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SOLAR-GEOPHYS

ICAL DATA

EXPLANATION OF DATA REPORTS

INTRODUCTION

This supplement contains the description and
explanation of the data in the monthly publication
Solar-Geophysical Data, compiled by the National
Geophysical Data Center (NGDC) in Boulder, €O USA.
NGDC is one of the several components of the National
Environmental Satellite, Data and Information Service
{NESDIS} in the National Oceanic and Atmospheric
Administration {NOAA). Dr., M.A, Chinnery is Director
of NGDC. Mr., J.H. Allen is Chief of the Solar-
Terrestrial Physics Division and Director of the
World Data Center A for Solar-Terrestrial Physics.

These data reporis contimue a series that was
issued by the Central Radic Propagation Laboratory of
the National Bureau of Standards, beginning November
1955 and known for many years as the CRPL-F Series
Part B. The title Solar-Geophysical Data was first
used in 1955. The name of the organization compiling
the data reports has changed many times, but the per-
sonnel involved are generally the same. The monthly
bulletins are available on a data exchange basis or at
a nominal cost.*

Solar-Geophysical Data is intended to keep
research workers informed on a timely schedule of the
major events of solar activity and the associated
interplanetary, ionospheric, radio propagation and
other geophysical effects. This report series is made
possible through the cooperation of many obser-
vatories, laboratories, and agencies as recorded in
the detailed descriptions that follow.

For some data types, the material published in
Solar-Geophysical Data is only a small part of what is
available from the NGDC archives. The published data
are considered to be in greatest demand, and thus the
dissemination in this form is efficient and economical
for both the user and the data center, Many of the
published data bases are available in digital form.
Users are invited to avail themselves of the data ser-

Published with partial support from ONR (NOOOL4-86-F-0049).

*For sale from the National Geophysical Data Center, NOAA,
1987 and 1988 Subscription Price for U.S.:
(Comprehensive Reports) or 335,00 annually for either Part.
the Subscription Price is $106.00 for both Parts or $53.00
Part and $3.00 for this extra issue.
and money orders payable to:

$3.00 handling charge per order excepi for subscription orders.
Department of Commerce, NOAA/NGDC.

vices of NGDC and the collocated World Data Center A
for Solar-Terrestrial Physics.

Beginning with the July 1969 issue the publica-
tion was divided into two Parts (I and II). Part I
(Prompt Reports) contains data for 1 and 2 months
prior to the month of publication, plus Tate data.
Part 11 {Comprehensive Reports} contains data for 6
months prior to the month of publication, plus late
and miscellaneous data. These reports may be
referenced in the open literature.,** Errata or revi-
sions are included from time to time. Additions to
this descriptive fext will appear with the data when
new material is added or revision is made.

The first two pages of each issue of Part I and
IT give the general contents and a running index to
locate data for recent months, A complete index for
data since July 1957 is given in the blue section of
this supplement.

In various places in this text, data types are
identified both by name and an alphanumeric designa-
tion (A.2, €.3, etc.). The latter come from the data

© categeries given in Buide to International Data

Exchange, issued by the ICSU Panel on World Data
Centres, Washington, DC 1979.

A useful reference containing descriptions of
many solar and geophysical phenomena as well as
directing the reader to more detailed discussions is
the Handbook of Correlative Data, issued by the
National Space Science Data Center, NASA, Goddard
Space Flight Center, Greenbelt, MD 20771, Feb. 1971.
(The Handbook is also available through World Data
Center A for Selar-Terrestrial Physics.)

For addresses of individual stations, please
refer to the MONSEE Directory of Solar-Terrestrial
Monitoring Stations, Edition 2, AFGL-TR-84-0237,
August 1984 (available from NGDC).

E/GC2, 325 Broadway, Boulder, O BO303 USA.

$70.00 annually for bath Part I (Prompt Reports} and Part II

This supplement is included.

For foreign countries,
for either Part.

Single issue price $4.00 for either
Make checks

**Tg standardize referencing these reports in the open literature, the following format is recommended (with this

issue as an example):

Solar-Geophysical Data, 515 Part I (or Part II), pages, July 1987, U.S. Department

of Commerce (Boulder, CO, USA 80303}.
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DATA FOR ONE MONTH AGO

ALERT PERIODS (H.60)

The table gives the Advance Geophysical Alertis
{PRESTO} as initiated by {(or received by) the Western
Hemisphere Regional Warning Center of the Interna-
tional Yrsigram and World Days Service (IUWDS) at
Boulder, Colorado, and also by the Worldwide
Geophysical Alerts (GEQALERTS) as designated by the
TUWDS Vorld Warning Agency, Boulder, Colorada.

These alerts are of the types recommended by the
International Ursigram and World Days Service. A
description of the IUWDS program c¢an be found in
Synoptic Codes for Solar and Geophysical Data, revised
by RMC Circular Letters, Third Revised Edition 1973.
This code book and its revision are available from the
IUWDS Secretary for Ursigrams, G.R. Heckman, NDAA, 325
Broadway, R/E/SE2, Boulder, CO 80303 USA.

The PRESTC messages are originated by the
reparting observatory or at the Regional Warning
Centers. They are for advance reporting of major
events. The format of these messages follows
{extracted from Synoptic Codes for Solar and
Geophysical Data):

PRESTO
1. Confent.

Repert of major events to the other RWCs and to the local
or reglonal customers

2. Gonora! form.

PRESTO observatory JJHHmm report

3. Daefinition of symbols.
PRESTO - key word for RAPID reporting of major events
observatory - name of reporting cbservatory In clear text

JJHHm ~ Greenwich date and time of issue of pessage
En hours and minutes UT

report = one or more of stataments as below

For GEOMAGNETIC ACTIVITY

MAGSTORM BEGINS JJHHmm

STRONG MAGSTORM IN PROGRESS JUHHmm (A>50)

WEAK MAGSTORM IN PROGRESS JJHHmm  {30<A<50)

Hote: One may add plain language commonts related
t+o suroral reports or Forbush effect expocted

For MAJOR FLARES

SOFLARE - importance class - ceordinates (l.e. Nz0 £78)
-~ 4JHHmm
tdete and time} - "duration In minutes given" or state-
ment "in progress!

Mote: One may add ptaln language comments ilke
ny-shaped or Meovering spotst or Msus-~
pected proton flare

for TENFLARE (solar radic emlssion outburst at 10 cm>100%
over background)

TENFLARE - XX units ~ JJHHom for onset - duration In
minutes, or statement "ln progress® at the
+ime of PRESTO, or statement Yobsorved until
hours and mlnwtes UTY

Note: Units gfve the Increase of the flux
density over the pre-bu5§+ I val}!n
convanticnal unlts ¢1074“Mm™4Hz™ ) by
signlficant diglts and words such as
11700 unlts over background®

For PROTON EVENT

COSMIC RAY INCREASE - JJHHwm — percent Increase above
normal based on neutron monltor

POLCAP ABSORPTION - JlhHmm - dB of absarpifon by rlo-
mater or lonospheric forward scatter technlque

PROTON EYENT - JJHHmm ~ speclfy energy range from a
spacecraft report

MNotes: 1, PRESTO should be clreulated as soon
as the event has been recognlzed.

2, Tha PRESTC will only report events
and no forecasts. Any change of a
forecast would be sent to the in-
terested customers as a GREOSOL,

. GECALERT or in plaln language,

3, 1 the observatortes follow this
scheme, I+ is not necessary tfo
raport the kind of experiment

SOFLARE signifles a chromospherlc report
TENFLARE signlfias a contimetric outburst
COSMIC RAY INCREASE signities a neutron
menitor count increase

POLCAP ABSORPTION slignifies a ground
based polar cap raport

PROTON EVENT signitles spacecraft reports
only

The GEOSOL or GEQALERT messages are originated by
the Regional Warning Center (RWC) or by the World
Warning Agency (WWA) in Boulder, Colorade. They
report the current level of solar activity and fore-

cast soltar geophysical events. The format of these
messages follows:

GEQSCL

or
GEOALERT
1.  Content.

- For sending combined data and forecasts to other RWCs
aad for generai data users ’

- for sending ADVICE information to other RHCs

2. Goneral form.

GEOALERT | LENN DDEHmm
or
GEOSOL date time group of message In UT

warning center of origin, serial number of
message

key word - [use GEOALERT when ADVICE included ln messagel

FHHA) laaab Zeced Segnf 4999

cosmlc ray Intensity
and events

geomagnetic A index and avents
§0 om flux and number of bursts
ralative sunspot humber, snd number of new spot groups

signifles Indices for preceding 24 hours follow

QY meljk | L. FLARE  JJHHwn  OXXYY

_rapeaT for each i]%ion
hellograpic coor=
dinates of flare

date and UT of Outstandling
flare

key word

total number of flares, number > Imp 1, number of M
and X flares In active ragion

hallographle coordinetes of active region




MAGS TORM JJHHmm BHHJ J 7771C

key numbars and observa-
tlons used for forecast

key numbers signify solar forecast
to foliow tor day

date and UT of baginning of magnetic storm
key word

may be repeated or omitied
QXXYY 2272727, ., 2227 ——~ALERT FIN

end of message

type of alert

actlve reglon description

hellographlc coordinates of actlive reglon

3, Detlnltion of symbols.

GEOSOL = key word for sending combined data and foracasts
GEQALERT = key word for sending combined dates and forecasts
Including ADVICE information

11§ = warning center of orlgin

MEY ~ Meudon TOK -~ Tokyo
WWA - Boulder SYD - Sydney
HOS ~ Moscow DAR = Darmstadt
NN = orlglnating center!s serial number
DDHHnm = date (DD} hour (HH)} and minutes (mm) in UT of
1ssue of message
. = key number to indlcate Indlces follow
HHJJ = the middle of the 24-hour perlod for which the
Indlces apply in UT; HH - heur; JJ - date
1 = key number to Indicate sunspot data follows
aan = ratative sunspot number {Wolf number)
b = number of new sunspot groups that have appeared
{by rotation or birth) during this periocd
2 = koy number to indlcate 10 cm so|3r f1&x d?fa follow
cece = value of 10 cm solar flux fn 107 Zyn~4Hz™' unlts
d = number of known IMPORTANT 10 om bursfs during this
pariod
3 = key number to Indicate magnetic activity follows
eoe = A, Index for Greenwich date
f = Important event, if any, where:
0 = no avent
1 = end of magnetic storm
2 = storm In progress
6 = gradual storm commencement
7 = sudden storm commencement {sc}
8 = vary pronounced sudden storm commancamant
4 = key number to Indicate cosmic radiation data

observed by neuiron monitor follows
ggg = median level In thousandths of an arbitrary normal
lavel

h = important event, 1f any, where:

no event

pre-decrease

baginning of a Forbush decrease

Forbush decrease In progress

= end of Forbush decrease

5 = arrlval of solar particles (GLE)

quadrant (hellographic coordinates) of the active
raglan where:

1 = NE (porth-esst) 3 = S¢ (south-west)

2 = S5E (south~east) 4 = NW (north-west)

distance to central meridian In degrees {longitude)

hellographle latituda In degrees

B oYKW

0
1
2
3
4

L]
H

| J—
L2
<
34
(K]

[hellographic jocation of sctive reglon

n = total number of flares

| = number of flares greater than Importance 1
] = number of M flares

k = numbar of class X flares

[ln this reglon during this period
Hote: Daflpl¥ions of class G, M or X flares follow:

CLASS C: A salar flare which Is not assoctated
with significant X-ray production.

CLASS M:  Solar tlares whlch are accompanied by
slgn1f1c§nf X=ray prod*cf!on, greater
then 1g"%oras oy *soq” ;g 2:8R Bon:

or 107 2B135sTh (SHE or SPA}.

CLASS X: Solar flares whlgh are accompanled by
gra?f X=ray Erodu tion, greater than
10" !args cn”Zsac™} En (-BA band, or
107%ergs cm~ sac™! 1n 0.5-5A band,
comparably grest $1D, or by 2 10 cm
radio rolse outburst of more than
1000 #jux units over background and
duration greater than 10 minutes.

This classification is designed to give an
indlcation of the gecphysical eftect which ls
| Ikaly to be assoclated with e solar event,
Class C events will usually be accompanied by
only minor sudden jonospherlic disturbances
(SID}, class M by significant SiD, and class X
by major S10.

OUTSTANDIRG EVENTS

+.oFLARE = key word to Indicate QUTSTANDING event data
K - follows, whera:
PROTONFLARE - protons from this fiare have bsen
obsarvad 1n the Barth's viclaity

MAGFLARE - a geomagnetlc and/or cosmic starm
has been assoclated with this fiare

MAJORFLARE - This flare is the basis for the
foracast of geomagnetlc storm, cos-
mic storm and/or protons in the
Earth's vicinlty

JJHHnm = UT of beginning of OUTSTANDING fiare
Q

"

quadrant of the QUTSTANDING flare {ocatlon, where:
1 = NE (north-east} 3 = SW (south-west}

2 = SE (south-east) 4 = NW {north-west)
distance to central meridian Fn degrees
hellographlc latitude In degrees

[

XX
[Yv
[}al|ographlc jocation of OUTSTAMDING FLARE

MAGSTORM = key to Indlcate magnetic storm data fol fows
J3Hmm = YT of baglnning of magnetic storm

Notes: Omlt these groups 14 no events to be
reported.
Use clear Text if event does not corres-
pond ta conventional classiflication,
Include data from sarller PRESTO messages
for this period.

DETALLED FORECASTS

8 = %ey number to Indicate 24-hour forecast Information
tollows
HHJJ = the UT hour (HH) and date (J.) of the beginning of
the 24-hour forecast perlod
7777 = key numbers fo indicate availabls tocal observa-
Tories fallow
¢ = definitions of avallable local observatories, whare
none
solar radio observations
partlal solar optlcal observations
all topticat and radlo)
all including solar magnetic fleid maasuremants

o
1
2

I

3
4

Q = quadrant of PREDICTED ACTIVE REGION, whare
1 = NE {north-east) 3 = 5% (south-west)
2 = SE (scuth-oast) 4 = NW (north-west)
XX = distance to central morldian In degrees
{: YY = hellographic fatitude In degrees

[%o1lcgraphlc location of ACTIVE REGION at HHJJ

72Z+++777 = key word to doscribe the PRECICTED ACTIVE REGLON,
whare!
SPOTNIL -~ Indicates spotless disk
PLAGENIL ~ Indicates spotlaess disk fres of
calclum plage

[when these are used, QXXYY onitted

QUIET = less than one chromospheric event per day
ERUPTIVE = at ieost one radlo event {10cm} and
soveral chromospheric events per day
(Class C Flare)
ACTIVE = at least one gecphysical gvent or several
larger radlo events {10cm) per day
{Class W Flara)
PROTON = at least one high energy event
(Class X Flare)

Motes: 1, Events are classified as below:




a) Chromospheric Events: some flares are Jus?
Chromaspheric Events without Centimetrie
Bursts or lonospheric Effects, (SID)

{Class C flara}

b} Radlo Event: flares with Centimetric Bursts
snd/or definite lonospheric Event, (SID),

¢} OGeophysical Event: flare (Importance two or
larger) with Centlmetric Outbursts (maxlmum
of the flux higher than the Quiet Sun flux,
duration longer ‘than 10 minutes) and/or
strong SID. Scmetimes these flares are
fotlowed by Geomagnetic Storms or small PCA,

(Class M flare)

d} High Energy Event: flare {class two or more)
with gutstanding Centlmetrlc Bursts and S1D.
High Energy Protons are reported at the
Earth fn the case where most of thesa events
occur on the wastern part of the solar disk.

(Class X flare)
flara)

2. Soma gulet groups balng of very |1ttle Importance,
these can be reported only by thelr number.

3, 1 the word CAUTION Is Inserted between QXXYY
greup and ‘the description word, It signifles one
cannot forecast real evolutlon of the group at
the time of the messagae,

4, 1f the word DOUBTFUL Is Inserted batween QOXXYY
gqroup and descriptlon word, 1t signifles 1% Is
Tmpossible 4o determine definitely the true
class of actlvity expactad,

ADVICES AMND ALERTS

-—=ALERT-== kay word({s) to describe one or more of the fol-
fowing sTtuations durlng the next 24 hours or

lenger:
SOLNIL End of actlive paried
MAGNIEL - or
PROTONNIL Baginning of perlad of very jow activity

DAILY SOLAR INDICES (A.2, A.8)

Description of Tables:

Relative Sunspot Numbers and Adjusted 2800 MHz
Solar Fiux ~-- The first table presents Interpational
relative sunspot numbers, Ri, for the month. The
corresponding data for 11 earlier months are reprinted
to permit the trend of solar activity to be followed,
On the same page 15 presented a similar table of 12
months of daily solar fiux values at 2800 MHz adjusted
to one Astronomical Unit, Sy, as reported by the
Algonquin Radio Observatory {(ARO) of the National
Research Council near Ottawa.

Combined Sunspot Numbers and Solar Flux Values --
The next table gives several available daily indices
for the month preceding that of publication. In addi-
tion to the calendar date the tabie gives the day-
number of the year and the day-number of the standard
27-day (solar rotation) cycles. The data presented
are International relative sunspot numbers, (Ri)},
American relative sunspot numbers (Ra), daily solar
flux values at 2800 MHz, (S and Sa), from Ottawa, and
daily solar flux values, (S3), from Sagamore Hill,
adjusted to 1 AU for 15400, 8800, 4995, 2695, 1415,
603, 410 and 242 MHz, The Ra and Ry numbers in this
table are provisional.

SOLQUIET « Mo actlve regions on The solar disk
MAGOUIET - Only sporadic weak geomagnatic activity
activity

SOLALERT J4/KK - increased solar activity expected
between days JJ and KX

MAGALERT JJ/KK = Increased geomagnetic activity
oxpacted between days JJ and KK

MAJOR FLARE ALERT JJ/KK QXXYY - large bright flare
{Class X) expected betwesn days [l and
KK in region QXXYY
PROTOM FLARE ALERT JJ/KK QXXYY - profons axpacted
in Earth's vicinity as a resait ot
proten flare predicted to occur be-
tween days JJ and KK in reglon QXXYY

PRESTO PROTON ARRIVAL ALERT KK/JJHHmm - forecast
of arrival of protons in Earthts
vielnlty on day KK from fiare which
oceurred on day JJ at Hiam {UT)

T STRATWARM STARTS.. . Includes day of week and
STRATWARM EXISTS

———-  geographlical area
STRATHARM ENDS

Notes: 1) The Alert sectlon Is always Included in the
GEOALERT code format as it Is used as ADVICE
by RWCs and WWA.

2} More than one typas of Alert may be included in
& massage

3} Previous transmission of ALERT (SOL, MAG,
MAJOR FLARE, PROTOMN FLARE, PRESTO PROTON
ARRIYAL) requires the eventual transmission
of appropriate NIL (50L, MAG, PROTON)

4) Transmlsslon of STRATWARM STARTS or EXISTS
requires the eventual transmlssion of
STYRATWARM ENDS

%) GEQALERTS are converted by WWA te plaln
language and brosdcast on WWY and WWYH &s
describad in Clrcular letter RWC-123,

_ Historical Table of Observed and Predicted
Sunspot Numbers and Solar Flux -- This table presents
the monthly mean and smoothed Rz or Ri, Ra, Rs and S,
for the past four years. Rz is the Zurich relative
sunspot number, Ri the International sunspot number;
Ra is the final American relative sunspoi number
available two months after observation; and Sz is the
Ottawa daily solar flux value at 2800 MHz, adjusted to
1 AU. Rs is a relative sunspot number computed di-
rectly from S using the equation Rs = -62 + 1.08 5;.
This equation was derived from a linear regression
between Rz data and Sp data for the years 1947-79.
The current Rs definition gives values on the average
to within 4% of the Rz value.

Also included in this table are predictions for
one year ahead for Ri, Ra and Rs. These are computed
using the McNish-Lincoin method {see below).

Table and Graph of Observed and Predicted
Relative Sunspot Number -- A1l data in the table and
the succeeding graph are smoothed relative sunspot
numbers, which are defined as:

n+h
pD (Rk) +1/2 (Rn+6 + Rﬂ_a)

R,, = 1/12
12 it




in which Rk is the mean value of R for a single month

k and R12 is the smoothed index for the month repre-
sented by k = n.

The predicted sunspot numbers in the table {(and
for the 12th month after the latest observation point
in the graph) are computed using the method of A.G.
McNish and J.V. Lincoln [Trans, Am. Geophy. Union, 30,
673-685, 1949] and modified using regression coef-
ficients and mean cycle values computed for Cycles 8
through 20. The 90% confidence interval is shown by
parentheses for each month of predictions in the table
and by a bar on the graph. This indicates the uncer-
tainty above and below the predicted number.
dictions are always based on the latest observed data
available and will change each month as a new obser-
vation is included in the calculations. Final Zurich
or International sunspot numbers, as they become
available, are used in deriving the smoothed data.

The graph shows the mean cycle, the observations
to date of Cycle 21, and the 12th month ahead predic-
tion for Cycle 21. A1l are shown on the same time
base, which is that for Cycle 21, beginning with the
sunspot minimum at June 1976,

Graph and Table of Monthly Mean Sunspot Numbers
-~ The values of the final monthly mean sunspot num-
bers from 1944 to the present are given both in tabu-
tar and graphical foerm., These data are not smoothad,
Provisional data in the table are indicated by an
asterisk.

Description of Data:

Relative Sunspot Numbers -~ The relative sunspot
number is an index of the activity of the entire
visible disk of the Sun, It is determined each day
without reference to preceding days. Each isolated
cluster of sunspots is termed a sunspot group, and it
may consist of one or a large number of distinct spots
whose size can range from 10 or more square degrees of
the solar surface down to the limit of resolution
(e.g., 1/25 square degree}. The relative sunspot
number is defined as R = ¥ {10g + s}, where g is the
number of sunspot groups and s is the total number of
distinct spots. The scale factor K {usually less than
unity) depends on the observer and is intended to
effect the conversion to the scale originated by Wolf.

The provisional daily Zurich relative sunspot
numbers, Rz, were basaed upon cbservations made at
Zurich and its two branch stations in Arosa and
Locarno and communicated by M. Haldmeier of the Swiss
Federal Observatory. Beginning January 1, 1981, the
Zurich relative sunspot number program is replaced by
the "Sunspot Index Data Center" {c/o Dr. A.
Xoeckelenbergh, 3 av. Circulaire, B-1180 Bruxelles,
Belgium). The determination of the provisional
International Sunspot Mumbers Ri results from a sta-
tistical treatment of the data originating from more
than twenty-five observing stations. These stations
constitute an international network, with the Locarno
{Switzeriand) station as the reference station, to
guarantee continuity with the past Zurich series of
Rz. The definitive International Sunspot Numbers Ri
are evaluated by a similar method based on a network
of observing stations selected for their high number
of observations, their contimuity during the whole
year and an existing series of observations during the
Tast years. Also taken into account is the stability
of the K monthly factors with reference to the Locarno

The pre-
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station. These relative sunspot numbers are now
_designated Ri {International) instead of Rz (Zurich).

The daily American relative sunspol numbers, Ra,
are compiled by Peter Taylor for the Solar Division of
the American Association of Variable Star Observers
{AAVS0). The Ra observations for sunspot numbers are
made by a rather small group of extraordinarily faith-
ful observers, many of them amateurs, and each with
many years of experiencé. About 30 observers contri-
bute to the preliminary Ra, BAbout 50 observers
contribute to the final Ra values. The counts are
made yisually with small, suitably protected tele-

.scopes,

Final vatues of Ri appear in these reports, in
the IAU Quarterly Bulletin on Selar Activity, and
elsewhere. They usually differ slightly from the pro-
visional values. The American numbers, Ra, are provi-
sional in the month after observation. Final Ra are
prepared two months after observation upon collection
of reports from averseas standard observers.

Daily Solar Flux Values - Ottawa-ARQ -~ Daily
observations of the 2800 MHz radio emissions that
originated from the solar disk and from any active
regions are made at the Algonquin Radio Observatory
{ARO) of the National Research Council of Canada with
a reflector of 1.8 m diameter. These are a continua-
tion of cbservations that commenced in Ottawa in 1947.
Numerical values of flux in the tables are in units of
10-22um-2Hz-1 and refer to a single calibration made
near local noon at 1700 UT. When the flux changes
rapidly, or when there is a burst tn progress at that
time, the reported value, the best estimate of the
undisturbed level, provides the reference level for
measuring the burst intensity. The various types of
outstanding events are listed separately in another
table,

The observed flux values have variations
resuiting from the eccentric orbit of the Earth in its
annual path around the Sun. Although these radio
values are suitable to use with observed ionospheric
and other data, an adjustment must be introduced when
the observations are used in studies of the absclute
or intrinsic variation of the solar radic Flux. Thus
the tables show both the observed flux, 5, and the
flux adjusted to 1 AU S;. The observations are made
for a single North-South polarization but are reduced
under the assumptien of two equal orthogonal polariza-
tions.

Graphs showing the monthly mean adjusted flux and
the monthly high and low values since 1947 are shown
on page 11. Relative errors over long periods of time
are believed to be +2%, over a few days may be +5%.
The characteristics of the observations are surveyed
in "Solar Radio Emission at 10.7 cm" by A.E. Covington
[J. Royal Astron. Soc., Canada, 63, 125, 19691,

Values of the quiet Sun for the minima of January 1954
and July 1964 have been derived as 65.0 and 67.2
s.f.u. using the sofar flux adjusted to 1 AU
[Covington, J. Royal Astron. Soc., Canada, 68, 31,
19741.  When the same method is applied to the daily
values for 1975-76, it would appear that the basic
quiet Sun was observed on a number of days from March
1975 to March 1976, and that the average of the 8
quietest days is 67.3 solar flux units {s.f.u.). A
minimum value of 2.7 s.f.u. for the slowly yarying
component {s.v.c.} was observed in February 1976 and
defines radio sunspot minimum as the slow increase in
both the monthiy quiet Sun values and the s.v.c. com-
bined.
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Though experiments have indicated that a
muitiplying factor of 0.90 should be applied to the
reported flux values in order to derive the absolute
flux values, the published flux values are not
corrected by this factor because of the number of com-
puterized data series listing these values. Maintain-
ing homogeneity of the published series is considered
more important than having the absolute flux values
published. A review of the history of the absolute
calibration of the Ottawa series, as well as a number
of other series of observations made within the
microwave region, was prepared by H. Tanaka of the
Research Institute of Atmospherics, Nagoya University,
as convener of a Working Group of then Comm. 5 of URSI
[H. Tanaka et al., "Absolute calibration of solar
radio flux density in the microwave region,” Solar
Physics, 29, 243, 1973].

The numerical data for the graph shown above and
a selected bibliography are given in Algonquin Radio
Observatory Report Ne. 5, "A Working Collection of
Baily 2800 MHz Solar Flux Values 1946-1976" by A.E.
Covington, Herzberg Institute of Astrophysics N.R.C.
of Canada, Ottawa, Canada.

These solar radio noise indices are published in
accordance with a CCIR Recommendation originally from
the Xth Plenary Assembly, Geneva, 1963 {mainiained at
XIth through XIVth Plenaries), which states "that the
monthly-mean value of solar radio-noise flux at wave-
lengths near 10 cm should be adopted as the index to
be used for predicting monthly median values of fof
and foFl, for dates certainly up to 6, and perhaps up
to 12 months ahead of the date of the last observed
values of solar radio-noise flux,"

Daily Solar Flux Values - Sagamore Hill -~ The
Sagamore Hill Solar Radio Observatory {located at
42737'54.36"N, 70°49'15,15"W} began operating solar
patrols at 8800, 4995, 2695, 1415, and 609 MHz in
1966. The patrol was extended to 15400 MHz in 1967,
to 242 MHz in early 1969, and to 410 MHz in early
1971. Flux calibrations in units of 10-22Wm-2Hz"1 are
made at about meridian transit each day. A1l flux
data are corrected to Sun-Earth distance of 1 AU,

The Air Force Geophysics Laboratory (AFGL) trans-
ferred operation of the observatory to Detachment 2,
3rd Weather Wing of the Air Weather Service in October
1978. However, AFGL continues to work in an advisory
capacity to the observatory. Det 2, 4WW and AFGL
completed an absolute calibratiion of several frequen-
cies using Cassiopeia A and the moon as a reference
source. The results are presented in the table below
{apply correction factor to all data before indicated
date).

Frequency Data to Date Correction Factor
242 MHz 1 Aug 79 1,55
410 3 Aug 79 1.33
609 21 Nov 79 1.33
609 21 Nov 7% - 27 Sep 80 1.17
1415 15 Nov 79 1.11
8800 23 Oct 81 0.85
8800 23 Dct - 21 Nov 81 1.07

SOLAR FLARES (C.1)

The H-alpha solar flare data in Part I {Prompt
Reports) are a preliminary record of those flares
received on a rapid schedule. Definitive data are
published later in Part II {Comprehensive Reports).

After 6 months the flares are grouped and an attempt
made to eliminate errors. The explanation of these
definitive flare data begins on page 35 of this text.
It includes an explanation of the column headings
together with the definition of the letters used in
the Remarks column. A table of solar flare pairol
observatories is on page 37.

The solar flare reports are received from
throughout the world at World Data Center A for Solar-
Terrestrial Physics, NOAA, Boulder, €0 USA. Observa-
tions are made in the 1light of the center of the
H-alpha Tine unless noted otherwise. NOAA provides
support and jointly operates with the IPS Radio and
and Space Services of Australia the flare patrol at
Culgoora. The USAF operates Ramey, Holloman, and
Palehya. The observatory at Learmonth is jointly

~"operated by the USAF and the IPS Radio and Space

Services of Australia, NOAA also supports the
Learmonth operation.

The no-flare patrol observations matching the
solar flare table are given in graphical form. The
observatories reporting the patrols are indicated.
The dark areas at the bottom half of each day are
times of no cinematographic patrol. The dark areas
the top half of the day are times of netther visual
nor cinematographic patrol.

at

SOLAR RADIO WAVES (A.10, C.3)

Interferometric Observations -- The chart pre-
sents solar interferometric observations at 169 MHz
recorded around local noon at Nancay, France (47°23'N,

' B°47't}, the field station of the Meudon Observatory.
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The main lobes are paraliel to the meridian
plane. The half-power width is 3.8 minutes of arc in
the east-west direction. The main lobes are about 1°
apart [Ann, Astrophys., 20, 155, 1957]., The records
give the strip intensity distribution from the center
of the disk to 30' to the west and east.

These daily distributions are plotted on the same
chart, giving diagrams of evolution. Points of equal
intensity in relative units are joined day after day
in the form of isophotes. Four equal intensity levels
were chosen to draw the isophotes. The first level
corresponds to the Sun without any radio storm center.

In each solar radio noise region the gmoothed
intensity around noon is given in 10- ez,

East-West Seolar Scans - Toyokawa 3 cm -- Easi-
west drift curves of the Sun at 3 cm are observed at
Toyokawa Observatory (N34.83 E137.37), The Research
Institute of Atmospherics, Nagoya University,
Toyokawa, dapan.

The array, consisting of 32 2-m paraboloids,
gives an angular resolution of 1.1 arc min on the
meridian. The main lobe separation is 40 arc min at
local noon. The ohserved drift curves are normalized
by the total flux measured simultaneously with the
3-cm radiometer, The guiet Sun curve in the first
frame is obtained by comnecting the most probable
Towest values in each bin of 27-day data.

East-West Solar Scans - Algonquin 10.7 cm --
East-west solar scans at 10,7 cm are taken daily at
the Algonquin Radic Observatory of the National
Research Council of Canada (N 45°56'43", W 78°3'33").




The antenna consists of an array of 32 3-m para-
boloids having interference fringes separated by
approximately 1°. The zero order fringe on the meri-
dian {where most of the pubiished curves are taken}
has an east-west width of 1.5', but the width
increases to 1.7' for fringes 30° from the meridian.
The antennas are kept Tixed during each drift curve to
avoid changes in sensitivity owing to scasning, and an
effort is made to maintain a constant sensitivity from
one day to another, When necessary, however, the
receiver gain is adjusted to accommodate large fluxes.
(Antenna specification can be found in Seolar Phys., 1,
465-473, 1967 and details of the antennas' performance
appear in Astron. J., 73, 748-755, 1968.)

The position of the 1imbs of the photosphere are
indicated on each curve by the vertical bars at the,
ends of the horizontal line, which itself represents
the cold-sky level. The estimated level of the quiet
Sun, shown at the center of the photosphere, is based
on an assumed quiet Sun of 60 solar flux units {one
solar flux unit = 10722um~2Hz-1). This level is
determined for each curve by comparing the area under
the curve with the total solar flux at 10,7 cm.
(Prior to December 1968 the quiet-Sun level was esti-
mated each day from a calibrating noise signal
inserted between the antenna and receiver. The pre-
sent method was begun in December 1968 when it was
discovered that the quiet-Sun levels shown for
?eptimber and October 1968 were approximately 8% too

oW,

East-West Solar Scans - Fleurs 21 cm and 43 cm --
East-west strip scans of the Sum at 21 cm and 43 cm
are made available by the "Fleurs" Radio Astronomy
Station of the University of Sydney, Sydney,
Australia.

For the east-west solar scans from the 21 ¢m
solar radio array the fan-beam has 2' of arc
resolution., The two short horizontal lines drawn
crossing the center Tine indicate the cold-sky level
and the estimated quiet-Sun level. The gain may
differ from day-to-day. The curves have not been nor-
malized to account for these gain variations other
than by the indication of the estimated quiet-Sun
level,

For the east-west solar scans from the 43 cm
solar radio array the fan beam has a resolution of &'
of arc. The estimated quiet Sun is indicated on the
published profiles in the same manner as for the 21 cm
scans. The curves have not been normalized for
variations in gain.

The east-west scans may be used to infer the
positions of solar coronal holes (see B.F. Fergusen,
Selar Physics, 69, 185, 1881).

Outstanding Occurrences {SELECTED) -- A list of
SELECTED centimeter and millimeter wavelength events
at fixed frequencies is published one month following
observations. Selections are made to provide 24-hour
coverage as nearly as possible. See page 37,
Dutstanding Occurrences, for descriptions of the types
of events and observatory characteristics. From time-
to-time selected solar bursts are illustrated.

SOLAR WIND MEASUREMENTS (A.13)

Pioneer Venus (Pioneer 12) Measurements --
Interplanetary solar wind data from the NASA Ames
Research Center Plasma Probe on board the Ploneer
Venus Orbiter (Pioneer 12) are supplied by John
Mihalov. These data include the date, the observation

time in UT, the solar wind proton bulk velocity Ugs in
kilometers per second, the density N+ in protons per
cubic centimeter, the temperature Tys in degrees
Kelvin, and the Earth-Sun-Venus (ESV} angle in
degrees.

Solar Wind Speed from Interplanetary Scintillation
{IPS) Measurements at YC San Diego -~ The solar wind
speed is measured regularly with the three-station
scintiilation observatory at UCSD [Armstrong and
Coles, J. Geophys. Res,, 77, 4602, 1972]. The IPS
stations are Borrego Springs (33°20'N 116°17'M}), La
Posta {32°41'N 116°26'H) and Carlsbad (33°09'N
117°15'W}. The data are supplied by W.A. Coles and
B.J. Rickett. The interplanetary scintiilation (IPS)
technique, pioneered by Dennison and Hewish [Nature,

+ 213, 343, 19677 yields an average velocity transverse
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to the line-of-sight to & distant radio source.
Eighteen radio sources are observed each day but use-
ful speed estimates are typically obtained from only
six.

Each velocgity can be considered as a weighted
average from along the line-of-sight to the radio
source, where the weighting factor decreases rapidly
with distance from the Sun. Details of the spatial
weighting function can be computed and examples are
shown in Figure 1 on the assumption of a power law
shape for the electron density spectrum. The results
are not very sensitive to the assumed density spectrum
as can be sesn by comparison with Readhead's [MNRAS,
155, 185, 1971] calculations for a Gaussian spectrum,
but they assume spherical symmetry.
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Fig. 1. Computed interplanetary scintillation (IPS)

weighting functions along the 11ne-of—.
sight, at the solar elongation angles in-
dicated. The density spectrum was ggsgmed
to be a power law proportional to q 7" °r"

. where q is the wave number and r is the
colar distance; a source diameter of 0.25
seconds of arc was also assumed.

The spatial average is centered on an effective
position (P), which is nominally at the point of
¢losest approach of the line-of-sight to the Sun.
large solar elongations where this point would be
closer to the earth than 0,3 AU, P is taken to be at
the point 0.3 AU from the Earth along the Tine-of -
sight. The heliographic coordinates of P vary slowly
over the year as shown in Figure 2.

At

The IPS 'midpoint® speed is interpreted as an
estimate of the selar wind speed at the point P.
Close agreement is found between ecliptic IPS obser-
vations and IMP spacecraft observations which are
mapped to the point P (see Figure 3 of Coles, Harmon,
Sultivan and Lazarus, J. Geophys. Res., 83, 337,
1978). This ecliptic calibration allows confidence to
be placed on IPS wind speed determinations out of the
ecliptic.
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Fig. 2. The yearly variation of the heliographic

cqordinqtes of the effective position (P) of
eight distant radio sources is shown.

Coles and Kaufman [Radic Science, 13, 591, 1978]
carefully analyzed the flow angle, as well as the
speed, and found it to be very close to radial. Thus
the speed is estimated under the assumption that the
flow is radial: however the angle is also estimated.
An algorithm is used that avoids amy bias dug to ani-
sotropy in the scintillation pattern and aliows a
Jeast-square estidate of the radial component of velo-
city and also an associated error estimate. When the
solar elongation is greater than about 73° {where the
distance to P becomes equal to 0.3 AU}, the pattern
yelocity is Yess than the radial velocity at Fj the
tabulated velocities have been corrected for this pro-
jection effect.

We assign a rating of (0-4) daily for each source
on the basis of the strength of the IPS and the
freedom from contaminating interference. Listed each
month are all speed estimates with a rating of 2 or
petter. Scintillations at 74 MHz maximize at an
etongation of 35° [Armstrong and Coles, Ap. J., 220,
346, 19781, Our rating values vary systematically
throughout the year and generally reflect this change
in IPS strength. The tabulated data do not include
daily values from a source if the apparent flow angle
is greater than 30° from the radial or if the speed
ervor 1s greater than 33 percent of the speed estimate
itself. Further analysis may yield speeds from data
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rejected by these criteria; those interested ia par-
ticular periods should contact the authors directiy.

Since January 1980 the printed data format has
been revised. Observations of each radio source are
averaged (from 10-120 minutes) and are entered as a
single line in the 1ist as follows: The UT date, day
of the year, and UT in hours at the middle of the
jntegration time; the ‘midpoint' velocity and its
error {see below for explanation); the 'peak' velocity
and its error; the source rating from 2 to 4; the
number of the radio source in the 3CR catalog [Bennet,
A.S. Mem. R.A.S., 68, 163, 1962]; the elangation angle
between Sun and source. The next five parametars give
the coordinates of point P; its heliographic latitude
and solar distance; the longitude of the Earth minus
that of P, the time lag for a spiral {defined by the
midpoint speed) to rotate from the Earth to P; and
Tastly the Carrington rotation {integer and fraction)
of the photospheric footpoint of the spiral through
P, For the Yatter two of these parameters we assume a
constant radial velocity for the solar wind.

The 'midpoint' speed should be used as an esti-
mate of the average speed in a region along the
Tine-of-sight. For a spherically symmetrical speed
and density distribution, the 'peak’ speed should be
only a few percent greater than the ‘midpoint'. If
the peak speed is significantly different from the
midpoint, a wide range of velocities is distributed
along the line-of-sight; normally this causes the peak
to exceed the midpoint and ndicates that some speeds
as high as the peak are present. Dccasionally the
midpoint exceeds the peak, indicating large variations
are present and the Earth is in relatively slow wind.
The speed errors listed are the formal statistical
arrors in deriving the IPS pattern speeds; systematic
differences of up to 50 km/s can also exist between
the 1PS speed and the true solar wind speed at point
P.

Support for the IPS observations at UCsSD is pro-
vided by the Atmospheric Services Division of NSF
{ATM-78 06770) and the Air Force Geophysical
Laboratories {F19628-77-C-0161).

INFERRED INTERPLANETARY
MAGNETIC FIELD (A.17¢)

The table shows daily inferences of the polarity
of the interplanetary magnetic field. The first half
of the day is based principally on magnetograms pro-
duced by the magnetometer at the Vostok Antarctic
Station of the USSR. The magnetometer of the U.S. Air
Weather Service operated at Thule by the Danish
Meteorological Institute §s used for the second half
of the day when available. The inference relies on
the studies of Mansurov [Geomag. Aeron., 9, 622-623,
19697 and Svalgaard [Geophys. Pap. R-6, 11 pp. Dan.
Meteorol. Inst., Copenhagen, 1968] relating the
variation of the polar cap magnetic field to the
polarity of the interplanetary magnetic field.

During 1972, the inferred polarity agreed with space-
craft observations on 83% of the days for which a
definitive polarity was inferred. The rate of suc-
cessful inferences for “toward" {interplanetary field
directed toward the Sun) days was somewhat greater
than "away" days, BS% and 80%, respectively {Russell
et al., J. Geophys. Res., 80, 4747, 197587. Forming

a combined index from the two individual station
inferences yields an overall success rate of 87%
[Witcox et al., J. Geophys. Res., 80, 3685, 1975].
The data on the vertical component of geomagnetic
field from the Resolute Bay station of Canada have
been used since July 1976 to increase the reliability
of daily inferences.




1t appears that the sign of the east-west com-
ponent of the interplanetary field is actually being
inferred [Friis-Christensen et al., J. Geophys. Res.,
77, 3371, 1972], rather than the polarity toward or
away from the Sun. Russell and Rosenberg [Solar
Phys., 37, 251, 1974] show that the east-west com-
ponent is an accurate predictor of the magnetic
polarity approximately 90% of the time. On "toward"
days incorrectly inferred to have "away" polarity in
1972, the average Ap index was 20% less than the
average Ap index on "toward" days. "Away" days
incorrectly inferred to be "toward" days had no signi-
ficant geomagnetic bias [Russell et al., 1975]. This
effect when combined with the success rate results in
a slight {2.5%) bias of the average Ap index for all
inferred "toward" days over inferred "away" days. The -
subject of inferring the polarity of the interplan-
etary magnetic field has been reviewed by Svalgaard
[Correlated Interplanetary and Magnetospheric
Observations, D. Reidel, 1974].

The effect is visible at Vostok in the first half
of the Greenwich Universal Day and at Thule in the
second half of the day. The inferences from Vostok
and sometimes from Thule are made at the Institute for
Terrestrial Magnetism, Ionosphere and Radiowave
Propagation [IZMIRAN), Moscow, and are shown in the
table. The inferences from Thule were made at the
NOAA Space Enviroment Services Center, Boulder, CO.
However, budget problems preclude this service for the
foreseeable future.

The notation adopted for the table is that ¥
represents days of negative Y-solar magnetospheric
interplanetary magnetic field which would be charac-
teristic of a "toward”" sector and A represents days of
positive Y-solar magnetospheric field, i.e., "away"
polarity. T, definitely "towards" the Sun, is shown
by a shaded box. A, definitely "away" from the Sun is
indicated by a blank box. The half-filled boxes
represent AT or TA, depending on whether the first
hatf of the box is filled (TA) or the second half
{AT). Stanford Solar Observatory has kindly plotted
these data for SGD publication.

in magretic regions.

MEAN SOLAR MAGNETIC FIELD (A.3d)

Sun-as-a-star intearated 1ight measurements of
the solar magnetic field are made daily at the
Stanford Solar Observatory. The instrument is a
Babcock-type magnetograph attached to a 23 m vertical
Littrow spectrograph. The mean field measurement
represents a weighted average of the net wagnetic
field on the visible disk of the Sun. The weightinn
arises from a variety of sources including Timb
darkening, solar rotation, and weakening of the line
The difference in weighting he-

“tween integrated light observations and averages of
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regular magnetograms is primarily due to limb
darkening.

An individual wean field observation consists of
a measurement of the mean magnetic field seen in the
line Fe I 5250A and a measurement of the instrumental
zero offset in the magnetically insensitive Yine Fe I
5124A. A complete observation, including several
checks for instrumental errors, takes about 20
minutes. Several observations are made each day.
reported value is a weighted average of all obser-
vations for the particular local day. The daily
observations are usually centered about local noon
{2000 UT). The uncertainty in each day's mean field
is about 2 microTeslas (.02 gauss). The observations
started on May 16, 1975. A wmore complete explanation
of the observation program may be found in the report
"The Mean Magnetic Field of the Sun: Observations at
Stanford” [P.H. Scherrer et al., Solar Physics, 54,
353-361, {1977)]. The data are provided in two forms:
a simple tabulation by date and a Bartels rotation
type polarity diagram. In the Bartels diagram the
data are shifted 5 calendar days to allow for
Sun-Earth transit time for easier comparison with
at-Earth observations. For further information con-
tact P.H. Scherrer, Center for Space Science and
Astrophysics, Stanford University, ERL, Stanford, CA
04305 USA.

The
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DATA FOR TWO MONTHS AGO

DAILY SOLAR ACTIVITY CENTERS
(A.1,A.3a,A.3c,A.3¢,A.4,A.5A.5aA.5bA.6A6cA6dA7gA7h)

H-alpha Synoptic Charts -- These charts of the
entire solar surface display solar activity in context
with large-scale patterns of magnetic fields outlined
by neutral Tines (polarity inversion lines) inferred
from H-alpha sclar images. The H-alpha structures and
their corresponding symbols are as follows: fila-
ments (cross-hatched), major sunspots (large dots},
bright H-alpha plage (closely spaced lines), faint H~
alpha plage {stipple), distinct neutral lines (solid
lines}, estimated neutral lines {dashed lines} and
boundaries of coronal holes observed in Tambda 10830
(Tines bordered with ticks directed toward ‘center of
coronal hole). Neutral Tlines which disappear, or move
at least three heliographic degrees during the disk
transit of its location, are marked by ticks crossing
through the line {"railroad track"). Bright plage is
defined as those active centers which produce at least
two Class-M1l X-ray f]gres or any event exceeding Class
Ml [M1 = 10-2 ergs/cm?/s/ster at 1-8 Angstroms peak
intensity].

Longitude is in terms of the mean rotation rate
for sunspots as determined by Carrington. This is the
heliographic longitude tabulated in The Astronomical
Almanac. The dates at the top of the synoptic chart
correspond to these values, showing the time of
central meridian passage for the heliographic
longitudes directly below the date.

The charts are labeled with the serial number of
the solar rotation as counted by Carrington, with the
first rotation commencing November 9, 1853.

The positions of magnetic polarity reversal are
assumed to agree with the locations of filaments,
filament channels, plage corridors, "iron-filing"
patterns of fibrils adjacent to active centers, and
arch-filament systems, in accordance with polarity-
inference techniques described by McIntosh [Rev.
Geophys. and Space Phys., 11, 837-846, 1972; in
Solar Activity Observations and Predictions, McIntosh
and Dryer, ed., MIT Press, 1972; and UAG Report 70,
Worid Data Center A for Solar-Terrestrial Physics,
NOAA, Boulder, Colorado, USA]. The patterns are
mapped by accumulating the positions of features on H-
alpha filtergrams from several consecutive days.
Seldom does a single photograph show the patterns in
their complete form, owing to the transient nature of
the filaments and the variable observing conditions.
Polarities and the positions of estimated neutral
lines are carefully confirmed with daily full-disk
magretograms and synoptic charts of magnetic fields
provided by the National Solar Observatory at Kitt
Peak and by the John Wilcox Solar Observatory at
Stanford University.

In the absence of magnetic-field measurements,
magnetic polarities are inferred from Hale's law:
leader sunspots in oppesite solar hemispheres have
opposite polarities. Northern leaders possess posi-
tive polarity during odd numbered solar cycles, while
southern leaders are negative, The present solar
cycle is #21, The polarities of all areas on the Sun
are inferred by beginning with a Teader sunspot, or
the leading portion of a bipolar plage, and alter-
nating polarities with each successive neutral Tine,

The H-alpha neutral-line patterns are mappgd as
they appeared during the Tatter half of their disk
transits, but include active regions and filaments

December 1981 (Rotation 1716).

that may have formed even during the last day befare
west 1imb passage. Radical changes (movement or re-
arrangement) in neutral lines are signified by crosses
through the older position of the line ("rajlroad
track"™ symbol).

Cutlines of coronal holes, as inferred from
bright areas on lambda 10830 spectroheliocgrams, have
been added to the H-alpha synoptic charts since
These outlines are

" traced with a digitizing cursor directly from daily
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images transmitted to NOAA/SSESC from the National
Solar Observatory at Kitt Peak, and represent an
interpretation of those images independent of that
produced by Kitt Peak. Examination of consecutive
daily images eliminates transient features and con-
firms positions of indistinct features. Comparison
between lambda 10830 and H-alpha images eliminates
confusion between coronal holes and filament channels.

The charts published here are revisions of the
preliminary versions constructed as part of the real-
time solar monitoring at NOAA/SESC in Boulder and
pubtished in their "Preliminary Report and Forecast of
Solar-Geophysical Data". Even these edited versions
may be incomplete, or even inaccurate in timited
areas, due to variations in the amount and quality of
the solar data available within 30 days of the obser-
vations. More definitive versions may be published at
a later date in atlas form, using complete data from
several observatories for a careful and comprehensive
mapping. The date in the lower right corner of the
charts is the date of last revision.

The mapping techniques include comparisons with
previous synoptic charts for maintenance of con-
sistency and continuity. Daily use of inferred solar
magnetic field data has demonstrated a near-perfect
reliability within active regions and only stightly
less reliability in regions of weak field strength.
The reliability is degraded most in regions where
estimated neutral lines (dashed lines) are used exten-
sively. Large portions of the charts for the period
near solar minimum are so delineated, Charts
beginning with Carrington Rotation 1648 (November
1976) are constructed with a computerized reader-
plotter and have improved coordinate accuracy over
previously constructed H-alpha synoptic charts.

Small-scale, shaded versions of the H-alpha
synoptic charts are printed three to a page to facili-
tate perception of gradual evolution of large-scale
patterns, The negative polarity areas are shaded
solid black {no indication of variation in magnetic
fieldstrength), positive polarity areas are white, and
the grey dot pattern indicates coronal holes observed
in the infrared line of Hel 19830. Filaments are
small, cross-hatched features on the boundaries be-
tween polarities.

Cross-hatching overlaid on the polarity patterns
are strong active regions defined as those which pro-
duced X-ray activity of at least 0.2 on the active
region index scale derived from summing all of the X-
ray flares that occurred during the disk transit of
the region. The X-ray flares are detected by the GOES
space environment monitor, egquipped with a full-Sun
detector in the 1-8 Angstrom wavelength range. The
active region index is the sum of the multipliers of
Class M and Class X events, divided by ten. The mini-




murt index used in mapping strong flaring regions is
0.2, produced when two fiares of class M1 occur or a
single event ranked as M2 occurs. Class X events are
ten times the Class M evenis, so that an X3 event
would add 30 to the sum for the active region, whereas
an M3 event would add 3, Class C events are not
included in the summation. In the recent series of
Carrington Rotations 1780-1789 there were only three
strong active regions on the maps.

Further information can be cbtained from P.S,
McIntosh, NCAA Space Environmeni Lab., Mail Code
R/S/SE, 325 Broadway, Boulder, L0 80303 USA.

Stanford Solar Magnetic Field Synoptic Charts --
These charts are derived from the Stanford Solar
Observatory daily magnetograms {see page 20). They are
made by projecting each magnetogram onto a grid with
points spaced each 5 degrees of heliographic latitude
and lengitude. For each 5 degrees of Carrington
longitude, the available magnetograms are averaged
together weighted with distance from central meridian
and sky conditions. The resulting synoptic charts are
plotted in the same format and scale as the H-alpha
charts., While this format provides more visual weight
to higher latitudes where the observations are less
accurate, it is a useful form for comparison to the
K-alpha charts. The symbols “v" at the top of the
charts mark the times of magnetograms used. The
isaTesla lines are shown at 0, +10G, +500, +1000,
#2000, etc., microTesla. Note that the published
Tabels are incorrect from Carrington rotation 1676 to
1741, since the +200 microTesla contour Tevels are not
plotted. The field streagth shown will tend to be
somewhat lower than the corresponding central meridian
magnetogram due to the interpalation and averaging
procedures used. Although the absolute calibration of
solar magnetogram data (particularly when made with
Tow spatial resolution) is somewhat uncertain, the
position of the zero line is reasonably well deter-
mined. A direct comparison with the H-alpha inferred
magnetic patterns is reported by T.i. Duvall, Jr. et
al. [Solar Physics, b5, 63-68 (1977}1.

Above each synoptic chart is plotted the mean
magnetic Field (see page 14) during the same rotation.
Dotied lines indicate that no measurements were
available for that time period and are a linear inier-
polation of the data From preceding and following
measurements.

Inquiries may be directed to P.H. Scherrer,
Center for Space Science and Astrophysics, Stanford
Unjversity, ERL, Stanford, CA 94305 USA.

Sacramento Peak Coronal Synoptic Charts -- These
charts are derived from the daily National Solar
Observatory foronal Scans (see description below). For
aach Carrington Rotation, maps are presented of Fe XIV
53037 intensities at 0.15Ry above the limb for both
the Fast- and West-1imb scans. The data have been
shifted in time by +6.75 days to display the intensity
at Central Meridian Passage {(CMP); thus, the two maps
are directly comparable, and differences between them
are indicative of coronal evolution between obser-
vations of a given loagitude at the East 1imb follawed
two weeks tater by the same longitude at the West
1imb. Numbers at the top of the chart are the day of
the year (D0Y) of CMP, with 0000 UT at the tick mark
under the right side of the DOY (i.e., the DOY number
is approximately centered between the two ticks that
represent 0000 UT and 2400 UT for that day).
Heliographic longitude in ten-degree intervals is
displayed at the bottom of the chart. Latitude in
ten-degree intervals is displayed on the left, HNo
correction is required for the By angle.

The intensities are both contoured and shaded.
Contour levels at this writing (1 February 1987} are
9.5, 1, 2, 4, 8, 12, 16, 24 and 32 millionths { ¥} of
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the intensity of the center of the solar disk at
5303A. Contour levels of 8% and abave are labpelled
with the intensity. Current shading is as follows:
white (surrounded by black), 0.0 to 0.5 ; bdlack, 0.5
to 1.0v; dark hatch, 1.0 to 2.0¢; light hatch, 2.0 to
4.0u; white {surrounded by light hatch}, >4.0%. The
current definition of Coronal Holes is I < 0.5 {white
areas [surrounded by hlack]). This definition, as
well as contour levels and shading definitions may
undergo small changes during the coming year as acti-
vity levels change.

Missing days of data are indicated by the word
"INTERPOLATED" written vertically near the equator. A
Tinear interpolation voutine has been uwsed. Ko 1imit
has been placed on the number of days that may be
included in this routine, and intensities plotted for
Tongitudes having more than two consecutive inter-
palated days are prabably of little value. Evolution
of intensities at the Timb is sufficiently slow that
interpolation over one or two consecutive days is
acceptable.

For further information, contact Dr. Richard C.
Altrock, Air Force Geophysics Laboratory, National
Solar Observatory/Sacramento Peak, Sunspot, NM 88349,

Solar Magnetic Field Synoptic Chart, National
Solar Observatory -- Daily full disk magnetograms
{described under National Sclar Observatory Solar
Magnetograms) are transformed to a Carrington coor-
dinate system with a resolution of 1 degree in longi-
tude and 1/90 4n the sine of the latitude. Shortly
after the end of each solar rotation, these trans-
formed observations are merged into a single, equal-
area cylindrical projection with a weighting system
that strongly emphasizes observations nearesi o the
central meridian on a given date. The final synoptic
chart is produced by photographing a cathode-ray-tube
display of the data. Marginal ticks indicate 10
degree increments of Carringten Jongitude and selected
north and south latitudes. The positions of the
central meridians corresponding to the times of the
observations are indicated by longer marginal ticks
with dates appended.

The gray-scale display labeled "flux" represents
the average longitudinal field sirength in each lati-
tude and longitude resolution element weighted heavily
by the ebservations made closest to central meridian.
The gray-scale display labeled "polarity" represents
the ratio of the weighted average of the field
measurements in each resolution element to the
weighted average absolute value of the field
measurements. Thus, if all the measurements in a
resolution element have the same polarity, the element
is dispiayed as full white or black, and if the
measurements are equally distributed between positive
and negative polarity, the reselution element is
displayed as middle gray. In both displays white
represents positive {toward the observer) magnetic
polarity, and black represents negative polarity. IF
no ocbservations are available, the corresponding lati-
tude and tongitude elements are shown as full black.

Further infermation can be obtained from J.
Harvey or W. Livingston, National Solar Observatory,
P,0. Box 26732, Tucson, AZ 85726 USA. The magnetic
field observations are supported in part by assistance
from NOAA and NASA which is gratefully acknowledged.

Photographs or Charts -- On one page per day are
presented several photographs or charts of active
solar centers recorded at optical wavelengths., For
each day the ephemeris heliographic longitude, Lo, at
0000 UT, position angle, P, and center of Sun, Bo, are
given. Transparent Stonyhurst disks {regular or
modified) are provided at the end of this publication
to fit the size of the charts. Regular Stonyhurst
disks have the longitude Tines spaced in intervals of




Stonyhurst disks have the longitude Tines spaced at
days east and west of central meridian. Though - a
magnifying glass is needed to read detail, it is felt
that the sigwificant regions stand out on the scale
used. For those interested, larger sizes of these
photographs or charts can be made available at cost
through the World Data Center A for Solar-Terrestrial
Physics, .Also, many of these long term data sets are
available on microfilm,

. These selar maps for each day include solar
magnetograms, coronal intensities, calcium plage and
sunspot tracings, and H-alpha filtergrams. The
sunspot drawings also show prominences.

Details of these individual observations follow:

National Solar Observatory Coronal Scans --
Photoelectric scans of the solar corona are made daily
at Sacramento Peak with the three-line coronal photo-
meter in Fe XIV 5303A, Fe X 6374A and Ca XV 5694A.

The intensity of the coronz is recorded at 120 points
around the 1imb with an aperture of 1.1 arcmin by
chopping between the corona and the sky at a rate of
109 kHz. The scan height is 0.15 Ry {radius of the
sun) above the 1imb for FE XIV and Fe X, and 0.13 Ry
above the limb for Ca XV,

The display is in the form of a polar ploet of the
intensity around a circle representing the sun with a
radius of & millionths of the intensity of the center
of the sotar disk at the given wavelength, The inten-
sity at the edge of the circle is zero. Tick marks
are separated by 5 millionths. Effective I Jan 1983
the calibration method was changed. For 1982 and
prior plots, the distance between tick marks should be
assumed fo be 3,2 millionths, Observation times are
shown in UT, Horizontal and vertical scales on the
printed page may vary from day to day and relative to
each other as a result of the reproduction process.

Fe XIV is plotted as a solid line at the scale
given on the graph. Fe X is plotted as a dotted line,
and its intensities have been multiplied by a factor
of 2. The noise level for Fe XIV and Fe X is normally
on the order of 0.1 millionths. Ca XV is plotted as
X's after having been myltiplied by a factor of 5.
XV points are only plotted if they fall above a
variable threshold, the value of which is determined
by the noise level present on that day. It is usually
<1 mitlionth. Points plotted represent a deter-
mination by the reduction analyst that Ca XV was pre-
sent at the indicated latitudes, If Ca XV observa-
tions were made, and the reducion analysi determined
that no activity was present above the threshold, a
legend will be displayed, "No 5694A activity."

Ca

Fe XIV, formed near a temperature of 1.5 MK, is
useful for determining the presence of coronal holes
gnd large~scale active regiens. Coronal holes appear
in these plots as a rapid decrease in the intensity
below 1 or 2 millionths. Fe X, formed near 1.0 MK,
shows the coolest regions in the solar corona,
Emission is often preseat in coronal holes. Ca XV is
formed only at temperatures above 3 MK, and shows
those active regions having a high probability of
anergetic flare activity.

These observations are a joint productien of the
Air Force Geophysics Laboratory and Natiomal Solar
Observatory at Sacramento Peak. For further infor-
mation contact Dr. Richard C. Altrock, Air Force
Geophysics Laboratory, Natioral Solar Observaiory,
Sunspot, N4 88349, USA.

Mount Wilson Observatory Sclar Magnetograms --
The Mount Wilson Observatory solar magnetograms are
computer-plotted isogauss drawings made with the
magnetograph at the 150-foot tower telescope on Mount

Wilson. The program is supported in part by the
Office of Naval Research, the Naticnal Aeronautics and
Space Administration, and the Natjomal Science
Foundation. The polarities are indicated with "Plus”
signifying the magnetic vector pointed toward the
observer, The gauss Tevels are also indicated. This
instrument measures the longitudinal component of the
magnetic field using the line 5250.216 Fe I. A solar
magnetograph is basically a flux measuring instrument.
It measures the total flux over the aperture which is
being used. The magnetograph apertures are square
(image slicer is used) and the raster scan lines are
separated by the dimension of the aperture. This
separation of the scan Tines is given by the Y
{DELTAY) printed on the magnetogram. The units of Y
are arc seconds, The DELTAX represents in the same
units the distance along the scan line betweea points

at which the data were digitized.
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The scan is a boustrophedonic raster scan which
extends for all scan lines beyond the disk. The data
within about 12 arc seconds of the solar Timb ars not
plotted. The scanning system is always oriented so
that the scan lines are perpendicular to the central
meridian of the Sun. The cardinal points on the
magnetogram refer io heliocentric coordinates so that
the "N" and “5" define the rotation axis of the Sun.

Because the magnetic field strength measured by
the magnetograph is the product of the true field
strength and the brightness of the image, the fields
uged to make the contours have been carrected for the
brightness at each point. So effects of Timb
darkening and variable sky transparency have been
corrected.

Effects due to weakening of the line profile in
magnetic field regions have not been included. In
general the magnetic field strengths on the map are
low by about a factor of two because of these effects,
but this varies somewhat with distances from the
disk's center. For more details c.f. Solar Physics,
22, 402-417, 1972.

The errors in the magnetic data which go into
these magnetograms are difficult to estimate because
they are somewhat variable. In general, the zero
tevel for any day's observation is accurate to about
0.1 gauss. The gauss scale is generally accurate to
10% or better. The poini-to-point noise across the
solar disk is about 1 gauss rms.

Sometimes, because of the small scale of the
reproductions, it is difficult to make out the details
of the field distribution in some regions.

Large scale copies of the particular magnetograms or
microfiimed data may be obtained by writing to:

World Data Center A for
Solar-Terrestrial Physics

NOAA E/GC2, 325 Broadway

Boulder, C0O, 80303 USA

National Solar Observatory Solar Magnetograms --
Full disk magnetegrams are now made daily, weather
permitting, at the vacuum telescope on Kitt Peak in
Arizona. At the exit focus of the spectrograph is a
Babcock-type magnetograph which utilizes as detectors
a pair of 5lZ-element silicon-diode arrays. The diode
spacing, referred to the enirance slit, is one arc
second. Resolution achieved depends in practice
mainly on “seeing®, but in any case falls to zero at
this one arc second limit. At preseni the magne-
tograms are taken in the wings of Fe I 8688.6A, a Vine
selected to faithfully record network, plage and
penumbral magnetic flux but which underestimates
umbral flux by a factor of about two, A full disk
recording is made up of four swaths and requires 37
minutes of scan time.




The display of magnetograph data is by a CRT
generated picture where bright represents positive
flux and dark negative flux, The display intensity is
non-linear in an effort to compress the dynamic range
so that weak fields can be seen along with the strong
sunspot fields. The noise is about 1017 maxwells
{i.e., 15 gauss over one arc second). Black areas
indicate interfering clouds. These high resolution
maps complement the Mt. Wilson isogauss charts. Mt.
Wilson dot plots when available fi11 in for days with
missing data. ODetailed numeric 1istings exist and can
be retrieved from the observatory archives.

Assistance supplied by NOAA and NASA in acquiring
these observaiions is gratefully acknowledged., For
further information contact: J. Harvey or W.
Livingston, Nattonal 3Solar Observatery, P.0. Box
26732, Tucson, AZ 85727 USA,

Stanford Solar Observatory Magnetograms -- The
Stanford Solar Observatory magnetograms are presented
as computer-drawn plots of the,Sun’s large scale
magnetic fields. The observations are made daily,
weather permitting, with the same instrument as the
mean solar magnetic field observations except that
instead of observing in integrated light, a 6 cm image
js formed at the spectrograph entrance aperture.

In this node of observation the instrument and
procedures are very similar to those for the Mt.
Wilson Observatory magnetograms. The aperiure
corresponds to 180 arc seconds square and is scanned
boustrophedonically. The scan lines are oriented E-W
on the disk with the aperture stepped 90 arc seconds
between measuremenis. The scan lines are spaced 180
arc seconds in the N-5 direction. Af each point the
field data are averaged for 15 seconds with the
resutting noise level less thanm 10 microTesia., The
zero level is believed to be better than 5 microTesla.
The field is measured in the 1ine Fe I 5250A with the
1ine Fe I 5124A used as a magnetic zero reference. A
complete scan procedure with calibrations takes about

2 hours.

With a 3-minute aperiure the magnetogram only
crudely shows regions of strong or complex fields (The
Mt. Wilson and Kitt Peak magnetograms better represent
these fields). The large scale organization of magne-
tic Flux can usually be clearly seen in the Stanford
gbservations.

The contour lines are plotted at intervals of +
25, 50, 100, 200, 500, etc. microTesla. The isgTesla
lines corresponding to fields directed out of the Sun
are shown as so1id 1ines. The zero 1ine is shown as a
tnick solid line. The data and time given are for the
middle of the observation. The equator line shown is
calculated from the velocitygrams made at the same
Lime as the magnetograms. Maagnetic synoptic charis
derived from these observations are also published in
Solar-Geophysical Data. More details about the obser-
vations are available on request from P.H. Scherrer,
Center for Space Science and Astrophysics, Stanford
University, ERL, Stanford, CA 94305 USA.

Daily H-alpha Filtergrams -- The H-alpha
filtergrams are furnished by the Sacramente Peak
Ohservatory, Air Force Geophysics Laboratory, Sumspot,
aM. The telescope is a 10 on {4 jnch) refractor
equipped with a half-Angstrom bandpass Halle
birefringent filter. These photographs are supple-
mented by photographs provided by the NGAA Space
Environnent Services {enter Observatory at Boulder,
£0, using an 11 cm (4.5 inch) refractor.

Daily Sunspot Drawings -- These drawings are
simplified copies of originals made at the Boulder
Sotar Observatory operated by the NOAA Space
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Environmeni Services Center. Sunspot groups are boxed
according to a judgment of bipolar pairs based on
sunspot group evolution and structure of associated H-
alpha plage, following guidelines developed by P.S.
McIntosh of the NOAA Space Environment Laboratory.
Magnetic measurements of sunspot polarities, provided
by the Mt. Wilson Observatory, and Big Bear
Observatory real-time video magnetograms are used as
an additional aid to ascertain individual sunspot
groups. Serial numbers appearing adjacent ts the
sunspot groups are generated by the joint NOAA/USAF
Space Environment Services Center {SESC). It is not
uncommon for more than one sunspoi group to occur
within the same large active region. Sunspot drawings
provided by the SOON telescope at Ramey Solar
Observatory may be used when NOAA-Boulder data are
missing.

Active-Region Serial Numbers -- The NOAA/USAF
active-region serial numbers differ from those
assigned by McMath-Hulbert and Big Bear Observatories
by emphasis on those regions which produce sunspots or
sotar flares. Large, extended areas of plage are not
numbered if no flares or sunspots appear within their
borders., Plages without spots or flares are numbered
only if their intensity, area and growth suggest snots
and flares are likely to occur. Large activity
complexes oftan contain two or more numbered sunspot
groups if the birth, evolution and separation among
the spots permit definition of multiple bipolar
regions and it is unlikely that further evolution will
blend the regions.

H-alpha Prominences -- Drawings of prominences
are added to the Timb of the sunspot drawings by
tracing detail from photographic prints made from the
NOAA Boulder H-alpha patrol films.

Big Bear Solar Observatory Calcium Plage Records
and Active Region Maps -- Daily full disk caicium K3z

images from Big Bear Solar Observatory are reduced to
orovide the data in the table of calcium plages and
the active region, iso~intensity contour maps. The
single contour on the maps shows the spatial distribu-
tion of the plage area given in the tables. The
region numbers on the maps are identical with the
ptage numbers in the tables. Kitt Peak full disk and
Big Bear large scale magnetograms are used for the
unambiquous identity of the active regions as bipolar
units. <Contiguous regions are those adjacent plages
which would appear o be a single entity in the
absence of magnetic field information. They are indi-
cated in the table following the list of individual
calcium plage regions. For days when calcium Kp3z
images are not obtained at Big Bear, Call negatives
are sometimes supplied by Sacramente Peak or Haleakala
Observatories and reduced at Big Bear Solar
Observatory. Since 1 October 1981, the daily calcium
images have been photographically taken at Big Bear
Solar Observatory through a 1 Angstrom Daystar filter.
Digitization of the calcium images was also routinely
begun on 1 October 1982 with a 480 x 640 video grid.

Historically the reporied calcium plage intensity
has been a visually estimated relative number, from 0
to 4 in steps of 0.5, produced by an experienced
ohserver interpreting CaK spectroheliograms or
filtergrams, More recently, the values have been pro-
duced by computer from the digital images. The inten-
sity measures from the computer are calibrated against
the visual scale used by experienced observers. The
reported intensities of each active region are now an
excess intensity which is the difference beiween the
mean intensity of the plage elements and the local
threshold, measured as a percentage of the background
intensity of the quiet sun at disk center, The




threshhold is 6% above the local background. To main-
tain uniformity with previous visual intensity esti-
mates, the measured intensity excess is multiplied by
a factor 2, Therefore the excess intensities given
are referred to half the intensity of disk center.
Some intensities are still estimated visually when the
original data are of poor quality.

The areas of the calcium plages (active regions)
are given in millionths of the hemisphere and
millionths of the visible disk. The threshhold for
the areas is the same a$ for the measures of excess
intensity.

The Big Bear Active Region Data replace the
Calcium Plage Data and reports that were supplied to
Solar-Geophysical Data by the McMath-Hulbert
Observatory until 30 Septebmer 1979, and the Mount
Wilson Observatory from 1 October 1979 to 30 September
1981. There is no discontinuity in numbering between
the former McMath-Hulbert McMath plage numbers, the
Mount Wilson Hale plage numbers and the new Big Bear
Active Region numbers assigned by the Big Bear Solar
Obsarvatory. Active Region numbers are assigned in
order of their appearance on the disk but are listed
in the order of their dates of central meridian
passage,

Sunspot Groups -- This table presents the sunspot
groups' evolution as they cross the Sun's disk. The
groups are sorted by date of passage through Central
Meridian. Daily reports from a number of stations are
listed. The first celumn contains the NOAA/USAF
region number assigned by the NOAA Space Enviromment
Services Center {SESC) and USAF. When no number was
assigned, the number of a group which passes through
CMP at about the same time is used with a letter
appended. Letters are added sequentially depending on
the number of unassigned different groups, The Mt.
Wilson sunspot region number is also included when the
Mt, Wilson reports are available.

The four letter station code follows, then the
menth and day of the observation, the Universal Time
of the measurement, and the sunspot position (Latitude
and Central Meridian Distance (CMD)). Next is the
Central Meridian Passage {CMP) month and decimal day.

The largest magnetic field strength measured in
each group is given. The number which appears under
the column headed "Max H" is a coded representation of
the largest magnetic field strength measured in the
group. The field strength is only given to the
nearest 500 gauss because it is felt that the uncer-
tainties of the measurement do not permit greater
accuracy. These measurements are made with the 1ine
5250,216A(Fe I). No correction is made for blending
the Zeeman components. The code is as follows:

Maximum Field

Code Strength in Gauss
100~ 500
§00-1000
1100-1500
1600-2000
2100-2500
2600-3000
3100-3500
3600-4000
4100-4500

»>4500
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The magnetic classifications are defined as follows:
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A1l the magnetic measures in the group
are of the same polarity.

A1l the magnetic measures in the group

are of the same polarity which is that

corresponding to the preceding spots in
that hemisphere for that cycle.

AF =af A1) the magnetic measures in the group

are of the same polarity which is that

corresponding to the following spots in
that hemisphere for that cycle.

A bipolar group in which the magnetic
. measures indicate that the preceding
spots are dominant.

A bipolar group in which the magnetic
measures indicate a balance between the
preceding and following spots.

A bipolar group in which the magnetic
measures indicate that the following
spots are dominant.

BG =gy
or BY

A group which has general charac-
teristics but in which one or more spots
are out of place as far as the polarities
are concerned,

A group in which the polarities are
completely mixed.

Statements will be added to the above classification
if the group is also of the “D = g-configuration":
spots of opposite polarity within 2° of one another
and in the same penumbra.

The Mt. Wilson magnetic sunspot classifications
are given for spot- groups observed at Mt. Wilson. 1f
a magnetic classification is based on magnetic meas-
urements, that .classification is enclosed in parenthe-
ses. When only half of the sunspot group is measured,
a half parenthesis indicates which half was measured
-- either the leader or the follower. A magnetic
classification not enclosed in parentheses is deter-
mined from the appearance of the spot groups and
plage. A blank in the classification, column indicates
sufficient information was not available to make an
intelligent determination of the magnetic classifica-
tion. Prior to July 1966 the only magnetic c¢lassifi-
cations included 1n the lists were these for which
there were magnetic measurements.

The sunspot classification, the corrected area in
millionths of a solar hemisphere, the:number of spots
in a group, its longitudinal extent in degrees,- and
the observation quality {range 1 = poor to 6w,
excellent) ‘as observed at the USAF SOON sites complete
the sunspot information.

The sunspot classification in the column marked
"Spot Class" is represented by three consecutive
uppercase letters. It is the revised classification
devised by P.S. McIntosh of NOAA. It consists of a
modified Zurich Brunner class, the type of largest
spot within the group, and the relative spot distribu~
tion or compactness of the group. This classification
is included in the USSPS code, IUWDS, Synoptic Codes
for Soilar and Geophysical Data, Third Revised Edition,
p. 108, 1973. A discussion of the raticnale and
interpretation of this classification is included in
the McIntosh review paper on sunspot observations in
The Physics of Sunspots, Sacramento Peak National
Observatory, 1981. The definitions of the classifica-
tion and an illustration of the types of sunspots
follow.




s
o

o
.m. ,.N

S
o




When possible, separate bipolar sets of spots are
identified by measured magnetic polarities, by the
positions of spots relative to Times of polarity
reversal inferred from structures on H-alpha
fittergrams, and by the record of birth and evolution

of spots.

If these observations are not available,

the following definitions identify most unipolar and

bipotar spot groups:
follow}

Unipolar Group:

{see Figure and definitions to

A single spot or a single com-

pact cluster of spots with the greatest distance
between two spots of the cluster not exceeding

three heliographic degrees,

In modified Zurich

H-class groups, this distance 1s measured from
the outer penumbral border of the largest spot to
the center of the most distant spot in the group.
Strong new spots which are clearly younger than’

the nearby h-type spot (see Penumbra:

Largest

Spot) are usually members of a new emerging bipo-
lar group and should be called a separate group.

Bipolar (Elongated) Group:

Two spots or a

cluster of many spots extending roughly east-west
with the major axis exceeding a Tength of three

heliographic degrees,

An h-type major spot can

have a diameter of three degrees, so a bipolar
group with an h-type spot must exceed five
degrees in length.

Modified Zurich Class (first upper case letter in

Table}
A

A unipolar group with no penumbra. There is
no upper limit to the length of Class B
groups.

A bipolar group with no penumbra.

A bipolar group with penumbra on spots of one
polarity, usually on spots at only one end of
an elongated group. Class C groups become
compact class D when the penumbra exceeds
five degrees in longitudinal extent. There
is no upper limit to the length of Class C
groups.

A bipolar group with penumbra on spots of
both polarities, usually on spots at both
ends of an elongated group. The length does
not exceed 10 degrees of heliographic
Tongitude.

A bipolar group with penumbra on spots of
both polarities and with a Tength between 10
and 15 heliographic degrees.

A bipolar group with penumbra on spots of
both polarities and with a length exceeding
15 heliographic degrees.

A unipolar group with penumbra. Attendent
spots are less than three heliographic
degrees from the penumbra of the main spot.
The principal spots are nearly always the
leader spots remaining from an old bipolar
group. Class H groups become compact {lass D
when the penumbra exceeds five degrees in
longitudinal extent.

Note that Zurich classes G and J are missing in this

revision.

Class G groups are included in the defini-

tion of classes E and F, and class J groups are
included in class H.

Penumbra:

Table)

Largest Spot {second upper case letter in
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No penumbra. The width of the gray area
bordering spots must exceed three arc
seconds in order to classify as penumbra.

The penumbra is rudimentary. It is usually
incomplete, irregular in outline, as narrow
as three arc seconds, brighter intensity
than normal penumbra and has a mottled, or
granular, Tine structure. Rudimentary
penumbra represents the transition between
photospheric granulation and filamentary
penumbra. Regognition of rudimentary
periumbra will ordinarily require photographs
or direct observation at the telescope.

Symmetric, nearly circular penumbra with
filamentary fine structure and a spot
diameter not exceeding 2 heliographic
degrees. The umbrae form & compact cluster
near the center of the penumbra. Also,
elliptical penumbrae are symmetric about a
single umbra. Spots with symmetric penumbra
change very slowly.

Asymmetric, or complex penumbra with fila-
mentary fine structure and a spot diameter
along a solar wmeridian not exceeding 2)/2
heliographic degrees. Asymmetric penumbra
is irregular in outline or clearly elongated
(not circular) with two or more umbrae scat-
tered within it. The example in the figure
is transitional between “s" and "a".
Asymmetric spots typically change form from
day-to-day.

A large symmetric penumbra with diameter
greater than 212 heliographic degrees. Other
than size, it has characteristics the same

as "s" penumbra,

A large asymmetric penumbra with diameter
greater than 2Y2 heliographic degrees.
Other than size, its characteristics are the
same as “"a" penumbra. When the longitudinal
extent of the penumbra exceeds five
heliographic degrees, it is almost certain
that both magnetic polarities are present
within the penumbra and the classification
of the group becomes Dkc or Ekc or Fkc.

Sunspot Distribution (third upper case letter)

X

o}

Il.i

"C

n

Single spot.

An open spot distribution. The area between
teading and following ends of the group is
free of spots so that the group appears to
divide clearly into two areas of opposite
magnetic polarity. An open distribution
implies a relatively low magnetic field gra-
dient across the line of polarity reversal.

An intermediate spot distribution. Some
spots 1ie between the leading and following
ends of the group, but none of them
possesses penumbra.

A compact spot distribution, The area be-
tween the leading and following ends of the
spot group is populated with many strong
spots, with at jeast one interior spot
possessing penumbra, The exireme case of
compact distribution has the entire spot
group enveloped in one continuous penumbral
area. A compact spot distribution implies a
relatively steep magnetic field gradient
across the line of polarity reversal.




The first ietter of the Mcintosh classification
is essentially the Brunner classification with the
following exceptions:

MclIntosh types: Ere and Fro

Eso Fso
Eao Fac Brunner
class G
Eho Fho
Eko Fko
Hrx
Hsx Brunner’
class g
v Hax

Calcium Plage Regions -- The tabulated data pro-
vide a history of each active center visible on the
Sun using full disk images from Big Bear Solar
Observatory with fill-ins from Mt. Wilson Solar
Observatory. The regioas are ordered by Central
Meridian Passage date (CMP). A one-line eniry is made
for each plage on each observing day. The first entry
is the Big Bear Calcium Plage Region number, followed
by the observing station (four letter code}. Next the
observation time (month, day and Universal Time) is
givan., The plage position (latitude and Central
Meridian Distance (CMD)}) is then followed by its CMP
month and decimal day. The next column gives the
intensity of the region at the time of observation on
a2 scale of 1 = faint to 5 = very bright, referring to
the brightest part of the plage. The corrected area
in millionths of the solar hemisphere appears next,
followed by the NOAA/USAF sunspot groups that fall
within the plage area. This last entry is limited to
three sunspot group numbers.

A Daily Plage Summaries table presents the daily
plage index, the number of plage regions visible on
the disk on a given day, the smallest and largest
plage areas, the total area for that day, and the
smaliest and largest intensities on that day. A graph
of the daily plage areas for the month completes this
tisting.

This is followed by an Active Region Summary
table which 1ists whether each plage is new or a
return from the previous rotation, its age (how many
rutations old it is), the date it was first seen in
its current rotation, and its duration {how many days
it was seen during the current rotation).

Dajly Calcium Plage Index -- This table provides
the daily calcium plage index based on the formula by
Hesley R. Swartz, lonosphere Research laboratory,
Pennsylvania State University as published in February
1971 text., The formula is re-expressed below:

Ca II,

i ndex =[§: IiAicos 8,c0s ¢i] /1000

where the summation includes all the plages visible on
the day.

i = intensity of plage i
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Aj = corrected area of plage i in miltienths
of a solar hemisphere {Big Bear Solar
Observatory data)

B; = central meridian distance of plage § in
degrees

$; = latitude of plage i.

Values of this index for the period January 1, 1958,
through January 31, 1971, appear in the Peansylvania
State University Ionosphere Research Laboratory Repoet
373(E), The Soltar Ca Il Plage Index, Weslay E. Swartz
and Regan Overbeck, QOctober 8, 1971.

SUDDEN IONOQSPHERIC DISTURBANCES (C.6)

The Sudden Yonospheric Disturbances {SID) table
Tists one line per SID event. This table gives the
date, beginning, maximum, and ending time in UT of
geach event; an importance rating; a widespread index:
the number of station reports by type; and the H-alpha
and/or X-ray flare time, X-ray classification, and
NOAA/USAF region number, if known. The selected times
of beginning, maximum, and ending are usually those of
a sudden phase anomaly {SPA}. The time chosen is
selected considering the amplitude of the event and
the time of the associated flare, if known. If SPA
events are not available, shortwave fadeout (SWF)
events are used to determine the times. 1In the table
D = greater than, E = less than, U = approximate time,
The importance rating is obtained by the subjective
averaging of the importances reported by all stations
for all the different types of SID. The importance
rating is based on a scale of 1- the least to 3+ the
most important.

The degree of confidence of identifying the event
is reported by the stations as a subjective estimate
{definiteness rating). This helps to decide whether
the reported event is an SID or not. From the reports
believed to be SIDs, a widespread index is prepared
based on their geographic positions. The index ranges
from 1 {possible -- single station) to & {definite --
event noted over whole sunlit hemisphere). An index
of 3 indicates that the event reports came from
roughly the same 30 degree rectangular area. Some
phenomena are listed if noted at only one location if
a flare or other type of flare-associated effect was
reported for that time. In the flare column an *
represents no flare patrol as yet available for the
time of the event, and "No Flare" means that no flare
was observed even though there was a flare patrol at
that time. We consider also whether other reports are
available from that longitude on that date,

Another table lists the number of SID events by
NOAA/USAF region number for each day. A station list
follows, giving the type of SID monitored by each sta-
tion.

The table here gives the two-letter station
code, the types of SID reports submitted, and their
monitoring frequencies. The SID data originated
through the auspices of the Internatiomal Ursigram and
World Days Service (IUWDS), and private interested
individual observers {AAVSQ). Greater detail con-
cerning the SID reports is in "The Listing of Sudden
lonospheric Disturbances," by J. Virginia Lincoln
[Pianet. Space Sci., 12, 419-434, 1964] and in earlier
versions of this text.




GEOGRAPHIC FREQUENCIES MONITORED
LAT LONG
54N 7E 3.3 to 28,2 Mz
36N 140E 12,095, 15.0, 15,07, 15.16, 15.485 MHz
12S 285E 10,0, 15.0 Miz
36N 141E 13.6, 16.0, 22.3 kHz
55N 13E 2.0 Mz
41N 29E 27 khz
84N 126 27 kiiz
164 KHz
34N 109E 100 kHz
21N 204€. 5 MHz
50N 15E 1.5, 6.9 MHz
27.0 kHz
153.0, 162.0 kHz
48N 20F 10, 23 kHz
430 24E 164.0 kHz
50N 16E 27 kiiz
245 313F 10.2, 13.6 khz
10.2, 13.6, 16,0, 17.8 kiz
a9y 18f 35.0 kHz
49N 18f 10 kHz

_4AMERICAN ASSOCIATION OF VARIABLE STAR OBSERVERS {AAVSO)

CODE STATION Sip
NAME TYPES
DA Darmstadt, German Federal Republic SWF
HI Hiraiso, Japan SWF
HU Huancayo, Peru SWF
IN Inubo, Japan SPA
Ju Juliusruh, German Democratic Republic  SWF
KA Kandiili, Turkey SEA
KU Kuhlungsborn, German Democratic Rep. SEA
SPA

LT iintong, People’'s Republic of China SPA
M1 Maui, Hawaii, USA SWF
PU Panska Ves, Czechoslovakia SWF .
‘ SEA

SES

RS Rimavska Sobota, Czechoslovakia SEA
SF Sofia, Bulgaria SES
Ul Upice, Czechoslovakia SEA
UM Sa¢ Paulo, Brazil SES
- SPA

VS Vsetin, Czechoslovakia SEA
21 Zilina, €zechoslovakia ~ SEA
AY Ayrshire, Scotland SES
A52 Edenvale, Republic of South Africa SES
FS Farsta, Sweden SES
ABD Houston, Texas, USA SES
A3z Lake Hiawatha, New Jersey, USA SES
Al9 Latrobe, Pennsylvania, USA SES
AZ6 Louisville, Kentucky, USA SES
AD3 Paterson, New Jersey, USA SES
Ad6 Paterson, New Jersey, USA SES
S0 Somersworth, New Hampshire, USA SES
A49 Tavares, F1ur1da, USA SES
AQ9 Tucson, Arizona, USA SES
AGL Valley Cottage, New York, USA SES

56N 356E 16.0, 19.0, 60.0 kHz
155 25¢ 22,3 kHz

59N 18E 60.0 kHz

30N 265E 37.2 kHz

41N 286t 24,0, 51,6 kHz
41N 281E 21.4 khz

38N 284E 21.4 kHz

41N 286E 21.4 kHz

41N 286E -~ 23.4 kHz

43N 289E 24.0 khz

29N 279E 28.5 kHz

32N 248E 26.5 kHz

41N 281E 51.6, 73.6 kHz

SIDs and GIDs (gradual ionospheric disturbances)
are detected in a number of ways: shortwave fadeouts
{SWF), increases in cosmic noise absorption {SCNA),
enhancement or decrease of low frequency atmospherics
(SEA or SDA), sudden phase anomalies at VLF {SPA)},
suydden enhancements at VLF (SES), sudden phase anoma-
lies at LF (SPA and SFA (Sudden Field Anomalies)), and
sudden frequency deviations (SFD}.

SWF -~ Short Wave Fadeouts (SWF) events are
recognized on Tieldstrength recordings of distant
high-frequency radio transmissions (1-30 MHz).

The abnormal fades of fieldstrength not obviously
ascribable to other causes are described as shortwave
fadeouts with the following further classifications:

S~SWF {S) sudden dropout and

gradual recovery
Slow S-SWF {SL} dropout taking 5 to 15
minutes and gradual recovery
G-SWF {8} : gradual disturbance: fade
irregular in either dropout
or recovery or both,
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The importance rating depends on: a} the degree
to which the normal fieldstrength is reduced {at mid-
day a relatively smaller decrease may be as signifi-
cant as a very deep fade earlier or later in the day;
b} the duration of the fade, especially at the minimum
phase (the longer the duration, the greater the
importance); ‘and ¢} the definiteness of the event.
For importance rating 1- to 3+, roughly use: 1- if
duration is’ 14 minutes or less; 1 if 15-29 min; I+ if

© 30-44 min; 2~ if 45-59 min; 2 if 60-74 min; 2+ if

75-89 min; 3- if 90-104 min; 3 if 105-119 min; and 3+
if greater than 120 min. Raise the importance one
step if the depth of the fade is equal to or greater
than twice the normal variations from the median or
diyrnal trend line. Lower one step if the depth of
fade is less than twice the normal variations,

For definiteness rating: 5
reasonably definite; 3 =
possible; and 0 =

= definite; 4 =
reasonable; 2 = fair; 1 =
questionable. Definiteness depends

~on the fregquency recorded, the time of day, the pre-

sence of minor interference, the presence of a
calibration signal, or the occurence of an event
during intermittent transmission from the station
being monitored, etc, Depending on the depth and
width of an event, use 4 or 5 if the event is obvious
and well-defined before drawing the diurnal trend




line; use 2 or 3 if the event then stands out clearly
after drawing the diurnmal trend line; and use 0 or 1
if the separation of the event from the background
fading pattern is questionable after drawing the diur-
nal trend line. Use a higher rating if the depth of
fade is greater than twice the normal variations from
the diurnal trend line during middle daylight hours or
three times the normal variations during early or late
daylight hours, and the width is more than half an
hour. Reduce the rating two units if it is likely
that the fade was influenced by propagation mode
changes, magnetic storms, wide fading pattern, eguip-
ment failure, etc. See J.V. Lincoln, Planet. Space
Sci., 12, 419-434, 1964,

SCNA-SEA -- Sudden Cosmic Noise Absorption (SCNA)
at 18-25 MHz are sudden decreases in the fieldstrength
of the recorded cosmic noise signal, followed by gra-
dual recovery. Sudden Ephancement of Atmospherics
(SEA) are sudden increases in the fieldstrength of Tow
frequency recordings near 27 kHz.

Similar rules as for SWF may be used to report
SCNA and SEA. Importance guidelines are: 1 = small
intensity change usually of relatively short duration;
2 = moderate intensity change and relatively long
duration; 3 = great intensity change and relatively
tong duration. SCNA jmportance can be the % absorp-
tion ((I, - Lf}/I,}x100 where I, is the noise diode
current required to give a recorder reflection equal
to that which would oceur in the absence of a flare,
and I¢ is the noise diode current required to give a
deflection equal to the level at the time of maximum
absorption. '

SPA and SES -- Sudden phase anomalies (SPA} are
observed as a phase shift of the downcoming skywave on
YLF recordings or on pulse measurements on LF
recordings. An estimate of the intensity can he
obiained in terms of the degree of phase shift [see
€hilton, C.J., et al., J. Geophys. Res., 68,
5421-5435, 1963]. The length of path and amount of
sunlight on the path must, of course, be considered.

Sudden enhancements of signal strength {SES) are
observed on field-strength recordings of extremely
stable VLF transmissions (5 to 50 kHz). They are
similar to SEA except that the receivers are narrow
band and pick up manmade VLF transmissions. Use
rules for reporting similar to those for SEAs.

SPA recorded by LF pulse observations over a one-
hop propagation path yield information mere indicative
of the icnospheric changes occurring at the midpoint
of the path, rather than over the entire path. LF
phasa observations, reported in degreaes, represent an
increase in sensitivity over VLF observations. The
phase sensitivity is directly proportional to the
ratio of the frequencies for identical paths. . However
since the height of energy deposition is related to
the type of flare x-rays emitted, the LF measurements
in conjunction with the VLF measurements will tend to
indicate the x-ray intensify range. Since the LF
signal can apparently be reflected from either of two
layers within the D-region [Doherty, R.H., Radie
Science, 2, 645-651, 1967], phase retardations as well
as phase advances may occur during an SID at LF.

The amplitude of the low frequency pulse obser-
vations made at Loran stations normally changes during
an SID. This change is usually, but not always in the
direction of a signal enhancement (SES}. The height
of signal absorption is below the height of signal
reflection. LF ampiitude observations along with the
LF and VLF phase observations for any one event tend
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to indicate the x-ray intensities associated with that
event, Amplitude changes are reported in dB to the
nearest dB of voltage change. Since 6 dB represents
doubling of the received signal and 20 dB represents a
ten fold change in amplitude, it is obvious that many
SIDs produce large effects in LF propagation.

Guidelines for SPA importance: 1- = less that 45
degrees phase advance; 2 = more than 70 to 80 degrees
phase advance; 2+ = more than 100 degrees phase
advance; and 3 = more than 150 degrees phase advance.
For LF SPA importance: 1- = less than 100 degrees
phase advance; 2 = more than 200 degrees phase
advance; and 3 = more than 300 degrees phase advance.

SFA -- On LF amplitude recordings on paths about
1000 km tong, sudden field anomalies {SFA) can be
detected. These are events recognized by indirect
phase measurenents made evident by the one-hop sky
wave interfering with the ground wave.

SFD -~ A sudden frequency deviatien (SFD} is an
event where the received frequency of an HF radio wave
refiected from the ionosphere increases suddenly,
peaks, and then decays back to the transmitted
freguency, Sometimes several peaks occur and usually
the freguency deviation takes on negative values
during the decaying portion of an SFD. The peak fre-
quency deviation for most SFOs is ltess than 0.5 Hz.
The start-to-maximum time is typically about 1 minute.
$FDs are caused by sudden enhancements of ionization
at E and F1 region heights produced by impulsive flare
radiation at wavelengths from 10 - 1030A. A mere
complete discussion of SFDs can be found in Report
UAG-36, An Atlas of Extreme Ultraviolet Flashes of
Solar Flares Observed During the ATM-SKYLAB Missions,
1974, available from World Data Center A for
Solar-Terrestrial Physics.

SOLAR RADIO_ WAVES SPECTRAL
OBSERVATIONS (C.4}

Solar spectral events from Blejen (Switzeriand},
Cutgoora {Australia), Learmonth (Australia), Palehua
(Hawaii), Sagamore Hi1l (Massachusetts), San Vito (Italy),
Weissenau {GFR) are presented in a combined table. The
table contains:

Universal (Greenwich) date;

Observing periods during the day (UT) {not available
for USAF RSTN stations);

Station Codes --BLEN = Bleien (47N 9E);

CULG = Culgoora {305 150E};

LEAR = Learmanth (225 114E);
PALE = Palehua {2IN 204E);

SGMR = Sagamore Hi11 (43N 289E);
SVTO = San Vito (41N 18E};

WEIS = Weissenau (47N 9E}.

Burst indicated in wavelength band by beginning and
ending times in UT together with an indication of
intensity on a 1 to 3 scale, 3 the most important.
Symbol "E" is used for an event in progress before the
time given and "D“ for one that ends after the given
time; .

Spectral type --

I = storm bhursts

Il = slow drift bursts
111 = fast drift bursts
IV = prolonged centinuum .
¥ = brief continuum (normally following Type

111 burst)
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CONTINUUM = continuum in c¢lose association with Type vatories in interpreting the intensity levelis. The
I11 burst storms, often with reverse equipment and antenna systems at different stations
drift bursts and often, but not always, are different, having different gains, different dyna-
associated with noise storms on metric mic ranges and saturate at different levels.
wavelengths {used by SMGR};

DCIM = decimetric burst defined by very fast The Instruction Manual for reporting solar radio
drift spike or group of spikes with very .emission prepared by World Data Center-C2, Toyokawa
high degree of polarization extending ‘Observatory 1975, recommends that spectral obser-
usually less than one octave in or close vations be given a uniform intensity classification by
to decimeter range; all observatories. These are:

UNCLF = unclassified activity.
Intensity Flux Density jin

Sec J.P, Wild, S.F. Smerd and A.A. Weiss, Annual Classes 10-22ym-2yz-1

Review of Astronomy and Astrophysics, 1, 291, 1963 for

description of Types I through V. 1 <50

Symbols appended to spectral type: 2 50-500

B = Single burst; 3 >500
6 = Small group (<10) of bursts;
GG = Large group (>10) of bursts; Because of eguipment and antenna differences this
L= Under]y;ng continuum (particularly with recommendation has not generally been followed.
Type 1); . '
S = Storm in the sense of intermittent but
apparently connected activity; Sagamore Hill and other U.S. Air Weather Service
N = Intermitient activity in this period; RSTN observatory report event types using only the
U = U-shaped burst of Type I1I; following eight morphological classifications:
RS = Reverse slope burst;
DP = Drifting pairs; 1 - Type 1 storm burst;
DC = Drifting chains; 2 - Type 2 burst (slow drift);
H = Herringbone; 3 - Type 3 burst (fast drift) - one or more bursts
W = Weak activity; over a period of less than 10 minutes;
P = Pulsations; 4 - Type 4 burst (smooth broad band continuum);
MOV = Moving (Type IV); 5 - Type 5 burst {continuum tail on a Type 3 burst);
STA = Stationary (Type IV}; 6 - Series of Type 3 bursis over a period of 10-60
7 = Zebra patterns {parallel drifting bands); minutes with no period exceeding 10 minutes
F = Fiber bursts {intermediate drift bursts); without activity;
MWE = Meter wave burst. 7 - Series of Type 3 and Type 5 bursts over a period

HARM = Harmonic of 10-60 minutes with no period exceeding 10 min-

The bursts are divided into dekameter, meter, and uies without activity;

decimeter wavelength ranges. These ranges cover 8 - Continuum (broad band continuum with Type 3 and

approximately the frequency bands 10-30, 30-300 and
300-3000 MHz., There is 1ittle uniformity among obser-
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- like bursts superimposed.




Weissenay Radio Astronomy Observatory, Astro-
nomical Institute of Tubingen University -- This
research work is supported by the University of
Tubingen, Baden-Wurttemberg, GFR. Instrumental
descriptions are given by:

{1} H.M. Urbarz, Mittlg. Astron. Ges. Na. 40,
Hamburg, 220-221, 1978,

[2] H.W. Urbarz, Kleinheubacher Berichte, 21, FTZ
Darmstadt, 421-429, 1978.

[3] H.¥. Urbarz and Th. Wachter, Kleinheubacher
Berichte, 21, FTZ Darmstadt, 413-420, 1978.

[4] W, Brunner, H.W. Urbarz and L.v.Zech-Burcker-
sroda, Kleinheubacher Berichte, 22, FTZ
Darmstadt, 501-514, 1979.

[5] H.M. Urbarz and L.v.Zech-Burckersroda,
Kleinheubacher Berichte, 23, FTZ Darmstadt,
207-218, 1980.

[6]1 H.W. Urbarz and L.v.Zech-Burckersroda,
Kleinheubacher Berichte, 25, FTZ Darmstadt.
389-407, 1982.

[7] R. Kral, Kleinheybacher Berichte,28, FTZ
Darmstadt, 527-530, 1985.

[8] R. Kral, Diploma Piece, High School of Tech-
nology, Ravensburg, German Fed, Rep.

[9] H. Ch. Buck, Diploma Piece, High School of
Technology, Ravensburg, German Fed, Rep.

[10] H.v. Bohlen, R. Kral, P, Riese, K. Steger,
H.W. Urbarz, Kleinheubacher Berichte, 30,
FTZ Darmstadt, 1987, in print.

A 35-mm film is used with a 0.2-nm/s feed; the
sweep rate is 4-cycles/s. The number of resolution
elements of recorded events is about 100 per octave on
film, The frequency range is 30-1000 MHz, the fre-
quency scale is stepped in 6 octave-wide channels:
30-46-86-150~290-540-1000 MHz, each of which is
linear. The approximate flux densities including
minimum fiuxes and saturation fluxes corresponding to
antenna temperatures are given in {5). 7The new flux
calibration is a result of new antennas used in chan-
nels 1, 2 and 3 since Nov. 1976 {groups of log-
periodic dipoles) and a result of a new I{-Video
device matching the radiemeter outputs to the scope
since Aug. 1978 and of the automatic calibration unit
in operation since October 1979.

Culgoora Solar Observatory, Australia -- The
radiospectrograph at the Culgoora Solar Observatory
is operated by the IPS Radic and Space Services, a
branch of the Department of Science., Summaries are
presented of solar radio bursts in the frequency range
8-8000 MHz. For a description of the equipment see
K.V. Sheridan [Proc. Astron. Soc, Australia, 1, 58,
1967]. The intensity scale is gualitative.

Because of limited staff, we no_longer report
weak activity (Flux < 10 x 10722 umHz-1) unless it
occurs as a Type III or Type I storm,

Sagamore Hi1l Solar Radio Observatory -- Prior to
12 July 1970, the monitored frequency range was 19-41
MHz and prior to 12 August 1975, the monitored fre-
quency range was 24-48 Mdz. Currently, a special pur-
pose radiometer sweeps over 30-80 MHz frequency range
once per second. The interferometer array consists of
two semi-bicone stationary antennas spaced 270 m apart
cen an E-W Tine. The spectragram fringe patterns are
recorded on a Versatec Electrostatic Recorder (Model
1100) for a real-time readout, Sagamore Hill reports
dekameter spectral type bursts and uses the recom-
mended intensity classification listed above.

Bieien Radio Spectrograph, Switzerland -- The
Bleien spectrograph (formerly located in Durnten) was

constructed with support of the Swiss National Science
Foundation, It is located in 8leien near Zurich,
Switzerland. This analog spectrograph is a routinely
operated subsystem of the digital spectrometer
"PHOENIX", the data of which are not routinely
published. The analeg spectrograph registers on 35-mm
Tilm the freguency range from 100-1000 MHz in one
continuous sweep. Maximum flux densities are esti-
mated from the film according to the following cri-
teria and corresponding to the following Jevels:

1: < 100 sfu (weak)
2: 100-300 sfu (not saturated)
3: > 300 sfu {(clearly saturated)

For a description of the whole system see: Perrenoud,
M.R., Solar Phys., 81, 197 (1982), and for detailed

. information on the spectrograph see: Tarnstrom, G.L.,

Astr, Mitt. Eidgen. Sternwarte Zurich, No, 317, 1973.

Learmonth and Palehua Qbservatories -- These two
observatories {Learmonth, Australia, and Palehua,
Hawaii) observe in the spectral range 25-75 MHz, and
also coordinate their observations with the observers
at Sagamore Hill,

INTERPLANETARY MAGNETIC FIELD

Pioneer 12 -- The interplanetary magnetic field
data from the UCLA magnetometer on the Pioneer Venus
Orbiter (Pioneer 12) are being supplied by C.T.
Russell of UCLA. The data supptied are one-hour
averages of the vector field and its magnitude in
spacecraft coordinates which are very close to solar
eliptic coordinates., The field magnitude given is the
average of the instantaneous magnitudes. The averages
are centered on apoapsis and the time given is the
center of the average. Periods when apoapsis js close
to or in the Venus wake {magnetosheath or tail) are
flagged with a "W". The instrument is a triaxial
fluxgate magnetometer mounted on a Sm boom. The
magnetometer has a *128 0T range and +.0625 nT
resolution. These data are being obtained as part of
the routine processing of the telemetered data.

COSMIC RAYS (F.1)

Tabulated Observations -- The table presents the
daily {UT) average counting rates per hour (scaled)
for eight high counting rate neutron monitors: Thule,
Alert, Deep River, Kiel, Climax, Predigstuhl, Tokys,
and Huancayo. The characteristics of the stations are
given below; the data are corrected applying the
barometric coefficients to the listed mean station
pressure,

The Climax, CO, USA, and Huancayo, Peru, Neutraon
Monitor data are communicated by J.A, Simpson and G,
Lentz of the Enrico Fermi Institute for Nuclear
Studies, University of Chicago. The instruments are
standard Chicago type neutron monitors, utilizing 12
BF3, counter tubes, divided into two identical and
independent sections. For a more detajled description
of the neutron intensity monitors see J.A. Simpson,
Annals of the IGY, Yol. IV, Part VII, 351-373, 1957.
The publication of these data in this monthly series
began September 1960 for Climax and in January 1979
for Huancayo. Hourly averages, both corrected and
uncorrected and local pressure data are available in
both tabular and magnetic tape form for these stations
from the WDC-A for Solar~Terrestrial Physics, Boulder,
€0, USA.




Alt.
m

Geographic
Station Lat. Long. Cutoff*

North East GvY
Thule 76.50 291,30 0.0C
Alert 82.50 297.67 ¢.00
Beep River 46.10 282.50 1.07
Kiel 54,34 10.12 2.32
Climax 39.37 253.82 2,97
Predigtstuhl 47,706 12.88 4,29
Tokyo 35.75 139,72 11.50
Huancayo -12,03 248.67 13.01

Baro. Mean
Type Scaling coeff. press.
Factor %/mm Hg mm Hg
NM 64 100 g.99 754
NM 64 100 0.987 752
NM 64 300 0.987 747
NM 64 100 0.961 755
16Y 1009+ 0.943 504
NM 64 100 0.75%/mb 624.8
N4 64 256 0.888 760.5
NM 64 100 0.96 518

*Calculaked by DGRF75 (COSMIC RAY TABLE No. 1, ed. WDC-C2 Japan, March 1983).

**From January 1, 1966,

The Deep River, Ontario, Canada, neutron monitor,
follows the IQSY design [IQSY Instruction Manual No.
7 wnich is published in the Annals of the 1QSY, Vol 1,
Chapter 13]. Publication of the daily rates in this
series began in January 1966 but a chart of hourly
values from Deep River, described below, has been
published herein since January 1959. Until December
31, 1972, the station was operated and maintained by
Atomic Energy of Camada Ltd., but on January 1, 1973,
the National Research Council of Canada took over the
responsibility for maintenance of the station.

The 18-NM-64 neutron monitor located at Alert,
Northwest Territories, Canada, is unique because its
asymptotic come of acceptance in space is less than
10° wide and is aligned within 7° of the spin axis of
the Earth. Hence, unlike the stations whose cones of
acceptance rotate with the Earth approximately in the
plane of the ecliptic, Alert always "looks" into a
fixed cone directed northward. It experiences negli-
gidle periodic diurnal intensity variatien. The moni-
tor at Alert was provided by Atomic Energy of Canada,
Ltd., and housed in a building provided by Natjonal
Research Council of Canada. It is the responsibility
of Lhe National Research Council; the day-to-day
operation is by courtesy of the Canadian Meteoro-
logical Service.

The data for Deep River and Alert are now pro-
yided by Margaret D. Wilson and M. Bercovitch of the
National Research Council of Canada. The original
data can be obtained from National Research Council of
Canada, Ontario, Canada K1A OR6, or from any of the
World Data Centers.

The Thule nucteonic intensity detector, of stan-
dard 1QSY design, was originally Tocated at the
Geopole Station Greenland: Tlatitude 76°36'N, Tongi-
tude 68°48'W, altitude 260m, geomagnetic threshold
rigidity essentially zero. At the end of 1976, it was
moved to a new site on Thule Air Base. The coor-
dinatas are essentially unchanged except that the
altitude is now close to sea level. The data are com-
municated by Martin A. Pomerantz, Bartol Research
Foundation, Newark, DE 19711 USA. Any changes in
gither the atmospheric attenuation length or in the
sensitivity arising from long term drifts are applied
retrospectively before the final hourly mean data are
routinely distributed to the World Data Centers and to
the scientific community.

Two other monitors, at Kiel {18-NM-64) and Tokyo
{36-HM-64), have asymptotic cones of acceptance much
different from those given above. Therefore, they can
be used to distinguish between UT-dependent and
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LT-dependent time variations, Higher cutoff rigidi-
ties also aid further estimation of rigidity
dependence.

The publication of the Kiel and Tokyo data began
with the December 1973 data. The data from both
neutron monitors are routinely submitted to the World
Data Centers A, B, and C2 for Cosmic Rays as well as
to listed researchers. Kiel data have been available
since September 1964 and Tokyo {or Tokyo-Itabasni)
data since January 1970. Since there were changes in
the number of counters, a revision of pressure reduc-
tion, and so on, the level of Tokyo data has changed
several times. The data are communicated te Solar-
Geophysical Data by K. Takahashi after receiving the
Kiel data from K. Rohrs,

Predigtstuhl is located on a mountain top in the
northern Bavarian Alps. The following data are stored
on computer: pressure, uncorrected and corrected
counts per hour of neutrons; error/counis by Nal
Scintillator. Specifications: 3-NM-64 Super Neutron
Monitor -~ all three detectors active. Computer
tables, magnetic tapes and original data are available
since January 1981 on request. Data are regularly
mailed to World Data Center A for Solar-Terrestrial
Physics, Boulder, Colorado, U.5.A. For requests con-
tact Dr, R. Reiter, Fritz Muellerstrasse 54, D-8100
Garmisch, Berman Federal Republic. Prints on scien-
tific use of the data are available {sclar-terrestrial
and meteorological relations).

Charts -- Variations of cosmic ray intemsity are
depicted in chart form for the above stations. The
vertical scale Jines mark the days of the month in
Universal Time, The horizontal scale lines are in
intervals of 5% deviation from the arbitrarily chosen
100% reference level for each station. The 100%
reference levels are based upon {after barometric
correction) 0.6740x108 counts per hour for Deep
River, and 0.7132x10% for Alert. For Thule, Xiel,
Climax, and Tokyo, the plots represent percentage
deviation from the mean intensity of the corresponding
27 days which is taken te be the 100% level.

GEOMAGNETIC ACTIVITY (D.1)

Table of Indices, Kp, Kn, Ks, Km, Cp, Ap, aa, and
Selected Quiet and Disturbed Days -- The data in the
table are: ten quietest days {Q), and five most
disturbed days of the month (D}; three-hourly indices
Kp, Kn, Ks, Km; character figure, Cp; daily
"equivalent amplitude", Ap; and aa indices with quiet
day figures K and C,




The data are made available by the International
Service of Geomagnetic Indices under the auspices of
the International Association of Geomagnetism and
Aeronomy through Division V: Observatories,
Instruments, Indices and Data. The Institut fur
Geophysik der Gottingen Universitat, FRG, computes the
planetary and equivalent amplitude indices Kp and Ap
and determines the "international quiet and disturbed
days," § and D. The aa indices and the hemispherical
indices Kn, Ks, and the planetary index Km are pro-
vided by the Institut de Physique du Globe de Paris,
France. Many of the activity indices are described by
J. Bartels in Annals of the IGY, 4, 227-236, London,
Pergamon Press, 1957, and by P.N. Mayaud in
"Derivation, Meaning, and Use of Geomagretic Indices"
Geophysical Monograph, 22, American Geophysical
Union, Washington, DC, 1980.

Kp is the mean standardized K-index from 13
observatories between geomagnetic latitudes 47 and 63
degrees. The scale is 0 {very quiet) to 9 {extremely
disturbed), expressed in thirds of a unit, e.g., 5- is
4 and 2/3, 50 is 5 and 0/3, and 5%+ is 5 and 1/3. This
planetary index is designed to measure solar particlie
radiation by its magnetic effects, specifically to
meet the needs of research workers in the other
geophysical fields.

A full description of the indices ¥n, Ks, Km is
given in a monograph, Indices Kn, Ks et Km, 1964-1967,
edited in 1968 by the Centre National de la Recherche
Scientifique, 15 quai Anatole, France, 75007 Paris,
which contains these indices for 1964-67 while IAGA
Bulletin No. 39 contains those for 1959-63. Yearly
computations of these data are published in the series
of IAGA Bulletin No, 32, Al1% of them are available on
magnetic tape at the appropriate World Data Center.

Briefly, the three-hourly indices Kn and Ks for
the Northern and Southern Hemispheres respectively are
derived from the K indices of observatories approxi-
mately well distributed in latitude and in longitude.
The indices are standardized according to the distan-
ces of the stations to the auroral zones, The sta-
tions are arranged in groups representing a Tongitude
sector in one of the hemispheres (5 in the Northern
Hemisphere, 4 in the Southern}. The observatories
currently in use are:

MGD Magadan EYR Eyrewell
PET Petropaviovsk LAY Lauder
MMB  Memambetsu
CAN Canberra
POD  Podkammenaya Tunguska GNA Gnangara
SYE Sverdlovsk
KGL Kerguelen
NGK Niemegk CIT Crozet
WIT Witteveen HER Hermanus
HAD Hartiand
AIA Argentine Island
0TT Ottawa SG6  South Georgia
FRD Fredericksburg THA Trelew
NEW Newport
YIC Victoria
TUC  Tucson

The mean standardized K of each sector is converted
into an equivalent amplitude and the weighted (in
longitude) averages an and as of these amplitudes are
converted back into Kn and Ks. Km is derived in the
same way from am, the average of an and as. Indices
an, as, and am are expressed in gammas {one gamma
equals one nanoTesla) and correspond to the magnetic
activity level (as it can be inferred from K indices}

at an invariant magnetic latitude of 50°. Indices Kn,
Ks, and Km are expressed in the same units as Kp.
Values published im these reports are only provisional
because in some months all observatories used in each
longitude sector have not sent K indices at the right
time and because K indices of Antarctic stations have
to be rescaled at the end of each wintering.

The Cp-fiqure is a standardized version of the
Ci-figure formerly published and is derived from the
indices Kp by converting the daily sum of ap into the
range 0.0 to 2.5.

Ap is a daily index of magnetic activity on a
linear scale rather than on the quasi-logarithmic
scale of the K indices. It is the average of the

.eight values of an intermediate 3-hourly index ap,

" defined as approximately one-half the average gamma
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range of the most disturbed of the three force
components, in the three-hour interval at standard
stations; in practice, ap is computed from the Kp for
the 3-hour interval. The extreme range of the scale
of Ap is 0 to 400. Values of Ap {iike Kp and {p) have
been pubiished for 1932 to 1961 in IAGA Bulletin No.
18 by J. Bartels. Yearly compilations of these data,
as well as the selected days, are published in the
series of IAGA Bulletin No. 32 (the continuation of
TAGA Bulletin No. 12). These Bulletins are avail-
able from the IUGG Publications Office 39, Rue Gay
Lussac, Paris (V}. These indices are also available
at the appropriate World Data Centers,

The aa indices are the continuation of the series
beginning in the year 1868. A full description of
these indices is given in the TAGA Bulletin 33, which
contains them for the years 1868-1967. Descriptions
are also given (especially comparisons with am, ap, or
Ci indices) in two short papers [Ann. Geoph., 27,
62-70, 1971 and J. Geophys. Res., 77, 6870-6874,
1972]. The aa values for 1968-75 are contained in
IAGA Bulletin 39. From 1976 onward they are included
in IAGA Bulletin 32. Revised aa values for the years
1969-76 have been distributed in 1979 to the reci-
pients of IAGA Bulletin 32 in the form of loose sheets
to be inserted in the Bulletins 39 (1968-75) and 32f
(1976). A graph of these values 1868 - 1979 is
published in the 426 Part I issue of Solar-Geophysical
Data (page 137). Revised aa values for 1968-77 appear
in the 411 Part II February 1977 SGD. Briefiy, such
three-hourly indices as these, computed from K indices
of two antipodal observatories (invariant magnetic
latitude 50°), provide a quantitative characterization
of the magnetic activity, which is homogenecus through
the whole series. Half-daily and daily values give an
estimation of the activity level very close to that
obtained with am indices. Values are in gammas and
correspond to the activity level at an invariant
magnetic latitude of 50°. The aa indices are computed

for:
N = daily values for the Northern Hemisphere,
S = daily values for the Southern Hemisphere,
M = half-daily values of aa indices for the

Greenwich day.

Letters C and K refer to a classification of the quiet
days of the month (C = really quiet, K = quiet but
with slightly disturbed three-hourly intervals).
letters on the left refer to the 24-hour Greenwich
day, on the right to a period of 48 hours centered on
the Greenwich noon. The three-hourly indices aa are
available from the appropriate World Data Centers on
magnetic tape using the format described in IAGA
Bulietin 33.

The




The magnetically quiet and disturbed days (Q and
D) are selected in accordance with the general outline
in Terr. Mag. {Predecessar to J. Geophys. Res.) 48,
219-227, 1943, The method in current use calls for
ranking the days of a month by their geomagnetic acti-
vity as determined from the following three criteria
with equal weight: (1) the sum of the eight Kp's; (2)
the sum of the sguares of the eight Kp's and (3) the
greatest Kp.

Beginning with the data for December 1976 numbers
appear with the Qs and Ds to rank them in order from
the most guiet or most disturbed, respectively.

A selected "quiet day" considered "not really gquiet"
is marked by the letter A if Ap > 6 for that day, or
markad by the letter K if Ap < 6 but with one Kp > 3o
or two Kp values are > 3-. A selected "disturbed day"
considered "not really disturbed" is marked by an
asterisk {*} if Ap < 20. This ranking method has been
used since the responsibitity for issuing these
selected days was transferred from De Bilt to
Sottingen in July 1976. The rankings may be obtained
for the months of July-November 1976 by request to
WoC-A for Solar-Terrestrial Physics.

A table of Ap indices for the last 12 months is
presented so that trends in magnetic activity can be
easily followed.

Chart of Kp by Solar Rotations -- Monthly a graph
of Kp is givéen for several solar rotations, furnished
through the courtesy of the Geophysikalisches Institut
of the University of Gottingen. Annually a graph of
the whole year by solar rotations is included. From
time-to-time another 27-day rotation chart depicting
the daily geomagnetic character figure, C9, is
presented. C9 is obtained from Cp by reducing the Cp-
values to integers between 0 and 9 according o the
key given in the charts.

Table and Graph of Provisional Hourly Equatorial
Dst Index -- The egquatorial Dst index at a given UT
represents magnetic field variations at the dipole
equator on the Earth's surface, averaged over Tocal
time, that are caused mainly by the magnetospheric
equatorial currents including the cross-tail current.
The reference level of Dst is such that Dst is sta-

tistically zero on the days internationally designated .

as quiet days.

Provisional hourly Dst data are based on hourly
valuas of the horizontal component from four magnetic
cbservatories: San Juan, Honolulu, Kakioka, and
Hermanus. These provisional hourly values are
replaced by a more definitive annual set of the Dst
index at the end of each year. The provisional hourly
values are calculated and forwarded for publication by
M. Sugiura, World .Data Center C2 for Geomagnetism,
Faculty of Science, Kyoto University, Kyoto, 606,
Japan.

Principal Magnetic Storms -- This table presents
the principal magnetic storms for the month as
reported by several ohservatories through cooperation
with the International Association of Geomagnetism and
Aeronomy, These are the data formerly published in
the Journal of Geophysical Research. They are now,
however, qrouped by the storm rather than by station.
The geomagnetic latitude of the station is indicated.
The beginning time is given to the hour and minute in

.

The type of sudden commencement, if any, together
with its magnitude in each element D, H or Z is next

in the table: sc¢ = sudden commencement; sc* = small
initial impulse followed by main impulse (in this case
the amplitude is that of the main pulse only,
neglecting the initial brief pulse); dots in these
columns represent a storm with. gradual commencement;
blanks indicate no data entries. Signs of amplitudes
of D and Z are taken algebraically; D reckoned posi-
tive if toward the east and Z reckoned positive if
vertically downward. In the next columns the day and
the three-hour periods on that day when the K index
reached its maximum are given followed by the K index
value. In the next three columns the maximum ranges
in D, H and 7 during the storm are given. The ending
time is given only to the nearest hour. This is the
time of cessation of reascnably marked disturbance
movements in the trace. More specifically, it is the
time when the K index measure has diminished to 2 or
less for_a reasonable period. For each date the data
are listed in north-to-south gecmagnetic latitude
order. The observatories reporting are listed below
the table each month. The abbreviations used for the
observatory names are as follows:

GEOMAGNETIC OBSERVATORIES

Geomag.
Code Station Latitude
ABG Alibag 9.5N
ANN Annamalainagar 1.58
API Apia 16.08
BJI Beijing 28.5)
CHB Canberra 43,95
oL College 64,60
ETT Etaiyapuram 00,65
EYR Eyrewell 47,95
FRD Fredericksburg 49,60
GNA Gnangara 43,25
GUA Guam 4,08
GUL Gulmarg 24.5N
HER Hermanus 33.78
HON Honolulu 21.1N
HUA Huancayo 0.6S
HYB Hyderabad 7.6N
IRK Irkutsk 41,0N
JAl Jaipur 17.34
KRC Karachi 16.4N
KGL Kerguelen 56.55
NEW Newport 55.1N
PME Port Moresby 18,65
SHL Shillong 14.7N8
SIT Sitka 60 . 0N
SJ6 San Juan 29.9N
TOO Toolangi 46.75
TRD Trivandrum 1,15
TUC Tucson 404N
Udd Ujjain 13.5N
WIT Witteveen 542N

Sudden Commencements and Solar Flare Effects --
These reports are provided by Observatorio del Ebro,
Roguetas, Spain. The sudden commencements (ssc) and
solar flare effects (sfe) are from magnetograms of the
worldwide network of magnetic observatories. The sta-
tions, together with their abbreviations, are given in
the series IAGA Bulletin No. 32 which contains the
yearly compilations of these data. Before January
1966 these reports were published periodically in
Journal of Geophysical Research. From then until
December 1970 they were published quarterly in
Solar-Geophysical Data.




Beginning with December 1970 these data are
pubiished monthly and, thus, are based on fewer
reports and differ siightly in detail- from the similar
data published previously. The decision to pubiish
this less complete report was made in order to make
the data available more rapidly. The table gives date
and UT time of event with stations by three-letter
abbreviations grouped by quality A, B or C, where A
means very remarkable; B means fair, ordinary, but
unmistakable; and C means very poor, doubtful.

RADIO PROPAGATION QUALITY INDICES
(B.52, B.53)

Transmission Frequency Ranges -- The North
Atlantic path (Norddeich {53.6°N, 7.1°E) ~ New York) -
is represented by four freguencies,. 6.376, 8.630,
13.033, and 16.972 MHz, recorded continuously. They
are shown in a series of diagrams, one for each day.
The heavy solid lines represent fieldstreangth > -12 dB
above 1 ®V/m {transmitter power reduced to 1 ¥kW).
Observed fieldstrengths between -12 dB and -40 dB
above 1 u¥/m are shown by the fine line. These
diagrams are based on data reported by the German Post
Office through the Fernmeldetechnisches Zentralamt,
Darmstadt, Federal Republic of Germany.

Radio Propagation Quality Indices are calculated
from the records on six circuits received at
Norddeich, Federal Republic of Germany, with a short
vertical antenna. The guality figures are calculated
for a twenty-four hour period {0600-0600 UTC) using
transmissions from Tokyo, Japan; New York, USA;
Teheran, Iran; Canberra, Australia; Bracknell,
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England; and Johannesburg, Republic of South Africa.
The following frequencies are currently in use:

Tokyo New York Teheran
22.770 MHz 16.972 MHz 15.084 MHz
18.220 13.033 9,022
13,597 8.630

9.970 6,378

4,331
Canberra Brackneli Jehannesburg
19,690 MHz 18,261 MHz 21.535 MHz
13.92¢0 14,436 17.780
11.030 11,086 17,367
5.100 8,040

4,782

3.289

For the exact calculation, see the footnote on each
data table "Radio Propagation Quality Indices."

LATE DATA

This section contains data received too late for
publication in the normal Pronpt Reports issue,
Sometimes unusual or unigue data sets appear here,
e.g., a list of the Forbush decreases monitored at Mt,
Washington for the years 1955-1984.







DATA FOR SIX MONTHS AGO

CARTE SYNOPTIQUE (A.6b)

These documents are a preliminary version of the
maps of filaments and active regions published bien-
nially by the Paris Observatory. They are prepared
from the daily spectroheliograms of the Meudon
Observatory (H-alpha, K1y and K3) and from filtergrams
of the Haute Provence Observatory (H-alpha). When
there are gaps in these observations, they are filled
by the complementary H-alpha and Ko_3 images from the
Kodaikanal {India), Athens {Greece% and Madrid (Spain)
Observatories.

I, Map -- On the map solar meridian dnd
parallels appear as a rectangular grid so that a phe-
nomenon appearing at Tatitude ¢ has its longitudinal
size enlarged proportional to sec ¢. Choice of the 0°
meridian and numbering follows Carrington. . A rotation
begins at the moment when the 0° meridian coincides
with the central meridian,

The Tongitude of the central meridian of the
vigible hemisphere at 0000 UT is shown for every day
of the rotation by short heavy bars. Some dates are
shown for convenience. The longer bars show the
Tongitude of the central maridian at the time of the
observations used. - o

The map presents a synopsis of chromospheric
filaments and of active regions with or without
sunspots. The schematic line which locates the fila-
ments is obtained by superposition of daily
observations. The solid areas inside the double Tines
correspond to the part of the filament which was
observed on more than eight days whether successive
days or not. The hatched parts were observed between
4 and 8 days and the parts Teft blank correspond to a
yvisibility of less than four days. Small size fila-
ments visible only by a single observation are not
shown.

Sunspots are shown by smail circles with diame-
ters proportional to their size. The adopted diameter
corresponds approximately to a maximum diameter
observed while the sunspot crosses the visible
hemisphere of the Sun, measured on the Meudon plates
Kiy and reduced to the scale of the maps. Facular
plages are shown at the moment of the maximum develop-
ment of the sunspots that they contain, or on the day
when the brightness was maximum: This brightness is
indicated by four kinds of hatching, the darkest
corresponds to Gthe most intense plages, the clearest
to highly scattered Faculae.

II. Table of Active Regions -~ The columns of
the table are explained as follows:

1} Region no. 1. Identification numbers by
rotation. This identification has been used in IAU
Quarterly Bulletin since 1959 with the Tists of
published flares to indicate the responsible active
regions.

2) Mean coordinates for each active region.

3) Importance on a scale of 1 to 10, The value
given takes into account the persistence, the number
and the size of sunspots and the size of the facular
plage. Ephemeral plages or the very scattered ones
arz outlined on the maps but are not mentioned in the
table.

4} Age, given in days in relation to central
meridian passage. Example: A center is >6 days old
when it was born before appearing at east limb. The
number of days is preceded by + if it was born before
passage at central meridian, by -~ if it was born be-
tween the central meridian and the west limb.

5) Indication {x} that no visible sunspots on
K1y spectroheliograms have been observed in this
center during the passage.

6) Identification of the center in the preceding

. rotation if the active region is a return one.

7) State of activity in the center during the
passage at the west Timb.

Ha SOLAR FLARES (C.1ba, C.1e, C.1d)

We prepare comprehensive solar flare listings in
cooperation with the Department d'Astronomie Sclaire
et Planetaire, Observatoire de Paris, 92190 Meudon,
France. For each distinct flare event, the table
gives a group report tine, which closely resembles the
one-Tine summaries published later in the IAU
Quarterly Bulletin on Solar Activity. Group-lines
condense and average all individual flare reports of
the same event; they give the best estimate of time,
size and position. We assign station reports to a
group by matching heliographic latitudes; central
meridian distances; central meridian passage dates;
and start times, maximum times, and end times. In
Solar-Geophysical Data, the individual flare reports
follow each group-l1ine; in the Quarterly Bulletin,
only this summary line appears.

Please note that beginning with the February 1982
data, we published our grouped tables before consult-
ing with Meudon. This helped us bring our listings
up-to-date, even though they are “"preliminary." We
will maintain at WDC-A the final listings after Meudon
makes their valuable editorial changes,

The statements below describe the measurements
each GROUP-LINE contains in the flare table.
Grp # Group serial number. This segquential number
ultimately counts the number of flares for
the month,

Sta Station name abbreviation. Blank unless only
one flare report is assigned to the group.
Station name abbreviations appear in the
individual station reports.

Nay

Earliest day of reported flare event.

Start £arliest Universal Time of flare onset re-
(utT) ported within a group (earliest time without
a letter gualifier). If all start times have
a letter qualifier, then the letter used here
is from the earliest time.

When a group contains two or more flares, a
single digit immediately following the onset
time gives the spread among start times., For
example, "13245" means that the start times
ranged between 1324 and 1329; an asterisk in-
stead of a number in the last column implies
a spread exceeding 9 minutes.




Max
{uT)

End
{ut}

Lat CMD

NOAA/
USAF
Region

P
Mo Day

Dur
{Min)

1mp
Opt

The letter E after a start time indicates
that the flare began earlier than the tabu-
lated time; the letter U means uncertain.

Earliest Universal Time within group that
flare reached maximum brightness (earliest
time without a letter qualifier). If all
maximum times have a letter qualifier, then
the letter used here is from the earliest
time, The letter U following a maximum time
stands for uncertain.

Average of flare end times that have no let-
ter quatifier. If all end times are quali-
fied, then the latest end time and its letter
qua11f13r are used. The letter D following
an end time means that the flare ended after
the tabulated time; the Tetter U indicates
uncertainty.

Average heliographic latitude and avera%e he-
Tiograpnic central meridian distance. These
two coordinates mark the mean center of mass
of the flaring region at its time of maximum
brightness.

Serial number of active region in which the
flare occurred. The National Oceanic and At~
mospheric Administration (NOAA) assigns a
number to each region, in cooperation with
the network of observatories operated by the
U.S. Air Force (USAF}. Flare reports are
matched to these numbered regions.

Central meridian passage date--the month, the
day, and the fraction of day that the flare's
position either crossed or would have crossed
the sun's central meridian of longitude.

Duration of the flare in minutes. The letter
D following a duration means that the flare
lasted Yonger tham the number of minutes
shown.

Average optical importance of flare--a meas-
urement of flare size and brilliance. The
first character in the importance ranks the
area of the brightened plage on a 5-level
scale; the second character grades the plage
brilliance on a 3-level scale. See the table
beTow. Under this classification scheme, an
Sf event is the smallest and faintest kind of
flare, and a 4b event is the largest and
brightest.

Flare Area Flare
Imp Actual* Apparent* Brilliance
5 ‘A< 2.0 A < 200 £,n,b**
1 2,1 AL5.1 200< A < 500 f,n,b
2 5.2¢ AK12.4 500< A <1200 f,n,b
3 12.5< A <24.7 1200< A <2400 f,n,b
4 A >24.7 A >2400 f,n,b

*Actual area in units of square degrees.
Apparent area in millionths of solar disk.
**f=faint, n=normal, b=bright
We compute the average optical importance of
a flare by substituting numeric values for
the area and the brilliance rankings of each
report and calcutating the arithmetic mean of
each part. The mean of the area classes and
the mean of the brightness classes are then

R A 2

Imp
X-ray

See

Obs
Type

converted to their respective 5- and 3-level
scales.

Importance of flare at X-ray wavelengths--the
peak flux measured at Earth in the 1-to-8
Angstrom range in units of Watts/sg meter,
The letters C, M and X stand for powers of
10: C denotes the power 10 to the -5, M the
power 10 to the -4, and X any power greater:
than 10 to the -4,

Digits from 1.0 to 9.9 following C, M, and X
act as multipliers. For example, C3.2 stands
for an X-ray burst with a maximum flux of 3.2
x 10E-5 Watts/sq meter,

Seeing conditions--a measurement of the sta-

| bility of the atmosphere above the observing

site. 0One means poor, 2 fair, and 3 good.
Observatories at Athens, Learmonth, Holloman,
Palehua and Ramaey use a 1-to-5 scale. The
seeing conditions appear in the group-line
only when the group contains a single report,

Type and completeness of observations--
included only when a group contains a single
report. The Tletter under this heading
describes the form of the measurements and
their continuity according to the following
code:

C for either a complete or nearly complete
CINEMATOGRAPHIC sequence;

P for.a PHOTOGRAPHIC sequence with either a
few photos or only one;

¥V for either a complete or nearly comp]ete
YISUAL record; and

S for only a fragmentary visual record.

AREA MEASUREMENT

Time
(ut)

Appar
{Disk)

Corr
(Sq Deg)

Remarks
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The Universal Time of measurement of the tab-
ulated flare area--given if group contains
only one flare.

Average apparent {projected) area at time of
maximum brightness--expressed in millionths
of the area of the solar disk. Maximum plage
brightness and maximum plage area do not
necessarily occur simultaneously. If the re~
ported areas scatter by more than a factor of
two, no area appears under this column head-
ing.

Average apparent area corrected for fore-
shertening and expressed in units of square
degrees.

Each letter of the alphabet stands for one of
the noteworthy conditions listed below. The
group-line contains an alphabetically sorted
collection of all remarks listed with the in-
dividual flare reports.

A

Eruptive prominence < 90° from the cen-
tral meridian.

Probably the end of a more important flar
Invisible 10 min earlier,

Brilliant point.

Two or more brilliant points.

Several eruptive centers,

Mo visible spots nearby.

Flare accompanied by high-speed dark f11—
ament,

LT O < N { S 1A I 4
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1 = Active region very extended,
J = Distinct variations in plage intensity
before or after flare.
K = Several intensity maxima.
L = Existing filaments suddenly active.
M = Whita-light flare.
N = Continucus spectrum shows polarization
effects.
0 = Observations made in H and K lines of
calcium 1II.
P = Flare shows helium D3 in emission.
{ = Flare shows Balmer continuum in emission.
R = Asymmetry in H-alpha line suggests high-
speed mass ejection.
S = Brightness followed filament disappear-
ance in same position.
T = Region active all day.
U = Two bright branches, parallel or converg-
ing. .
¥ = An explosive phase: important expansion
in about 1 min that often includes a
significant intensity increase.
W = Great area increase after time of maximum
brightness.
X = Unusually wide H-alpha line.
Y = System of loop prominences.
L = Major sunspot umbra covered by flare.

The table below lists the solar flare observatories
presently cooperating in the international data exchange
through the World Data Centers as originally established
during the Internatibnal Geophysical Year. For each
observatory are given the four letter station code, the
geographic latitude and Tongitude, the observation type
as defined above, and the station name and country.

CONTRIBUTING SOLAR FLARE OBSERVATORIES

Sta  Geographic Obs

Code Lat Long Type Name

Abastumani, USSR

Athens, Greece

Bucharest, Rumania

Catania, Sicily, Italy
Culgoora, N. S. W., Australia

Haute Provence, France
Holloman AFB, New Mexico, USA
Istanbul, Turkey

Kanzelhoehe, Austria

£harkov, Ukraine, USSR

=
—
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=)
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=
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LEAR 225 114F C Learmonth, Australia

LVOV 50N 24E €V Lvov, Ukraine, USSR

HMANI 16N 121t V  Manila, Rep. of the Philippines
MITK 34N 140 ° C Mitaka, Tokyo, Japan

PALE 21N 202E C Palehua, Hawaii, USA

PEKG 40N 116E P Peking, People's Rep. of China
PURP 328 119E C Purple Mi, People's Rep.of China
RAMY 18N 293E C Ramey Aifr Base, Puerto Rico
TACH  41® 69E CP  Tashkent, Uzbek, USSR

URUM 44N 87t C Urumgi, People's Rep. of China
VORO 43N 132E  CPY  VYoroshilov (Ussurisk), USSR
WEND 48N 12t C Wendelsiein, German Federal Rep.
YUNN 25N 103E C  Yunnan, People's Rep. of China

Patrols -- Following the table, a graph of the
intervals of nc flare patrol] for all the observatories
inciuded in the total patrol is given. The graph is
divided into cinematographic and visual patrols. The
dark areas at the bottom half of each day are time of
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no cinematographic patrol, The dark areas at the top
hatf of the day are times of nejther visual nor cine-
matographic patrel.

SOLAR RADIO WAVES (C.3)

Qutstanding Occurrences -- Solar radio emission
bursts at fixed frequencies are reported by the world-
wide network of observing stations. By the sixth
month following observation, all reports have been
received and the data are then published in table form
in Solar-Geophysical Data.

The code name used in this publication to iden-
tify the station, its alternate station names, if
appropriate, the geographic coordinates, and frequen-
cfes in"MHz on which the station reports are given in
the table on page 39.

In the data presentation, bursts reported from
different observing stations are joined by brackets
when they occur near the same time. FEach set of
brackets may not always include all of the solar
event. The frequency in the MHz precedes the abbre-
viated station name. Following the name is given the
type of event. The Type consists of two columns. The
first column is the morphological SGD numerical code
which has been used in Solar-Geophysical Data, and the
second column is the Tetter symbol for easier recogni-
tion of type. The use of the letter symbol began with
the January 1975 data. 1In the case of OTTA and PENT
observations, letters are sometimes appended to the
SGD numerical code. See page 40 for explanations,

For each event start and maximum phase in UT, duration
in minutes, fnd peak and mean flux densities in
10-¢24m-2Hz-1 are listed, The Tetter "E" after the

starting time indicates that the event began before

the time listed. A "U" after any time denotes an
uncertainty in the measurement. A "D" denotes the
burst Jasted longer than indicated. Information on
polarization, positions and other remarks are included
in the final column.

Both the tables and {illustrations prepared by H.
Tanaka, as a part of the Imstruction Manual for
Monthly Report, and a table of definitions with a page
of illustrations prepared by A. Covington are included
here. It is felt that though the meanings are essen-
tially the same, the two viewpoints may aid experimen-
ters in interpreting how the symbols are assigned to
bursts by variocus observatories. Two possibly con-
fusing items seem to remain. Covington feels those
GRF bursts with obvious flat tops are a new type of
burst best listed under 27(RF) rather tham with the
GRF symbol since it is alsc defined as more or Jess
regular rise and fall of continuum with Tong duration.
The illustration of the 10-cm wavelength "“Group" with
the letter code "SER" may also prove confusing as
Covington feels it should rightfully be listed with
the SGD number code 41 rather than 42{SER).

The modifications appended to the SGD numerical
code for Ottawa and Pentiction observations are given
here as explained by A.E. Covington, National Research
Council, Canada., The letter A added to a Simple event
recognizes the longest duration event superimposed
upon a long duration event. The use of A enables a
marginal line to be placed against the entry for the
start and extended to include the superimposed events.
The presence of unlisted fluctuations or variations
which slightly modify the basic form are denoted by
the letter F added te the SGD numerical code for the
event so modified. Records observed simultaneously at
widely separated stations have led to the recognition
of unique variations of small intensity such as the




Rise Only event {which can sometimes be regarded as a
discontinuity in the daily level), the absorption only
event, the GRF of great duration, isolated events or
short duration or spikes, and a single cycle of a
sinusoid. Clarification of some of the profiles
follows. To identify Rise Only encode as 240, and to
identify the Post Rise enhanced level following the
rise encode as either 24P or 26P, Typical profiles
based upon the new IAU letter symbols and the modifi-
cations suggested are shown in idealized form in the
Figure on page identified by the SGD numerical code
and underlined letters. The various systems are
related as indicated hy the key to the figures.

In the Descriptive Texts published before 1975
details were given concerning equipment used at
Western Hemisphere observatories, Although these are
no longer inciuded in the text, information concerning
equipment and data reduction may be obtained from the
World Data Center A for Solar-Terrestrial Physics or
from the observatories.

Explanation of letter symbols:
Basically, microwave bursts can be classified into the
following types:

S = Simple: Mostly nonthermal 'microwave
impulsive burst' or 'decimetric burst'
(see p. ).

C = Complex: Combination of a few or many
simple bursts.

F = Fluctuation: Minor C sometimes super-

posed in the main burst.

Great Burst: Major C of special im-

portance.

PRE = Precursor: Preburst activity connected
to the main burst.

PBI = Post Burst Increase: Tail of the main
burst which may be regarded as enhance-
ment of S-component.

GRF = Gradual Rise and Fall: Temporal enhance-
ment of S-component or similar activation
in the flaring region. It may sometimes
start with relatively sharp rise Tike a
simple burst. If this sharp rise can be
ctearly recognized as simple burst, GRF
becomes PBI. MNote that both have similar
characteristics.

ABS = Absorption: Absorption due to surge-like
material mainly appears after the burst
and is sometimes called post-burst
decrease, This phenomenon may occur
frequently, but it can only be recognized
when the flux comes down to preburst
level. Temporal fall of flux which is
sometimes called negative burst may be
listed as ABS, but it may simply be the
temgoral fall of emission.

GB

Fan Beam

_ The following three symbols are simply morpho-
togical, which may be necessary due to limited obser-
vation time, or for the simplicity of tabulatiom:

R = Rise: This may also occur as the onset
of long-enduring enhancement of S-
component associated with other solar
events.

FAL = Fall

SER = Series of Bursts

On dm-m-Dm wavelength range, most of the events
may be C with F, GB, and PRE as more specific
descriptions. The following two symbols were prepared
for this range:

NS
RF

Noise Storm

Rise and Fall: Defined as wmore or less
irregular rise and fall of continuum with
duration of the order of minutes to an
hour.

S, FAL and SER may also be used.

W

These types are illustrated in these tables in
which samples from different sources are compared.

Polarization information is denoted by the let-
ters R (right-handed) or L (left-handed). The degree
of polarization in percent is shown in two digits,
When precise values are not available, the degree of
polarization is expressed in symbols W = weak, M =
moderate or § = strong. For example, 83R means 83%
right<hand polarization, and SL means strong left-hand
polarization.

Positional information is indicated by the let-
ters F (fan-beam) or P {pencil-beam)., Position angle
is shown in the first three digits, and radial
distance is shown by the following three digits, For
example, 135120F means -- position angle = 135°,
radial distance = 120% of solar radius observed by fan
beam.

A Selected Bibliography with Conments Reltated
to Evolution of Burst Profiles at 2700-2800 MHz has
been compiled by A.E. Covington. A copy can be made
available, on request, from the World Data Center A
for Selar-Terrestrial Physics.




SOLAR RADIO OBSERVATCRIES

(FIXED FREQUENCY OBSERVATIONS)

CODE STATION ALTERNATE GEQGRAPHIC FREQUENCIES

NAME NAME LAT  LONG REFORTED (MHZ)

ATHH Athens, Greecs 38N 24E 8800, 4995, 2635, 1415

BERN Berne, Switzerland Bumlshus a7 07E 92500, 50000, 35000, 19600, 11800, 8400,
5200, 3100

BORD Bordeaux, France A4N 03E 330

CRIM Simferopol, USSR Crimea 44N 34E 3100

GORK Borky, USSR Zimenki 56N 44E 9100, 2950, 950, 650, 200, 100

HIiRA Hiralso, Japan 38N 140E 500, 200, 100

HUAN Huancayo, Peru 125 754 9400

FZMI1 Hoscow 1ZMIRAN, USSR Krasnaja Pakhra 55N 376 204

KISy Kistovodsk, USSR 43N 42E 15000, 6100

KRAIC Keakow, Poland 50N 19E 810G, 430

LEAR Laarmonth, Australla . 228 114E 15400, 8800, 4995, 2695, 1415, 606, 410, 245

NOBE Nobeyama, Japan 36N 138E 80000, 35000, 17000

ONDR Gndretov, Czechos!|ovakia 49N 14E 808, 536, 260

OTTA Ortawa, Canada Algenquin 45N 78 2500

PALE Palehua, Hawall, USA 218 1589 15400, 6800, 4995, 2685, 1415, 610, 410, 245

PEKG Peking, People!s Republic of China Beljing 40N T16E 49395, 2840

PENT Panticton, Canada 494 1i9W 2695

POTS Potsdam, German Democratlc Republic  Tremsdort 52N 13€ 9500, 3000, 1470, 234, 113, 68, 30

SAQP Sac Paulo, Brazil I'tapatinga 235 464 7000

SGMR Sagamore Hll1, Massachusetts, USA 472N TIW 15400, 8800, 499%, 2695, 1415, 609, 410, 245

5YTO San Vito, itaiy 41N 18E 15400, 8800, 4995, 2695, 1415, 610, 410, 245

TORN Torun, Poland 53N §9E 127

TRST Trieste, italy 46N 14E 408, 327, 237

TYKW Toyokawa, Japan 24N 137€ 9400, 3750, 2000, 1000

UPIC Uplee, Czechostovakia 50N 16E 33, 29

YORO Voroshilov, Maritime Terrifory, USSR Ussurlsk 43N 132€ 2930

YUNN Yunnan, People's Republic of China 25N 103E 3653, 2902

Event Types According to the Ilnstruction Manua! for Monthly Report
(prepared by H, Tanaka for ICSU-5TP=]Al)
The key for Identifylng types of event by numerical SGD code and tetter symbol,

8GD  Neow Morphological LRANO
Code Letter Class1fication Code Remarks
Symbol
1 5 Simple 1 1
2 5/F Simple 1 t 5 +F
3 b1 Simple 2 1
4 S/F Simple 2F 1 S +F
5 3 Simple 1
6 S MEnor 0 Defined as simpta risa and fall of minor burst with duration 1
or Z minutes,
7 c Minor+ D Daflined as minor burst wlth second part.
8 5 Spike 1 Self~evident by duration,
20 GRF Simpla 3 1
21 GRF Staple 3A 1 "AM mesns underlylng, Clearly superpesed burst is to be
\isted separately, but separation 1s sometimes dl1fficult and
arbitrary. In such cases iist as C,
22 GRF Simple 3F fluctuations of short perlods should be |listed separately.
23 GRF Simple 3AF i
24 R Rise 8
25 R Rlise A 8
26 FAL Fall
27 RF
28 PRE Precursor
29 PB Post Burst Increass 2
30 PE1 Post Burst Increase A 2
N ABS Fost Burst Decrease
32 ABS Absorption
40 F Fluctuations 4
41 F Group of Bursts 4 A group of minor bursts close fo each other,
42 SER Series of Bursts 4 A serles of bursts occur Intermittently from base level with
considerable time Intervals beiween bursts.
45 NS OnseT of Nolse Storm 7 To be listed with starting time, and duration with symbol D,
44 NS Nolse Storm In Progress 7 Starting thme with symbel E, and duration with symbol D,
45 c Comp | ax 3
46 c Comp lex F 3
47 GB Groat Burst 3
48 G Ma]or 5 Defined as complex variation of Intenslty with large amplltude.
49 ] Major+ & MaJor increase of flux with duration greater than 10 min.
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Covington Additions to Tanaka's Proposed TAU Key

SGD New Morphological
Code Letter Classification Remarks
Symbol

1! S Simpie 1A Single simple burst any duration and intensity. Event

3A S Simple 2A separable from other superimposed bursts.

21A GRF Simple 3A GRF

2A S/F Simpie 1AF Single simple burst any duration and intensity. Event

LY. S/F Simple 2AF separable from other superimposed bursts., Untisted minor
departures and fluctuations.

240 R Rise only Discontinuity in daily level without observed restoration,
any cause, .

240F R Rise only F With unlisted fluctuations.

24P R Post Rise Post Rise enhanced level.

264PF R Post Rise F - Post Rise enhanced ievel with unlisted fluctuations.

26A FAL Fall A Fall with listed superimposed event.

760 FAL Fall Only Fall only as discontinuity in daily level.

267 FAL Fall F Fall with unlisted minor fluctuations.

27F RF Rise and Fall F Rise and Fall with unlisted minor variations and
fluctuations.

27AF RF Rise and Fall AF Rise and Fall with listed superimposed events and unlisted
minor variations and fiuctuations.

31A ABS P.B. Decrease A Post Burst Decrease with listed superimposed event.

32A ABS Absorption A Absorption with Tisted superimposed emissive event.

46F C Compiex F Complex event with fluctuations,

The U.S. Air Weather Service RSTN observatories (Sagamore Hi11, Learmonth, Palehua, and San Vite) report
event types using only the following nine morphological classifications:

RSTN Burst Type SGD Translation
01 HNoise storm or fluctuations .43 NS if start time exact or uncertain;
‘ 44 NS 1if start time is "in progress”.
02 Rise and Fall (non~-impulsive) 20 BRF (imposiibie to distinguish between the four types of Simple 3
bursts).

03 Simple impulsive (<50 sfu) 8 S if duration < 2 min;
4 S/F otherwise.
04 Impulsive (>50 sfu but <500 sfu) 8 S if duration £ 2 min;
48 C if more than one peak flux reported;
4 S/F otherwise.
05 @Great burst (>500 sfu) 48 € if duration < 10 min + more than one peak reported;
43 - GB if duration > 10 min + more than one peak reported;
47 GB otherwise.
06 Castelli U 49 GB
13 Complex (<50 sfu) 45 C .
14 Complex (>50 but <500 sfu) 46 c
15 Complex great {500 sfu) 43 C

Bursts are reported on any given frequency only when they exceed 15 sfu. RSTN station reports include quality
(QL), Status {ST) and Type {TYP} in the remarks column. fuality ranges from 1 to & where 1 is poer and 6 is
excellent.

Status: 1 = Real time Type : 1 = Noise storm
2 = Final 2 = Rise in base level
3 = Correction 3 = Minor
4 = Deletion 4 = Group
b = Major
6 = Major plus
7 = Castelli U-type burst
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Symbol Classification Classification Clossification
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ENERGETIC SOLAR PARTICLES AND PLASMA _ -

(A.12e, A.13¢)

A serjes of data plots are presented using data
obtained on the NASA spacecraff IMP 8 and through
September 1978 on IMP 7, The purpose of the plots is
to convey on as near continuous a basis as possible
the state of the interplanetary particle environment.
The plots consist of hourly averaged solar wind plasma
parameters and representative fluxes of energetic
electrons, protons, and alpha particles.

Plasma plots are generated at MIT. Energetic
particle flux plots are generated at the National
Space Science Data Center (Code 601, Goddard Space
Flight Center, Greenbelt, MD 20772 USA) from machine
sensiblf hourly averaged fluxes given in (cm? sr s
MeV/n)~! provided by several experimental groups.
Updated composite magnetic tapes are available at
NSSDC, as are 35-mm microfilm flux plots with.standard
International Magnetosphere Study scalings.

IMP 7 (Explorer 47, IMP H) was launched into a
near-circular geocentric, ~i2 day, orbit at 30-40 Rg
on September 23, 1972, IMP 8 {Explorer 50, IMP J) was
launched on October 26, 1973, into a similar orbit.
The two spacecraft were instrumented to measure the
plasmas, fields, and energetic particle fluxes found
in the interplanetary medium and in the distant magne-
tosheath and magnetotail. The relative orbital phase
of the two spacecraft evolved such that the percent of
each 12-day period during which at least one space-
craft was in the interplanetary medium was 100% until
mid-1975, decreased to a minimum of about 65% near
January 1976, and returned to 100% in late 1976.

IMP 7 was deactivated in October 1978.

Due to the relatively large number of flux plots,
multiple traces are graphed on individual frames.
Accordingly, the statistical error bar associated with
each data point is omitted in order to maximize
cleanliness of plot. To compensate for this, only
data points with statistical uncertainties of about
20% or less are plotted. As this corresponds to 25
counts (1//25 = 20%), averages of hourly fluxes are
taken over a sufficient number of hours to assure that
the longer term averaged flux corresponds fo at Teast
25 incident particles. 1In this process it is assumed
that during each hour for which a flux is given, the
instrument was counting for a full 60 minutes. This
assumption is rarely significantly in error, and,
after the first two months of data submission, only
data For hours during which at Teast 30 minutes of
counting occurred were provided to NSSDC. Such
>1-hour - averaged fluxes are plotted as a series of
apparent hourly fluxes of the common value. The
reader is cautioned against interpreting such a series
of apparently constant flux values as representing a
physically real time independence in the flux Tevel.

In order to greserve particle event onset-time
information low flux averages are terminated whenever
the flux for a single hour exceeds that associated
with 50 counts.

Data gaps in the data are distinguished by the
lack of connecting lines between data points.

The purpose of the IMP data plots is to convey on
as near continuous a basis as possible the state of
the interplanetary particle environment., As such, IMP
7 and IMP B data have been interspersed for the
Caltech and JHU/APL modes. Such an interspersal is
not feasible for the U. of Maryland mode due to a
disparity in enmergy windows, and is not required for
the U. of Chicago and GSFC modes due to the negligible
magretotail modulation of the nigh rigidity particles
involved in these modes.

Plasma plots contain data only for hours during
which the appropriate spacecraft was beyond the
Earth's bow shock. These interplanetary iden-
tifications are made by a visual inspection of preli-
minary data plots at MIT. On the two lowest energy
proton plots, fluxes obtained in the magnetotail
during hours when no interplanetary values are
available are distinguishable. For only the 0.16 -
0.22 MeV protons is there a significant probability
that the fluxes so plotted will be significantly dif-
ferent than the interplanetary fluxes. Predicted
times of model bow shock crossings are used for these
energetic proton plots.

Plasma Data -- Hourly averaged plasma parameters
(butk speed, proton number density, most probable
thermal speed), determined from the MIT plasma experi-
ments on IMP B, are provided by the Space Plasma
Group, Massachusetts Institute of Technology, Center
for Space Research, The instrument is a spli{-
collector, modulated-grid Faraday cup designed to
measyre the positive ion component of the solar wind.
Particle fluxes in eight contiguous energy channels
chosen automatically to contain the peak of the solar
wind are measured every 30 seconds {IMP 8). Full azi-
muthal coverage is obtained by rotation of the space-
craft. The hourly averages are based on plasma
parameters computed by fitting the observations to a
convected, isctropic Maxwellian proton velocity
distribution function. The error bars on each plotted
data point indicate the standard deviation of the data
contributing to the hourly average. WNote that the
thermal speed plot has scales for thermal speed (left
side) and temperature {(right side). The two are
related by Vthermal = JZkT?mp since the most probable
speed is calculated.

Energetic Particle Data -- The sources and some
characteristics of the energetic particle data are
summarized in Table 1. The geometric factors are in
some cases average values over the indicated energy
ranges. Neglect of energy dependence in geometric
factors leads to an error whose magnitude depends on
sensor geometry and ambient particle spectrum. Thus
for the highest energy proton mode which uses a
noncurved, relatively thick sensor, a flux 5% too
high is found for an £-4 spectrum. Typically, smalier
errors are made for other modes.

TABLE 1
GEOMETRIC MULTI-
SPECIES ENERGY FACTOR  PARAMETER SOURCE
{Mev/n)  (cm€ ster) ANALYSIS?
Electrons 1-5 0.07 to 1.6 yes Caltech.
(see text)
Protons 0.16-0.22 0,03 no U. of Md.
Protons 0.97-1.85 1.51 no JHU/APL
Protons 4.0-12.5 0.07 or 0.23 yes Caltech.
(see text)
Protons 13.7-25.2 0.32 yes JHU/APL
Protons 19.8-40.1 3.13 yes GSFC
Protons 40,1-81.8 2.68 yes GSFC
Alphas 11.20 2.05 yes U. Chicago
Alphas 20-25 2.05 yes U. Chicago
Alphas 2590 2.05 yes U. Chicago




The “"Multi-Parameter Analysis?" column indicates
whether multi-parameter analysis (typically dE/dx vs.
E} is used in flux determination. Such analysis per-
mits unambiguous identification of particle species
[see, for example, discussion in Garcia-Munoz et al.,
Astrophys. J., 184, 967, 1973] but is generally not
feasible for particles which have insufficient energy
to penetrate one sensor and reach a second sensor. As
discussed below, however, an attempt has been made to
remove the nonproton component from the 0,97 - 1.85
MeV proton fluxes.

Fluxes in units of (cm? sr s)=1 have been
obtained by folding together count rates, geometric
factors, and, where appropriate, pulse height analysis
data. These fluxes are then divided by the width of
the energy window to yield the differential fluxes
plotted. The ratio of these average differential
fluxes to the "true" differential flux at the mid- |
point of the energy range Ey to Ep, is indicated in
Table 2 for E-N spectra and for R = Ep/E;.
Algernatively, one can ask at what energy within the
Ey to Ep interval is the true differential fiux equal
to the average differeﬂtial flux, The ratio of this
energy [(n-1) (E2-Eq)/ (Fq ~n,521—n)] to the midpoint
energy [1/2(Ep + Ez}} is given 1n Table 3. It is
clear from these tables that great care must be used
when obtaining spectral parameters from fluxes
resulting from wide energy windows at times of steep
spectra,

TRBLE 2
RATIO OF AVERAGE TO TRUE DIFFERENTIAL
FLUX AT MIDPOINT OF ENERGY INTERVAL

n R 1.3 1.6 2 3

0.5 1.0021 1.0068 1.0146 1.0353

2 1.0173 1,0563 1.1250 1,3333

5 1.0893 1.3110 1.7798 3.9506
TABLE 3

RATIO OF ENERGY AT WHICH TRUE FLUX =
AVERAGE FLUX TO MIDPOINT ENERGY

n R 1.3 1.6 2 3

0.5 .9957 .9865 .9714 .9330
2 .3914 L9730 .9428 .8660
5 . 9830 L9473 .8912 .7598

The 1-5 Me¥ electron data and 4.0-12.5 MeV proton
data are obtained from telescopes consisting of eleven
fu'lly depleted silicon detectors surrounded by a
plastic scintillator anticoincidence cup, These data
are provided by E.C. Stone, R.E. Vogt, R.A. Mewaldt,
and co-woerkers at the California Institute of
Technology. During most times, the electron fluxes
result from a "wide geometry" mode (effective
geometric factor = 1,5 cm sr for IMP 8), although for
times of large solar particle fluxes, a "narrow
geometr¥" mode is used (effective geometric factor =
0.23 cm® sr for IMP 8). Electron fluxes have been
corrected for secondary electrons produced by the
interaction of gamma rays in the detector stack.

(This background flux is separately monitored by the
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instrument.) Periods during which magnetospheric
electrons seriously contaminate the observed 1-5 MeV
electron fluxes have been jdentified and eliminated by
analysis of 0.2-1.0 MeV electron fluxes. Plotted pro-
ton fluxes result from a mode having geometric factors
of 0.23 cm? sr on IMP 8, Illustrations and further
descriptions of the instruments can be found in
Hurford et al. [Ap. J., 192, 541, 19741, and in
Mewaldt et al, [Ap. J., 205, 931, 1976].

The 0.16-0.22 MeV proton fluxes are provided from
a University of Maryland experiment flown on IMP 8.
They are obtained from an electrostatic analyzer in
which incident particles are deflected by an applied
electric field by an amount dependent on their energy/
charge ratio. The deflected particles are then
counted by a series of surface-barrier detectors posi-

~tioned to measure particles having experienced various

amounts of defiection, The flux as plotted resulis
from the counting rate of one of these sensors and
consists of:

{1) 0.16-0.22 Me¥ ambient protons,

(2) ambient Helium and heavier ions which
generally do not exceed 10% of the proton
component ,

(3) a background flux level of 90 particles per
cmé  sr s MeV caused by interactions of
galactic cosmic rays in the spacecraft, and

(4) during times of intense fluxes of high

energy particles, a complicated time-
variable background,

This last component may be particularly important
in the onset phase of solar flare particle events.
For further details on the instrument, see Tums et al.
[IEEE Trans. Nuc. Sci., NS-21, 1, 21D, 1974].

The University of Maryland data are provided by
G. Gloeckler, C.Y. Fan {University of Arizona}, D.
Hovestadt (Max-Planck Institute), F. Ipavich and
co-workers.

The 0.97-1.85 MaV and 13.7-25.2 MeV proton fluxes
are provided from an experiment of the Johns Hopkins
University/Applied Physics Laboratory. They are
obtained from a telescope consisting of three colinear
sensors (two surface-barrier totally depleted detec-
tors followed by a 1ithium-drifted detector)
surrounded by a plastic scintillator anticoincidence
cup. The 0.897-1.85 MeV proton fluxes correspond to
particles stopping in the first sensor; hence standard
dE/dx - E analysis is not possible. However, ratios
of proton to alpha particle fluxes and alpha particle
to medium nuclei fluxes measured at slightly higher
energies have been used to estimate the magnitude of,
and to eliminate, the nonproton component of this
0.97-1.85 MeV proton mode. In the 13.7-25.2 MeV chan-
nels, background effects are significant for ambient
fluxes below 1073 (cmZ sr s MeV)~l. As such, only
fluxes above this amplitude are plotted. These data
are provided by S.M, Krimigis and T.P. Armstrong
{University of Kansas), Further details on the
instrument and on data analysis techniques may be
found in Sarris et al. ["Observations of Magneto-
spheric Bursts of High Energy Protons and Electrons at

w35 Rp with IMP 7", J. Geophys. Res., 81, 2341, 1976].

The 19.8-40.1 MeV and 40.1-81.8 MeV proton fluxes
are obtained from a telescope consisting of two Csl
{Na} scintillators viewed by phototubes and surrounded
by an active anticoincidence detector. These fluxes
are obtained on IMP 8 and are provided by F.B.
McDonald and T.T. von Rosenvinge of NASA, Goddard




Space Flight Center. The dE/dx element is 1 mm x 5 cm
diameter whereas the £ element is 2.01 cm x 5 cm
diameter. The finite thickness of the £ element
yields a geometric factor which decreases nearly
Tinearly with increasing energy, being 3.25 em? sr at
19.8 MeV and 2.35 cm? sr at 81.8 MeV. In computing
fluxes, the average geometric factors in each of the
two energy intervals is used. No correction is made
for the resultant error which ranges from zero for a
flat spectrum to 5% {computed flux too high) for an
E=% spectrum. Corrections for slow gain shifts in
the scintillator/phototube output are made.

The three alpha particle fluxes are provided by
J.A, Simpson and G.M. Mason of the University of
Chicago. They are obtained from a telescope con-
sisting of three lithium-drifted silicon detectors, a
CsI {T ) scintiliator viewed by four photodiodes and a
sapphire scintillator/Cerenkov radiator, all
surrounded by a plastic anticoincidence scintillator..
The three fluxes correspond to alpha particles
stopping in the second, third, and fourth sensors of
the telescope. Background contamination of these
fiuxes is less than 10%, Care should be taken when
proton and electron_fluxes above 0.5 MeV are
>3x103 particles/cm? sr s, since these high rates may
interfere with the proper operation of the instrugent
1o§1c and analysis. The quoted fluxes include He® and
He*, During guiet periods, He® may contribute up to
10% of the total 25-90 MeV/n flux, and considerably
less for the two lower energy fluxes. The instrument
is Further described in Garcia-Munoz et al.
[Astrophys. J. Lett., 201, 145, 1975].

SOLAR X-RAY RADIATION (A.11, C.5)

The Space Envirvonment Monitor {SEM) aboard the
Synchronous Meteoroalogical Satellites (SMS) and the
Geostationary Operational Environmental Satellites
{GOES) dinclude 0.5-4A and 1-8A X-ray ion chambers.
SMS-1 was launched in May 1974; SMS-2 in February
1975; GOES-1 in October 1975; GOES-2 in June 1877;
GOES-3 in June 1978; GOES-4 in September 1980; GOES-5
in May 1981; and GDES-6 in April 1983. The X-ray data
from GOES-2 was the main source of data for SGD. In
the fall of 1981, the GOES-2 measurements suffered
occasionally from inadeguate adjustment of the
pointing angle of the X-ray telescope, which causes
the 1-8A measurements to underestimate the 1-8A solar
flux. In the spring of 1983, the main source of data
for 560 was GOES-4. Currently, GOES-6 is ocur primary
source of X-ray data.

The GOES satellites presently operating are
located over the Western Hemisphere and provide nearly
continuous solar X-ray data. The SEM's data from two
satellites are recorded, processed, and disseminated
in real time by the NOAA Space Environnent Laboratory
in Boulder, Colorado. Further details of these X-ray
data are given in "Solar X-Ray Measurements from
SMS-1, SMS-2, and GOES-1: Information for Data Users,"”
by Donnelly, R.F., R.N. Grubb, and F.C. Cowley, NOAA
Technical Memorandum ERL SEL-48, NOAA Space Environ-
ment Lab., Boulder, Colorado, June 1977. Six-day
graphs for the period July 1, 1974 through July 31,
1978, and two-hour graphs of X-class solar fiares for
the period July 1, 1974 through December 31, 1980, are
given in "SMS-GOES Selar Soft X-Ray Measurements Part
I, SMS-1, SMS-2, and GOES-1 Measurements from July 1,
1974, through December 31, 1976", by R.F. Donnelly and
"Part II. 3MS-2, GOES-1, GOES-Z and GOES-3
HMeasurements from Japuary 1, 1977, through December
31, 1980", by R.F. Donnelly and $.0. Bouwer, NOAA
Technical Memoranda ERL SEL-56 and ~57, respectively,
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?03? Space Environment Lab., Boulder, Colorade, May
981,

No flux values below 1077 wm~2 for the 1-8A
detector or 10-% ¥m~%4 for the 0.5-4A detector are
reported, The data are presented graphically, 6 days
to a page. The values are plotted every 3 seconds.
The_ordinate values are the gxpnnsnt‘of ten for the
Wm~2: i.e., -8 signifies 107° Wm~=, These are plotted
on a logarithmic scale, These GOES X-ray daily plots
are produced from the WOC-A for Solar-Terrestrial
Physics archive magnetic tapes which are received from
NOAA SEL. These daily graphs are followed by the pre-
Timinary listing of the X-ray events derived from data
taken from the NOAA SEL weekly report "Preliminary
Report and Forecast of Solar Geophysical Data". As in
the solar flare table, the importance of a flare at X-
ray wavelengths is the peak flux measured at Earth in
the 1 to 8 Angstrom range in units of Watts/square
meter. The letters A, B, C, M ?nd X stand for powers
of 10: A denotes the _power 10~/ B denpies the power
10-6, ¢ the power 10-5, M the power 10~%, and X any
power greater than lﬂ‘a. Digits from 1.0 to 9.9
following the A, B, €, M and X act as multipliers.

For example, C3.2 stands for an X-ray burst with a
maximum flux of 3.2 x 10E-5 Watts/sq meter.

A table of preliminary daily average X-ray
background fluxes follows. These data are derived
from the NOAA SEL weekly report "Preliminary Report
and Forecast of Solar-Geophysical Data."

MASS EJECTIONS FROM THE SUN (A.6)

In response to the request of the Working Group
of Commission 10 on Solar Activity of the
International Astronomical Union (IAY}, World Data
Center A (WDC-A) publishes in the monthly
Solar-Geophysical Data Comprehensive Report, a table
of solar transients listing monthly reports of Mass
Ejections. This summary table is compiled from data
reports sent to us within four months after the obser-
vation month, The table includes H-alpha, EUV, X-ray,
white Tight, coronal line and radio observations with
comments as to the type of associated activity {i.e.,
surge, spray, eruptive prominence, expanding loop,
whit? light, ceoronal transients, moving Type IV,
etc.).

The following is the suggested classification
mainly of the optical events:

Surge: 5 - {Flare-surge if there is a known
fiare association) _
Spray: SP - {Flare-spray if there is a known

flare association)
Eruptive Prominence: A - Eruptive (Active region
prominence}
Q ~ Eruptive {Quiescent
prominence)
Coronal Transient - Enhancement: £
Depletion: D
Cloud Bubble: CB
Expanding Loop: EL
Ray or Streamer: R
Radio Burst: Movéng Type IV
m

In the table the RA in degrees is the position
angle of the radius vector of the measurement. RA is
measured on the solar disk from the North pole, moving
Fast around the solar disk to the South pole and then
West back up to the North pole (0 to 360°}, e.g., RA =
306 refers to the NW guadrant; RA = 066 refers to the
NE quadrant.




The term DP (disparition brusque) is not included
because although it is a most descriptive term, it is
perhaps limited to the disk manifestation of the erup-
tive quiescent prominence. In the literature one of
the confusing issues is whether a prominence activa-
tion is related to the quiescent or active region
preminence, a distinction that should be made in this
regard. Another term omitted is the high-speed (or
fast) ejection. Examples of its use in the literature
are not common, and most of those would correspend to
sprays or the A-Eruptive prominence.

For further definitions of the terms proposed,
see Bruzek and Durant (Eds.) Illustrated Blossary for
Solar and Solar-Terrestrial Physics.

Stations currently reporting include:
Abastumani, Kharkov and Voroshilov and Wroclaw, as
vwell as the solar radio spectral stations Bleien,
Culigoora, Learmonth, Palehua, Sagamore Hill and
Weissenau. ) :

ACTIVE PROMINENCES AND FILAMENTS (A.61)

This table Tists the type of event, the date, the
observed start and end time (UT), the position
(1atitude and central meridian distance), the
Importance, the observation type, the four letter sta-
tion code, and any Remarks relevant to the event. The
listing is not complete because many relatively small
events are simply not reported. For a detailed
discussion, please refer to the Annals of the IGY, Vol
¥V, Part IV, Solar Activity, pp 273-280. A brief sum-
mary follows:

SURGES:  ASR = Active surge region;
8SD = Bright surge on disk;
BSL = Bright surge at limb (spray):
DSD = Dark surge on disk;
SPY = Spray.
Single Surge
Importance (Apparent Length)
1 .05 - J10 R
2 .10 - ,20 R
3 .20 - A0 R
3+ greater than .40 R
PROMINENCES: APR = Active prominence region;
EPt. = Eruptive prominence at limb.
General activity of
Importance prominence region

1 Clear indication of activity;
2 High activity;
3 . Very high activity.

Direction of Outflow: For objects on the disk the
approximate direction should be given in the table
as N, NE, E, SE, S, SW, W, or NW. A% the limb an
outgoing motion should be indicated in the table as
r (radial) when the deviations are less than 5
degrees from this direction, otherwise rn (north) or
rs (south).

Remarks: For all phenomena --

A = Phenomenon not associated with flare,

B = Phenomenon associated with subflares or 1F,
IN, or 1B flare.

€ = Phenomenon associated with 2F, 2N, or 2B
flare.

D = Phenomenon associated with 3F flares or
Targer.

E = Qutgoing sightline velocities greater than 50
km/s.
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Tangential velocities greater than 50 km/s.
Associated with large sunspots.

F
G
H = Associated with yellow coronal emission.

For APR only --

Loop prominences of small activity.

Loop prominences of medium activity.

Loop prominences of high acbivity.

Down-flowing streamers {coronal rain) without
clear focus of material.

Down-flowing streamers with focus of
material. Indicate position of focus in
the position cotumn.

Sprays at the Timb of small magnitude.

Sprays at the 1imb of medium magnitude.

Sprays at the limb of high magnitude, (Note
that in some cases an R is the radius of
the Sun.)
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Photographic material available --

W = Good individual photographs of the phenome-
non. Indicate instruments used as Wl =
Lyot filter or Wlc = Lyot filter and coro-
nagraph or Ws = spectrohelicgraph.

X = Good cinematograms of the phenomenon.
Indicate instruments used as in H.

FILAMENTS: ADF = Active dark filament;
AFS = Active filament system;
SDF = Sudden disappearance of filameng

(Disparitions Brusques).

For disk phenomena --

Greatest extension Disintegration
of filament by rapid outflow

Importance before activation of matter

1 10 - 20 degrees Not observed;

1+ 10 - 20 degrees Observed;

2 20 ~ 40 degrees Not observed;

2+ 20 - 40 degrees Observed;

3 greater than 40 degrees Mot observed;

3+ greater than 40 degrees Observed.

For limb phencmena --

For such phenomena the importance should be judged
according to the observer's experience, using. the same
symbols as above. 1In case the phenomenon is not a
clear activation of an already existing object, the
importance figure should be put in brackets.

Remarks: 1 = Photographic recordings of the phenome-
non are available,

2 = A flare was observed in the neighborhoed
before disintegration started.

3 = A flare was observed shortly after the
filament {prominence) had disappeared
and with about the same position as
the filament.

4 = Surges penetrated the object before
disintegration started.

5 = Another filament (prominence) appraached

the gbject before disintegration
started.

For filaments that disappear overnight, Culgoora
classifies these as ADF importance 3. To highlight
this, they mark them with an asterisk (i.e., ADF*) and
accompany the report by the remark "*Overnight".

Stations currently reporting Prominences and
Filaments include: Abastumani, Athens, Bucharest,
Culgeora, Holloman, Kharkov, Learmonth, Palehua,
Ramey, San Vito, and Voroshilov.




SOLAR IRRADIANCE (A.16a,b)

The first Active Cavity Radiometer Irradiance
Monitor (ACRIM 1} experiment was launched on the NASA
Solar Maximum Mission (SMM) spacecraft in February
1980 to make regular observations of the total solar
irradiance. The principal goals of the experiment
were to begin a climatolegical data base on solar
irradiance variability to be extended by follow-on
experiments over at least one solar magnetic cycle
(about 22 years) with at least + 0.1% long term pre-
¢ision, and to provide a shorter term data base
(minutes-to-months} with maximum precision and
accuracy for studying aspects of solar variability
significant to solar physics investigations.

The ACRIM I instrument employs three Active

Cavity Radiometer (ACR) type IV sensors, each capable

of defining the radiation scale at the solar total
irradiance level with state-of-the-art precision and
accuracy. The sensors view the Sun in a five degree
field of view and Have a tolerance for off-sun
pointing of *+0.75 degree. Wavelength sensitivity is
uniform from the far ultraviolet through the far
infrared with an effective cavity absorptance of
0.9995.

The time series of ACRIM I daily mean results is
shown as Figure 1. During normal satellite operation
with precise solar pointing up to 20,000 samples of
primary sensor data per day were acquired from each of
the three ACRIM I detectors. During the "spin mode"
of satellite cperation, between failure of the 3-axis
stabilization in November 1980 and its repair by the
NASA space shuttle in April 1984, an average of only
100 samples per day were acgquired. Reduced sampling
and less reproducible observation opportunities are
responsible for the increased scatter between adjacent
daily means during this interval in Figure 1, The
data sampling returned to 20,000 per day in April 1984
following repair of the SMM satellite by the shuttle.
The data quality and quantity at the beginning and end
of the database is sufficient that the measurement
errors are gssentially negligible. The scatter seen
in these points is due almost entirely to intrinsic
solar variations.

The SMM/ACRIM I "spin mode" have a different
sampiing pattern as well as frequency. In the spin
mode shutters over active sensors were opened at orbit
sunrise and ¢losed at sunset. The satellite, not
designed for spin-stabilization, rotated and precessed
stowly about the solar line of sight, occasionally
allowing the Sun to pass through ACRIM I's field of
view., Sufficient time for acgquisition of data
occurred when the Sun crossed near ACRIM I's optical
axis. Differences in duration of solar exposure and
sensor thermal response to off-axis irradiance pro-
duced & systematic offset in the solar irradiance
results derived from the spin mode, relative to the
solar pointed mode, of the +0.12 (40.02)%. This off-

set has been removed from the resuits shown in Figure
1.

Independent shutters on each sensor facilitate
their operation with different frequencies in all
possible combinations for either automatic (shutter
opens or closes zvery 65.536 seconds) or manual modes.
The three sensors are used in various combinations to
provide periodic cross references on the optical
degradation of the continuously monitoring sensor
{channe) A). During most of the mission, channei B
has been compared with channel A once per month to

calibrate channel A's degradation. Channel € is used
less frequently to calibrate the A/B comparisons.
Over the 1980-86 period a total of about 300 parts per
million degradation of channel A was detected using
this procedure. The tabulated results have been
corrected for degradation with an uncertainty of less
than 30 ppm over this period. The results for inter-
comparison experiments is included as Figure 2. 1In-
flight comparisons with other sensors on rocket and
space shuttle payloads have been carried out and are
planned for the future that assists in sustaining the
leng-term precision of the database.

The irradiance measured by ACRIM I is corrected
for the following effects listed in order of signifi-
cance: a) Normalization to one AU distance; b)
Correction for the slow decrease in channel A's sen-
sitivity; c) Temperature dependent corrections for

- radiation lost through the arperture and For the
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cavity heaters' temperature coefficients of resistance
(1); d) Correction for relativistic effects due to
Sun-satellite relative velocity; e) Correction for the
cosine of the angle between ACRIM I's line-of-sight
and the Sun's center. These corrections are small.
Only the first two exceed 0.01%. The standard error
of the relative measurements is frequently as small as
0.001% for orbit averages.

Data are received from R.C, Willson, Principal
Investigator for SMM/ACRIM I Experiment, Jet
Propulsion Laboratory, California Institute of
Technology, M/S 171-400, 4800 Oak Grove Drive,
Pasadena, CA 91103, USA.

More detailed descriptions of the active Cavity
Radiometer instrumentation, measurements, and the
Tong-term solar irradiance monitoring program con-
ducted by the Jet Propulsion Laboratory for the
National Aeronautics and Space Administration are
given in the following references:

Willson, R.C., S. Gulkis, M, Janssen, H.S.
Hudson, and &.A. Chapman, Science 211, 700
(1981).

Willson, R.C., Solar total irradiance obser-
vations by active cavity radiometers, Solar
Physics, V. 74, p. 218, (1981).

Willson, R.C., Hudson, H,S., Astroph. J. Lett,,
v. 24, p, 185, (1981).

Hudson, H.S5., Silva, S., Woodard M., Willson,
R.C., Effects of sunspots on solar irradiance,
Solar Physics, v. 76, p. 211, (1982).

Willson, R.C., Solar irradiance variations and
solar activity, J. Geophys. Res., v. 86, p.
4319 (1982).

Woodard, M., Hudson, H., Frequencies, ampli-
tudes and line widths of solar oscillations
from tetal irradiance observations, Nature, v.
305, p. 589, (1983).

Willson, R.C., Measurements of Solar Total
Irradiance and Its Variability, Space Science
Reviews, v. 38, pp. 203-242, (1984).

Willson, R,C,, Hudson, H.S., Frohlich, C.,
Brusa, R.W.; Long Term Downward Trend in Total
Solar Irradiance, Science, v. 234, pp. 1114,
(1986).
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Time series of the SMM ACRIM I daily mean results for the 1980-1985 period. Standard errors of
the daily means increased from 10°% to 5x10°9 % during 1981-83 due to a much lower rate of data
acquisition daring this period of "wobbly" spin stabilization of the SHH spacecraft. Tha linear
least mean square fit shown has a slope of -D.019 %/year. Independent total solar irradiance
observations by sounding rocket and balloon experiments show generally good agreement with the
ACRIM I resulis (with a linsar least mean square fit slope of -0.014 %/year).
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BATIOS OF SENSORS A, B, AND C RELATIVE TO INITIAL VALUES

Results of ACRIM I self-calibration by periodic comparisons of solar irradiance data acquired by
its three independent ACR sensors. Ratics are shown relative te imitial comparisoms conducted
shortly after launch. Sensor A has operated almost continuously throughout the interval.
Sensor B is compared with A about ence per month. Sensor C is used less frequently to minimize
its exposure to solar UV. Sensor A exhibits degradatien of about 300 ppm over the b year
period, while sensors B and C show no significant degradation. The results shown in Figure 1
have been corrected for sensor A's degradation.
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The Earth Radiation Budget (ERB) NIMBUS 7 Cavity
Pyrheliometer data from Channel 10C are also available
For the period November 1978 to the present. These
daily mean data in Watts/m2 are made available by dJohn
Hickey, The Eppley Laboratory, Inc., 12 Sheffield
Ave., P.0. Box 419, Newport, RI 02840 USA. i

The Nimbus-7 ERB Channgl 10c is a Hickey-Freidan
(4F) electrically self-calibrating total selar irra-
diance cavity radiometer. Further details concerning
Channel 10c¢ and the Nimbus-7 ERB experiment and
resultant data sets are given by Hickey et ai.,
Science, 208 {1980); Hickey and Alton, 5th Conference
on Atmospheric Radiations, AMS (1983); Jacbowitz et
al., J. Geophys. Res., 89 (1984); and Kyle et al.,
Bull. Amer, Meteor. Soc. (1985). The Nimbus-7 is a
polar orbiting satellite with the ERB solar sensors:
facing forward along the velocity vector. The
sanpling freguency is one measurement period of about
three minutes out of every 104 minute orbit. This
takes place as the satellite traverses the terminator
near the southern extent of its orbit. The sensor
acquires signals every second. The central 48 seconds
are averaged to obtain a mean orbital measurement. In
addition, the sensor establishes a radiometric
reference by viewing deep space both before and after
the solar measurement time. During the periodic
electrical calibration sequences, the cavity also
views deep space to assure that the radiometric
transfer correction terms can be properly applied.
There is also a six step voltage calibration of the
electronics which is independent of the sensor itself.
Neither the electrical calibration of the sensor nor
the voltage calibration of the electronics have shown
deviations beyond the resolution Timits of the respec-
tive measurement parameters. Because of the Timita-
tien of the overall data system, resolution is limited
by the analog to digital conversion of one part in
2047 referred to full scale. The noise level of the
sensor is well below the_ threshold so that the 3.5
count {roughly 0.384 W/m2) constitutes the maximum
error for a single independent reading... The Nimbus
operating schedule generally restricts ERE to three
days of measurement out of every four. At turn-on, a
thermal transient situation prevails which raises the
uncertainty (by tenths of a percent) above that for
the remainder of the three day period.

The Nimbus-7 available power goes through an
annual cycle with maximum power in the winter and

minimum power in the summer. By 1984 two of the ori-
ginal Nimbus-7 experiments were terminated. This
allowed the ERB experiment to nperate continuously
during the winter months, but on 17 Bpril it went back

to the three days en/one day off cycle for the next
six months.

The Nimbus-7 ERB began taking useful data on 16
November 1978 and seven years of data have been
received to date. At present, six years of data are
processed and in the public archive, while the saventh
year is still being processed. The ERB data year is
defined to start on 1 November and end on 31 October.
[Editor's Note: The above text was excerpted from
Report UAG-96 paper "Total Solar Irradiance Varijations

.in February and April 1984" by Kyle, Hickey and Major,

{issued July 1987}.]

MISCELLANEOUS DATA

Information available either annually or on a
nonroytine publication basis wili be given, The
descriptive material necessary to understand the data
will be included in the issue presenting the data.
Data received too Tate for publication in the normal
section may also appear here,

Special data sets include:

o Mt. Washington Forbush Decreases 1955 - Apr 1984
(SGD 485A 91);

0 GOES Solar Proton Events 1976 - May 1986 {SGD
5028 26);

o RSTN solar radio burst events Aug 1979 - Oct
1980 {SGD 461B103);

0 aa i?dices corrected data 1968 - 1977 (SGD 411B
78);

o aa indices graph 1868 - 1979 (SGD 426A137);

o AE{11) Mar-Apr 1986 (SGD 5038 41)

May-dun 1986 (56D 5098 97);

o Descriptive Text and inventory of data:

--IAU Quarteriy Bulletin on Solar Activity 1917
to present {SGD 5018 23);

-—Carzgs Synoptiques 1919 to present (SG0 501B
3 .

—-Chine;e Solar-Geophysical Data {SGD 5148 25).
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Fig. 1. Splar irradiance data are plotted for the SH4 (ACRIN} for the period 1980 through 1984 and the KIMBUS 7
Channel 10C for the period November 1978 through March 1984.




SOME OTHER SOURCES OF DATA

Data Available: Some data available in publication
form are cited here. A 1ist is given, along with
addresses of the responsible institutions. The WDC-A
for Solar-Terrestrial Physics publishes the Toyokawa,
Ottawa and Penticton radic data in its monthly publi-
cation, Solar-Geophysical Data. The WDC-A for Solar-
Terrestrial Physics also receives most of the
periodicals when they become available.

Belgium: Bulletin d‘Observations: Activite Solaire -
Observations Radio-Electriques Solaires - 600
MHz (Humain, Belgium) Observatoire Royal de
Belgique, Ave. Circulaire 3, Brussels, Belgium
(monthly since 1962).

Canada: Solar Noise Observations at 2800 Mc/s {Ottawa -
ARO} and 2700 Mc/s (Penticton - DRAQ) Series C
Monthly Report, National Research Council,
Radio Astronomy Section Ottawa 7, Ontarie,
Canada (since 1947).

China: Report of Magnetic Storms, Institute of
Geophysics, State Seismotogical Bureau, Beijing,
Peoples Republic of China {quarterly}; Monthly
Solar Activity Yunnan Observatory, Academia
Sinica {menthly); Chinese Selar-Geophysical Data
Beijing, Academia Sinica (monthly).

Czechostovakia: Contributions of the Astronomical Obser-
vatory Skalnate Pleso, Astronomical
institut of the Siovak Academy of
Sciences, 059 60 Tatranska Lomnica,
Czechoslovakia (Vol Xil1).

France: Carte Synoptiques de la Chromosphere Solaire
Obseryatoire de Paris, 92 Meudon, France
(monthiy since 1919}.

Germany: Daily Mean Yalue of Solar Flux Density, Heinrich
-Hertz Institut, 1199 Berlin Adlershof,
Rudower Chaussee 5, GDR (monthly since July
1957).

1taly: Solar Phenomena - Monthly Bulletin and Photo-
graphic Supplement, Osservatorio Astronomica di
Roma, Monte Mario, Rome, Italy {monthly since
1958); Osservazion Solari, Solar Flux and
Distinctive Events Osservatorio Astronomico Di
Trieste {quarterly since 1955); Solar
Observations made at Catania Astrophysical
Observatory, Osservatorio Astrofisico, Catania,
Izaly {annually since 1967).

Japan: Monthly Report of Solar Radio Emission, Radic
Astronomy Section, Research Institute of Atmos-
pherics, Nagoya University, Toyokawa, Japan
{since 1956); Solar Activity Chart, WDC-C2
Toyokawa Observatory, Nagoya University,
Toyokawa, Japan (annually since 1968); IAU
Quarterly Bulletin on Solar Activity, Tokyo
Astronomical Observatory, Mitaka, Tokyo, Japan
(since 1978); Radio Research Labs, Tokyo, Japan,
nonroutine data publications.

Netherlands: Geomagnetic Data IAGA Bulletin No. 12 {1932
~ 1969), No. 32 (since 1970) IUGG Pub-
lications Gffice, 39 ter, Rue Gay-lussac,
Paris V, France {annually).

Philippines: Manila Observatory “Solar Maps and Activity"

Manila Observatory, P.0. Box 1231, Manila,
Philippines {monthly).

"Data Available:

Switzerland: Bulletin of "Berne Solar Observations",
Institute of Applied Physics, Div. of
Solar Observations, Sidierstrasse 5, 3012

Berne, Switzerland (since 1968).

Taiwan; Report on Sunspot Observations Taiwan Provincial
Weather Bureau Observatory, Taipei, Taiwan
(quarterly since 1957).

USSR: CONHEUMBIE JAHH:E  Solar Data) USS® Academy of

Seience (montaiy since 1958)- ROCMAYECKME A+,
{Cosmic Data) (monthly since 1462}; Magnetic

- Fields of Sunspots WDC-B2 for Solar-Terrestrial
Physics, Ulitza Molodezhnaya 3, Moscow 117-296,
USSR (bimonthly since 1964); Catalog of Indices
of Solar and Geomagnetic Data, Obninsk, 1979,

USA: Preliminary Report and Forecast of Solar-Geophysical
Data, NOAA Space Environment Services Center,
Boulder, Colorado 80303 USA (weekly); Solar-
Geophysical Data, NOAA, Boulder, Colorado 80303
USA (monthly since November 1955); NCAR Technical
Note (NCAR/TN-188+STR Jan 1982, NCAR/TN-193+STR
May 1982, NCAR/TN-205+STR Feb 1983) The White
Light Corona, An Atlas of K-Coronameter Syroptic
Charts, data for Aug 1980 - Jan 1983; also
NCAR/TN-194+5TR May 1982 An Atlas of Variations in
the Solar Constant Caused by Sunspot Blocking and
Facular Emissions from 1874 to 1981, NCAR, P.C.
Box 3000, Boulder, CO 80307 USA.

SOME OTHER SCURCES OF DATA THAT HAVE CEASED
OR APPARENTLY CEASED PUBLICATION

Some data available in publication

form are cited here. A list is given, along with the

addresses of the responsible institutions. The WDC-A
for Solar-Terrestrial Physics holds most of these
publications,

Argentina: Solar Radio Emission 408 MHz Data, Observa-
torio de Fisica Cosmica, 3226 Mitre, San
Miguel (FCGSM) Buenos Aires, Argentina
{monthly 1967 - Apr 1972).

Belgium: Observations Photospheriques Solaires - Nombre
de Wolfe (Uccle, Belgium) (1957-June 1974);
Ovservations Chromospheriques Solaires -
Eruptions, Protuberances {Uccle) {1947-71)
Observatoire Royal de Belgigue, Ave.
Circulaire 3, Brussels, Belgium (monthly).

England: Photoheliographic Results, Greenwich Royal
Observatory Bulletins, Royal Greenwich Obser-
vatory, Herstmonceux Castle, Hailsham, Sussex,
England (annually 1874-1976).

Germany: Daily Maps of the Sun, Fraunhofer Institut,
Freiburg i/Breisgau, GFR (twice monthly
1957-73}.

Italy: Photographic Journal of the Sun, Osservatorio
Astronomica di Roma, Monte Marig, Rome, Italy
(monthly) (27 day rotation) (1966-78).

Japan: Bulletin of Solar Phenomena, Tokyo Astromonical
Observatory, Tokye, Japan {quarterly 1949-70):
Solar Radio Emission, Tokyo Astronomical Obser-
vatory, University of Tokyo, Mitaka, Japan
(monthly 1959-73}.

Lebanon: Solar Photospheric Observations, Monthly
Bulletin, Astronomical Section, Lee Observa-
tory, American University of Beirut, Lebanon
{(monthly April 1956-April 1975).




Netheriands:

Switzerland:

throughout the world.

Solar Radio Noise Observations - Sta-
tions Nera and Paramaribo,Sonnenborgh
Observatory, Servaas Bolwerk 15, Utrecht,
Netherlands (monthly 1959 - June 1970).

IAU Quarterly Bulletin on Solar Activity,
Eidgen. Sternwarte, Zurich, Switzerland

(Now published in Japan)

United States of America:
AFCRL Geophysics and Space Data Bulletin, AFCRL,

L.G. Hanscom Field, Bedford, Massachusetts, USA
(quarterly 1964-74); Sotar Radio Flux Observed
at University Park, Pennsylvania Radig
Astronomy Observatory, Pennsylvania State
University, University Park, Peansylvania, USA
(quarterly 1964 - May 1975}.

PARTIAL LIST OF CONTRIBUTORS

These monthly reports would not be possible without
the continuing support and cooperation of scientists

Much of the data included have

been obtained through either the International Ursigram
and World Days Service program or the international

exchange of geophysical observation between World Data
Centers in accordance with the principles set forth in
recosmmendations of relevant organizations of the Inter-

naticnal Council of Scientific Unions.

Name

J. Mattei

8. w1hgate

P.S. Mclintosh

A, Koeckelenbergh

G. Chapman
A. Herzog

R. Ulrich
P. Gilman

J.H, Harvey
H. Livingstone
F. Receley

R.C. Altrock

A.A. Giesecke
M. Ishitsuka

¥. Badillo
f.J. Heyden

(See Guide to

Organization

American Association of Variable

International Data Exchange, issued in 1979 by the ICSU
Panel on World Data Centres.} For indjvidual station
addresses, please refer to the MONSEE Directory of Solar-

Terrestrial Monitoring Stations, Edition 2, August 1984,

AFGL-TR-84-0237, available from the WDC-A for Solar--
Terrestrial Physics.

Special thanks are due to many individuals,
including the following:
Data Type

Sunspots (American number)

Star Observers, Solar Division (RAVSO)

25 Birch Street
Cambridge, MA 02138

American Association of Variable

SES (AAVSO stations)

Star Observers, Solar Division (AAVSO)

121 Chesapeake Ave.
Lake Hiawatha, NJ 07034

Space Environment Laboratory
NOAA, R/E/SE, 325 Broadway
Boulder, CO 80303 USA

Sunspot Index Data Center (SIDC)
3 Av, Circulaire

B-1180

Bruxelles, Belgium

CSUN/San Fernando Observatory

Dept, of Physics and Astronomy
Calif. State Univ., Northridge
Northridge, CA 91330 USA

Osservatorio Astrofisico
Citta Universitaria
Viale A, Doria

95123 Catania, Italy

Mount Wilson Solar Observatory
UCLA Depariment of Astronomy
405 Hilgard Avenue

Los Angeles, CA 90024 USA

National Solar Observatory
P.0. Box 26732
Tucson, AZ 85726 USA

Sacramento Peak Observatory
Sunspot, NM B8349 USA

Observatorio de Huancayo
Instituto Geofisico del Pera
Apartado 44

Huancayo, Peru

Manila Observatory

Up P.0. Box 122

UP Post Office, Diliman
Quezon City, Philippines
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Sunspots, H-alpha photographs,
H-alpha synoptic charts
(Boulder)

Sunspots {International number)

H-alphka phetographs
{San Fernanda)

Flares (Catania)
Prominences and Filaments

Magnetic classifications of
sunspets, solar magnetograms
{Mt. Wilson)

Solar magnetograms
Helium 10830A synoptic chart
(£itt Peak)

Corona (Sacramento Peak)

SWF, solar radio:emission,
flares {Huancayo)}

Flares, sunspots {Manila)
Prominences and Filaments




M.J. Martres
M. Bernot
P. Lantos

A, Magun

S. Enome

G. Woriham

R. Thompson

C. Denaldson
V. Gaizauskas
K.F. Tapping

H. Urbarz

A.D. Benz
R.W. Stehling

M. Pick

H, Zirin
S. Martin
W. Marguette

B.J. Rickett

J. Mihalov

A. Lazarus
R.E. McRair

C. Russell

R. Post

G. Heckman

DASOP

Observatoire de Paris

92195 Meudon Principal Cedex
France

Institute of Applied Physics
Division of Solar Observations
Sidlersirasse 5

CH-3012 Berne, Switzerland

Toyokawa Observatory

The Research Institute of Atmospherics
Nagoya University

Toyokawa, 442 Japan

Det 2, 4WW (MAC)

Sagamore Hill Solar Radio Observatory
Box 2517 ,
South Hamilton, MA 01982 JSA”

IPS Radio and Space Services
Department of Science

162-166 Goulburn Street
Darlinghurst, NSW 2010, Australia

Herzberg Institute of Astrophysics
National Research Council
Ottawa, Ontario, Canada K1A ORG

Aussenstelle Astronomie Institut
der Universitaet Tubingen

7981 Weissenau

Federal Republic of Germany

Radio Astronomy Group (Bleien}
Institute of Astronomy ETH-Zentrum
CH-8092 Zurich, Switzerland

Observatoire de Meudon
92195 Meudon, France

Department of Science
IPS Radio and Space Services
P.0. Box 372 Narrabri
N.S.W. 2390 Australia

Big Bear Solar Observatory
California Institute of Technology
North Shore Drive

8ig Bear City, CA 92314 USA

University of California, San Diego

Department of Electrical Engineering
and Computer Sciences (-014

La Jolla, CA 92093 USA

NASA Ames Research Center
Mail Code 245-11
Electrodynamics Branch
Moffett Field, CA 94035 USA

Massachusetts Institute of Technology
Center for Space Research
Cambridge, ¥A 02139 USA

UCLA Science Center

Institute of Geophysics and Planetary Physics

tos Angeles, CA 90024 USA

NSSGC

NASA/GSFC

Code 601

Greenbelt, MD 20771 USA

Space Enviranment Services Center
NOAA, R/E/SEZ, 325 Broadway
Boulder, CO 80303 USA

53

Flares, active regions, synop-
tic charts (Meudon, Haute
Provence)

Digital Solar radic emission
data, photographs and digital
H-alpha flara data (Berne)

Solar radio emission
{Toyokawa)

Solar radio emission
{Sagamore Hi1}

Solar radio emission (Fleurs)

Solar radic emission
(Ottawa, Penticton)

Solar radip emission
{Weissenau)

Solar radioc emission (Bleien)
Solar radic emission (Nancay)
Solar radio emission {(Culgoora)

Prominences and Filaments

Calcium plages (Big Bear)

Solar wind (Interplanetary
Scintillations (IPS))

Solar wind (Pioneer 12}

Solar wind (IMP &)

Interplanetary Magnetic Field
(Pioneer 12)

Solar particles, plasma {IMP 8)

Alerts, SELDADS data, GOES
X-rays
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Inferred IP Magnetic Fields
{Vostok)

Solar Mean Magnetic Fields
(Stanford)

SWF {Maui)

Solar x-rays {GOES)

Cosmic rays {Alert/Deep River)

Cosmic rays (Climax/Huancayo)
Solar cosmic ray protons

Cosmic rays (Thule)

Cosmic rays (Tokyo)

Cosmic rays (Kiel)

Cosmic rays {Predigtstuhl)

Magnetic indices (Kp, Ap, Cp)

Magnetic indices

{TAGA Bulletin of indices)

Magnetic indices (Dst}

Magnetic indices {aa, Kn,Km,Ks)

SSC, SFE sudden commencements

Radio quality figures
{Darmstadt)

Solar irradiance (SMM)

Solar irradiance (KIMBUS 7)




DETAILED DATA COVERAGE FOR
SOLAR-GEOPHYSICAL DATA

An index to Solar-Geophysical Data beginning with
the year 1957 can be found on pages 55-83. The serial
number of the report in which data for a given year
and month were published is listed in the index
according to type of data. The types are keyed
according to ICSU recommendations; and this key,
expanded for the data published in Solar-Geophysical
Data, precedes the index. Listed with the kinds of
data received are the periods during which they were
available for publication,
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Beginning With 1969, when Solar-Geophysical Data
was divided inte Part I and Part Il, the index gives
pages on which the data appear in addition to the
serial number, A "B" appears between the serial
number and the page number when the data were
published in Part II.

STONYHURST DISKS

At the end of this report, two transparencies
provide Stonyhurst disks in days from CMP in the size
of the maps or drawings presented in the second sec-
tion of these monthly reports. A second set of
transparencies with meridian calibrated in degrees
from CMP are included.




KEY TO DETAILED DATA COVERAGE FOR SOLAR-GEOPHYSICAL DATA

A. Solar and Interplanetary Phenomena Mo/Yr Mo/Yr
Al Sunspot Drawings 1/67 - present
A.la Sunspot Data (see A.5a) 7/57 - present
A, 1b Sunspot Groups 8/82 - present
A.2a Zurich Provisional Relative Sunspot numbers, Ry 7/57 - 12/80
A.2aa  International Provisional Relative Sunspot numbers, Rl 1/81 - present
A.2b Zurich Final Sunspot numbers, R, 7/87 - 12/80
A.2c American Relative Sunspot numbers, Rp' 7/57 - present
A.2d 27-day Plot of Relative Sunspot numbers (see D,lc) 7/57 - present
A.2e Sunspot Cycle (Smoothed numbers) Graphs - in each issue 7/57 - present
A.2f Table of Observed and Predicted Smoothed Sunspot numbers 10/64 - present
A.3a Mt. Wilson Magnetograms 9/66 - present
A.3b Mt. Wilson Sunspot Magnetic Field Classifications 1/62 - present
A, 3c Kitt Peak Magnetograms 7/74 - present
A.3d Mean Solar Magnetic Field (Stanford) 1/77 - present
A.3e Stanford Magnetograms 1/79 - presant
A4 H-alpha Filtergrams 1/67 ~ present
A.5 Calcium Plage Drawings - Big Bear (previously Mt Wilson/McMath/Catania}) 1/67 - present
A.5a Calcium Plage (McMath - Mt. Wilson) and Sunspot Regions 7/57 - B/82
A.5b Daily Calcium Plage Index 12/70 - present
A.5c Calcium Plage Reports {Big Bear) 9/82 ~ present
A.6 H-alpha Synoptic Charts 6/73 - present
A.6b Synoptic Chart and Active Regions 4/76 - present
A.6c Stanford Solar Magnetic Field Synoptic Charts 1/79 - present
A.6d Kitt Peak Solar Magnetic Field Synoptic Charts 4/79 - present
A.6e Mass Ejections from the Sun 3/80 - present
AL.GF Active Prominences and Filaments 2/84 - present
A.6g Sacramento Peak Coronal Green Line Synoptic Maps 1/86 to present
A7a Coronal Line Emission Indices (Provisional) 7/57 - 5/66
A.7b Coronal Line Emission Indices (Final) . 1/60 - 5/86
A.7¢ White Light Corona (NRL 0S0-7, 1971-083A) 2/72 - 6/74
A.7e Solar XUV Coronagrams (NRL 050-7, 1971-083A) 10/72 - 12/73
A7 Helium D3 Coronal Holes (Big Bear) 1/76 - 11/81
A7g Helium Synoptic Maps {KPNO) 1/77 - present
A.7h 5303A Coronal Intensities (Sac Peak or Wendelstein) 1/77 - present
A.8aa 2800 MHz {ARD-Ottawa) Daily Observed Values of Solar Flux 7/57 - present
A.8ab 2800 MHz {Ottawa) Final - Daily Observed Values of Solar Flux 1/62 - 12/66
A.8ac 2800 MHz (ARO-Ottawa) Daily Values Solar Flux Adjusted to 1 AY 1/64 - present
A.Bad 2800 MHz (Dttawa) Final - Daily Values of Solar Flux Adjusted to AU 1/64 - 12/66
A.8b 470 MHz (Boulder) Daily 3-hourly Averages 7/57 - 3/58
A.8c 167 MHz (Boulder) Daily 3-hourly Averages 7/57 - 12/58
A.Bd 200 #Hz (Cornell) Daily 3-hourly Averages 7/57 - 12/58
A.Be 9530 MHz (USNRL) Daily Averages 2/58 - 4/5%
A.8f 3200 MHz {USNRL) Daily Averages 2/58 - 4/59
A.Bg 15400, 8800, 4995, 2895, 1415, 606, 410, 245 MHz (AFGL) Solar

Flux Adjusted to 1 AU 1/67 ~ present
(15400 #Hz began 6/69, 245 MHz began 10/69, 410 MHz began 9/71)
A.9a 9.1 cm (Stanford) Radio Maps of the Sun 4/60 - 8/73
A.9aa 9.1 cm Spectroheliogran tabulated Data (Stanford) 1/69 - 8/73
A.9b 21 tm {Fleurs) Radio Maps of the Sun 12/64 -~ 12/73
A.9¢c 8.6 mm (Prospect Hi11) Radio Maps of the Sun 4/70 - 2/74
A.9%¢b 8.6 mm (NQSC} Radio Maps of the Sun 11/74 - 12/80
A.9d 2 cm (NOSC) Radio Maps of the Sun 6/74 - 12/80
A,10a 169 MHz (Nancay) Interferometric Observations 7/57 - present
A.10b 408 MHz (Nancay) Interferometric Observations 11/656 - 8/71
A.10c 21 cm (Fleurs) East-West Solar Scans . 10/65 - present
A.10d 43 cm (Fleurs) East-West Solar Scans- - 4/686 - present
A.10e 10.7 cn (Ottawa-ARO) Fast-West Solar Scans 6/68 - present
A.10f 3 cm {Toyokawa) Fast-West Solar Scans 12/77 - present
A.1laa Solar X-ray Background Levels {NRL) satellites, see below 1/64 - 10/79
A.1llab Solar X-ray Background Levels {NRL Graphs) " " 3/65 - 10/79
A.llac Solar X-ray Background Levels (Boulder) " " " 12/65 - 11/68
A,llad Solar X-ray Background Levels (France) " " " 4/66 - 5/66
A.llae Solar X-ray Background levels (Aberdeen, S.D.) " " 1/86 - 11/68
A.1l1b  Solar X-ray Background Levels, 0-20A 6/61 - 12/61
Injun 1/SOLRAD-3, 1962-02
A.llc  Solar X-ray Background Levels {Vela 1,2; 1963-39A,C) {10/63)
A.11d  Solar X-ray Background Levals (McMath) 3/67 - 8/67
(0S0-3; 1967-20A), 8-12a
A.lle  Solar X-ray (050-5; 1969-6A} Spectroheliograms 7/69 - 11/72
{Univarsity College London, Leicester Univ.) 7/74 - 6/75
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A.llh
A.1l4

Alja
L113b
.12aa
.12ab
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A.12ba
A.12bb
A.l2¢

A.12d
A.1l2e
A 12F
A.l13a
A.13ab
A.13b

.13c
.13d
.13e
L13F
.16a
.16b
17
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17c
.18

=

Solar X-ray (GSFC 050-7, 1971-083A) Spectroheliograms
Solar X-ray Background Levels (SMS-1/GOES, 1974-033A;
SMS-2/GOES, 1975-01LA; GOES 2, 1977- 048A) Tables
Graphs: GOES 2 11/78- 5/83 GOES 5 (81-049A) 10/83-7/84; Graphs
GOES 6 {83-041A) 5/83 9/83 and 8/84 to present
Solar X-ray {0S0-8, 1975-057 A) 2-14 keV (Lockheed)
Solar X-ray (0S0-8, 1975-057A) (Columbia University)

Popular Name Satellite Designation
SOLRAD 7A 1964-1D
SOLRAD 78 1965-16D
SOLRAD 8 1965-934
{Explorer 30)
0G0-4 1967-73A
050-4 1967-100A
SOLRAD ¢ 1968-17A

(Explorer 37) . ’
(Beginning 12/68 daily/hourly averages presented)

SOLRAD-10 1971-58A
(Explorer 44}
SOLRAD~11 1976-0230

Solar EUV Specircheliograms FeXV 284A (GSFC 0S0-7, 1971-083A}

FeXV - 284A Spectroheliograms

Solar Protons, Daily-hourly Values, JPL/GSFC (sate]lutes, see below)
Solar Protons, Graphs, JPL/GSFC i

Popular Name Satellite Designation

Explorer 34 1967-51A, EP >10, >30, >60 Mev
Explorer 41 1969-53A, EP >10, >30, >60 Mev
Explorer 43 1971-19A, Ep »10, >30, >60 Mev

Cosmic Ray Protons, Ep 0.6-13, 13-175, >175 Mev, Univ. of Chicago
(Pioneer 6; 1965-105A and Pioneer 7; 1966-75A)
Cosmic Ray Protons, Ep 13,9, >64 or >40 Mev, Univ. of New Hampshire
(Pioneer 8; 1967-123A and Pioneer 9; 1968-100A)
Cosmic Ray Protons, Ep 5-21, 21-70 Mev, Aerospace
(ATS-1; 1966~110A)
Low Energy Protons {NOAA satellites 1972-082A, 1973-086A, 1574-089A)
Energetic Solar Particles (IMP H, 1972-073A and IMP J, 1973-078A)
Energetic Solar Particles (GMS/SEM, 1977-065A}
Solar Wind (Pioneer 6, 1955-105A; and Pioneer 7, 1966~75A) NASA Ames
Solar Wind (Pioneer 8, 1967-123A; Pioneer 9, 1968-100A) NASA Ames
Solar Wind, M.I.T.
Pioneer 6, 1965-105A

Pioneer 7, 1966-75A
Solar Wind (Vela 3, 1964-40A; Vela 5, 1965-58A)
Solar Wind from IPS Measurements (UCSD)
Solar Plasma Data (IMP M, 1972-073A and IMP J, 1973-078A)}
Solar Wind (Pioneer 12 {Venus) 1978-051A)
Solar Irradiance SMM (ACRIM) (JPL)
Solar Irradiance NIMBUS 7 Channel 10C {The Eppley Labs)
Interplanetary Magnetic Field
Pigneer 8, 1967-123A
Pigneer 9, 1968-100A
Pioneer 12, 1978-051A
Inferred Interplanetary Magnetic Field
Interplanetary Electric Field
Pioneer 8, 1967-123A
Pioneer 9, 1968-100A

Ionoépheric.(and Radio Wave Propagation) Phenomena

o

.10

.5laa
.5lab
.5lba
.51lbb
.5lca
.51ch

LI W o2

B.53

Radar Meteor Indices, perpetual, based upon 1958-1962
data for N45 latitude -- see issues 246, 251
NARWS Quality Figures and Forecasts (NBS/ESSA}
NARWS Comparison Graphs (NBS/ESSA}
NPRWS Quality Figures and Forecasts (NBS})
NPRWS Comparison Graphs (NBS)
High Latitude Quality Figures and Forecasts (ESSA/OT;
High Latitude Comparison Graphs (ESSA/OT
North Atlantic Graphs of Useful Frequency Ranges (&erman PTT}
Quality Figures Based Upon Freguency Ranges (German PTT}
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12/72

1/74 -

11/78
8/75

1/64 -
3/65 -

1/66 -

1/88

3/68 -

8/73
8/72
1/78
5/72
2/76

5/67
5/67

5/67
5/69

11/71 -

3/69
12/69

1/70
7/74
8/75
9/77
12/65
4772

3/69
12/73
6/69
1/69
1/75
8/75
1/79
2/80
11/78

16/72
4/72
9/79

12/711

5/72
1/73

7/57
7/57
7/57
7/57
11/64
11/64
7/57
1/7¢
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7/74

10/78
present

9/78

10/64
12/65

12/67
3/68

7/72
4/74

6/73
10/79

3/74
12/76
5/73
5/73

5/69
12/72
5/73

8/72
11/74
present

7/78

2/70

12/69
6/72
present
present
present
present
present

present
present

10/77
4/80

12/65
12/65
12/65
10/64
9/76
11/73
present
present




Flare-Associated Events

c.la H-alpha Solar Flares {Preliminary) 7/87 - present
C.1lba H-alpha Solar Flares (including Standardization Data) 9/66 ~ present
{(Divided into Confirmed and Unconfirmed Flares from 1/68-12/74)
C.1lc H-alpha Subflares {included in C.la and C.1lb after 1/62) 7/57 - present
C.1ld H-alpha Flare Patrol {The most recent issue listed for a month 7/57 - present
contains the comprehensive flare patrol.)
C.le H-alpha Flare Index (Daily) 9/69 - 1/82
C.1f H-alpha Flare Index (by Region) 9/70 - 12/79
C.1g Frequency of Occurrence of Confirmed Sotar Flares 1/68 - 6/68
C.3a 2800 MHz {Ottawa) Outstanding Occurrences 7/57 - present
C.3aa 2800 MHz {Ottawa) Hours of Observation 7/57 - 12/65
C.3b 470 MHz {(3oulder) Outstanding Occurrences 7/57 - 3/58
£.3¢ 167 MHz {Boulder) Outstanding Occurrences 7/57 - 10/60
C.3ca 167 MHz {Boulder) Hours of Observation 1/59 - 12/59
C.3d 200 MHz (Cornell) Outstanding Occurrences 7/57 - 12/58
C.3e 9530 MHz {USNRL) Outstanding Occurrences 2/58 - 4/59
C.3f 3200 MHz (USNRL) Outstanding Occurrences 2/58 - 4/59
C.3g 200 MHz (Hawaji) Outstanding Occurrences 6/59 - 8/59
C.3h 108 MHz (Boulder} Qutstanding Occurrences 1/60 ~ &/66
C.3ha 108 MHz (Boulder) Hours of Observation 1/60 - 12/65
.3 221 WMHz (Boeing-Seattle) Outstanding Occurrences (Interfero-
metric) - Changed to 223 MHz in May 1963 4/62 ~ 7/63
5/65 - 11/65
C.3] 107 MHz (Haleakala) Outstanding Occurrences 6/65 - 3/66
C.3k 10700, 2700, 960 MHz (Pennsylvania State Umiv,)
Outstanding Occurrences 7/64 - 5/75
c.31 486 MHz (Washington State Univ.) Outstanding Occurrences 7/66 - 4/589
C.3m 18 MHz Bursts (Boulder) (reported with C.6 1/63 - 11/66,
C.6ab prior to 1/63) 11/67 - 12/77
£.3n 35000, 15400, 8800, 4995, 2695, 1415, 606, 410, 245 MHz (AFCRL - 1/66 - present
Sagamore Hi11) Outstanding Occurrences (15400 MHz began 11/67,
35000 MHz began early 1969 and was turned off in 1983,
245 MHz began early 1969, and 410 MHz began 1971}
C.3p 184 MHz (Boulder) Outstanding Occurrences 3/67 - 7/72
C.3q 7000 MHz (Sao Paulo) Outstanding Occurrences 11/67 - present
C.3r 408 MHz (San Miguel) Outstanding Occurrences 10/67 - 4/72
€.3s 18 MHz (McMath-Hulbert) Bursts 1/68 - 9/79
C.3t 43.25, 80 and 160 MHz {Culgoora) Selected Bursts 12/72 - 1/79
Note: Beginning with the data for April 1966, in CRPL-FB-261,
the C.3 entries on Solar Radjo Qutstanding Occurrences for the
Western Hemisphere observatories and frequencies were combined
into a single table "Solar Radio Emission Outstanding Occur-
rences, C.3." Beginning with June 1969 data, the table was ex-
panded to worldwide coverage, and the various observatories are
no longer indexed separately.
C.4aa Solar Radio Spectrograns of Events {Fort Davis)
100 - 580 MHz 7/87 - 12/58
25 ~ 580 MHz 1/89 - 12/62
50 - 320 MHz 1/63 - 3/65
25 - 320 MHz 4/65 - 12/66
10 - 580 MHz 1/67 - 2/70
10 - 1000 MAz 3/70 - 4/70
10 - 2000 MHz 5/70 - 5/73
10 - 4000 MHz 5/73 - 3/74
25 - 320 MHz Aprs - 12777
25 - 580 MHz 1/78 ~ 12/82
C.4ab  2100-3900 MHz Solar Radio Spectrograms of Events {Fort Davis) 1/60 - 12/61
C.4b Solar Radio Spectrograms of Events (Soulder)
7.6 - 41 MHz 3/61 - B8/68
7.6 - 80 MHz 9/68 - 6/76
C.ic 450-1000 MHz Solar Radio Spectrograms of Events {Owens Valley) 11/60 - 10/61
C.4d Solar Radio Spectrograms of Events (Culgoora)
19 - 210 MHz 1/67 - 7/69
8 - 2000 MHz 8/69 - 2/70
8 - 4000 MHz 3/70 - 10/70
8 - 8000 MHz 11/70 - present
C.de 30-1000 MHz Solar Radio Spectrograms of Events {Weissenau, GFR) 3/68 - present
C.4f Solar Radio Spectrograms of Events (AFCRL - Sagamore Hill)
19 - 41 MHz 1/68 « /70
24 - 48 MHz 7/70 - 7775
25 - 75 MHz 8/75 - 12/83
30 - 80 MHz 1/84 - present
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D. Geomagnetic

D.1la

20-60 MHz Solar Radio Spectrograms of Events (Clark Lake)
160-320 MHz Solar Radio Specirograms of Events (Dwingeloo)

100-1000 HMHz Solar Radio Spectrograms of Events (Durnten/Bleien)

24-48 MHz Solar Radio Spectrogram of Events {Manila)
25-75 MHz Solar Radio Spectrograms of Events {Learmonth)
25-75 MHz Solar Radio Spectrograms of Events {Palehua)

Solar X-ray
Solar X-ray

Explorer

Explorer
Solar X-ray
(See A.1lab
Solar X-ray
Solar X-ray

See A.1lg

Events (Vela 1,2; 1963-39A,C)
Events {Univ. of Iowa)
33; 1966-58A (2-12A)
35; 1967-70A (2-12A)
Events (NRL Tabulation)

for NRL Graphs and Tist of satellites)

Events (McMath-Hulbert) 0S0-3; 1967-20A (8-12A)

Events (SMS-1/GOES, 1974-033A; SMS-2/GOES, 1975-011A;
GOES 2 1977-0484)

Solar X-ray Events {0S0-8, 1975-057A) (Columbia Un1ver51ty)
Sudden Ionospheric Dlsturbances {S1D)

Sudden lonospheric Disturbances (SWF) (1nc1uded w1th C.6 after 12/62)
Sudden Ionospheric Disturbances (SCNA, SEA bursts)

Sudden Ionospheric Disturbances (SPA) "

Solar
Solar
Solar
Solar
Solar

Geomagnetic Indices Ci, Ks, Kn, Km, Cp, Xp, Ap, aa, Selected Days
{aa first published 1/74; Ks, Kn, Km first pubtished 12/75; Ci

discontinued 8/75)
27-day Chart of Kp for Year
27-day Chart of Kp Indices
27-day Chart of C9 for Year
aa graph 1868 - 1979 in SGD 426A137
Principal Magnetic Storms
Reduced Magnetograms
Sudden Commencements and Solar Flare Effects
Equatorial Indices Dst

Geomagnetic Substorm Log (Boulder)

F. Cosmic Rays

F.la
F.lb
F.lc
F.ld
F.le
F.lf
F.lg
F.lh
F.1i
F.1j
F.lk
F.11

F.in

Proton Events--Direct Measurement--same as A.12
Proton Events--Riometer
Protons, 26 MHz Riometer Events (South Pole) Provisional
Protons, 30 MHz Riometer Events (Frobisher Bay)

Protons, 30 MHz Riometer Events (Great Whale River)

and Magnetospheric Phenomena

Cosmic Ray Daily Averages Neutron Monitors (Deep River--
graph of hourly values, daily averages begin 11/65)

Cosmic Ray Daily Averages Neutron Monitors (Climax)
Daily Averages and Graph of hourly values

Cosmic Ray Daily
Cosmic Ray Daily
Cosmic Ray Daily

Averages Neutron
Averages Neutron
Averages Neutron

Graph of hourly values (Alert)

Cosmic Ray Daily
also graph of
Cosmic Ray Daily
also graph of
Cosmic Ray Daily
also graph of
Cosmic Ray Daily
also graph of
Cosmic Ray Daily
also graph of
Cosmic Ray Daily
also graph of
Cosmic Ray Daily
also graph of
Cosmic Ray Daily

H. Miscellaneous

H.60

H.61
H,62
H.63

Averages Neutren
hourly values)
Averages Neutron
hourly values)
Averages Neutron

{Dallas)
(Churchill}
{Alert}

Monitors
Monitors
Monitors

Monitors
(closed

{Calgary--

in 1978)

Monitors (Sulphur Mountain--
{closed in 8/78)

Monitors (Thule--

hourly values) {closed 6/76 - 6/78)

Averages Neutron
hourly values)
Averages Neutron
hourly values)
Averages Neutron
hourly values)
Averages Neutron
hourly values)
Averages Neutron

Monitors (Tokyo-~
Monitors (Kiel--
Monitors {Kula--
Monitors {Huancayo--

Moniters (Predigtstuhl)

AMlert and Special World Interval Decisions (IUWDS Geophysical

Alerts)

International Geophysical Calendar
Abbreviated Calendar Record {temporarily suspended)
Retrospective World Intervals

59

and

4/70
1/74
1/74
4/74
8/79
8/79
{10/63

7/66
12/67
1/64
3/65
3/67

11/74
7/76
1/63
7/57
1/58
6/61
5/67
1/67
9/63
1/65
6/65

7757

7/57
7/57
7/57

7/66
1/67
1/66
5/73
3/78

1/59
9/60
12/74
1/64
5/64
3/74
7/66

1471
/71
4/73
12/73
12/73
5/77

1/79
11/83

7/57
1/62
12/68
1/66
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9/70
5/81
present

present
present

10/71
7/72
10/64
10/79
B8/67

present
8/77
preseat
present
present
present
present
6/67
11/67
5/65
2/67

present

present
present
present

present
12/80

present
present
present

present
3/72
nresent
3/74
6/72
present
present

10/77
10/77
present
present
prasent
2/80

present
present

present

12/62
3/79

12/67




INDEX TOQ "SOLAR-GEOPHYSICAL DATAM

1957 1958
Kay Jul Aug Sep Oct Nov Decj Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
A,28 156 157 158 159 160 1617 162 163 164 165 166 167 168 169 170 171 172 73
A2b 166 166 166 166 166 1661 175 175 175 175 175 175 175 175 175 175 175 175
A.2c 157 158 159 160 161 1621 163 164 165 166 167 168 169 170 171 172 173 174
A,.5a 156 157 158 159 160 161] 162 163 164 165 166 167 168 169 170 171 172 173
AT 156 157/ 158 159 160 16t| t62 165 164 165 166 167 168 169 170 1/t 172 173

i65 165 165 165 165 171 171 171 171 171 17
171

A.Baa 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173
A.8b 156 157 158 159 161 162 163 164 165
A.8¢ 156 157 158 159 162 162| 163 164 165 167 168 169 170 172 173 174 175 176
A.8d 156 157 158 159 160 161| 163 163 164. 165 -167 167 168 169 170 171 172 173
A.Be . 176 175 174 172 170 170 170 170 171 172 173
A, 8f 176 175 174 172 170 170 VWO 170 171 172 173
A.10a 179 171 171 17y 1t trtp e 17 171 17t 17 1 17t 17 Tt 171 172 173
B.51aal| 157 158 159 160 161 162] 163 164 165 166 167 168 169 170 171 172 175 174
B.51abl 157 158 159 160 161 162| 163 164 165 166 187 168 169 170 171 172 173 174
B.5tbb| 157 158 159 160 161 162| 163 164 165 166 167 168 1169 170 171 172 173 174
8,52 157 159 159 160 161 162] 163 164 165 166 167 168 169 170 71 172 173 174
C.la 156 157 158 159 160 161| 162 163 164 165 166 167 168 169 170 171 172 173

166 167 168 168 169 169 170 170 171 171 72 172 173 173 174 174 115 175

169 174 174 174 161 174] 174 174 174 174 176

174 175 174
C. 156 157 158 160 161 162] 163 164 165 166 167 168 169 170 171 172 173 174
C. 158 158 158 159 160 161| 162 163 164 165 166 167 168 169 170 171 172 173

166 167 168 168 169 169] 170 170 171 171 172 172 173 173 174 174 175 175

176 176 176 176 176 178| 176 176 176 176
C.3a 156 157 158 159 160 161| 162 163 164 165 166 167 168 169 170 171 172 173
C,3aa 158 158 158 161 161 161 164 164 164 167 167 167 170 170 170 173 173 173
€.ab 156 157 159 159 161 162} 163 164 165
C.3¢c 156 157 159 159 162 162| 163 164 165 168 169 169 170 172 173 174 175 176
C.5d 156 157 158 159 160 161) 163 163 164 165 167 167 168 169 170 171 172 173
C.3e 176 175 174 172 170 170 170 170 171 172 173
C.3f 176 115 174 172 170 170 170 170 W71 172 175
C.4aa 174 168 169 170 171 172 174
C.6aa 157 158 159 160 161 162| 163 164 165 166 167 168 169 170 17t 172 173 174
C.6ab 171 172 173 174 175 176 177 178 178 1719
b.1a 157 158 159 160 161 16Z| 165 1864 165 166 167 168 169 170 171 172 173 174
D.ib 174 174 174 174 174 1741 174 174 174 174 174 174 174 174 174 174 174 174
D, lc 190 190 190 190 190 190 190 190 190 190 190 190 190 180 190 190 190 190
H,60 158 158 158 159 160 161| 162 1635 164 165 165 167 168 168 170 171 172 173

166 166 169

*See "Key" on pages 56-59.
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INDEX 7O "SOLAR-GEQPHYSICAL DATAM

1960
Key Jan Feb Mar Apr May Jun Jui Aug Sep Oct MNov Dec| Jan Feb Mar Aor May Jun  Jul Aug Sep Oct Nov Dec
A2a 174 175 176 177 178 179 180 181 182 183 184 185| 186 187 188 189 190 191 192 193 194 195 196 197
AJ2b 187 187 187 187 187 187 187 187 187 187 187 187 189 199 199 199 199 199 199 199 199 199 199 139
A.Zc P13 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 {98
A.Da V74 175 176 177 178 179 180 181 182 183 184 85| 185 187 188 189 190 191 192 193 194 195 196 197
A.7a 174 175 176 177 178 179 180 181 183 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197
185 185
A.7b 189 189 189 193 195 193 196 196 196 199 199 159
A.Baa 174 175 176 177 178 179 180 181 182 183 1a@4a 185] 186 187 188 18% 190 191 192 193 194 195 196 197
A.8e 174 175 176 177
A.Bf 174 175 176 177
A,%a 196 197 199 210 211 212 212 212
A.10a 174 175 176 177 178 179 180 181 1827 183 184 185| 186 187 _188 189 190 199 192 193 194 195 196 197
B.51aa 175 176 177 174 179 180 187 182 185 154 185 7186|187 188 189 190 191 192 195 194 165 106 167 195
B.Stab] 175 376 177 178 179 180 181 187 183 184 185 186( 187 188 189 190 91 192 193 194 195 196 197 198
B,51ba| 175 176 177 178 179 180 181 182 183 184 185 1861 187. 188 189 190 191 192 193 194 195 196 197 198
B.51bb| 175 176 177 178 {79 180 181 182 183 te4, 185 186| 187 188 189 190 191 192 193 194 195 196 197 198
B.52 175 176 177 178 179 180 181 182. 183 184 185 186 187 188 190 190 191 192 193 194 195 196 197 198
C.ta TH 175 776 177 178 179 180 181 82 185 T84 185 186 187 188 18§ 19 92 1 947195 196 197
176 178 179 180 181 182 183 184 i85 186 187 188] 189 190 19% 192 193 194 195 196 197 198 199 200
178 185 185 185 185 185 185 185 191 189F 191 191 194 194 201 195 20t 201 201 199 201 20}
185 191F 194 194 201 201
186
C.le V75776 177 198 179 180 181 1827 185 184 185 186 187 188 188 190 191 192 195 194 95 196 197 198
C.ld 174 175 176 177 178 179 180 181 182 185 184 185} 186 187 188 189 190 191 192 193 194 195 196 197
176 178 179 180 181 182 183 184 185 186 187 188| 189 130 191 192 193 194 195 196 197 198 199 200
178 185 185 185 185 185 185 185 191 191 191 19 202 202 202 202 202 202 202 202
185 200
C.3a 4 VI5 176 177 178 179 180 181 187 183 164 185|186 7187 T8 189 190 191 192 193 194 195 196 797
C.32a YI6 176 176 179 179 179 182 182 182 i85 185 185| 188 188 188 191 191 191 194 194 134 197 197 197
C.3e 176 177 178 178 179 1BO 180 181 182 18% 184 185| 195 195 105 10§ 195 195 195 195 195 195
C.lca 182 182 182 182 182 182 182 182 182 183 184 185
C.Je 174 175 196 177
C.3f ti4 175 176 177
C.3g 180 132 185
C.3h 186 187 188 189 190 191 192 143 i94 195 19§ 197
C.4aa 182 182 182 184 184 184 188 188 188 192 192 192| 197 197 197 198 198 198 19% 199 199 200 200 200
C.4ab 187 197 187 198 198 198 199 199 199 200 200 200
C.4c 197 197
C.b6aa 175 176 177 178 179 180 181 182 183 184 185 186) 187 188 189 190 191 192 193 194 195 196 197 198
C.6ab 180 181 182 183 184 184 184 185 186 87 187 188| 188 189 189 190 191 192 193 194 195 196 197 198
D.1a I3 176 177 178 179 180 187 182 183 184 185 186 ja7 ~T88 185 190 197 192 193 194 195 196 197 198
D.1b 186 186 186 186 186 186 186 186 186 186 186 186{ 198 198 198 198 198 198 198 198 198 198 198 198
D.le 190 190 190 190 190 190 190 150 190 190 190 190| is0 180 190 190 228 236226 226 226 226 226 226
F.Ta 183 1957195 195 195 195 195 195 195 195 195 ~195] 195 195 195 195 ;35 195 9195 195 195 196 197 198
5
F,1b 195 196 197 198
H.60 Vi ¥75 176 7177 178 179 180 181 182 183 184 185] 186 187 186 189 150191 153 193 194 195 196 197
*See "Key" on pages 56-59.
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FNDEX TO "“SOLAR~GEOPHYSICAL DATA"

1961 1962

Key Jan_ Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec| Jan Feb Mar Apr May Jun_ Jul Aug Sep OQct Nov Dec
A.22 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221
A.2b 211211 2110 211 211 210 21t 21 210 211 211 211 223 225 223 223 223 223 223 223 223 223 223 22%
A,Zc 199 204 201 202 203 204 205 206 207 208 209 210{ 211 212 213 214 215 216 217 218 219 220 7221 222
AJ3D 210 21t 212 213 214 215 216 217 218 219 220 221
A.5a 198 199 200 201 202 203 204 205 206 207 208 209| 210 211 212 213 214 215 216 217 218 219 220 221
LW E) 199 200 0 6 21 1 12 13 2147 215 "2 18 219 220 1
A.Tb 204 204 204 205 205 205 208 208 208 212 212 212| 213 213 213 216 216 216 220 220 220 226 226 226
A.Baa 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221
A.Bab 223 223 223 223 223 223 223 3723 225 223 22% 223
h.92 213 213 213 214 215 216 211 218 219 220 221
A 108 158 200 201 201 202 203 204 205 206 207 208 209| 210 21t 212 213 214 295 216 217 219 219 220 221
A.11b 249 249 249 249 249 249 249
B,5Taa] 199 200 201 202 203 204 205 206 207 208 209, 210 222 212 215 214 215 216 217 218 218 220 731 239
B,51aby 199 200 201t 202 203 204 205 206 207 208 ‘209 210| 211 212 213 214 215 216 217 218 219 220 22t 222
B.51ba 199 200 20t 202 203 204 205 206 207 208 209 2%0| 211 212 2i3 214 215 216 217 218 219 220 221 2272
B.31bb| i99 200 201 202 203 204 205 206 207 208 209 210| 211 212 213 214 215 216 217 218 219 3220 722t 227
B,52 | 199 200 201 202 203 204 205 206 207 208 209 210| 211 212 213 214 215 216 217 218 219 220 22t 222
C.la 271
C.la 201 202 203 204 205 206 207 208 210 210 211 212| 213 214 21% 216 217 218 219 220 221 222 722% 224
C.la 2086 208 208 208 208 208
%:%p 199 200 201 202 203 204 205 206 207 208 209 210} 211 inctuded in C,Ia atter Jan, 1962

. 1d 19 9 204 205 208 207 208 2091 Z1 1 i 1
c.1d 201 202 203 204 205 206 207 208 209 210 211 212| 213 214 215 216 217 218 219 220 221 222 223 224
C,ld 208 208 208 208 208 208
Cc.1d 198 199 200 201 202 203 204 205 206 207 208 209] 210 211 212 213 214 215 216 217 218 219 220 221
C.3a 206 209 209
C.3aa 200 200 200 203 203 203 206 206 206 209 209 209 212 21z 212 215 215 215 218 218 218 22% 221 221
C.3h 198 199 200 201 202 203 204 205 206 207 208 209 210 2it 212 213 214 215 216 217 218 219 220 221
C.3ha 210 2¥1 212 213 214 215 216 217 218 219 220 220
C.31 - - - 221 221 221 221 221 221 221 221 221
C.43a | 203 203 203 204 204 204 208 208 208 209 209 209| 213 293 213 216 216 216 219 219 219 222 222 227
C.4ab 203 203 20 4 204 204 209 209
C.4b 207 207 207 207 207 200 207 207 208 209 210 211 -212 2i3 214 215 216 217 218 219 220 221
C.dc 198 201 202 202 202 203 207 207 207 207 207
C.Gaa 199 200 201 202 203 204 207 206 207 208 209 210f 211 212 213 214 215 216 299 219 219 220 221 222
C.6ab 199 200 201 202 203 204 205 206 207 208 209 210f 211 212 213 214 21% 216 219 219 219 220 221 222
C.6ac 204 205 206 207 208 209 210) 211 212 293 214 215 216 219 219 219 220 221 222
b.ia 199 200 201 202 205 204 2 1 1 17 218 219 22
D.1b 208 208 208 208 208 208 208 208 208 208 208 208§ 221 221 221 221 221 221 221 221 221 221 221 221
O.1c 226 226 226 226 226 226 226 226 226 226 226 226| 226 23% 233 233 233 233 253 233 233 233 235 233
F.Ta 199 200 "2007 2072 203 204 205 206 2071 208 209 2100 211 212 215 214 225 223 225 225 223777723 23% 2722
F.la 205
F.ib 199 200 200 202 203 204 205 206 207 208 209 21001 211 212 213 214 215 216 217 218 219 220 221 222
H.B0 | 198 19 [i] 051 210 21 1 14 1 1 1 8 1
H.61 207 207 207 207 207 207 207 207 207 207 207 207

*See “Xey" on pages 56-59,




INDEX TO "SOLAR-GEOPHYSICAL DATAM

1963 1964
Kay dan__Feb Mar Apr May Jun Jul Aug Sep Oct MHov Dec| Jan Feb Mar Apr May Jun Jul Aug Sep {Qct Nov Dec
A.Za 22Z 223 224 225 226 227 228 229 230 231 232 233| 234 235 236 237 238 239 240 241 242 243 244 245
A.2b 235 235 235 235 235 235 235 235 235 235 235 235| 247 247 247 24T 247 247 247 247 247 247 247 247
AL2c 2253 224 225 226 227 3228 229 230 231 232 233 234| 235 236 237 236 239 240 241 242 243 244 245 246
ASb 222 223 224 225 none 227 228 229 230 231 232 233| 234 235 236 237 238 239 240 241 242 243 244 245
A, Sa 222 223 224 225 226 227 228 229 230 231 232 235 234 235 236 237 238 239 240 241 242 743 244 245
A, Ta 222 223 7224 75 226 277 228 225 Z30 251 Z3Z 233 234 235 236 257 238 259 240 241 24727 2437284745
ATH 226 226 226 228 228 228 23% 231 231 234 234 234] 237 237 237 240 240 240 243 243 243 248 248 248
A.Baa 222 223 224 225 226 227 228 229 230 231 232 2337 234 235 236 237 238 239 240 241 242 243 244 245
A,Bab 233 253 233 233 233 233 233 233 233 233 233 233| 245 245 245 245 245 245 245 245 245 245 245 245
A,Bac 240 240 240 240 240 240 240 24§ 24T 243 244 245
A.Bad Z45 245 245 245 245 245 245 249 245 245 7245 Z4%
A.ga 222 - - 225 226 227 228 229 230 23t 232 233| 234 235 236 237 238 239 240 241 247 243 244 245
A.Sb 250
A 102 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245
A.11aa | 243 - 247 247 241 241 241 244 244 245 245
. - 249 255 264 265 266

A dlc 249
B,5laal 223 224 225 226 Z27 228 229 230 23t 232 233 234| 235 236 237 238 239 240 241 242 243 234 245 246
B.5tab]| 223 224 225 226 227 228 229 230 23) 232 233 234| 235 236 237 238 239 240 241 242 243 244 245 2456
B.51hal ¢23 224 225 226 227 228 229 250 231 232 233 234} 235 236 237 238 239 240 241 242 243 244
B,51bb| 223 224 225 226 227 228 229 2350 231 232 233 2341 235 236 257 238 239 240 241 242 243 244
B,51ca 245 246
B.51ch 245 245
B,52 225 224 225 226 227 228 229 230 231 232 233 234] 235 236 237 238 239 240 241 242 243 244 245 246
C.la 222 223 224 225 7226 227 228 229 230 231 Z3Z 2331234 235 236 237 238 239 240 241 242 243 244 245

225 226 227 228 229 230 231 232 233 234 235 236| 237 238 239 240 241 242 243 244 245 2456 248 248

240 240 240

C.ld 222 223 224 225 226 227 228 229 230 231 232 2331 234 235 236 237 238 239 240 241 242 743 244 245

225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 248 248
[E] 227 223 274 225 226 2727 22877229 230 231 232 2353 234 235 736 237 258 239 230 241 242 733 244 243
C.3aa 224 224 224 227 227 227 230 230 230 233 233 233} 236 236 236 239 239 239 242 242 242 245 245 245
C.3h 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245
C.3ha 222 223 224 225 226 227 228 229 230 231 232 233} 234 235 236 237 238 239 240 241 242 243 244 245
C.3i 222 225 224 225 229 223 229
C.3k 252 282 237 252 252 2952
C.daa 225 225 225 228 228 228 230 230 230 234 234 2341 237 237 237 240 240 240 243 243 243 246 246 246
C.4b 222 223 224 225 226 227 228 229 230 231 232 233| 234 235 236 237 238 239 240 241 242 243 244 245
C.5a 249
C.G 225 ZZAT ZIS GG 21 228 729 250 23V Z3F 233 234 235 I36 Z5T 738 239 240 241 242 Z43 244 245 746

230 .

231 231 231 231 231 231 231 23%
C,8ba 23t 232 233 234| 235 236 237 238 239 240 241 742 243 244 245 246
D.1a 2285 204235 26 2T 2 9 | 235 236 257 238 230 240 241 242 243 244 245 246
D.lb 23% 233 233 733 233 233 233 233 233 235 233 235 245 245 245 245 245 245 245 245 245 245 2453 245
D, ic 233 233 233 233 233 233 233 233 233 233 233 2331 245 245 245 24% 245 245 245 245 245 245 245 245
Faia 223 224 225 226 227 228 229 230 251 230 235 2344 235 236 237 238 253 240 241 242 243 244 245 246
F.1b 223 224 225 226 227 228 229 230 231 232 233 234| 235 236 237 238 23% 240 241 242 243 244 245 2456

234

F.lc 24% 243 243 243 243 243 243 243 243 244 245 246
F.ld 243 243 243 243 243 244 245 246
H. 60 222 225 224 225 226 227 228 229 230 23F 232 253\ 238 235 235 257 738 239 240 241 Za2 243 244 245

*See "Key" on pages 56-59.
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INDEX TO "SOLAR-GEOPHYSICAL DATA"

1966
Key Jap  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec| Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
AlZa 246 247 248 245 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 264
A.2b 268 25B 258 258 258 258 258 258 258 258 258 2581 271 271 271 211 271 211 271 23f 211 2711 211 o@n
ALZc 247 248 249 250 251 252 253 254 255 256 257 2B7] 258 259 260 261 262 263 264 265 266 267 268 269
A3a 259 269 269 270
A.3b 246 247 248 259 --- 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269
A.5a 246 247 248 749 250 257 2452 49 254 TI55 Z2Be 257 258 259 260 267 IZ6Z 2635 264 U65 66 267 268 I6%
ATa 247 248 248 249 250 251 253 253 ~--= 256 257 257 258 259 260 261 262
A.Tb 249 249 24% 252 252 252 256 286 256 258 258 2581 261 261 261 264 264 264 267 267 267 270 270 270
A.Baa 2456 247 248 249 250 251 252 253 254 255 2586 257| 258 259 260 261 262 263 264 265 266 267 268 269
A.Bab 257 257 257 257 257 257 257 257 251 257 257 257 269 269 269 269 269 269 269 269 269 260 269 269
A Bac 246 247 7248 T Ja9 7150 ZBV Z5Y 253 754 E55 256 IS 258 T Z2B9TTde0 26T 262 285 264 265 Z6b 207 208 469
A ,Bad 257 257 257 2567 257 257 257 257 25F7 257 2571 257 269 269 269 269 269 269 269 269 269 269 269 269
A9 246 247 248 24% 250 251 252 253 254 255 256 257 258 259 280 261 262 263 264 265 266 267 268 269
A.9 250 250 254 254 257 257 257 259 260 263 263 263 263 263 263 266 266 266 267 267 267 268 -~ 269
A 103 246 == ewr  mmem eme we= e 253 254 255 257 257 |0 258 255 260 261 262 263 264 265 266 267 268 269|
A.10b . 257 257 258 259 260 261 262 263 264 265 266 267 268 269
A.10c 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269
AL10d 261 262 263 264 265 266 267 268 269
A.llaa 219 279 279 278 279 279 219 279 276 276 276 276 264 276 276 264 265 267 267 269 269 269
A.ilab 2B6 286 286 286 286 286 236 286 279 272 273 274
A.lTac Z16 270 270 270 270 277 27V 27V ZTVOOETTOETY X OET
A, tlad 267 267
A.tlae 261 261 261 261 262 263 264 265 266 === 277 =--
A.13a 306] 306 306 306 306 306 306 306 306 306 306 306 306
B.51ea 247248 249 ZO0D 7251 257 U554 254 Z55 256 257 258
B.Slab| 247 248 249 250 251 252 253 254 255 256 257 1258
B.5iba] 247 248 249 250 251 282 253 254 255 256 257 258
B.51ca 247 248 249 250 251 252 253 254 255 256 257 258] 259 260 261 262 263 264 265 266 267 268 269 270
3.51cb] 247 248 249 250 251 252 253 254 255 256 257 258) 259 260 281 262 263 264 265 266 Z67 268 269 270
8,52 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270
C.ta 246 247 "Z4B 239 250 Z5t  28Z 253 ZB4 255 156 257 288 2h9 760 261 262 263 Z64 265 Z60 X7 6B 769
249 250 251 252 253 255 255 256 257 258 259 260 261 262 263 264 265 266 267 268
266 + 266 266 270
268
C.lba 269 272 215 274
271
C.1d 246 ZAT 248 Za% 250 W1 25Z T ARE  TRA E5R 256 57 258 259 260 Z61 0 267 203 J64 265 266 267 268 769
249 250 251 252 253 255 255 256 257 258 259 260 261 262 263 264 265 266 267 268 %69 272 273 274
70 71
C.ha 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 1269
C,3aa 248 248 248 251 251 251 254 254 254 257 257 257
C.3h Z46 247 248 249 250 51 Z5Z I53 84 255 Zh6 I57 258 TT2R9TTE60 TI6T T 262 T 283 T mmm mom mrm mmm arm enm
C,3ha 246 247 248 249 250 251 252 253 254 255 256 257
C.31 251 252 253 253 254 25% 1256
C.3j 252 253 253 254 255 256 257 258 = 261 —ww  cee see veme wme eme mme mme e
C.3k 252 252 252 256 256 256 253 263 263 263 263 263 258 259 260 26t 262 263 264 265 266 267 268 269
C. 3 2647 26% 266 267 268 259
C.3n 260 260 260 261 262 263 264 265 266 267 268 269
C.4aa 249 249 249 252 252 252 255 25% 255 258 258 258 261 261 261 264 264 264 267 267 267 270 270 270
C.4b 246 247 248 249 250 251 252 253 2%4 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269
C.5%5b 275 275 235 2715 235 277
C.5c 21979 IO ZIG 279 ZIST V9IS 216 ZVe Ve 276 264 276 276 264 465 67 ZnT 269 269 269
C.6 247 248 249 250 251 252 253 254 25% 256 297 258 259 260 261 262 263 264 265 266 267 268 269 270
C.8be 247 248 249 250 251
C.Bbe 252 253 254 255 256 257 258 259 260 761 267 263 264 265 266 267 268 269 270§
Oofa™ [ 7247 248 Z4% 250 251 252 253 258 255 256 257 298] 259 260 261 2b2 265 264 2 66 267 268 469 270
Db 258 258 258 258 258 258 258 258 258 258 258 258| 270 270 270 270 270 270 270 270 210 270 270 270
D.ic 258 258 258 258 258 258 258 258 258 258 258 25B| 270 270 270 270 270 270 270 270 270 270 270 270
0,1d 270 270 270 27G¢ 270 Z70
D17 270 270 270 270 270 270 230 2710 2t0 233 273 273
FoIeT N AT 248249 250 251 257 Z5ETI54 255 256 257 298| T 267 265 <648 265 206 267 268 269 270
F.lb 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270
F.ic 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 275 215 275 275 275 275
F.ld 247 248 249 250 251 252 253 254 255 256 257 258 25% 260 261 274 274 274 Z2¥4 214 274 274 214 274
F.le 265 286 267 268 269 270
H,60 246 247 248 249 250 251 252 253 ©54  B5 256 257 258 259 260 261 262 263 264 265 2Job 267 268 769
H,63 282 282 282 282 282 282 282 282 282 282 1282 1282
*see "Key” on pages 56-59.
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INDEX TO "SOLAR-GEOPHYSICAL DATA"

1967 1968
Key Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dac Jan Feb Mar Apr May Jun Jul Aug Sep Oct wov Dec
A1 270272 273 274 275 276 277 218 279 280 281 282) 283 284 285 286 287 288 289 290 291 292 293 294
A.2a 270 27V 272 273 214 275 276 277 278 279 280 281 282 28% 284 285 286 2587 288 289 290 291 292 293
ALZb 282 282 282 282 282 2082 282 282 282 282 282 282) 295 295 295 295 295 295 295 295 295 295 295 293
A2c | 270 271 272 233 274 275 276 271 278 279 280 281 282 283 284 285 286 289 292 293
A2 211 2912 415 Zia 215 276 2i7 218 2719 280 281 282 283 284 285 JBB 2B ?EE 235 Zgﬁ'_E§ 2?2 Iy
A,3b 270 271 272 273 2714 X% 236 271 218 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293
L 271 272 273 214 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 250 291 292 293 294
AB 271 272 273 214 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294
A, 5a 270 273 Z¥2 275 274 275 276 277 278 279 280 281 782 283 284 7285 286 287 2088 2689 290 291 202 293
A.7b 2IVT2iE SIS 275 ZIS T ZTTTTIVE Z19 280 I8 I8Z | 283 284 285 266 287 2BE 289 290 291 297 295 294
A.Baa 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 29 292 293
A.Bac 270 27t 2792 213 274 275 276 2717 278 279 280 28] 282 2B% 284 285 285 287 288 289 290 29t 292 293
A.8g 270 271 272 213 274 275 276 277 278 279 280 2BI1 282 283 284 285 286 287 288 289 290 291 292 293
AL 92 271 272 213 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294
A, 9b 271 272 273 274 275 276 277 278 --- 280 281 2B2| 2835 284 285 286 --- 288 281 291 292 293 294
RT3 O I 2TETZTS === === ZIT ZIT 279 219 280 ——— | "IC= "I T84 285 287 287 788 _2@“ TG “2'91 TR TTIOE
A.10b 270 271 272 273 275 215 276 277 279 279 280 281 282 283 284 2785 287 287 288 289 290 291 292 293
AL 10c 270 27v 292 293 214 275 216 277 218 280 280 281 282 283. 284 285 286 287 288 289 290 291 292 293
AL10d 270 27% 272 273 274 275 276 277 278 280 280, 281} 282 283 284 285 286 287 288 289 290 291 292 293
A 10e | : 288 289 290 291 292 293
R.idaa | 271 272 275 21§ 275 Zi6 207 2I§ 219 280 281 ZEZ' EES EEE ZES ZBE ZET 238 289 290 29F 297 T 295294
AJllab| 275 276 277 278 2719 280 281 -—== see —me cee --
A Vlac| 27t 272 273 274 275 w-- ~--— 278 279 €80 2B1 ---| -o- ——e —en - -~ ZBR 289 790 29% 292 3293 -—--
A lae{ ~-- 272 273 274 === 276 217 === 279 280 -~ -—=| —rm cmm ome e oeee 288 289 200 293 292 293 am—
A.lld mwe === 278 279 279 280 281 282 —== wmn mma oee
A TZaa 8 84 285 286 287 288 289 200 291 292 205 208 298 298 300 5G4
A.t2ab 282 282 2082 282 283 284 285 286 287 288 289 290 291 292 293 295 298 298 300 301
A, 132 305 305 305 305 305 305 305 305 305 305 281 281 282 283 284 285 286 287 288 2899 290 293 292 293
_5ica 275 Z76 ZTTTIrE T A | 283 28B4 285 286 287 288 289 o290 291 297 A5 GAT
B.5ick| 271 272 273 274 275 276 277 278 279 280 281 2821 285 2B4 285 286 2087 288 289 250 291 292 293 294
B,52 27V 272 273 274 275 276 277 278 275 280 281 282 | 283 284 285 286 287 288 289 290 291 292 293 294
.la [ O 281 287 285 28F 285 286 287 ?EE 2 § 290 2_1 ? 2_2_3'
C.lba 275 276 277 278 279 280 281 282 283 284 2B5 286| 287 288 289 290 291 292 298
278
C.ld 270 271 272 273 274 215 276 277 218 279 280 281 282 283 28B4 285 286 287 288 289 290 29t 292 293
275 276 277 278 279 280 2B% 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298
C.1g 295 295 295 295 295 295
C.3a 270 271 272 273 274 275 276 277 278 279 280 281 282 28% 2B4 285 286 2B7 288 289 290 291 292 293
G, 3k 270 277 272 273 274 275 276 277 278 279 280 281 2BZ 283 28B4 285 286 287 2883 289 290 291 292 293
U3 ZI0 270 ZIT 273274 ZF5 276 277 Z18 279 2807 ZB1 T X R V. e e [ - A B Y
C.3m 280 281 282 283 284 285 286 287 288 289 290 291 292 293
C.5n 270 271 212 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293
C.3p ——— —== 272 273 274 275 276 277 278 279 280 2B} 282 —m= mme mem -—- —~— 288 289 290 201 292 293
C.5q 280 281 Y82 285 ZB3 485 486 287 ZBn ZBYT A0 29T 287 293
C.3r 279 280 281 282 283 28B4 285 286 287 28B 289 290 291 292 293
C,3s 282 -~ 284 285 286 287 288 289 293
C.Aaa | 217 29T 277 217 217 277 277 278 215 280 281 282 285 284 285 286 287 288 289 230 _fg_ 2'9'?' ﬂ__ 9a |
C.4b 270 27t 272 273 274 275 276 278 279 280 281 2B2| 283 28B4 285 286 287 288 289 290 291 292 203 294
C.4d 277 277 237 277 271 277 277 278 EZ79 280 281 2B2f 283 284 285 286 287 288 289 200 291 292 293 294
C.de me === 285 286 287 288 289 290 29} 292 295 294
C.4f 283 284 285 286 287 288 289 250 291 292 293 294
C.5 7218 278 278 4B0 280 20F 281 283 7285 244 285 28T Z87 268 280 200 2971 292 293 2G4 205 496 297 #99
C.5¢ 27 272 273 274 275 276 277 278 279 280 ZB) 282 | 283 284 285 286 287 288 289 290 291 292 293 294
C.5d —=o wee 298 279 279 280 281 282 wse mma mm= ome
C.6 271 Z¥2 273 274 275 276 277 278 279 280 281 282 | 283 284 285 286 287 2ZB7 B8 289 290 291 292 293
287 288 289 290 291 292 293 294 295 296 297 298
C.B 284284284 784 7284 284 e-m eme omm o e e
C.8ba -——— ——— 273 ZF4 2¥5 2%6 217 218 279 280 281 ---
C.Bbe 271 272 wm= === mmm mem mmm mem e e s ——e
D.7a TIT 272 215 274 275 276 ZTT 278 ZT9 280 281 UBIL 283 IB4 785 286 287 288 289 290 291 282 295 294
b.1b 287 282 282 282 282 282 282 7ZBZ 282 282 282 282} 294 294 294 294 294 294 294 294 294 294 294 294
D.te 282 282 282 282 282 282 282 282 282 282 282 282) 294 294 294 294 294 294 294 294 294 294 294 294
D.1d 27% 272 273 274 275 276 217 278 279 280 281 282{ 283 28B4 285 2B6 287 288 289 290 291 292 293 294
D.le 297 298 298
D, 1% 277 277 277 280 280 280 283 283 283 285 285 285| 290 290 291 295 295 295 296 296 1286|
F.Ta ZIT 212 ZI5TEATEIS 276 217 216 219 ZBO 20t 282 | 283 264 ?35 266 § 7 EEE 789 200 291 292 2935 294
F.lb 271 272 273 Z74 275 276 277 278 279 280 28) 282 283 284 285 286 287 288 289 290 291 292 293 294
F.ic 288 2088 288 288 288 288 288 288 288 2780 281 2B2| 283 284 285 286 2B7 288 289 290 291 292 293 294
F.ld 288 288 288 288 288 288 288 288 288 288 288 2B82| 288 284 285 286 287 288 289 290 291 292 293 294
f.le 271 272 273 274 275 276 277 278 279 280 281 282| --- 284 285 286 287 288 289 200 201 262 293 2941
H.60 Zi0 211 272 275 Z21& 275 276 27T Zig 279 Z80 281 782 283 284 2ZB% 78¢ 292 283
H,62 e mme mmm bea —mw b wee e mom o wes —eew e
H,63% 282 282 282 282 282 282 282 282 282 282 252 2B2| mew  mew  mee mesm s mee wee mee emm —ee e 95

*See "Key" on pages 56-59.
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INDEX TO 9SQLAR-GEOPHYSICAL DATAn

1969

Kay" s Jan Feb Mar Apr May Jun Jul Aug Sep Oct Hov Dec
erial

# page # page # page # page # page # page F page F page # page # page # page # page
A,l 295 296 297 298 299 41 300 31 3 32 302 4 305 354 304 36 305 28 306 28
A, 23 284 295 296 297 298 299 7 30 7 301 7 302 7 303 7 304 7 309 7
A.2b 307 6 307 6 307 6 307 & 307 6 307 & 307 &6 307 6 307 6 307 6 307 6 307 6
A.2c 294 295 796 297 298 299 7 300 7 3 7 302 7 303 7 304 7 35 7
A.3a 295 296 297 298 299 4t 300 31 301 32 302 34 303 34 304 36 305 28 306 28
‘A3b 295 296 297 298 259 T2 200 6t 307769 302 T 303 69 504 73 05 63 306 65
A4 285 296 297 298 299 41 0 N 301 32 302 65 303 64 304 67 305 38 306 59
ALS 295 296 297 298 299 4t 300 31 301 32 302 34 303 34 304 36 305 2B 306 28
ALSa 295 296 297 298 299 72 300 &1 301 69 302 71 303 69 304 73 305 63 306 65
A, 7b 285 296 297 298 299 41 300 31 301 32 302 34 305 34 304 36 305 28 306 28
A Baa 254 295 296 297 298 259 7300 7 0% T 502 T 303 7 /405 T
A,Bac 294 295 296 297 298 99 7 300 7 301 7 32 7 03 7 304 7 305 7
A.8g 294 295 296 257 298 299 7 300 7 301 7 302 7 303 7 304 7 305 7
A9 295 296 297 298 299 41 300 31 301 352 302 34 303 34 304 36 305 28 306 28
A.Sb 295 296 297 298 299 4] 300 3% 301 32 302 34 303 34 304 36 305 28 306 28 -
A, 102 294 295 296 297 298 299,297 306 20 301 227 302 21 305 23 30425 309 19
A.10D 294 295 2596 297 298 299 28 300 19 301 21 30z 20 03 22 304 24 X5 18
A, 10c 294 295 296 297 298 299 3% 300 22 3001 24 3502 23 303 25 304 27 305 21
A, t0d 294 295 296 297 298 299 32 360 23 301 25 302 24 305 26 304 28 305 22
A, 108 254 295 296 287 298 299 30 300 21 301 23 302 22 303 24 304 26 305 20 "
A.llaa 7285 256 787 298 259 B4 0 N 301 78 302 81 30579 304 B3 05 13 36 1A
A.llab 2998 58 3008 60 3018 86 3028 B4 3038 80 3048 77 3058 46  306B 52 3078 55 3088 65  309B b3 3108 36
A.lle - - -_—= —— —— -—- 301 64 302 34 303 34 304 36 305 28 306 28
A.12aa 3018120 l0Bt26 3038112 303118 3038 96 3048 92 3058 62 3068 68 3078 70 3088 81 3098 78 3108 952
A.12ah 3018121 3018127 3038113 3038119 3038 97 3048 93 3058 63 3068 69 3078 70 3088 82 3098 7% 3108 53
A, 12ba - - 296 297 298 299 357 300 27 301 29 ipz 29 303 31 304 31 305 25
A.12bb - —— - - — — —— ——- —— —— — 305 26
A.13a 294 295 296 297 298 299 33 300 24 301 26 302 25 303 27 304 29 305 23
AL l3b ——— m—— 296 297 298 299 34 300 25 30% 27 302 26 303 28 068 9% 3068100
Al 13c 294 295 296 297 298 299 36 300 26 301 28 302 28 303 30 304 30 305 24
B.5lca 295 296 297 298 299 104 30088 301 94 302 6% 305 95 304 100 205 94 506 92
B.51ch 295 286 297 298 299 105 300 89 301 95 302 96 303 96 304 101 3058 93 306 93
8,52 295 296 297 298 299 106 300 90 301 96 202 97 303 97 304 102 305 94 306 94
B,53 —— — —— - —— ——— ——— - = —— -— 306 96
C.ia 294 795 285 297 298 209 10 300 10 301 ¢ 304 10 305 10 304 10 305 10
C.1ba 2993 10 3008 4 0B 4 328 4 3038 4 3048 5 3058 4 3068 4 3078 4 3088 4 3098 4 3108 4
C,.ld 254 295 296 297 298 280 18 399 15 301 14 302 14 303 15 304 13 305 12

2998 35 3008 29 301B 35 3028 37 3038 48 3048 43 3058 30 3068 34 3078 34 3088 38 3098 33 3108 23
C.la —-—— ——— - -—— - — —— 3078 24 3088 27 3098 23 3108 17

- TYOE AT CSO0E 38 30718 51 3028 45 3058 57 3048 51 5055‘3‘5_3533"55_“? OS5 3088 39 3098 44 3108 24

C.3a 294 295 296 297 298 (= Sea C.3 —-)
C.3k 294 295 296 297 298 (-~ See C,3 ==}
€.31 -— -—- - 297 --- -— - - -—- - --- ---
C.5m 294 285 296 297 298 {~~ Sea C,3 --)
TS 294 255 7256 257 268 {-~See C,3 —)
C.3p 294 295 296 297 298 (== See 5.3 —}
C.3g 294 3008 38 296 297 298 (— Sea .3 -=)
C.3 294 295 296 297 298 {-- See C,3 -
C,.3s 294 295 296 297 298 {~~ See C,3 ——)
T.4an 295 296 297 298 299 B7 300 74 301 81 3072 B4 303 82 304 B& 305 77 A06 79
C.4b 295 296 297 298 299 &7 300 74 301 81 302 B4 303 82 304 86 305 TV 306 79
C.4a6 295 296 297 298 299 B7 300 74 301 81 302 84 303 82 304 86 305 77 s 19
C.4e 295 296 297 298 299 87 300 74 301 Bl 302 84 303 82 304 86 305 77 306 '.'9
C.af 297 298 299 87 300 74 301 302 303 306
'C__B"b__'.— ?§§§ 57__—3'5'63_58 3028 89 30387108 3048704 3048 76 SOF{?J' 3068 5 3B 55 3 E 71 51?5 55 51?8_8_8‘
C.5c 295 296 297 298 299 86 300 75 301 80 302 83 303 81 34 85 305 75 306 76
C.B 794 295 296 297 298 239  i9 300 16 301 15 302 15 303 16 304 14 305 13

2998 36 3008 30 30IB 36 302B 38 3038 49 304B 44 3058 31 3068 74 - ——— — 306 71
D.la 7SS 296 297 258 299 100 300 84 30T 90 07 9 303597 304 97 X5 89 306 87
D.1b 306 B89 306 89 306 89 306 89 306 89 306 89 306 89 306 89 306 89 306 8¢ 306 89 306 89
D.1le 306 90 306 90 306 90 306 90 306 90 306 9¢ 306 9SG 306 90 306 90 306 S0 306 90 306 90
C.id 295 296 297 298 299 102 300 86 301 92 gz 94 303 94 304 99 305 91 306 91
D.te —= © 3008 74 3018102 3028 79 3038 98 3048 94 3058 68 3068 74 3078 76 -~ 3098 Bﬂ 3108 58
v, 1f 3008 84 3008 84 300B B4 3038110 2038110 3038110 3045107 3048107 3048107 3078 88 3078 88 3078 88 .
F.Ta 295 296 297 z298 799 98 300 &4 3017 86 302 90 30390 04795 305 E? 366 85
F.ib 295 296 297 298 299 98 300 82 301 B8 302 90 303 90 304 95 305 306 85
F.lc 295 296 297 298 299 98 300 82 301 88 302 90 ~-- - —— ———
F.1d 295 296 297 298 239 98 300 82 301 88 302 90 --- —_— - ——=
Feo 295 296 297 2%8 299 99 300 83 301 89 302 91 303 91 304 96 305 88 306 B6
BEY 294 295 296 297 79 299 5 300 5 301 5 302 ETTE5E 5 304 777505 5
H,62 3008 76 3GIBI07 3028 B2 30358101 3048 97 3058 70 3068 78 3078 80 3088 88 3098 83 3108 60 3118 62

*See "Key" on pages 56-59.
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INDEX TQ “SOLAR~GEOPHYSICAL DATAW

1970

Kay Jan Feb Mar Apr May Jun Jul Aug Sep Cct Nov Dec

A,
Al 307 30 308 30 309 31 310 63 311 83 312 62 313 62 314 63 315 60 36 63 317 58 38 59
A.2a 306 7 307 7 308 7 %9 7T 30 7 31 7 32 7 33 7 314 7 35 ¥ 36 1 3T 7
A.2b 319 6 319 6 319 6 319 6 319 6 319 6 319 6 319 6 319 B 319 6 319 6 318 &
AZe 06 7 307 7 38 7 3209 7 30 7 311 7 32 7 N3 ¥ 34 7 35 7 36 7 31 7
A3a 307 30 308 30 309 3% 310 31 311 32 312 32 313 31 314 31 315 30 316 32 317 28 318 28
) 307 67 308 63 309 68 310 735 311 14 312 712 313 73 314 14 315 70 316 714 317 68 318 79
A4 307 61 308 58 309 62 310 63 311 63 312 62 313 62 314 63 315 60 316 63 3I7 58 318 59
ALD 307 30 308 30 309 31 3t0 33 311 32 312 32 313 31 314 31 315 30 316 32 317 28 318 28
g.gz 307 67 308 63 309 68 30 73 31V 74 312 72 313 73 314 7T 315 70 316 T4 317 68 3i8 0
. b i i e o —— — —— -— —-— — 338 77
A.7b 307 30 308 300 309 31 310 63 311 65 312 62 515 62 314 63 513 B0 316 B3 317 58 318 59
A.Baa 36 Y 307 v 308 7 39 7 30 7 3% 7 3z 7 3¢M3 7 34 7 35 71 36 T 317 7
A.Bac 306 ¥ 307 7 38 1 N9 Y 30 7 31 7 32 ¥ 33 7 34 7 35 7 36 1 317 7
A.Bg 06 7 307 7 38 7 309 7 30 7 3¢ 7 32 7 X3 7 34 7 M5 P 56 7 37T 7
A,Ba 307 30 308 30 309 3F 310 33 311 32 312 32 315 31 314 31 315 30 316 32 317 28 318 28
A.9b 307 30 308 30 309 31 370 33 3t1 37 312 *32 313 30 314 31 315 30 316 32 A17 28 318 78
AL9¢c - -— — 310 33 311 32 312 32 313 31 34 31 315 30 316 32 317 28 318 28
A.10a 306 14 307 17 308 17 309 18 310 18 31 21 - —— 314 18 315 17 316 17 318 97
A.10b 306 13 307 16 38 165 309 7 310 17 311 20 312 % 313 15 314 7 35 16 316 16 318 96
A.10c 306 16 307 19 308 19 308 20 310 20 311 23 3i2 2§ 33 17 314 20 315 1% 316 19 317

AL, 10d [:] 4 1 EX] _W_TQ
A.108 306 15 307 18 308 18 309 t9 310 19 311 22 312 20 313 16 314 19 315 18 316 @ 317 17
A.11aa 307 77 308 73 309 78 310 84 311 84 312 83 313 83 314 85 315 81 316 82 317 77 318 78
A.tlab 311B 38 312B 56 3138 72 314B 61 3158 72 3i6B 99 317B 90 3188 68 3198 61  320B 65 3218 65 3228 66
A,ile 307 30 308 30 309 31 310 33 311 32 312 32 313 31 314 31  316B130 36 32 317 28 318 28
A. 3118 54 3168114 3178106 3238 86 3238 92 3238 98 3468 74 3268 BO
A.12ab 3118 55 3128 70 3138 82 3148 77 3158 89 316B115 3178107 3238 87 3238 93  323B 99 326B 75 3268 81
A.12ba 306 21 307 24 308 23 309 24 310 25 311 27 312 25 313 21 314 25 315 23 36 23 317 23
A.12bb 306 22 307 25 508 24 309 25 310 26 31t 28 312 26 3t3 22 314 26 315 24 316 24 317 24
A l2¢ 306 24 307 27 308 26 309 27 310 28 311 30 312 28 33 24  3t4 28 315 26 36 26 317 25
A.13a 306 18 307 21 308 2t 309 22 310 22 311 25 312 23 313 19 314 22 315 21 317 21 318 20
A.13b 306 19 307 22 - — —— — _— —— -—— -— -— —

g. 13¢c 306 20 300 23 308 22 309 23 310 23 311 26 312 24 313 20 314 23 35 22 316 22 3177 2V
B.51ca 307 95 308 98 309 106 310 #7311 1066 312 106 313 112 314 112 315 104 316 104 317 100 518 106
B.51cb 307 97 308 99 309 107 310 108 311 107 312 107 313 113 314 113 315 105 516 0% 317 101 318 107
B.52 307 98 308 100 309 108 310 109 311 168  3i2 108  3t3 114 314 114 315 106 316 106 317 102 315 108
8,53 307 100 308 102 309 110 310 1t1 311 110 312 110 313 116 314 $1% 315 108 316 108 317 104 318 110
C.

C.la 306 W 307 10 308 0 309 10 310 10 311 W0 312 W0 313 10 314 10 315 1¢ 316 10 317 10
C.tba 31185 328 4 3138 5 34B 5 3158 4 316B 5 3178 5 3188 4 3198 4 3208 4 321B 4 5228 4
c.id 306 12 307 15 308 15 309 16 310 16 311 19 312 18 313 14 314 16 315 15 316 5 317 14

311B 26 3128 34 313B 34 314B 38 3158 41  316B 52 317B 56  318B 44 3198 45 3208 47  321B 40 3228 38

C.le 3116 19 3128 24 3138 25 3146 26 315B 2¢ 3168 38 3178 40 3188 30 3198 32 3208 36 3218 32 3228 30
c.1f — -—= e —— - —— s 2198 85 3208 91 3ZiB 89 3228 91 3238 79
C.3 3118 27 3126 35  313B 35 3148 39 3158 42 3168 53 3178 57 3186 45 3i9B 46 320B 48 321B 41 3228 39
C.4aa 307 84 308 82 309 87 310 93 31 92 312 92 313 91 314 93 315 87 316 89 317 86 318 B4
C.4b 307 84 308 82 309 a4y 310 93 311 92 312 92 -— —— — —— 317 86 318 B4
C.4d 307 84 308 B2 309 87 310 93 311 92 313B108 313 91 314 93 315 87 316 B9 317 86 318 84
C.de 507 B4 308 82 309 §F 3Tw7Z 51 92 312 92 315 91 314 93 315 87 316 89 3i8B 96 318 84
C.4f 307 84 308 82 309 87 310 93 311 92 312 92 313 9t 314 93 315 87 316 8% 317 86 318 84
C.4g ——— 308 82 309 B7 310 93 312B 89 312 92 3t3 91 314 93 315 87 3238 83 --- -—
C.5b 3138106 313B107 3138 70 314B 60 3158 71 3i6B 97 317B 88 31BB 66 3198 60 320B 64 32iB 64 3238 85
C.5¢ 307 Y9 308 76 309 80 31) B 311 86 312 BS 313 85 314 BY 315 B3 316 84 317 1% 318 80
C.6 307 80 308 77 309 82 310 88 311 87 5312 Bf 315 BJ7 314 89 315 64 316 85 317 8 378 81
D.

D.la 307 93 308 94 309 102 310 104 31V 103 312 103 313 108 314 109 315 100 316 100 317 96 318 100
D.lbk 318 102 318 162 318 102 318 102 318 102 318 102 318 102 318 102 318 102 318 102 318 102 318 102
D.lc 318 103 318 103 318 103 318 103 318 103 318 03 318 103 3§88 103 318 03 3t8 103 318 103 318 103
D,1d 307 95 308 96 309 104 310 W06 311 105 312 105 313 110 314 ¥t 3915 102 316 102 317 98 318 104
D, la 311B 60 === 3138 94 3148 B2 3158 94 3168120 317B112 3188 84  --- 3208 81 3218 80  322B B2
o.if 3108 68 3108 68 3108 68 35138104 3158104 3138104 3178122 3178122 3ViB12Z 3186 94 3188 %4

F.

F.la 307 9% 308 92 309 100 310 102 331 191 312 10t 313 106 314 107 315 98 316 98 317 94 316 98
F.lb 307 9% 308 92 309 100 310 102 311 167 312 101 3#3 106 314 07 315 98 316 98 317 94 318 98
F.lc — - e — 311 101 312 101 313 106 314 107 315 98 316 98 317 94 318 98
F.ld ——— —~— —-—- — 311 101 312 101 313 106 314 107 315 98 316 98 317 94 318 98
F.ie 307 92 308 93 309 107 310 103 311 102 312 102 313 107 314 108 315 99 316 9% 37 93 318 99
H.,

H,.&0 36 5 307 5 308 4 309 5 50 5 311 5 312 313 5 314 5 315 5 316 M 5
H.62 3128 78 313B 97 314B 85  3i5B 97 3168122 317B114  318B 86 3198 78 3208 B4  321B 82  32Z2B 84 3238 72

*See “Key" on pages 56-59.
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INDEX TO "SOLAR-GEOPHYSICAL DATA"

9
Kay Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dac
A,
ALt 319 62 320 59 321 64 322 61 323 60 324 62 325 65 326 61 327 58 528 60 529 58 330 58
A.2a 318 7 319 7 320 7 321 7 322 7 323 7 374 7 325 7 326 7 327 7 328 7 329 7
A.2b 331 6 331 5] 331 [ 331 & 351 6 331 6 331 & 33 6 334 <] 331 6 331 6 331 6
A.2c 318 7 319 7 320 7 321 7 322 7 323 7 524 7 325 7 326 T 327 7 328 7 329 7
A, 3e 319 3 320 31 321 33 322 31 323 29 324 32 325 32 326 30 327 28 328 29 329 28 330 27
A3b EIENEE] 320 69 321 75 ETh 35 N 324 T2 325 T4 326 12 327 68 328 N 329 68 330 69
A4 319 672 320 % 321 64 322 61 323 60 324 62 325 63 326 61 327 58 328 60 320 58 330 58
A.S 319 31 320 31 321 33 322 31 323 29 324 32 325 32 326 30 327 28 328 29 329 28 330 27
A Sa 39 73 320 69 321 175 322 M 323 M 3z4 72 325 74 326 12 327 6B 328 N 329 68 330 69
A,5p 319 80 320 75 321 83 322 719 323 80 324 80 325 B2 326 79 321 76 328 78 329 76 330 76
AJTD 319 62 320759 3164 S22 81 323 60 324 B2 5256 63 326 61 327 98 328 60 329 58 330 58
A.Baa 318 7 319 7 320 7 321 7 322 7 323 7 324 7 325 7 326 K 327 7 328 7 329 7
4 ,.8ac 318 7 319 7 320 7 321 7 322 7 323 7 324 7 325 7 326 7 327 7 528 7 329 7
A.8g 318 7 319 7 320 7 321 7 322 7 323 7 324 1 325 7 326 7 327 7 328 7 329 7
A,5a 390 31 320 31 321 33 322 31 3253 20 324 -32° 325 32 326 30 327 28 328 29 329 28 330 27
A.9b 19 3T 320 31 32T 535 32551 323 25 324 52 325 32 326 30 527 48 328 29 329 28 330 27
4,9 319 31 320 3t 321 33 22 31 3258 61 324 32 325 32 326 30 321 28 329 29 329 29 330 27
A.l10a 318 15 319 15 320 16 321 16 322 15 323 15 324 18 325 18 - —— 3338 66 3338 67
A.10b 318 14 319 14 320 15 321 15 322 14 323 14 324 17 325 17 —— —— -— -—
A, i0c 318 17 319 17 320 18 321 18 322 17 323 17 324 20 325 20 326 15 327 16 328 15 329 16
AL30d 318 18 319 18 320 19 321 19 322 18 323 18 324 21 325 21 326 16 327 17 328 16 379 17
A, Qe 318 16 319 16 320 W 321 17 322 16 323 16 24 19 325 19 326 4 3271 15 328 14 32% 15
A.llaa 319 81 320 76 3z21 84 322 8o 323 81 324 81\ 325 83 326 80 327 77 328 79 329 77 3350 717
A, 1lab 3238 53 324B 44 3258 33 3268 47 3278 44 3288 36 3298 60 330B 64 3318 42 3328 34 3338 39 3348 38
A.lle 319 3 3228 94 321 33 322 31 323 29 324 32 325 32 326 30 327 28 328 29 329 28 330 27
R, 12aa 3795 68 3208 T4 i760 B0 5280 86 5280 92 5300 92 3305 98 3360 98 330104 T3ETT0 5388 68 5388 J0
A.i2ab 3288 69 3288 75 3208 81 32688 87 3288 93 3308 93 330B 99 3368 99 3368105 3368111 3388 65  338B 71
A.i2ba 318 21 319 24 320 25 321 24 122 24 323 22 324 27 325 27 326 22 327 25 328 23 329 23
A 1Zbb 318 22 319 25 320 26 321 25 322 25 323 23 324 28 325 28 326 23 3298 89 3298 B9  ~—-
ALd2C 318 23 3i9 26 320 27 321 26 322 26 523 24 324 29 325 29 326 24 327 24 328 24 32% 24
A.13a 318 19 319 22 3200 23 321 22 32722 323 20 524 25 325 25 326 20 32T 21 328 21 329 21
A 13¢ 38 20 319 23 320 24 321 23 322 23 325 21 324 26 325 28 326 21 327 22 328 22 329 22
B.
B.51ca 319 104 320 86 521 104 322 100 323 102 324 100 325 104 326 100 327 96 528 98 329 95 330 98
B.51ch 319 105 320 97 321 105 322 101 3235 103 324 101 325 105 326 101 321 97 328 99 329 97 330 99
8,52 319 106 320 98 321 106 322 102 323 104 324 102 325 106 326 102 327 98 328 100 329 98 330 100
8.53 319 108 320 100 321 108 324B 70 3248 70 324 104 325 108 326 104 327 100 328 102 3308104 330 102
C.
C.la 318 10 319 10 320 10 321 10 322 10 323 10 324 10 325 10 326 10 327 10 328 10 329 10
C.lba 3238 4 3248 5 3258 5 326B 4 3278 4 3288 4 3208 4 3308 4 35318 4 3328 4 3338 4 334B 5
C.ld 3238 35 324B 29 3258 23 3268 32 3278 28 3288 26 3298 44 I30B 45 331B 30 3328 23 333 25 334B 24
C.ie 3238 25 3248 21 3258 16 3268 22 3278 19 3288 17 3298 30 3308 33 331B 29 3328 15 3538 19 3348 18
[ EI 3248 3 g T e 5200 B 400D 89 3508 BY 3518 65 3328 59 3338 63 5548 63 3358 65
C.3 %238 34 3248 30 3258 24 326B 33 327B 29 3288 27 3298 45 3308 46 3318 31 3328 24 333B 26 3348 2%

—— 389 19 320 20 321 20 322 19 323 19 324 22 325 22 326 17 327 18 328 17 329 18
C.4aa 319 838 320 81 21 89 322 86 325 87 324 87 325 89 326 86 327 82 320 84 329 82 330 82
C.4b 319 B8 320 81 321 89 322 86 323 87 324 87 324 89 326 86 3271 82 %286 84 329 82 330 82
C.4d TG EE 330 81 321 B89 332 66 325 87 524 81 324 B89 326 8o 327 82 328 84 0
C.de 319 88 320 81 327 89 322 B6 323 87 3218 73 325 89 3218 71 327 82 328 84 329 82 330 82
G.Af 319 B8 320 a8t 32§ 89 322 B6 325 87 324 87 325 89 326 86 527 82 328 B4 329 82 330 82
C.4g o —-— 321 B9 322 85 323 87 324 87 328R 64 3288 65 - — 3338 70 3338 71
C.5b 3238 52 3248 43 37258 32 326B 46 5278 43 3288 35 3258 59 3308 63 3318 41 3328 33 3338 38 3548 37
C.5¢c 319 B3 320 78 321 86 322 82 323 83 3724 B3 325 85 326 82 2779 328 81 329 79 330 79
C.6 319 B4 320 79 321 87 322 83 323 84 324 B84 325 86 3726 83 327 80 I8 82 329 8% 330 80
D.
D.la 3t9 100 320 92 321 100 322 96 323 98 324 96 325 100 325 96 327 92 328 94 329 92 330 92
D,1b 330 94 330 94 330 94 330 94 330 94 330 94 330 94 330 94 350 94 330 94 330 94 B0 o4
D.ic 330 95 3530 95 330 95 333 95 330 95 330 95 330 95 330 95 330 95 330 9% 330 95 330 95
D.1d 319 102 320 94 321 102 322 98 323 100 324 93 325 102 326 98 321 94 328 ©°6 329 94 330 96
D.le 3238 69 324B 58 5258 49 3268 62 3278 60 328B 51 3298 76 —m— —_—— ——— -— 3Z4B 54
DLt 319 103 320 95 321 103 322 99 323 101 324 99 325 103 326 99 327 95 528 97 329 95 330 97
F.
F.la 319 96 320 90 321 98 322 94 325 96 324 94 325 98 326 94 321 90 328 92 329 90 330 90
F.1b 319 96 320 90 321 98 322 94 523 96 324 94 3288 67 3288 67 3288 57 328 92 329 90 330 90
F.lc 319 96 320 %0 321 98 322 94 325 96 324 94 325 98 326 94 327 90 328 92 3338 76 3338 76
F.Md 319 96 20 90 321 98 322 94 323 ©6 324 94 325 98 326 94 327 90 328 92 3338 76 33358 76
F.le 319 98 320 91 321 99 322 95 323 97 324 95 325 99 326 95 327 8% 328 93 326 91 330 91
F.Of 319 96 326 90 321 98 327 94 325 96 32494 32% 98 326 94 327 90 328 92 329 90 230 50
F.lg 319 96 320 90 321 98 322 %4 323 96 324 94 325 98 326 94 327 90 328 92 320 90 330 90 -
H.6Q 318 4 319 5 320 5 521 5 322 5 523 5 324 5 325 5 326 5 327 5 328 3 529 5
H,62 524B 60 3258 52 326B 64 327B 62 3288 55 5208 78 3308 82 3318 58 3328 52 3538 56 334B 58 3358 56

*Sge "Key" on pages 56-39.




INDEX TO "SOLAR-GEOPHYS{CAL DATA"

1972

Kay Jan Fab Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
A,
ALl 351 64 332 39 333 S56 334 66 335 34 336 30 337 40 338 24 339 28 340 26 341 22 342 22
A.2a 350 7 33t 7 332 7 33% 7 334 7 335 7 3% 7 3BT 1 3 7 3% 6 0 7 341 7
A.2b 43 6 343 & 343 6 33 6 343 6 343 & 343 & 343 6 343 6 343 & 343 & 343 5
A.2c 30 7 3 7 332 7 3%% ! 334 7 335 7 3% 7 337 1 M8 6 339 7 30 7 341 7
AS8 331 3> 332 30 333 25 334 36 335 34 336 30 337 40 338 24 339 28 340 26 341 22 342 22
A.3b 331 75 332 14 333 72 334 B1 . 3%5 96 536 90 357 102 338 86 339 88 340 89 341 82 342 b4
A.d 331 64 332 59 333 56 334 66 335 34 336 30 337 40 338 24 339 28 340 26 341 22 342 22
A5 331 33 332 30 333 25 334 36 335 34 336 30 337 40 338 24 339 25 B340 26 341 22 342 22
A.5a 33y 75 332 74 333 72 334 81 335 96 336 90 %37 102 358 86 339 88 340 8% 34) 82 342 84
A.Sb _ 331 B2 332 8Y 333 7% 334 BB 335 104 336 97 337 109 338 93 339 95 340 98 4% 87 42 B9
A.70 351 64 4 4 8 340 26 41 22 3472 22
ATc — 332 59 333 56 334 66 335 34 336 30 337 40 338 24 339 2B 340 26 341 22 342 22
Allja - -=- -— —— 335 34 336 30 337 40 338 24 339 28 30 26 341 22 342 22
A.Baa 30 v 3% 7 332 7 333% 7 334 } 3% 1 336 ¥y 5317 7 33 7 33% 7 30 7 3l 7
A.8ac 330 7 33t 7 332 7 33% 7 334 7 335 7 33 7 337 7 338 7 339 7 BAQ 7 341 7
A8y EETUR A I ¥ I B X SR A x VAN R 5. AR = O A 1 T A A - S A R A U1 - LY
A9a 331 33 332 30 533 25 334 36 335 34 336 30 .0 337 400 338 24 339 28 340 26 341 22 342 22
A.Sb 331 33 332 30 333 25 334 35 335 34 336 30 337 40 338 24 330 28 M0 26 341 22 342 22
A9 531 3% 332 30 333 25 334 55 355 34 336 30 3386 63 339B 96 3539 2B 340 26 341 22 342 22
A, 102 3335 66 3338 69  334B 69 334B 70 334 17 335 15 336 15 337 18 338 i5 340 17 340 13 341 13
A.10c 350 14 331 18 332 16 535 14 334 19 335 17 336 17 5357 18 338 17 339 15 340 15 341 15
A, 10d 330 15 331 9 332 17 333 15 334 20 335 18 336 18 337 19 338 18 339 16 340 16 341 16
A.108 330 13 331 16 3%2 15 333 13 334 18 335 16 336 16 337 W 538 6 339 13 340 14 341 14
A.llaa 331 83 332 82 333 80 334 89 335 105 336 98 337 110 338 94 339 96 340 99 341 88 342 90
Al Sab 3358 39 336B 6B 3378 66  33BB 32 3398 62 340B 59 3418 A4 3428 70 3438 34 3448 54 3458 23 3468 24
A.lle 339 28 340 26 MZ2BW9 0 ~--
AJtZaa 3388 78 3376 98  337B 82 338G 47 339B 78 340B 74 341B 60 3428 86 3438 49 345B 56 3455 38 346B 408 3538 58
A, E2ab BE8B 79 3%7B 99 3578 83 5388 48 339B 79 340B 75 341B 61 342B 87 3438 50 3458 57 3458 39 346B 414 3538 59
A.12be 33 22 331 28 332 26 335 19 334 28 335 26 336 24 3317 28 @ ~=- 339 22 340 20 -
A.12bb ——— ——— - 333 20 334 29 335 27 3% 26 337 29 338 2% 339 23 340 22 341 19
A T2c 330 25 331 29 332 27 355 AT 354 31 335 28 336 2/ 3 N --- -— -—— ———
A 1352 330 20 331 26 332 24 333 19 334 28 335 26 336 24 337 28 - 339 22 340 20 341 19
A.13b —-— -— _— 55% 20 %34 30 335 27 336 26 337 29 338 21 339 24 340 23 341 19
ho13e 330 20 331 27 332 25 333 18 334 27 335 25 eww -_— — -— —— -
AT s — —— 3%% 20 334 30 335 27 336 26 337 29 338 21 3% 24 540 23 341 19
A. 8 —— —— -— 333 20 334 29 335 27 336 26 337 29 338 21 339 23 340 22 541 19
B,
B.51ca 331 106 332 106 333 104 334 108 335 130 336 122 337 132 338 122 339 )6 340 124 341 104 342 110
B.51ch 331 107 332 07 333 105 334 109 335 131 336 123 337 133 338 123 339 FE7 340 125 341 105 342 118
B,52 331 108 332 108 333 106 334 110 335 132 336 124 337 134 338 124 339 118 340 26 341 106 342 112
2.53 331 110 332 110 333 108 334 112 335 134 336 126 337 136 338 126 339 120 340 128 341 108 342 114
C.ta 330 10 331 10 332 10 3%3 10 334 0 335 W0 336 0 337 10 338 10 338 9 340 0 341 10
C.lva 3358 5 3368 5 3378 S5 338B 5 330B 5  340B 5 3418 5 3428 4 3438 4 344B 4 3458 4 346B 4
C.ld 3358 23 3368 38 3378 37 3388 22 3398 38 340B 35 3418 28 3428 34 3438 22 344B 25 345D 14 3468 14
C.le 3558 18 3388 30 3378 28 3388 15 3398 28 340B 24  341B 21 5428 25 3438 16 344B 19 3458 11 3468 1t
C.tf I36B 92 3378 96 338B 62 3398 94  B40B 90  34IB 76 342B105  343B 65 3448 79 345B 55 3468 53 3478 51

3 B 24 9 B 38 LRLCT] SB 39 405 36 I8 29 LY.y 435 445 26 1368 15

330 16 331 20 332 18 333 16 334 21 335 19 336 19 337 20 338 19 339 @8 340 17 ;4; 1l“n'

C.31 e — —_— —— -— - -_— —_— — ——— —— 47 101
C.4a2 331 88 332 BB 333 86 334 94 335 111 336 104 337 115 338 100 339 101 340 105 341 93 342 95
C.4b 331 88 332 B8 3535 B6 334 94 335 |11 336 104 337 115 338 100 339 101 340 105 341 93 342 85
C.4d 331 8B 332 BB 335 86 534 94 550 | 104 i 1 @ rl 41 'y
C.de 331 BB 332 BB 3368 95 334 94 335 111 336 104 337 115 338 100 339 101 340 105 341 93 342 95
C.Af %31 88 332 BB 333 86 334 94 335 111 336 104 337 115 338 100 339 101 340 105 343 95 342 g3
C.4g -— 3338 72 -—- 334 94 335 111 ——— ——— m— -—- - - -
C.5b 3358 38 337104 338B B2 3385 51 3418 78 3418 79 5418 43 - —— - = -
C.5c TIT ES T 333 84 335 B2 334 91 355 107 3% 100 357 112 358 06 3539 08 34¢ 10 347 90 347 07
C.6 331 86 332 85 335 B3 334 92 335 108 336 101 337 113 338 97 330 99 340 102 341 9t 342 93
D,
D.1a 331 102 332 102 333 100 334 104 335 126 336 118 337 128 338 118 339 112 340 120 341 100 342 104
D.1b 342 106 342 106 342 106 342 106 342 106 342 106 342 106 342 106 342 106 342 106 342 106 342 106
D.1e 342 107 342 107 342 107 342 107 342 i07 342 107 342 107 342 107 342 107 342 107 342 107 342 107
0.1 %31 j04 ¢ 332 104 333 102 334 106 335 128 336 120 337 130 338 120 339 14 340 122 341102 342 108
D.le — ——— ——— —_— 3398 84  340B 80  --- 2428 92 3438 55  --—- 3458 44 @ —--
B. i TR TSS T08 353 105 334 107 335 128 336 121 557 131 338 (21 339 ikx 340 123 317103 34Z W%
F.
F.la 331 100 332 100 3338 71 334 102 335 124 336 116 337 126 3508 98 3508 98  350B 98 350B 98 3508 98
F.1b 331 100 332 00 333 98
Fa.lc 331 100 342B111 333 98 334 1027 335 124 356 116 337 126 338 116  33% 110 340 118 341 98 342 102
F.ld 331 10¢ 3428111 3478111 3428111 3428111 336 116  348B 49 3483 49 3488 49 3488 49 3488 49 3468 49
F.la 331 108 332 101 3%4B 71 334 103 335 125 336 117 337 127 3508 99 3508100 3508100 3508101 3508101
Folf I 00 357 100 333 98 334THO7 535 124 336 116 337 126 336 116 339 110 340 118 34t 98 3477102
F.lg I3t 100 5%2 100 333 98 334 102 335 124 336 i16 337 126 338 116 339 110 340 V18 34) 98 342 02
H.60 330 5 331 5 33z % 33% S5 33 5 3% 5 33 5 337 4 338 5 339 4 340 5 341 5
H.62 3368 85 3378 90 1388 55 3398 87 3408 83 3418 69 3423 98 3433 98 344B 72 3458 48 3460 48 3478 44

*See "Key" on pages 56-59.
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Kay Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
A,
ALY 343 22 344 26 345 30 346 30 347 24 348 24 348 26 350 28 351 26 352 24 353 26 354 24
A2a 342 7 33 7 344 7 35 7 346 7 347 7 38 7 3% 1 30 7 351 7 352 7 353 7
AJ2b 355 6 385 6 355 6 35 6 355 6 355 6 3B 6 3B5 6 355 6 355 6 355 6 355 6
AL2c 42 7 543 7 44 7 345 7 X6 7T 347 7 348 7 M9 7 350 7 351 7 332 7 353 7
A,3a 343 22 344 26 345 30 346 30 347 24 343 24 349 26 350 28 351 26 352 24 353 26 354 24
) 543 84 344 82 545 9z 346 90 347 86 348 €4 349 88 350 90 351 88 352 86 353 86 354 86
Aud 343 22 344 26 345 30 346 30 347 24 348 24 349 20 350 28 351 26 352 24 333 26 354 24
AB 343 22 344 26 345 30 346 30 347 24 348 24 349 26 350 28 351 26 352 24 353 26 354 24
A.da 343 B4 344 32 345 92 346 90 347 86 348 84 349 88 350 90 351 86 352 86 353 86 354 g6
A, 5b 343 91 344 B8 345 99 346 96 347 92 348 90 349 95 350 95 351 91 352 93 353 92 354 91
) = ——— = — -— 3ag 22 345 EsT 35027 351 25 352 23 353 45 54T
A.7b 343 22 344 25 345 30 346 30 347 24 348 24 349 26 350 28 351 26 352 24 353 26 354 24
AlTc 343 22 344 26 345 30 346 30 347 24 348 24 349 26 350 28 351 26 352 24 353 26 354 24
Al ]a 343 22 344 26 345 30 346 30 347 24 348 24 349 26 350 28 551 26 352 24 353 26 354 24
A,Te 343 22 344 26 345 30 346 30 347 24 348 24 348 26 350 28 351 26 352 24 353 26 354 24
A.Bza 342 7 33 7T 384 7 345 7 546 7 347, 70 348 7} 39 ] 350 7 31 7 32 T 35 7
A,Bac 342 7 343 7 344 7 35 7 346 7 '347 7 38 7 349 7 30 7 31 7 32 7 353 7
A.8g 342 7 343 7 344 7 345 7 346 7 347 7 348 7 349 7 30 7 350 7 3562 7 353 7
A9a 343 22 344 26 345 30 346 30 347 24 348 24 349 26 350 28 2 —-- — — ———
h.90 D45 22 344 26 345 3 346 30 347 24 348 24 349 26 350 28 351 26 352 24 353 26 354 24
A.9c - o - —— - -—= -—- 350 28 357 26 353 54 3BY 6 354 24
A.10a 341 13 343 t3% 344 15 345 5 346 15 347 13 348 13 348 13 350 14 351 13 352 i3 353 |3
AL 10c 342 15 343 15 344 {7 34% 17 346 17 347 15 348 15 3% 15 351 107 351 15 353 104 353 15
A, 104 342 16 343 16 344 18 345 18 346 B 347 16 348 15 349 16 351 108 351 16 353 105 333 16
A, 10e 342 14 343 14 344 16 345 16 346 16 347 t4 348 4 349 14 350 15 351 14 352 14 353 14
A, 1laa 345 92 344 B0 345 100 346 97 347 93 348 91 349 96 350 96 551 92 352 94 353 95 354 97
A.11ab 3478 26 3488 21 3498 50 3508 67 351B 61 3528 30 353B 26 3548 21 5558 57 3568 24 3578 21 3588 20
A1 343 22 344 26 345 30 346 30 347 24 348 24 349 26 350 28 351 26 352 24 353 26 354 24
A.12aa 3508102 353B 64 3538 70 353B 76 3558 B2 @ --- ——— - —— —-— -— -—
A.12Zab 3508102 3538 64 353B 70 3538 76  393B BZ  —-- — —— e — faand ——
A, TZba 342 19 --- -—- —— 3486 6 47 W6 -—- 345 20 350 200 - 352 1T 35520
A.13a 342 20 343 (9 344 24 345 27 346 27 347 21 348 19 349 21 350 21 35t 20 352 18 355 21
A, l15ab 342 20 343 19 344 24 345 27 346 27 347 21 343 19 349 21 350 21 351 20 352 18 353 1
AT 342 19 =-- -——- - 346 17 347 21 em- 349 28 350 27 --- —-= 353 21
T42 20 343 19 344 24 345 27 346 27 347 21 348 19 349 21 350 21 351 20 352 1B 353 I
A.17¢ 348 20 348 20 348 20 348 20 348 20 348 20 348 20 349 22 350 22 351 21 352 19 353 22
R.18 342 19 -m- —— -—— 346 27 347 21 - 349 21 350 21 - - 353 21
342 20 343 19 344 24 345 27 346 27 347 21 348 19 349 21 350 21 351 20 352 18 353 21
B. .
B.51ca 343 §10 344 108 345 126 346 128 347 120 348 114 349 118 350 114 351 116 352 114 353 114 354 11
B.51ch 343 111 344 109 345 127 346 129 347 121 348 115 349 119 350 115 351 117 352 115 353 115 ---
B.52 343 112 344 110 345 128 346 130 347 122 348 116 349 120 350 116 351 118 352 116 355 116 354 112
8,53 343 114 344 112 345 130 346 132 347 124 348 118 349 122 350 118 351 120 352 118 353 118 354 114
C.
C.la 342 10 343 6 344 10 345 10 346 10 347 10 348 10 349 0 350 10 351 18 352 10 353 10
C.lba 3478 4 3488 4 3498 4 3508 4 351B 4 3528 4 3338 4 3548 4 3558 4 3568 4 3578 4 358B 4
C.ld 3478 15 3488 14 3498 26 3508 29 351B 27 3528 19 3538 16 3548 14 3858 22 356B 15 3578 12 3388 13
C.le 3478 14 3488 12 3498 20 350B 28 3518 2t 352B 14 3538 11 3548 10 3558 16 356B 12 3578 9 3588 10
C.1f 3488 45 3408 78 3508 95 3518 B2 3528 63 3538 51  354B 45  355B 61  356B 51 3578 45 3588 45 4598 45
. - 3478 16 488 498 [§) 18 28 B 2 B 4 88 14
342 17 343 17 344 19 345 19 346 19 347 17 348 17 349 17 350 16 351 17 352 15 353 17
C.3t 344B 83 344 101 345 117 346 119 347 111 348 105 349 109 350 t06 351 106 352 105 353 102 354 101
C.4aa 343 97 344 95 345 106 346 104 347 100 348 97 349 101 350 100 351 97 352 99 355 97 354 96
C.4b 343 97 344 95 345 106 346 104 347 100 348 97 349 101 350 100 351 97 352 99 353 97 354 96
C.ad 3435 97 544 95 545 106 346 104 347 100 348 G7 349 10% 350 100 351 97 352 99 353 97 354 95
C.de 343 97 344 95 345 106 346 104 347 100 348 97 349 101 350 100 351 97 352 99 353 97 354 96
C.4f 343 97 344 95 345 106 346 104 347 100 348 97 349 101 350 100 351 97 352 §9 353 97 354 96
C.5¢ 343 94 344 91 345 102 346 99 347 95 348 93 349 98 350 98 351 94 352 96 353 95 354 94
C.6 343 95 344 93 345 103 346 100 347 97 348 94 349 99 350 99 351 95 352 97 353 95 354 95
D.
D,la 343 106 344 104 345 120 346 123 347 114 348 108 349 112 350 109 351 111 352 108 353 108 354 104
D,1b 354 106 354 106 354 106 354 106 354 106 354 106 354 106 354 106 354 106 354 W06 354 106 354 106
D.lc 354 §07 354 107 354 107 354 107 354 107 354 107 354 107 354 107 354 107 354 107 354 107 334 107
D, td 343 108 344 106 345 122 346 125 347 118 348 111 349 115 350 11z 351 184 352 111 353 111 354 109
D.le ——= 3486 3% 3498 66 3508 82 3518 77 3328 51  —-- m === 3568 A0 - m—
D,if 00 A 107 545 124 546 127 347 119 548 115 349 116 300 115 351 115 352 115 353 712 354 110
D,ig —— —— = — 347 106 348 110 349 114 350 111 351 113 352 110 353 110 354 108
Fa
F.la 3468 58 3468 58 3468 58  347B 55 3488 48 3498 81 349 110 350 107 351 109 352 106 353 106 3558 &4
F.lc 343 104 344 102 345 198 346 121 347 112 348 106 349 110 350 107 352B 66 352 106 353 106 354 102
F.le 3468 59 3468 60 3468 61 3478 55 3488 48 3498 81 349 {311 350 108  35% 110 352 107 353 107 3558 64
Folf 343 104 344 102 345 118 346 121 347 112 348 106 349 #10 350 107 351 109 352 106 353 106 354 102
Fulg 343 04 344 102 345 118 346 121 347 112 348 106 349 310 350 107 351 109 352 106 333 106 354 102
F.th —— - - 4G 121 547 112 348 106 349 110350 107 351 109 352 106 555 106 354 0%
F ti —— — — —_— e -— —— -—— —— -— _—— 354 102
Fu1) — —_— ——— —— e —— — —— - -— —— 354 102
H.
H.&0 342 5 343 5 344 S5 345 5 346 S5 347 5 348 S5 349 5 350 5 351 5 352 5 3533 5
H.62 3488 38 3498 72 3508 88  351B 82 3528 56  353R 44  354B 38 355B 54 3568 44 3578 38 358B 38 3598 58

*See "Key" on pages 56-59.
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Key Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
A,
Al 355 24 356 24 357 26 358 30 359 22 360 42 361 30 362 32 363 28 364 32 365 26 366 24
AZa 354 7 35 7 3% 7 357 7 38 7 359 7 30 7 361 7 32 7 363 1 364 T 365 7
A.2b 3674 6 367A 6 3674 6 367A 6 367A 6 36TA 6 367A 6 367A 6 367 6 3B6TA 6 3BTA 6 367A 6
A.2c 34 7 35 T 356 7 357 7 358 7 3% 7 360 7 36y 7 32 T 363 7 3/4 T 365 7
A3a 355 24 356 24 357 26 358 30 359 22 360 42 361 30 362 32 363 28 364 32 365 366 24
A.3b 355 86 3% 80 357 88 358 90 350 B4 360 102 361 92 362 94 363 BB 364 94 365 86 366 86
AL 3¢ -=- e === - —— - 1 27 362 32 365 28 3684 32 365 26 360 24
A.d 355 24 356 24 357 26 358 30 359 22 360 42 361 30 362 32 363 28 364 32 365 26 366 24
A5 355 24 356 24 387 26 358 30 359 22 360 42 361 30 362 32 363 28 364 32 365 26 366 24
A58 355 86 356 80 357 88 358 90 359 B4 360 102 361 S2 362 94 363 B8 364 04 365 86 366 86
A.5b 355 92 356 86 357 96 358 97 359 94 350 10 361 102 362 102 363 97 364 101 365 92 366 92
A6 353 23 356 23 357 25 358 20 350 21 360 40 361 26 302 31 563 21 364 31 365 24 366 23
A.7b 355 24 356 24 357 26 358 30 359 22 360 42 361 30 362 32 363 28 364 32 365 26 366 24
ATc 355 24 356 24 357 26 358 30 359 22 360 42 -— — _— - — ——
Adilja 355 24 356 24 357 26  mu= —— D —— — — - a——
A.Baa 354 7 355 7 356 7T 37 7 3B ¥ 3% 7 3O 7 6i 7 32 T 33 T 34 T 35 T
A, 8ac 384 T 355 7 356 7 357 71 358 1 359 7 360 7 361 7 32 7 365 1 364 7 365 7
A.Bg 354 7 3% 7 356 7 387 7 358 7 359 7 30 T 3®1 7 362 T B3 7 B4 T 365 7
A.9c 3568 56 356 24 ~—- ——— —— —— — — - — — —=
A.9ch _— a— —— —— —— ——— — —— —— _— 365 26 66 24
A.9d == o e — -—= 360 42 361 30 362 32 353 28 364 32 365 26 366 24
A.10a 354 15 355 13 358 12 357 14 358 14 359 13 360 16 361 13 362 14 364 110 364 13 365 12
AL 10c 354 15 355 15 356 14 357 16 358 16 360B 32 360 8 361 15 362 16 363 15 364 15 365 14
AL10d 354 16 355 16 356 1% 387 17 388 17 3608 33 360 19 361 6 362 17 363 16 364 16 365 15
4,108 354 14 355 14 356 13 357 15 358 15 359 14 360 17 361 14 362 15 363 14 364 14 365 i3
A, 11aa 355 93 356 87  364B 57  364B 59 ——- -—- — — — i —— ———
A.Tiab 3596 18 364 44 365 84 365 92 == — =T pone - == per e
A.tle == -— e ——— ——— — 3658 98 362 32 363 28 364 32 365 26 366 24
ALTTE 355 24 356 24 357 26 358 30 359 22 360 42 361 30 ~w- _— —— —— ——
Allg -—= -—- —— — —— -— -—- - —— ——— 364 21 365 18
A, 12ba —— — -~= 356 17 ~-- - — -—— 361 18 - —— 365 17
A.12bb 354 19 355 19 356 18 ——— 58 25 =-- 360 31 361 19 367 22 --- 364 18 -
Aul2d —— — - - -— ——— 380 33 36% 20 362 23 363 22 364 24 e-
A.13a e o 356 17 --- ——— e — 361 I8 - ——— -—— 365 17
A.13ab 354 19 355 1% 356 18 —-- 358 23 eew %0 31 361 19 —-- 363 21 364 19 -—-
A7 354 19 =-— ——— —— -— — 360 31 361 19 362 22 --- —— ——

354 19 355 19 356 1§  w=- 358 23 wem 360 31 361 19 --—- 363 21 364 19 ew-
A7c 354 20 355 20 356 19 357 22 358 25 359 18 360 32 36t 23 362 26 363 24 364 27 365 21
A.18 354 19 --- -—- — — — 360 31 361 19 362 22 eee ——— -

354 19 35% 19 356 18 -——- 358 23 wwe 360 31 36Y 19 mee 363 21 364 1% --—-
B.
B.51ca 355 111 356 107 357 111 358 117 359 119 360 131 361 131 362 119 363 123 364 119 365 109 366 111
B.52 355 112 356 108 357 112 358 118 359 120 360 132 361 152 362 120 363 124 3564 120 363 110 366 112
3.53 355 114 356 110 357 114 358 120 359 122 360 134 361 134 362 122 363 126 364 122 365 112 366 114
C.la 354 10 355 10 356 10 357 0 358 10 359 10 360 10 361 0 362 10 363 10 364 10 365 10
C.lba 3598 4 3608 4 361B 4 3628 4 3638 4 3648 4 3658 4 3568 4 I67B 4 3688 4 3690 4 3708 4
C.id 3598 12 3608 12 3618 10 3626 23 3638 18 3648 17 3658 26 3668 14 367B 20 3688 24 3698 14 3708 11
C.ls 3598 9 360B 10 3618 8 3628 18 3638 14 364B 13 365B 20 366B 13 3678 16 3688 20 3698 11 3708 8
C,1f 3608 29 3618 22 3628 47 3638 41 3648 39 3658 81 3668 29 3678 52 3688 56 3698 34 303 26 371B 22

. B 3B 1F B2B 2 638 658 27 ; 3668 %5 37

354 17 355 17 356 16 357 18 358 18 35% 15 360 20 361 17 362 18 363 17 34 17 365 16
C.3t 355 103 556 98 357 103 3598 51 359 110 360 122 361 t22 362 111 363 115 3658106 365 107 366 100
C.4aa 355 98 356 91 357 99 358 102 359 98 3618 24 361 106 362 104 363 101 364 104 365 94 366 94
C.4b 355 98 356 91 357 99 358 102 359 98 360 113 361 106 362 04 363 101 364 W04 365 94 366 94
C.4d FBETUE IS T 357 99 3859E 48 359 98 360 113 361 J06 362 104 363 101 365Bi03 365 94 366 94
C.de 355 98 356 91 357 99 358 102 359 98 360 113 36t 106 362 104 353 101 364 104 365 94 366 94
C.4t 355 98 356 91 357 99 358 102 359 98 360 113 361 106 362 104 363 101 364 104 365 94 366 94
C.4h —— 356 91 357 99 358 W2 @ -—- 360 113 361 106 362 104 -~-- - 365 95 366 94
G4l — --- 357 99 - 359 98 360 113 361 106 362 104 363 101 364 104 265 94 366 94
T.4] e o = A 1027 350 98 %60 1t5 361 106 362 j0& 363 t01 364 104 365 94 366 94
C.5¢ 355 95 356 89 --- 3648 61 - - —— -—- e — —-—— -—
C.5e - -— — - - —— —-- e - —m 364 23 365 18
C.6 355 96 385 90 357 97 358 98 359 95 360 111 361 103 362 103 363 99 364 102 365 93 366 93
D.
o.ia 355 106 356 102 357 106 358 112 359 114 360 126 361 126 362 114 363 118 364 113 365 104 366 103
D.1ba 355 107 356 103 357 107 358 113 359 115 360 127 361 127 362 115 363 119 364 114 365 104 366 105
D.lc 386 167 366 107 366 107 366 107 366 107 366 107 366 107 366 107 366 107 366 107 366 107 366 107
D.1d 355 169 356 105 357 109 358 115 350 117 360 129 361 1290 362 117 363 i21 364 116 365 107 366 109
D.le 3598 34  ~—- 3628 48 3638 42  ——- e 3658 70 -—- 3678 40 3678 44  —-- ———
0. 1% 385 110 356 106 357 110 358 116 350 118 3560 130 b1 150 362 118 365 122 364 116 365 108 366 110
D.1g 355 108 356 04 357 108 358 114 359 116 360 128 361 128 362 196 363 120 364 115 365 106 366 108
F.la 3563 54 3578 48 357 104 358 110 359 112 360 124 361 124 382 112 3648 42 364 111 365 102 ggg %g:
F.lb — - — - —— — -— —— — -— -—-
F.te 355 104 356 100 357 104 —- — — e e - e === -==
F.le 26568 54 3578 48 357 104 358 110 359 112 360 124 361 124 364 112 3648 42 364 111 365 102 356 101
F if 355 104 356 100 357 104 358 110 359 112 360 124 361 124 362 §12 363 116 364 111 366 32 366 101
F.ig 55104 356 100 357 104 358 110 359 112 360 124  36f 124 ~ 362 112 365 116 364 111 366 3z 366 101
F.th 355 104 356 100 357 104 358 110 359 112 360 124 361 124 3638 47 363 116 364 111 366 32 366 101
Foll 5% 104 356 100 357 104 358 110 359 112 360 124 361 124 362 1i2 363 {16 364 111 366 32 366 10%
Foij] 355 104 356 100 357 104 358 110 359 132 360 124 361 124 361 112 363 116 3564 11 366 32 366 191
H.60 %54 4 355 4 356 4 357 4 358 4 359 4 380 4 361 4 362 4 363 4 364 4 365 4
H.62 608 22 3618 16 3628 40 3638 34 3648 32 3658 74 3668 22 3678 44  368B 48 3698 25 3708 t7 3718 13

*See "Key" on pages 58-59.
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1975
Key Jan Feb Mar Apr May Jun Jul Aug Sep Cct Nov Dec
A,
Al 367A 24  36BA 26 369A 26  370A 24 371A 24 37ZA 28 373A 34 374A 28 37S5A 24 376R 28 377A 26 37BA 28
A.2a 366A 7 36TA T 36BA 7 368A 7 3I0A T ATMA T 372A 7 373A 7 374A 7 375A 7 316A 7 3TIA 7
A.2b 378A 6 378A & 37BA 6 3/BA 6 378A 6  37BA 6 37BA 6 378A 6 378A 6 3I8A 6 378A 6 378A 6
AJZc 366A 7 367A 7 368A 7 369A 7 370A 7 37T1A 7 372A 7 373A 7 374A 7 3T5A 7 576A 7 3TIA 7
A, 3a 357A 24 36BA 26 369A 26 3TO0A 24 371A 24 372A 28 373A 34 374A 28 375A 24 376A 28 377A 26 378A 28
AL3b 367A B6  368A 82  369A 88  370A 84 371A 86  372A B8  373A 96 374A 90 375A B4 376A 90 377A B6  378A 90
Ac 367A 24  368A 26  369A 26 370A 24 371A 24 372A 28  37I3A 34 374A 28  375A 24 376A 28 377A 26 378A 28
A4 367A 24  3BBA 26  369A 26  B3T0A 24 X71A 24  3T2A 28 BUBA 34 374A 28 375A 24 3UYBA 2B 377A 26 37BA 28
A5 367A 24 5bBA 26 369A 26 5TOA 28 3T1A 24 FZA 28 373A 34 374A 28 375A 24 376A 2B 37TA 26T 37BATZ8
A.Sa 367A 86  368A B2  369A 88  370A 84  3B71A B6  372A 8B 373A 96 3T4A 90 375A 84 376A 90  377a 86  378A 90
A.5b 367A 93 368A 89  369A 93 370A 91 371A 92 372A 93 373A101  374A 95 375A 90  376A 96 377A 92 378A 94
A.6 367A 235  368A 25  369A 25  370A 25 371A 25 3V2A 27 373A 33 3T4A 26 3UBA 23 BIGA 2T 3TIA 25 37BA 27
A.Tb 367A 24 36BA 26 369A 26 370A 24 371A 24 372A 28 373A 34 374A 28 375A 24 376A 28 377A 26 FIBA 28
h.Baa 366A 7 367A 7 368A 7 369A 7 370A 7 571A 7. 3I2AT 7 3I3A 7 374A 7 3I5A 7 376A 7 37IA 7
ABac 366A 7 3BTA 7 36BA T 3BS%A 7 3T0A 7 C3MA T 312A 7 373A 07 374A 7 3T5A 7 316A T 3TTA 7
A.Bg 366A 7 367A 7 36BA 7 36%A 7 370A 7 37\A 7 372A 7 57I3A 7 374A 7 375A 7 3¥6A 7 377A 7
A.9ch 367A 24 30BAZ8  369A 26 3I0A 24 3T1A 24 3TZAZE BT3A B34 STAAZ8 SR Z4 T 3I6A 2B 37TA 26 3IBA ZB
A,9d 367A 24  368A 26  359A 26 3T0A 24 37MA 24 372A 28  373A 34 3TAA 28  375A 24 376A 28 377A 26 578A 28 h
A, 10a 366A 12 367A 12 369A101  369A 12 370A 12 371A 12 372A 15 373A 19 374A 12 SY5A 12 376A 14 377A 12
A.l0c 366A 14 367A 14 368A 14 369A 14 371A100  371A 14 372A 17 373A 17 374A 14 375A 14 376A 16 37BA 37
A.t0d 366A 15 367A 15 368A 15 369A 15 371A101 371A 15 3724 18 313A 1B 3714A 15 37Y5A 153 376A 17 37BA 58
A.10e 366A 13 367A 13 568A 13 369A 13 370A 13 371A 13 372A 16 373A 16 374A 13 375A 13 3T6A 15 37TA 13
A1l 3688 58 3658 36 369A 26 3718 24  371A 24 3735A 34  —-- — - - — ——
A.llg 366A 18  367A 18  368A 18 369A 20  370A 18 === - 373A 25  374A 20 37S5A 18 376A 21 377A 19
A.11h — — - [ e —— ——— 37AR 28 375A 24 T 37eA 2B 37TTA 26 SIBA 2B
A.122 — - -— 369A 18 370A 16 371A 18 —~m- —— 374A 18 = - 377A 18
A,12bb — ——— — 369A 39 370A 17 3T1A 19 -—- —— 374A 19 e —— ——
A.13a ——— —— o 3694 1B 370A 16 3T1A 1B ——- -— 374A 18 --- —_— 3178 18
A,13ab — — e 3694 19 370A 37 3T1A 19 372A 22 --- 374A 19 ——- - -—-
A, 13d 3664 17 367A 17 388A T 369A 17 FT0A 15 3MMA 1T 372A 21 3713A 24 374A 1T 375A 17 F6A 20 377A V7
ALYT ——— -— -— 369A 19 370A 17T 37T1A 19 —-e m—— 374A 19 === -— -—

- - m—— 3698 19 -~ 371A 18 372A 22 —-- 5744 19 wwe ——-— e
ATe 366A 20  367A 20 358A 21  360A 22 370A 20 371A 20  372A 24  373A 29  S74A 23 375A 20  376A 24  3TIA 21
A.18 -—- - -—- 369A 19 3T0A 17T 3NA 19 =--- - 378A 19 -——- -— -

n—= - ——= 369A 198 - 37tA 19 372A 24 e 374A 19 - - —
8.
B.,51ca 367A111 388A103  369A109  370A105  371A108  372A109  373A119  374AN5 375A103  376A113 37TA11L 57BATM4
B.52 367A112  368A104  369A110  3T0AT06  371A109  372A110 373A120 374A116  375A104  376A114  377A112 37BAILS
B,53 367A114  3GBAI0S  359A112  3ITOAI08  371A111 372AN12 373A122 3T74A118  3T5AI06 376ANIG 3TIAII4 0 37BANT
C.
C.la 3668 10 367A 10 368A 10 369A 10 370A 10 371A 10 372A 10 373A 10 374A 10 375A 10 376A 10 377A 10
C.lba 3758 26 3758 30 358 35 3758 39 3758 6 3768 4 3778 4 3783 4 3798 4 2 S8OB 4 581B 4 3828 4
C.1d Z66A 11 S67R 11 368A 11 TEOA 11 S70A 11 571A 11 372h 1& 373K 14 574K 11 5/5A 11  5I6A 13 37iA 11

3718 6 3728 6 3738 6 374B 5 375B 0 3véB 9 3778 15 3748 25 3798 8 380B 7 38IB I3 3328 8
C.te 3718 3728 5 3758 41 3758 41 3758 9  376B B 5/7B 14 3788 24 3798 7 3808 6 3818 12 3828 7

5
C.if 3728 20 3758 41 3758 41 3758 24 3768 22 3778 32 378B 52 3798 22 380B 20 3818 36 3828 26 3838 32
C.3 3758 7 3728 7 3738 7 374B 6 3758 1% 3763 10 3778 16 /BB 26 3798 9 3808 8  38IB 14 3828 9
366A 16 367A 16 368A 16 369A 16  370A 14 371A 16 372A 19 373A 19 374A 16 375A 16 376A 18 377A 16

c.5t 387A1035 3684 95  369A100 370 97 371A 99  372AN0%  373A111  374A107 376B 26  376A105  377A10Z  378A10)
C.43 367A 96 368A 91 3694 95  570A 93 371A 04 372A 95  373AM03 374A 99  575A 92  376A 98 377A 94  37BA 95
T4 3674796 366A 9T 369A 95 SI0R 95 A STZA 95 313A1 T7aR 375A 92 576A 98 Z7IA 94  3/BA 96
C.4d 3674 96  368A 91  369A 95 370A 93 371A 94  372A 95 374B 19 3788 54 3768 24 376A 98 377A 904  378A 96
C.4e 357A 96 368A 91 369A 95  370A 93 371A 94  372A 95 373A103  374A 99 3754 92 376A 98 37IA 94 378A 96
C.4f 3674 96  368A 91 3694 95 STOA 93 371A 94  372A 95  373A103  374A 99 375A 92 376A 98 377A 94  378A 96
C.4h 367A 96  368A 91 360A 95  we- - 372A 95 373A103  wwe . I76A 98 --- —
.41 367A 96  368A G1  369A 95  370A 93  371A 94 372A 95 3TIAI03  374A 99 375A 92 376A 98  377A 94  37BA 96
C.4) 367A 96 3684 91  369A 95  370A 03 371A 94  3572A 95  373A103  374A 99  375A 92 376A 98  377A 94  378A 96
C.5¢ 366A 18 367A 18 368A 18 360A 20 370A 18 —- 372A 23 373A 27 374A 22 375A 1B 376A 23 377A 23
C.6 3670 95 3684 S0 369A 94  370A 92 371A 93 372A 94  ITSAIOZ  374A 96 375A 91 376A 97 377 93 37BA 95
o.

D,l2 36TA106  368A 98 369A104  370A100  371A104  372A104  373AI14  3TAATI0  375A 98 376A108  377A105  378A105
D,1ba 367A107 . 36BA 99 369A105  370A101  371A115  372A105  373A115  374A111  375A 99 376A109  377A106  37B8A107
D.ic 378A108  37BAI0S  37BA108  378AI08  37BAI0B  37BA108  37BA10B  37BA108  378A108  3TBAI0S  37BAI08  37BAI0S
D.1d 367A109  368A101  369A107  370A103  371A106  372A107  373A117  374Ai13  375A101  376A111  377A108  378A112
0,le — -— 373B 10 e—- —— - o -— . 3816 47 3828 40 ---

D, 14 367A110  368A102  369A108  370A104  371A107  372A108  373A118  374A114  375A102  376A112  37IAII0  378A1I3
o, 1g 367A108  368AIO0  369A106  370AID2 3728 24 372A106  375A106  374A112 3TSAE00  376A110  37TAI07  37BAITN
F.

F.la I6TAICE  368A 96  369AT02  370A 98  371A102  372A102  373A112  374A108  375A 96 3778 34 37TA103  378A104
F.uib 3674104  368A 96  369A102  370A 98  371A102  372A102  373A112  374A108  375A 96  376A106  3TTAI03  378A104
F.le I57A104 3684 96 369A102 370A 98 371A102  372A102  373A11Z2  374A108  375A 96 3778 34 377AI03  378A104
Fof 367A108  36BA 96  369A102  370A OB  371A10Z  372A102 3748 22 374A108  379A 96 376A106  37TAID3  37BA104
F.lg 3674104 36BA 96  369A102 370A 98 371A102 372102 3748 22  374A108 3754 96  376AL06  37TAID3  378A104
F.if 367A104 358A 96  369A10Z  S70A 98  371A102Z  372A102  373A112  374A10B  375A 96 376AI06  377A103 378104
FLi 367A504  368A 96  369A102  370A 08  371A102  372A102  373AE12Z  374A108  375A 96  376A106  377A103  378A104
Folj 367A104  368A 96  369A10Z  370A 98 371A102  372A102  373A112  374A108  375A 96  376A106  3T7AI03  3T8A104
A

H.60 I66A 4 367TA 5 SEBA 4 36%A 5 370A 5 371A 5 372A 4 373A 4 374A 4 3754 5 376A 5 37IA 5
H.62 3738 11 3738 15 3743 8 375B 16 3768 14 3778 24 3788 44 3798 15 3808 13 3818 29 3828 19 3838 25

*See "Xey" on pages 56-59.
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379A 26 380A 36  3BTA 30 3B2A 26 383A 26 384A 24 385A 26  386A 22 387A 26 388A 26 389A 26  390A 28
378A 7 379A 7 380A 7 381A 7 382A 7 383A 7 3B4A 7 3854 7 386A 7 3874 7 388A 7 3BOA 7
31A 6 39%A 6 391A 5 391A 6  391A 6 391A 6 39tA 6 391A 6 3%1A 6 391A 6 3914 6 331A 6
378A 7 379A 7 IWDA 7 381A 7 382A 7 383A 7 3B4A 7 385A 7 386A 7 387A 7 388A T 3B9A 7
379A 26 380A 36 381A 30 382A 26 385A 26  384A 24  385A 26 386A 22 3BJA 26  3BBA 26 3894 26 390A 28
379A 88  380A 94 381A 92  382A 86 383A B8  384A B4  3B5A BB 3B6A 84  3BTA 86  388A BB 389A 86  390A 9C
379A 26 380A 36  381A 30 —-— —— m—— o 3B6A 22 387A 26  3BBA 26  389A 26  390A 28
390A 21 390A 21  300A 21  390A 2% 390A 21 390A 21 390A 21 390A 21 390A 21 390A 21 390A 21  390A 21
379A 26 380A 36  381A 30 382A 26 3B3A 26  384A 24  3B5A 26 386A 22 387A 26 380A 26 389A 26  390A 28
379A 26  3BOA 35  381A 30 382A 26  383A 26  384A 24 38B5A 26 3B6A 22 3B7A 26 388A 26 389A 26  390A 28
379A 88 380A 94 381A 92 382A B6  383A 83  384A 84  385A B8 386A B4 387A B6  38BA B8 33%9A 86 390A 90
379A 93 380A100  381A 97 382A 91  383A 04  384A 90  385A 93 386A B9  387A 93 388A 94 3BGA 90  390A 95
ITOA 2% B8O0A 33 381A 29  382A 25  383A 25  384A 23 385A 24 386A 20 387A 26  388A 26 380A 26 390A 26
— —— 3868 4 3878 4 388B 4 3898 4 390B 4 391B 4 3928 4 3933 4 3048 4
I79A 26 380A 36 3B1A 30 382A 26  3B3A 26  384A 24, 3B5A-26  3B6A 22 387A 26 3BBA 26 389A 26 390A 28
378A 25 379A 21 380A 30 3B1A 24 3B2A 21 .383A 21 384A 19 385A 21 --- 3874 20 388A 21 3BOA 2}
378A 7 379A 7 380A 7 3BIA 7 382A 7 383A 7 3B4A 7 385A 7 386A 7 3B7A 7 IBBA 7 3BOA 7
378A 7 379A 7 380A 7 381A 7 382A 7 383A 7 384A 7 38BA 7 386A 7 387A 7 388A 7 389A 7
3784 7 3794 7 380A 7 381A 7 382A 7 383A 7 3B4A 7 385A 7 386A 7 3B7A 7 388A 7 389A 7
I79A 26  3B0A 36 381A 30 382A 26 383A 26 384A 24 385A 26  3B6A 22 3B7A 26  383A 26  389A 26  390A 28
379A 26 380A 36  381A 30 382A 26 3B3A 26  384A 24 385A 26 3B6A 22 3BTA 26 380A 26 I89A 26 390A 28
378A 13 379A 12 380A 15  38tA 13 382A 12 383A 13  5B4A 12 --- 386A 12 38TA 12 388A 12 389A 12
378A 15  379A 14 380A 17 381A 15 3B2A 14 383A 15  384A 14 385A 14 3B87A101  3B8A101  388A 14 389A 14
378A 16 379A 15 380A 18 381A 16 382A 15 3B3A 16 384A 15 385A 15  3B87A10Z  388A102 388A 15 389A 15
378A 14 379A 13 380A 16 381A 14 382A 13 383A 14 384A 13 385A 13 386A 13 387A 13 38BA 13 380A 13
I7BA 20 379A 19 380A 26 381A 21  382A 18 3834 19 384A 17 385A 18 386A 16 387A 18 388A 19 380A 18
I79A 26 380A 36 381A 30 382A 26  383A 26  384A 24 385A 26 386A 22 387A 26 388A 26 389A 26 390A 28
-—— — -— 3018 25 - -— 4028 48
—— 3B0A 36 3B1A 30 382A 26 383A 26  3B84A 24 385A 26 386A 22  3§7A 26 388A 26 389A 26 330A 28
— — —— - ——— —— 386A 15 387A I6 38BA 18 -—-
——— im m—— -— e ——— 387A 17 === ——
/3B 17 3848 10 3858 16 3868 20 3878 16 3888 15 3898 12 3908 23 391B 20 39ZB 18 3938 15 3948 17
378A 19 379A 18 -——- ——— -— _— 386A 15 387A 16 388A 1B —--

e - - - — ——— - —— —— 3BIA 1T - -
378A 18 380A123  380A 25 3814 26 382A 17 383A 18— —- - 3878 15 388A 17 389A 17

%838 16 384B 9 3858 15 3878 36 387B 15 3889 14 389B 11 390B 22 3918 19 3928 19 3938 15 3948 17

— -—- - — wam 3BIA 1T e -—-
3768 24  379A 22 380A 31  381A 25 3B2A 22  383A 22 384A 20  385A 22 386A 18 387A 21  3B8A 22 389A 22

- - - — _— — - — —- 3BIA 17 ——- -

I79A115  380AT119  381AI26  382A113  383A11B 384A108  385A113  386AT11 3BTAINS - —— —=

3794116 280A120 381A127  382A114  383A120  384A110 385114  386A112  387A116  38BA116  389A110  390A116
I79A118  3B0A12Z  3B1AI29  382A116  383A119  3B4A109  285A116  3B6AI14  387A1IB 388A11E  389A109  390A11S

3784 10 379A 10 380A 10 381A 10 382A 10  3B3A 10  384A 10 385A 10 386A 10 387A 10 388A 10 389A 10
/3B 4 3848 4 3BSB 4 3868 7 387R 6 3BEB 6 3898 6 3908 6 3018 B 3928 8  395B 8 3948 8
T78A 12 379A 11  380A 14  381A 12 382A 11  383A 12 3B4A 11 385A 11 386A 11  387A 11 388A 11  3B9A 1
3838 10 3848 7 3858 14 3868 12 3B7B 10 388B 11 3898 9 3908 11 391B 13 3928 13 3938 12 3948 13
338 9 MAB 6 3858 13 38&8 11 3878 ¢ 3888 t0 3898 8 3908 10 391 12 3928 12 3938 11 394B 17
3848 24 3858 56 386B 34 3878 30 3880 30 3858 26 3908 39 391B 39 3028 35 3938 31 304m 53 3958 33
38%5 11 3848 & 3858 15 3W6B 13 3878 1t 3888 12 3898 10 390B 12 391B 14 3928 14 393B i3 3948 14
78 17 379A 16 380A 19 381A 17 382A 16  383A 17  384A 16 385A 16 386A 14 387A 14 388A 16 389A 16
3704102  3B0AT06  381A114 3838 37  383A103 3858 60 385A100  3G0B 42 3908 43 3908 44 391B 45  391B 46
3704 95  3B0A10Z  381A100  382A 93 383A 96  384A 92 385 95  386A 91  387A 95 3BBA 96  389A 92 390A 97
T79A 95  380A102  3BIAI00  382A 93 383A 96  394A 92 --- e -— —— -— e

379A 95 IB0A10Z  381AI00  382A 93 3834 96 3858 58 385A 95 3878 32 3898 29 3898 52 389A 92  391B 47
370A 95 380A102  3B1AL00  382A 93  3B3A 96  384A 92  3B5A 95 386A 91 387A 95 388A 96  389A 92 390A 97
3704 95 3818 45 381A100 382A 93  3B3A 96 3B4A 92  3B5A 95  3B6A 91 3B7A 95 I8BA 96 380A 92 390A 97
379A 95  --- 3B1A100  382A 93 3B3A 96  384A 92 -——- 386A 91  387A 95 388A 96  389A 92 390A 97
3794 95  IB0AI02  381AT00  382A 93 3B3A D6 384A 92 385A 95  386A 91  387A 95 388A 96  389A 92  390A 97
3794 95 3818 45  381A100 382A 93  383A 06  384A 92  385A 95 386A 91 387A 95  5BBA 96  389A 92 390A 97
378A 22 -—- 3804 28 381A 23 382A 20 - e 385h 20 =-- -— -— 389A 20
— —— -— — —— —— — — 391B 25 ~-- —— 4028 48
%794 94 3BOAI01  3B1A 98  382A 02  3I83A §5  384A 91 385A 94 386A 90  3BTA 94  38BA 95 389A 91 390A 96

379A108  3B0A1I2  38TA119  382A106  383A111 3858 61  385A106  386A104  387A108 388A108  380AT0Z  390A107
3704109  380A114  381A121  382A108  383A113  384A103  385A108  386A106  3B7A110  2B8ALI0 389A104  390A109
3904110  390A110  390A110  300A110  3Y0A110  390A110  390A110  390AHI0  390A1TD 390AE1G 3%0A110  390A110
3704113 380A1%7  381A124  382A111  383A116  384A106  385A11t  3BGA103  387A1I3 38BANIS 389A107  350A114
3918 50~ 3018 52 3939 46  393B 43 ~-- e —— — ——

370A114  380A118  381A125  382a112  383A117  384A107  385A112  386A1I0 387A114  388A114  389A108  390A115
704112 380A116  381A123  382AF10  3B3A115  384A103  385A110 306A108 387A11Z  388A112  389A106  390A113

379A103  SBOAI0T  3B1A118  38ZA101  3B3A104  384A 96 385A101  386A 99 387A103 38BA103  389A 97  390A106
370A103  3B0A107  381A118  382A101  383A104  3B4A 96  385A101  386A 99 3874103 38BA103  3B89A 97  390A106
370A10%  3B0A107  3B1A118  382A10%1  3B3A104  384A 96  385A101  3B6A 99  387AI03 388A103 389A 97  390A106
3508 28 381B 44  381A118  382A101  3B3A104  384A 96  3B5A101  3B6A 99 3874105  388A103  389A 97  390AI06
%a0B 28 3818 44  381A118  382A101  3B3A104  384A 96 385A101  3B6A 99 3B7A103  38BA103  389A 97  390A106
379A103  380A107  381A118  383B 38 383A104 - - - - ——— —— ———

3794103 380A107  3B1A118  382A101 I83A104  3B4A 96  385A101  3B6A 99 387A103  388A103  389A 97 320A106
379A103  380A107  381A118  382A100 3334104 384A 06  385A101  3BBA 99 387A103  388A103  5BYA 97 390A106

3784 5 379A 5 380A 4 3BIA 4 382A 4 383A 5 3B4A 5 385A O Ig6A 5 387A 4 3BBA 5 3B9A 4
3848 17 3858 49 3868 27 3878 23 3888 23 3898 19 390B 32 391B 32 3028 28 3938 24 3048 26 3958 26

*See "Key" on pages 56-59. 77
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1977
Key Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nav Dac
A,
AL 391A 34 392A 28 393A 34 394A 32 395A 36 396A 35 297A 32 398A 36 399A 34 400A 3¢ 401A 36  402A 38
A.2a 3904 7 3@1A 7 392A 7  393A 7 394A 7T 3954 7 396A 7 397A 7 39BA 7 399A 7 400A 7 4D1A 7
AL2b 204A 8 ADAA B A04A B 404A B AD4A B 404A B 4D4A B 404A 8 4D4A B 404A 8 404A 8 404A B
A.2¢e T90A 7 I91A 7 392A 7 393A 7 394A 7 395A 7 396A T 397A 7 398A 7 399A 7 400A 7 AQIA 7
A3a I91A 34 302A 28 393A 34 394A 32 395A 36  396A 34  397A 32 398A 36  399A 34 400A 30 407A 36 402A 38
A.3b 3014 96 392A 84  393A 96  394A 92 395A 98 396A 94 397A 94 398A 98 399A 94 400A 92 401A 96 402A100
A3 Ig1A 34 392A 28 3934 34 394A 32 395A 36 396A 34 397A 32 398A 36 399A 34  400A 30 401A 36  40ZA 3B
A,3d I90A 21 3O1A 20 392A 21 393A 29 394A 27  395A 29 396A 29 39TA 25 39BA 79 399A 29  4D0A 24 401A 31
L) 391A 34 392A 28 393A 34  394A 32 395A 36 396A 35  397A 32 I08A 36 390A 34  400A 30 401A 36 402A 38
A5 391A 34 392A 28 393A 34 394A 32 305A 36  396A 35 397A 32 39BA 36 399A 34 4D0A 30  401A 36 402A 38
A, 58 391A 965 392A 84  39%A 06 394A 92 395A 98 306A 94  397A 94 398A 98 399A 94  400A 92 401A 96 402A100
A.5b %91A101  392A 88 393A100 394A 96 395A104  396A 99 397At01  398A105 390A 99  400A 99 40tA100  402A103
A6 I91A 32 392A 26 333A 32 3G4A 30 395A 34 396A 32 397A 30 398A 34 399A 32  400A 28 401A 35 402A 36
A.6b 1958 4 3968 4 3978 4 3988 4 3998 4 4008 4 4018 4 4028 4 4033 4 404B 4 405B 4 A0GB 6
AT 390A 18 391A 22 392A 18 --- 3944 21 w-= 396A 20  397A 19 398A 24 399A 24 400A 21 4D1A 28
AJ7g 390A 19 391 25  392A 19 393A 23 394A 22 395A 24  396A 22 397A 20 I98A 22 39%A 23 4Q0A 20 401A 27
A.Th Ig1A 34 392A 28 393A 34 3958 36 3954 36  396A 34 ' 397A 32 30BA 36  3909A 34  400A 30  401A 36 402A 38
A, Baa 390A 7 91A 7 392A 7 393A 7 394A 7 3/SA 7 396A 7 397A 7 3988 7 399A 7 400A 7 401A 7
A.8ac opA 7 391A 7 392A 7 393A 7 394A 7 395A 7 396A 7T 39TA ¥ 39BA 7 399A 7 400A 7 4Q01A 7
A.8g 390A 7 391A 7 392A 7 393A 7 394A 7 395A T 386A T 397A 7 398A 7 399A T AOOA 7 401A 7
A.9¢cb I91A 54  302A 28 393A 34 394A 32 395A 36 396A 35 397A 32 39BA 36  400B 57  400A 30 401A 36  402A 38 N
A,9d 3g1A 34 392A 28 393A 34 394A 32 395A 36 396A 35 397A 32 39BA 36 400B %7  400A 30  401A 36 402A 38
A,10a 390A 12 3%1A 13 392A 12 393A 13 394A 12 395A 14 396A 12 397A 13 3%8A 14 399A 14 400A 12 401A 15
A,i0c 3918 43 391A 15 393B 35 393A 15  394A 14 395A 16  396A 14 397A 15  398A 16 399A 16  400A 34 A01A 7
A.10d 3918 44 391A 16 3938 36 393A 16 394A 15 395A 17 396A 15 397A 16 3984 i7  399A 17 400A 15  401A 18
A 10e 3g0A 13 391A 14 392A 13 393A 14 394A 13 39SA 15 396A 13 397A 14 398A 15  399A 15 400A 13 401A 16
A, 10¢ - — —— — ——— -— —— ——— - —— ——— 4038 68
A, 109 2904 15 391A 19 392A 15  393A 20 394A 18  395A 21 396A 17 —— 3984 25 399A 20 400A 17 401A 22
A.tlh 391A 34 392A 2B 393A 34 394A 32 395A 36  396A 34 397A 32 398A 36 399A 34 400A 30 401A 56 402A 38
A1l 4028 S5t 407B 54 4028 57 4028 60 4028 63  404B 58 4048 62 404B 64 404B 68
A, 12ba —— 391A 25 - 930 24 394A 23 395A 26 396A 24 397A 23 - 399A 26 =-- -—-
A, 12bb ———— 391A 27 == 303A 26 394A 24  395A 27 396A 25 -—- ——— 399A 27 - ——
AJ12e 3958 17 3968 20 3978 15 3988 22 3998 18  400B 34 401B 20 4028 24 4038 37 404B 35 4058 22 4068 43
A.i32 - I91A 25 w-- 395A 24 394A 23 395A 26  396A 24 397A 23 ——- 390A 26 e ———
A, 13ab _—= 391A 27 -— 3935 26 394A 24 395A 27 396A 25 - o 3998 27  --- ——
A13d 300A 24  301A 24 392A 23 393A 27  394A 25 395A 31 3967 27 397A 27  39BA 27  F99A 25  400A 25  401A 29
A.13e %958 17 396B 19 3978 15 398RB 21 3998 i7 4008 53 4018 19 4028 23 4038 22 4048 34 408B 81  408B 82
ALt7 —— w-— -— —— — 395A 27 396A 25 —-- —— e —-— -

—_— o —— ——— — 395A 27  Z96A 25 --- — —— —— -—
A lTc 300A 20 391A 28 392A 20 393A 28 3%4A 26 -——— 3964 28  39TA 24  39BA 28  400A 22 400A 22 401A 30
A, 18 —— -— —— - -— 3958 27. 396A 25 ~-- —— 399A 27 w-- —

e 391A 27 = 393A 28 394A 24 --- 396A 26 we- — e - —
B. .
B,52 I9IA1IB  302A104  393A122  394A11B  395A122  396A1IE  397A120 I08A124  399A128  400A120  4ADIATIE  402A132
B.53 3914120 392A103  393A121  304A120  395A124  396A120 397A122 398A126  399A127  4DDA1Z2  401A118  402A131
C.
C.ia 390A 10 3G1A 11 392A 101 393A 10 394A109  395A 10 396A 10 3974 10 398A 10 399A 10 400A 10 401A 10
C,1ba 39585 8 068 8 3978 B 3988 8§ 3998 & 400B 8 401B 8 407B B 4038 8 404B 2 4058 8 4068 8
c.id 390A 1 3914 12 392A 11 393A 12 394A 11 395A 13 396A 11 397A 12 39BA 13 389A 13 400A 1t 401A 14

3958 1 3968 13 3978 11 3988 14 3995 13 400B 19 401B 15 4028 17 4038 2%  A4D4B 22 405B 16 406B 25
C.le 3958 t2 3968 12 3978 10 3988 13 3998 12 4008 18 4018 14 4028 16  403B 20 4048 21 4058 15 406B 24
C.if 3968 35 3978 31 3988 41 3998 33  400B 49 4018 35 4028 39 A03B 53 4048 53 4058 38 406B 59 407B 49
C.3 3055 14 3968 14 3978 12 3988 15 3998 14  400B 20  401B 16 4028 18 4038 22 404B 23 4058 17 4068 26

390A 14  3OIA 17 397A 14 393A 17 394A 16 395A 18 396A 16 397A §7 398A 18 39%A 18  400A 16  401A 19
C.3t 2935 40 3958 41 393A108  394A105 396B 41  398B 44  398B 46 3998 38 399A113  401B 44 403B 64 4038 &5
C.4a I91AI05  392A 90 303AI02  304A 98  395A106  396A102  397A103 398A107  399A102  400A101  401a102 402108
C.46 IG1A103 3938 37 395A102 394 98 3968 38 3978 34 397A103  400B 62 399A102  401B 38  403B 56 4038 59
C.de 3914103 392A 90 393A102 394A 98 395A106  397B 34 397a103  398A107  395A102  400AI0YT 4028 42 402AH08
c.af I9IA103  392A 90  393A102  394A 98 395A106  396A102 3974103  308A107  399A102  4D0A1D1  401A102 4024108
C.4h 391A103  392A 90  303AI02  304A 9B 395A106  396A102  397A103 308AI07  399AI0Z  400A101  401A102  402A108
C.4i Z01A10%  392A 90  393A102  304A 98  395A106  396A102  397A103 QBAI0T  399A102  400A101  401A102  402A10B
C.4j] 3814103  392A 90 393A102  398A 98  395A106  396A103  397A103 395A102  400A101  401A102  402A108
C.% Z90A 17 391A 21 924 17 393A 22 394A 20  395A 21 306A 17 3974 22 3998 37  399A 22 400A 13 401A 24
c.5f 4028 51 4028 54 4028 57 4028 60 4028 63  404B 38 404B 62 4048 64  404B 68
C.6 191A102 392A 89 393A101  394A 97 395A105  3TEA100  397A102 308A106  399A100  400A100  401AI01  402A106
D.
D.la 3914114 392A 97 3934114  394A111  395A115 3978 33 397A114 398A117  399A120  400AT13  401a109 402A125 .
D.1ba I0FA116 3024 99  393A116  394A113  395A117  396AI13 397AL16  398A119  399A122  4D0AL1S  4D1A1E]  402A127
b.le
D,.1d T91A117  392A101  393A119  394AT16  395A120  396A1I6 T97A119 39BAIZ2  399A125  400A118  401A114 402A130
D.te 4128 69 = 41286 70 4128 7t 4128 72 - 412B 73 —=- 412B 74 412B 76 -—- 4128 77
0.1t 1978 38  392A102  393A120  394A117  395A121  396A137 3988 47  39BAIZ3  399A126  400A119  401A1ES  403B 69
D.1g ABBA B2 392A100  393A118  394A115  395A119  396At15  397AHIS I98A121  390A124  400At17  401A113  402A129
F.la 191A100 3938 44  393A109  394A110  395A114  396A110  397A109 508A116  399A115  40CA112 4028 47  402A124
F.lb 301A100 392A 96  393A100  394A110  395A114  396A1I0 397A109 3I98A116  399AT15  400A112  401A0B 4068 73
F.le 914109 3938 44 3935A109  394A110  395Al14 396A110 3974100 39BA1I6  399A115  40DA112  402B 47  4D2A124
F.1t 3938 44 3948 36 3948 36  3I94A110  395A114  396A11I0  I9TALDY 400B 70 4008 70 4028 47
F.lg 3933 44  394B 36  394B 36 394A110  395A114 396A110 397A109 4008 70 —- a8 47
Foii I91A100 3924 96  393A109  394A110  395A1E4  396A110 974109 398A116  399A115  400A112  401AIDS 402A124
F.1j 391A100  3G2A 96  393A100  304A110  395A114 396A110 397A100 IgBA116  399A115  400A112  4D1AI0B  402A1Z4
F.ik 3954514 396A110  397A109  39BA116
H.,
H.60 390A 4 391A 5 392h 5 393A 5 394A 5 3954 4 396A 5 3978 4 398A 4 3998 4 400A 4 AQIA 4
H.62 2068 78 3978 24 398B 34 3908 26 4008 42  401B 28 407B 32 4038 46 4048 16 4058 30 4068 52 4078 42

*See "Key" on pages 56-59. 74




INDEX TO "“SOLAR-GEOPHYS{CAL DATAY

1978
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

a e w4 #

403 47 4047 40  405A 48 406A 54  407A 46  40BA 50 409A 38  410A 48  411A 46  412A 40  413A 48 414A 48
402A 9 4034 9 A04A 9 405A 9 406A 9 407A 9 408A ¢ 40SA 9 410A 11 4IIA 1T 412A 9 413A 11
415A 10 415A 10 415A 10 4154 10  415A 10 415A 10 4154 10 415A 10  415A 10 415A 10 415A 10 4154 10
402A 9 4037 9 404A 9 405A 9 406A O 407A 9 40BA 9 409A 9 A10A 1t 41tA 11 412A 9 4)3A it
403A 46 404A 40  405A 48 406A 54 4A07A 46 40BA 50 409A 38 419A 48  411A 46 4128 40 4134 48 414A 48
403A108  AD4A 96 405A110  405A114  407A108  40B8AT10  409A1I00  410AT10  411A106 4128102  413A108  414A110
403A 46  404A 40  405A 48 406A 54  407A 46 408A 50 409A 38 410A 4B 411A 456 412A 40 413A 48 414 48
402A 33 404A 33 404A 33 405A 36 405A 40 407A 40 408A 41 409A 31 410A 41  411A 40 412A 34 4§3A 42
403A 47 404p 40  405A 48  406A 54  407A 46 408A 50  409A 38 410A 4B 411A 46  412A 40  A13A 48 414A 4B
403A 47 4044 40 405A 48 406A 54  A07A 46 40BA 50 409A 38 410A 48 411A 46 412A 40  413A 48 414A 48
403A108  40D4A 56 405A110 406A114  407A108  44BA110  409A100  410AT10  411A106  412A102  413A108  414A119
403A114  404A04  405A119  406A124  407A118  408A119  409A110  410AE20  A1TA116  412A114  413A116  414A121
403A 44 404A 38  405A 46  406A 52  40TA 44 4DBA 48 'T409A 38  A10A 46 411A 44 A12A 38 413A A6 414A 46
4078 4 408B 4 4098 4 410B 4 411B 4  41ZB 4 413B 4 414B 4 4158 4 416B 4 4178 4 4188 4
402A 29 403A 36  404A 29  405A 31 406A 35  407A 34 408A 37  409A 28  410A 37 411A 36 -—- 418A 38
402A 28 403A 35  404A 27  405A 32 406A 36 407A 36  40BA 3B 400A 29 410A 38  411A 35  412A 30 413A 36
403A 46 404A 40  405A 4B 406A 54  407A 46 408BA 50 409A 38 410A 48 411A 456 412A 40  413A 48 414A 4B
4024 9 A03A 9 404A 9 405A 9 406A 9 407A 9 40BA 9 40%A 9 410A 11 411A 11 412A ¢ 413a 11
4024 9 403A 9 404A 9 405A 9 40BA 9 407A 9 40BA 9 409A 9 410A 11 ANMA 11 412A 9 413A 1
40ZA 9 403A 9 404A 9 405A 9  406A 9 407A 9 40BA 9 409A 9 410A 11 411A 11 4124 9 413 1
403A 47  404A A0 405A 48 406A 54  407A 46 408A 50  400A 38 410A 48 411A 486 ==w ——
403A 47 404A 40  405A 48 40BA 54  407A 46 A08A 50  409A 38  410A 48 411A 46 —-- - —

402A 16 403A 20 404A 17 4057 17 406A 19 407A 20  408A 19 409A 17 410A 23 411A 20 412A 18 413 21
402A 19 403A 23 404A 20  405A 20 406A 22 4D7A 23 408A 20  409A 20 4128 58  411A 23 412 2% 413A 24
402a 20 302A 24 404A 21 405A 21 406A 23 407A 24 408A 23 409A 21 4128 59 411A 24 412A 22 413A 25
401A 18 403A 22 404A 19 405A 19 406A 21 40TA 22 408A 21  409A 19 410A 25 411A 22 412A 20  413A 23
402A 17 403A 21 404A 18  405A 18 406A 20 407A 21 40BA 20 409A 18 410A 24 431A 21 412A 19 413A 22
403A116  AQ4A108  405A122  406A128  407A1235  408A123 4108 82 410A123  411A120  412A118 413A119  414A126
402A 24 AQ3A 29 404A 24 405A 29 406A 30  407A 29 A0BA 31 409A 25 416B 96  416B 52 4178 41 418B 31
403A 46 404 40  405A 48  406A 54 40TA 46  408A 50 409A 38  410A 48  411A 46 - ———

402A 36 -- ——— —— — — . - -— -— - -
40ZA 31 - -— — —— e 408A 43 wen . s 4128 28 -
4078 33  408B 62 410B100 4118 83 4138 83 4138 88 4138 63 4148 32 4168 81 4168 46 417B 36 4188 26
-— —— —— ——— A06A 44  =mm 408A 45  ——- - - - ——
40ZA 30 e - — — ——- — -— — -— - -
402A 31 wm- o - - — 408A 43 - ——- ~—- 4128 29 -—-

402A 34 403A 37  404A 31  AQ5A 37  406A 41  407A 35 - 408A 3%  409A 33  410A 39 414B 50 4148 51 4148 52
408B 83  408B 6}  409B 35 410B 67 411B 53 4128 44 4138 62 4148 31 4158 53 4168 45 4178 35 4188 25
——- - . s w—— o — - —— - 4998 26 4998 26

4028 31 ~-- -—- -— -— -—- 408A 43 —m- - —— 4128 20 =
402A 32  403A 38  404A 32 406A 38  405A 38  407A 38  40BA 4D  409A 30 4104 40 411A 38 412A 32 413A 40
4024 31 ~mm —— - ——- — ——- _— ——— —— A12ZA 29 muc

403A148  404A144 405A158  406A171  407A168  408A168  A09AT142  410A160  411A158 412A162 413A160 414A172
403A150  404AY46  405A157  406ATT0 407A167  40BA170  409AN44  410A162 411A160  412A161 A413A159 414A174

402A 12 403A 12 404A 12 405A 12 406A 12 407A 12 40BA 12 409A 12 410A 14 A11A 14 412A 12 413A 14
4078 8 4088 8 40%A 8 4108 8 411B 8 4128 8 413B 8 4148 B 4158 6 4168 8 4178 6 4198 64
402A 15 403A 19 404A 16  405A 16  406A 18 407A 19 408A 18 409A 16  410A 22 411A 19 412A 17 413A 20
407A 21 408B 34 4098 23 410B 28 4118 24 4128 28 413B 34 4¥4B 23 415B 31 4168 29 417B 24 4198 92
408B 77  409B 47  410B 80 4118 66 412B 55 413B 80 414B 48 415B 66 416B 70 4178 58 4198 94 4208121
4078 23 408B 36 4098 25 410B 30 411B 26 4128 30 413B 36 414B 25 4158 33 4168 31 4178 26 418B 6
4058 45 4038 48  406B 62  407B 67  407A151  408A152  A0DAI29  410A147 411A144 412A148  413A147  414A159
403A132  404A122  405A138  406A144 4078 52 408AI38 411B 72 411B 75 411A135  414B 53 414B 55  414A142
404B 56  405B 40 406B 64 4078 59  407B139  408B138  405A115  410A139 4128 60 412A134  413A134  414A142
403A132  4D4A12Z  405A138  406A144  407A139  408A138  409A115  410A139  411A135  412A134  413A134 414A142
403A132  408A12Z  405A138  406A144 4078 52 408A138  409A115  410A139 4T1A135 412A134  413A134  414A142
403A132 404A122  405A138 e -— —— — -— S11A135 e 4134134 414A142
403A132  404A122  405A138  406A144  407A139  408A138  409A115  410A139  411A135  412R1534  413A134 4158 70
4068 70 404A122  405A338  406A144 4078 52 408AI38  409A115  410A139  411A135  412A134  413A134 —--

402A 26  403A 29  404A 26 --—- 406A 32  407A 29 408A 33 409A 27 416B 96 4168 52  417B 41 4188 3}
403A115  404AT05  405A120  406At25  407A119  403A120 409AN11 410A121  411AN117  A1Z2A115 A13ANIT7 4i3AN22

403A142 404139 405A151 406A162  407A160  40BAI60  409A135  410A153  411AT51 4138 82  413A152  414A164
403A144  404A141  405A153  406A164  407A162  408A162  409AI37  410A1S5  411A153 4128157  413A154  414A166
213A167  A14A167  AVAA1GT  414A167  4T4A167 414167 414AI67  41A167  A14A167  414A167  413A167  414A167
403A145  404A143  205A156  406A167  40TA165  4A0BAIGS  40DA14D  410AI58  411A156 412160 413A157  414A170
- - 4054 39 ——- - - - - -—- -—- - -

403A147  405B 55 4DEB 72 406A169  407A166  40BAI67  403A141  410A159  411AI57  41ZA161  413A158  414A171
4058 53 4058 54 405A155  406A166 4088 B0  40BA164  4D0A139  410A157  411A155  412A139 5138156 414169
— ——- 404A 35 A05A 38 40GA 42  407A A1  40BA 45 409A 34 A10A 43 411A 41  412A 36  413A 43

403A138  404A138  405A150 4078 70  408AJ55  408A155  410B 98  410A152  411A150  412A154 4148 57 414A161
4068 73 4068 73 4068 73 A06A161  A411A 69  41IA 69  411A 69 487A 487A 4158 72 415B 72  415B 72
403A138  404A138  405A150 4078 70  407A155  408AI55 4108 98 410A152 411A150 412A154  414B 57  414A161
—— —— — ——= -— - — 4198 62 419B 62 419B 62 4198 62 4198 62
403A138  404A138  405A150  405A161  407AI55  40BA155  409A34  410A152  411A150  4312A154  413A149 4188 74
403A138  A04A138  405A150  405A161  40TA155  408A155  40%A134  410A152  411A150  412A154 413A149 4188 74

402A 5 403A 5 4D4A 4 405A 4 406A 4 407TA 4 40BA 5 409A 5  410A 5 411A 4 412A 4 413A 5
408B 70 4098 40 410B 72 411A 58 4128 48 413B 72 414B A0 4158 58 416B 62 417B 50 4188 40 4198 42

*See "Key" on pages 56-59.
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JNDEX TO "SOLAR-GECPHYSICAL DATAY

1979
Keay* Jan Fab Mar Apr May Jun Jul Aug Sep Jdct Nov Dec
Al
A 4154 92 416A 50  417A 44  418A 4B 419A 48 420A 50 421A 50 422A 52 423A 50 424A 50 425A 48 425A 50
A.22 a14A 11 4%5A t1 A16A 11 4F7A 9 41BA 11 419A 11 420A 11 421A 11 4224 11 4234 11 4244 11 4254 1
A.2b 418A 9 42BA 9 428A 9 AZBA 9 428A 9 A428A 9 428A 9 428A 9 42BA 9 42BA 9 AZBA 9 42BA 9
AL2¢ 4144 11 415A #1 4164 11 &417A 9 418A 11 419A 11 4208 %1 4214 11 422A 1F 4234 11 4244 11 425A 51
A2 4154 52 415A 50 4174 44 418A 48 419A 48 4204 50 421A 50 422A 52 425A 50 4244 50 425A 48 426A S50
A, 3b 41BB 50  418B 60  417A106  41BA108  419A110 420A110 421A112 4224 11 A23A110 424A112 425A108B 428A150
AJ3c 4154 52 416A 50  417A 44 A18A 4B 419A 4B 420A B0 421A 50 422A 52 423A 50 424A 50 425A 4B 426A 50
A 3d 4148 42  415A 44 436A 42 41TA 36 418A 38 419 3B 4204 40 421Aa 40 422A 42 423A 40 424A 40 425A 36
A.3e 41834 52 416A 50 417A 44 A18BA 4B £19A 48 420A 50 421A 50 422A 52 423A 50 424A 50 425A 48 426A 50
Ad 4158 32 4164 %0 4174 44 A18A 4B 419A 483 4204 50 421A 50 422A 52 423A 50  424A 50 425A 4B 426A 50
A5 415A 52  416A 50  417A 44 4Y8A 4B 419A 4B 420A 50  4ZiA 50 422A 52 423A 50  424A 50 4Z5A 4B 426A 50
A.5a 4188 50 4188 60 417A106 43BAI0B  419A110  420A110  421A112 422A114 4Z3A%12  424A112  425A108  428A150
A.5b A415A125  416A116 417A118  41BAI1E  419A124 420A121  421A125  422A129 423A%24 424A125 425A121  426A112
A.6 415A 48 416A 46 417A 4D 4I8A 42 A19A A3 420A 44. A21A W4 422A 46 A23A 44 A24A A4 425A 40 426A 42
A.Bh 4198 4 4208 4 4218 4 4268 38 4268 39 -426B 40 426B 41 4278 48 4298 38  430B 30 4328 42 4328 43
A.6c A15A 49 416A 47  4i7A 41 41BA 43 T419A A4 AZ0A 46 421A 46  422A 4B 423A 45 424A 46 4A25A 42 476A 44
A.b6d ——— — -— 418A 45 419A 45  420A 4B 421A 48 422A 50  423A 48 424A 48 425A 44 426A 46
AJTH —_— — A16A 38  417A 335  A1BA 34 419A 34 420A 35 421A 37  422A 38 423A 41 425A 28 425A 37
ATy 414A 34  415A 40  416A 36  417A 32  418A 33  419A 33 4Z0A 34  421A 36 423B/424B 425A 46  425A 47 425A 48
A.Th 4158 52  416A 50 417A 44  418A 4B 419A 48 420A 50  425A 50  422A 52 423A 50 424A 50 425A 48 426A 50
A.Baa 4144 11 4154 11 A16A 11 4E7A H1 418A 1E A19A 11 4204 11 4214 1 4224 1 423A 11 424A 11 4254 |1
A Bac 454A 11 435A 11 4164 11 457A 11 &18A 11 419A 11 4Z20A BT 421A 11 4228 11 423A 1 4244 11 425A 1
A.Bg A%4A 11 A1SA 11 4E6A 1 417A 11 418A 11 419A 11 4Z20A T 421A B AZ22A 01 423A 1% 4244 11 4254 i1
A.92h ——— -—- e —r— 4194 48 420A 50 4214 50 422A 52 4234 50 424A 50 425A 48 426A 50
A, G9d —— —— ——— ——— 4198 48  4Z0A B0 421A 50 4224 52 423A 50 424A 30 4Z5A 48 426A 50
A.10a 414A 24 415M 25  416A 25 417A 21 4198 52 420B 69  420A 24 4228 85  422A 25 423A 27 424A 25  42GAR4B
A, 10c 4140 27 4154 28 426A 2B 417A 24 41BA 25 4208 7O 420A 27 421A 28 422A 28 A23A 30 424A 2B 425A 27
A 10d 414A 28 A415A 29 416A 29 ALTA 25 41BA 26 4208 11 420A 28 421A 29 AZZA 29 423A 31 424A 29 415A 28
A.10e 4144 26 415A 27 416A 27 417A 23 4188 24 419A 26 A20A 26 421A 27 422A 27 423A 29 424A 27 4204 26
AR.10¢ 414A 25 415A 26 416A 26 417A 22 41BA 23 418A 25 420A 25  421A 26 422A 26  423A 28 424A 26 425A 25
A1k 4154129  416A120 417A119  418A122  419A1256  420A124 421A129  422A133  A23A128 426A158  —-- ———
Al g 4198 33 4208 53 421B 35 4228 31 4738 17 424B 29 4258 20 AZ6B 24 4278 28 4208 24 4298 26 430B 16
A.12ba 414A 36 ~-- -——— - - - -—= - ——— -—- - o
A.12bb 4147 37 -—- v e —-_— ——— - - 4248 3¢  --—- —— -
A, 128 4218 43 4208 48 4218 30 4228 26 4248 40 4278 37 4268 33 4278 42 4308 24 4208 32  429B 37 4548 50
A, 132 414A 38w —-— -— -— = - - -—= atate = -
A, i3ab 414A 57 -— —-— -— - ——— —— —_— AZ4R 50 e ——— ——
A.t3d G14A 30 A15A 45  A16A 39 ALTA 37 418A 35 419A 35  420A 37 4228 89 422A 39 424B 36 424A 37 426A145
A.i30 4198 32 4198 47 4218 29  427B 25 4238 17 4248 28 4258 19 426B 23 427B 27  428B 23 429B 25 4308 15
AL 13 414A 38 42BA 39  416A 35  41TA 31 A418A 32 419A 32 420A 36  421A 35  422A 37 423A 31 424A 36 425A 32
A, 16b 4998 27 4998 27 4998 27 4998 27 4998 27 4998 27 4998 27 499B 27 4998 27 4998 27 489B 27 4998 Z7
A7 4148 3T e -— - — e —— ——— 4243 39 wew - -

-— e - —— e - —— —— 4238 73 4248 38 4258 29 426A116
Al T7e A15A 42 A15A 42 A17A 34 A17A 34 S18A 36 419A 36 420A 33 42TA 3B 422A 40 423A 3B 424A 38 425A 34
Al 18 4147 37 === —— —— - - -—- _—— 4248 39 ~m- -—= -—
B.
R.52 4158162  416A166 417166  A18AI66  419A168  420A166  421A166  422A078  423A174  424A154  420A152  426A142
B,53 4154161  416AI65  417A165 418A165  419A167 420168 421A165  422A180  423A173  424A133  4Z5A151  4316AN41
C,
C.la 414A 14 412A 15 436A 14 417A 12 AI8A 14 419A 14 420A 14 421A V4 422A 14 423A 15 424A 15 425A 15
C.1ba 4208 82 4228 38 4230 25  430B 32 4308 68 4318 34  434B 153 436B 50 4398 30 4398 73 4428 44 4438 28
C.1d 4200120 4226 72 4243 45 4308 66 4308108 4318 67 4345 49 4368 89 4398 71 439B1i6  442B 82 4435 59
C.le 420B119 4228 72 4238 58 4308 64 430B107 431B 66 4343 48 43568 88 4398 70 439B115 4428 81 4438 58
C.if 4228 91 4238 83 4308 31 4308 67 4318 70 4348 55 4368 92 4398122 4398 72 4428 86 4436 68 4458 92
C.3 4198 8 4208 8 4218 10 4278 4 4238 4 4248 4 4258 % 426B 5 4278 5 428B 5 42908 5 4208 5
C.3t 4150147 e —— ——— ——— - —— —_— - —-—— —— —
C.da 4178 60  417B 62  A17AI13B  420R 72 4208 75 420A139  423B 76 4238 78 423B143  426A149  426A153  A28A117
C.4d 4154129 416A134 417AL37 418A437 A419A142 420A139 4214145 422A149 4230143 425A130 425A125 426A117
C.de 4158129 A16A134  417A137  419A137  419A142  420A139 4228 86  A22A149 423A143  424A130  425A1Z5 426A117
C.4f 415529  A16AI34  417A137  419A137  419A142 420A139 421A145 ~-- —— -— —— e
Codh 415A529  A16A134  A17A137  419A137  419A142 we- 421A145 422A149  423A143  424A130  425A125  426A117
C.4i 415A129  416A134  417A137  419A137  419A14Z2 =-w -_— 4220149 423A143  424A150 425A125  426A117
C.aj 4158129 . A16A134  417A137  419A137  4A19A142  420A130  421A145  422A149 ~—- 424A130 425A125  426A117
C.ak e — -— _— ——— ——— — 42ZA149  423A143 - 4254125  -=—
c.a4 ——— -— —m— -— ——— ——— -—— 422A14%  423A143 -~ 4258125 m=m
C.5%e 4168 33 4208 53 4218 35 4228 31 4238 17 4248 29 4258 20 4268 24 4279 28 428B 24 4298 26 4308 16
C.6 4§5A126  A1BAIIT  417ATIS  A1BAE19  419A124  420A122  42IA126  422A130 423A125  424A126 425A12Z2  426A143
D,
D.la 4154155  416A158  417AI58  418A1S58  419A160 4204160  421A159  422A170  423A166  424A144  425A)144  426A1353
D.liba 415A157  416ARI60  417A560  41BA160  419A162  420A162  421A161  422A172  423A168  424A149 425A146  426A135
D.1c 4726A136  426A136  426A136  AZ6A136  A26A135  426A136  426R136  426A136  425A136 426A136  426A136 426A136
D 1ca A26A137  426A137  426A137  426A137  426A137  426A13T  426A137  AZSA13T  426A137  426A137  426A137  426A137
D.1d 415A158  416A163  417A163  41BA163  419A165  420A165  421A164  422A175  423A171  424A152  425A149 4254140
D.le —— 4378 47 - 4378 48 =w- —— - 4378 5] e —— ——— ———
0. 11 4158160  416A164 4188 76 4198 63  A4I9A166 4218 42 422 90 422A177  423A172  425B 33 425A150 427A164
0.1g 4168 90  416A162  417A162  41BA16Z  419A164  420A164  421A153 422A174  423A170 424A151  425A4B 426A139
B, 1h 4EAB 43 415A A6 416A 43 41TA 38 418A 359 419A 39 420A 41 A21A A1 4227 43 423A 42 A24A 41 425A 38
£,
F.la 41548154 438A161  417A151  418A151  419A153  420A155  423A158 422A165  423A161 4258 32 427A159  427A159
Foelb 4168 88 417A15%  41TAIS1  418A151  419A153  420A155  421A158 4224165  425At61  425B 32 427A139 427A159
F.le 415A154  416A153  41TAIS1  418A151 4204 78 420A155  421A158 422A165  423Ai61 4258 32 427A159  4AZTA159
F.lh 4198 62 A19B 62  4Y9B 62  419B 62 419A153  420A155  421A158 4224165  423A161 424A146  425A143  426A132
Full 4154154  416A151  417A151  418A15%1  419A133  420A155  4Z1A158  422A185  423A161  427A159  425A145  426A132
Fo1] 415A154 416A151  417A151 A18A151  4I9A153  420A155  421A158  422A165  423A161  427Ai59  425A143  426A132
F.1t 416B 88 4178 87 4188 72 4199 58 4208 79  420A155  421A158 4238 81 4258 32 4258 32 426A177  427A159
H.
H.6¢ 4144 & 3154 5 416A 4 at7a 4 418A 5 4184 5 4208 5 4214 B 422A 4 4234 4 424A 4 425 4
H.62 4208 58 4228 76 4238 62 —--- — — —— —— -—— - -—- —

*See "Key" on pages 56-59.
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INDEX TO MSOLAR-GEOPHYS ICAL DATAM

1980
Kay#* Jan Fab Mar Apr May Jun Jul Aug Sep Qct Nov Dec
Ay
Al 427A 50 AZ8A A4 420A 42  430A 52  A31A 48 432A 50  433A 48 434A 46 435A 30 436A 50 A3TA 60 433A 44
A28 426R 10 42TA O 428A 0 420A 9 430A 11 431A §1 432A 1 433A 11 434a 11 435A 11 436A 11 437A 1N
A.2Zb A440A 10  440A 10 A40A 10 440A 10 440A 10 440A 10 440A 10 440A 10 440A 10 440R 10 44CA 10 440A 10
A.2c 498A 10 427A 9  A28A 10 429A 9 430A 11 431A 11 432A 11 4338 11 434A 11 4358 11 436A 11 437A {1
A.Ja 497 50 427A 44 4Z0A 42 4304 52 A31A 4B 432A S50 433A 4B 434A 46 4354 50  436A 50  437A 60 438A 44
A3D A427A112  428A102  420A104  430A112  43IAT10  432A110  433A110  434A108  435A110  436A112  437A120  43BA106
AJ3c A27A 50 42BA 44  420A 42  430A 52  431A 48 432A 50  433A 48 434A 46 435A 50 436A 50 437A 60 438A 44
A.3d 426A 38 427A 38 428A 34 420A 35 430A 44  A31A 41 4328 42 433A 40 4347 38 4354 42 436A 42 A3TA 48
A Do 427A 50 A28A 44  479A 42 43508 52 431A 48 A32A 50  A33A 48 4347 46 435A 50 436A 50 437A 60 43BA 44
A4 &27A 50 AZ8A 44  420A 42 A30A 52  431A 48 432A 50 A33A 48 434A 46 435A 50 436A 50 437A 60  43BA 44
A5 4778 30 A2BA 44  420A 42  430A 52 A3T1A 4B 432A 50 433A 48 434A 46 435A 30 436A 50 437A 60 A3BA 44
ASa 4278112  428A102  420A104 A30A112  431A110  432A110  433A190  434A108  435A110  436A112  437A120  43BA106
A, Sb 4274122 428A112  429A115  430A123  431A121  432A128  433A127  434A125  435A127  436A127  437A134  43BAIQR
A.6 427A 42 4Z8A 38 429A 39 A30A 48 A31A 44 432A A6 7 433A 44 - 4354 46  436A 46 437A 52 438A 49
A.6b 4348 t4 4358 B8 4368 96 4368 97 4378 40 4388 33 4398120 4398121 4408 48 4428 84 4448 52 4448 54
A.6c 427A 44 438A 40  429A 4O A30M 49 431A 45 432A 47  433A AT 434A A3 435A AT 436k 47  437A 54 4448 54
A 6d 42Th 46 42BA 42 429A 41 430A DO A32A 4B 433A 46 434A 44 AZBA 48 436A 48 A3TA 56 43BA 42
A, be A%6B 93 4363 04 434B 56 4358 85 4358 47  A368 46 4368 36 4385 29 4398 20 4408 38 4418 51 4438 62
AT 426A 30 42TA 30  A28A 35 429A 36 430A 41  432A167  432A 37 433A 35 A36AITT  436A1T7  436A 39 437A 44
A.Tg 427A 48 4314162 430A 51 4Z1A 46 A32A 49 4334 47 A34A A5 A3BA 49 A36A 49 437A 58 4384 43
A.Tn A427h 50 A28A 44 A29A 47  A4S0A 52 431A 48  432A 50 433A 48  434A 46 435A 50 436A 50 437A 60 438A 44
A.Baa 428 10 AZ7A 9 A2BA 10 420A O  430A 11 431A 11 432A 11 433A 11 434A 11 4358 1t 436A 11 43T7A 1
A.Bac 426A 10 4278 9 42BA 10 4208 9 430K 11 431A 11 4328 11 433A 11 434A 11 4358 11 436A 11 437A "
A.Bg 476 10 427A 9 A2BA S0 4Z9A 9 430A 11 431A 11 432A 11 433A 11 434A 11 435A 11 436A 11 437A i1
A.9ch 427A 50  428A 44  429A 42 430 52 431A 48 --- 4334 48 A34A 46 435A 50  436A 50  437A 60  43BA 44
A.9d A2TA 50 42BA 44  429A 42  430A 52 431A 48 ~-- 4334 A8 434A 46 4354 50 436A 50  437A 60 43BA 44
A, 102 426A 23 A27A 23 4Z8A 20 420A 22 430R 26 A32A166  432A 24 433A 22 434A 25  436A176  43BA160 43BA161
A.10c A26A 26 A2TA 25 420A150  420A 25 A30A 29  431A 2B 432A 27 433A 25  A34A 28 A35A 30 436A 20 A3TA 34
A.10d 426A 27  A2TA 27  420A1S1  429A 26 4308 30 431A 29 432A 28 433A 26 434A 29 435A 31 436A 30  A3IA 35
A. 108 426A 25 427A 25 42BA 22 430A175  430A 2B 431A 27 A32A 26  433A 24 434A 27 435A 29 436A 28 437A 33
AJ10f AZ6A 284  427A 24 A2BA 21 A20A 23 430A 27  431A 26 A52A 2% A33A 23 434A 26 A33A 2B A36A 27 437A 32
A.llg 4318 27 4328 50 A43% 26 4348 6 4358 41  436B 41 4378 30 438 23 4398 23 4408 32 441B 46 4428 36
A.12bb 426A 32 427A 33 AZBA 28 A29A 32 431A160 431A 38  432A 38 — —-_— — —_— —
A.12e 4378 42 4388 34 e A440B 42 AS0B 68 44598 98 45283 60 4528 65 4528 TO  454B 40 467B 82 4678 88
A, 138 ——— 427 32 428h 27 A429A 32 — 431A 38 4320 39 433A 36 mew ——r - ——
A, 13ab 4265A 32 427A 33 A428A 28 420A 32 431A160  A31A 38 432A 38 433A 37 --- — -— -
A13d 476A 34 427A 35 A28A 30 430A164  430A 37 431A 36 4324 34 4A33A 31 4347 34 435R 37 436A 37 437A 41
A. 130 A328 35 4328 29 4358 50 4348 5 436B100 4368 40 4378 29 4438 64 443B 65 4438 66 4438 67 449B103
AL 13 4DBA 33 427A 34  A470A 29 429A 33 ABIAI61  431A 39 4328 39 433A 37 435A160  435A 43 4360 43 437A 45
A, 16a ——n 5158 26 5158 26 5158 26 5158 26 S1SB 26 5158 26 5158 26 5158 26 5153 26 5158 26 5158 26
A, 16b 4903 28 4998 28 4998 28 490B 28 4998 28 4993 28 4998 28 4998 28 4998 28 4998 28 4998 28 4998 28
AT AZ6A 32  A27A 33 428A 28 429A 32 431AN60  431A 38 452A 38 433A 37 --- —-— —— -—-
A, 17 ——— — A29A119 430A127  431A125 4327132 433A131 = e 436A132  A3BA162  438A125
A17c A26A 36 427A 36 42BA 32 4304 42 430A 42 4328 40 432A 40 433A 38 436A 40 436A 40  436A 40  437A 46
3.18 426A 32 427A 33  A28A 28  429A 32 — - — -— —— -— — —-—
B.52 427AK54  AZBA140  429A146  ASOALS0  431AY56 7 A32A162  433AY54  434A154  434A156 436A172  4A3TAIT7G 43BA156
B,53 427415%  A28A130  420A148  430R159  ABIA1S5  43ZA164  433A156  434A153  435A158 436A174  43TA169  438A155
C.
C.la 4267 15 427A 14 428A 15 42%A 14 430A 16 43A 16 432A 16 433A 16 434A 16 4354 16 436A 16 4374 16
C.iba A45B 60 4548 45 4548 47 4513 4B 4578 76 4598 39 4608116 4628 56 4638 45 4658 68 4678 24  470B 36
C.1d 4453 90 A48B 42 4498 95 4518 92 4578115 4698 87 4608151 4628 89 4638 91 4658116 4678 75 470B 76
c,le 4458 B9 4473 T3 4SIE 94 A51B 41 4578114 4598 86 4608150 4628 88 4638 8O 4658115 467B 74  4T70B 75
C.3 4318 5 4328 5 4338 5 4358 51 4358 5 4368 5 4378 5 4388 5 4398 5 4408 5  A441B 5 4428 S
C.éa 4270126 A2BA116  420AT20  430A128  43)A126  432A133  433A132  434A129 435A131  436A133  437A139  439A155
C.4d 42TA126  428A116  420A120  A30A128  431A126  432A133  433A132  434A129 435A131  AZ6A133  437AL3G A3BA125
C.da 227A126  428A116  429A120 430A12B  A431A126  43ZAI33  433A132  A3AMTY 435A131  A36A133  437A139  439A128
C,4f _—— —— 429A120 430A128  431A126  433A158  433A13Z  434A132  435A131  436A133 437A139  43BA126
C.dn A27A125  429A116  430A120  430A128  431A126  432A133  433A132  434A129 435A131  436A133  437A139  43BA126
C.41 4274125  42BA116  420A120 430A128  431A126  432A133  433A132  434A177 435A131 436A133  437A139  43BAL26
C.4 4277126 n—
C.4i ADTA126  42BA116  A2OA120 4304128  A31A126  433A158  433AI32  433A129 4354131  436A133  A37A132  A3BA1ZE
Cudl 199A126 428A116  420A120 4304128 4314126  433A158  433A13Z  433A128 A35A131  436A133  437A139  43BA1Z6
C.5%e 4318 27 4328 30 4338 26 4343 6 4358 41 4368 41 4378 50 4388 23 43GB 23 A40B 32 4418 46 4428 36
C.6 4274123 428A113 429A116 430A124 431A122 432A129 433A128 433A126 435A128 436A128  AZTA13S 438A422
D.
D, 1a 427M148  A20A54  A29A142  430A155  431A1531  43ZA158  433A150  A34A147 435A152  436A166  A3TALSD  43BA149
0. 1ba 4277150  42BA137  4209A144  430A157  A431A153  432A160  433A152  434A148 435A154  436A168  437A165  438A141
D.le 441A165 441A165  A41A165  441A165  441A165  441A165  441A165 341A165  A41A165  441A165  441A165  441A165
D.1d A27A151 428A138  429A145  430A158  431A154  432A161  433A153 4344152  435A155  436A171  437A168  A3BA154
D. ¥ 427A152 431A168  431AT68 431A169  433A168  433A168  434A188  435A164 436A17TS  43TA176  45TA169  439A163
D.1g 478A147  420A155  431A166  A431A167  433A167  434A186  434A187 434151  436A178  A3ZGAIE8  d437ALT6 43BA153
D.1b 426A 40 427h 40 428A 36 A29A 37 430A 45 431A A2 432A 43 4A33A 41 434A 40 435A 44 436A 44 437A 49
F.
F.la 476A146  429A153  429A137  430A154  43ZA170  433A165  434A183 A34R146  435A151  436A165  438BA163  439A162
Fu1b 42BA146  42BA134  430A167  430A154  431A150  433A165  433A147 4358151  437A175  43BA165  438A163  438A148
F.le 428A146  429A153  429A137  430A154  432A170  433A165  434A183 4340146  A35A151  436A165  43BA1683  430A162
Fo.ih 427A147 428A134 429A137 4304154 431A150 432A155 43354147 4348146  435A151 A36A165 AZTAIE2 438A148
Falt 4974147  428A136  AZOA137 4304154  ABIAIS0  432A155  433A147 43aM146  435A151  436AT65  437A162  438A148
Fulj 437A147  428A134  AZ9A13T  S30A154  A3IAI50 432A155  A33A147 434A146  435A151  436A165  457A162  438A148
Falk ——— —— _— ——— —— — -_— —— —— -—
Fu1t £28A146  43QA16T  430A167  431A163  433A165  435A161  437AITS A37A1TS  A37A175  43BA163  439A162  439R162
H,
H.560 426A 4 42TA 4 47BA 4 429A 4 A30A 5 431A 5 4532A 5 4334 5  434A 5 435A 5 436A 5 437A 5

#Spe "Key" on pages 56-59.
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1981

Key* Jan Fab Mar Apr May Jun Jul Aug Sep Oct Nowv Dec

A,

Al 4394 46  A40A 52  A41A 58 442A 52 443A A4 444A 52 A45A 54 446A 40 447A 54 A4BA 52 449A 50 450A 42
A.Za3 4388 11 439A 9 440A 11 441A 13 442A 11 4438 11 Ad4A 11 4455 1 4464 11 447A 11 448A 11 449A 11
A.2c 4384 1 4308 9 440A 1 4414 13 442a 1) 443A 11 4447 11 4454 11 4468 11 447A 11 448A 1) 449A 11
A3a 430A 46 AA0A 52  44FA 58 4424 52 443A 44 444A 52 445A 54 446A 40 447A 54 448A 52 440A 50  450A 42
A, 3b 4T0AT08  440A108  441A120  44ZA112  A443A106 444A112  443A116  447A163  44TA114  44BAT14 449A1E0  d450A104
A3 439A 46  440A 52 441A 58  442A 52 4434 44 4447 52 4454 54 446A 40 A4TA B4 44BA 52 443A 50 450A 42
Al 3d A38A 36 439A 35  440A 46  441A 50 A42A A4 443A 38 A44A A6 A45A AT 446A 34 447A A6 A4BA A4 449A 38
AJe A430A A6 439A 52  441A 58 442h 52 443A 44 444A 52 445A 54 446A 40 447A 52 448A 52 A49A 50 450A 42
A4 4307 46  A40A 52 441A 58 4424 52 443A 44 444A 52 445A 54 A4GA 40 447A 54 448A 52 449A 50 430A 42
ALS ATOA 45  440A 52  441A BB 442A 52 443A A4 A44A B2 445A 54 446A 40 447A B4 447A 52 449A 50 450A 42
A.5a 439A108  440A108  441A120  442A112 443A106 4448112 445A116 447A163 447AT14 A4BAN14 A49A11D 450A104
A.S5b 439A123  440A121 A51A135 A42A127  A43AN119 444A122  445A129 447A145  447AT28  449A172  449A1ZT 450A118
A.B 430A 42  440A 48 441A 54 442R 48 4437 42 444A 50 445A 52 446A 38 447A 50 44BA 48 440A 42 450A 38
A,6b 45448 56 4448 58 446B 79 4478 76 4488 40 4508 66 451B B7 4518 95  452B 56 4548 38 4338 36 4538 37
AL be 439A 43 440A 49 A41A 55  442A 49 443A 43 T444A 51 4458 55  448A 39 447A 51 44BA 50  445A 44 450A 39
A.6d A39A 44 440A B0 441A 56 442A 50  449A190  449A192 4498194  449AT95  A49A198 4497 46 449A 4T 450A 40
ALbo 4438 26  A44B 4B 4453 57 4468 74 447B 40 4488 36 4498 64 4508 60 4518 4% 4528 53 4538 64  454B 35
ALTE 438A 33 439A 39 441A17T0 —- — 4438 35 A44A 43 e 446A 30 - 448A 400 -
A,7g 430A 45  440A 51 441A 57  449A1BB  449A189  449A191 449A193 449A197  440AT99  449A 4B A40A 49 -
A.Th 430h 46  A440A 52  441A 58  442A 52 443A 44 444A 52 445A 54 446A 40 447A 54 448A 52 449A 50 450A 42
A, Baa 438A 11 A39A 9 440A 11 441A 13 4427 11 4434 9 444A 11 4454 11 446A 11 4474 11 448A 11 4498 11
A,Bac 4384 i1 439A 9 440A 11 441A 13 4427 11 44354 9 4d4a 11 4454 11 446A 11 4474 11 44874 11 44945 11
A.Bg 4388 11 4398 9 440A 11 4418 13 4427 11 443A 9 4448 U1 4454 11 - 447A 11 448A 11 449A 11
AL 10a 4%A154 4394 24  440A 29 442160  442A 27  443A 23 444A 27 445A 27 446A 20 447A 28 44BA 25 449A 25
A, 10c A%E8A 24  439A 27  A40A 32 441A 33 442A 30 443A 26 444A 30 443A 30 446A 23 447A 32 448A 28 449A 28
A, 10d 438A 25 4394 28  440A 33 441A 34 442A 31 4437 27 4448 31 445A 31 S46A 24 447A 33 44BA 29 449A 29
A, 10e 438A 23 439A 26 440A 31 4418 32 442A 29 A43A 25 444A 29  A45A 29 446A 22 44T7A 31 A48A 27 449A 27
A, 10§ 438A 22 A439A 25  440A 30 441A 31 A42A 28 443A 24 A44A 28 445A 30 —ew 4478 29  448A 26 4490 26
A, 10g —enm —— won — ———— - —— e 4468 21 44TA 30 e —
A.llg 4433 20  444B 43 4458 51 4468 69 4478 34 4488 31 4498 58 4508 54  A5IB 40 4528 47 4530 59 454B 29
A 120 4758 62 4758 62 4758 62 A475B 62 4758 62 4758 62 4758 62 475B &2 4758 62 4798 &2  47HB 62 4798 62
A, 13d 442R161 4428161 4420161 442A161 442A 39 442A 32 445A170  445A 42 44TAN60  447A 41 4484 38 45EA165
A, 3e 4498104 A49BE05  449BI06  449B107 4498108 457B118 4578119 4578120 45378121 4578122  AS57B123 4578124
AL 158 43BA 37 442A170  442A170 442A171 4424 45 443A 39 A44A 4T 445A 45 446A 3) 447A 43 A448A 41 449A 35
A.16a 5158 27 5188 27 5158 27 5158 27 5158 27 5158 27 5158 27 5158 27 5158 2% 5158 27  5ibB 27 5158 27
A.16b 4998 29 4508 29 400B 20 4998 29 4998 29 4998 29 4998 29 4998 29 4998 29 4958 29 4993 29 4998 29
AL1T 435A127  440A153 we= - ——— 444126  A45A135  446A107 447A129 4A50A148  ew- ———
A.tTc 438A 34  A30A 36 440A 44 441 48 442A 42 443A 36 444A 44 445A A6 4467 3T 44TA 44 44BA 42 4497 36
B.

8,52 A3GA150  440A154  A41A167  442A156  A443A150  A44A148  445A166  A46AN40  447A156 4484154 449A164  450A144
B,53 430A152  440A155  A43A166  442A158  443A149  444A150  445A185  446A139  447A158  448A156 449A166  450A143
C.

C.la 43BA 16 439A 14 440A 14 441A 18 442A 16  443A 15 A44A 16 445A 16 446A 16 44TA 16 448A 16 449A 16
C,1ba 470B 77 4728 46 4738 30 AT4B 40 4758 19 476B 29 473 14 4778 36 4808 61 481B 38 4828 62 45838 68
C.,id 470B105 4728 83 4738 74 474B 86  475B 53 4768 60 4778 59 4798 84 480B 94 4818 79 382B100 4838 98
C.le 4708104 4728 82 473B 73 474B 85 4798 52 4768 59  477B 60 4798 83  480B 93 4818 78 4528 99 4838 §7
C.3 4438 5 4448 5 4458 5 4468 3 4478 4 4488 4 4498 4 4508 4 451B 4 452B 4 4538 4 4548 4
C.4a A3GAI28 440A126  441A136 4422134  443A123  444A127  445A156  446A108 447A130 448A134 449A132  450A122
C.4d 430A128 440A126  441A136  443A154  443A123  A44A127  445A136  446A108  447A130 448A175  449A132 450A122
GC.4e 440A126  441A136  442A134  443A123 445174 4454136 446AT08  447A130  44TAI30  448A173  449A132 ASDAI22
C.at 4394128 440A126  441A136  A42A134 A43A123  444A127  445A136  446A108 447A130 A448A134  A49A132 450A122
C.4h 439A128  440A126  A441A136  442A134 443A123 =e- ——— —-_— —— —— — —
C.4i 4394128 440A126 441A136 442R134 443A123 444A 127 445A136 w—— ——— ——— — -
C.ék 430A128  A40A126 4414136  442A134  443A123  S44A127  445A136  446A108  447A130 £48A0134  449A132  45DA122
C.41 439A528  A40A126  441A136  442A134  443A123  444A117  445A136  446A108 447A130  A48A134  449A132  450A12Z2
C.5e 4438 20  444B 43 4458 51 4468 69 4478 34 4488 31 4498 58 4508 54 451B 40 4528 47 4538 59  454B 29
C.6 430A124  A40R122  442A172 442A128  443A120 444A123 445A130 446A102  44BA1SS A49A168  449A128  450A119
D.

D.1a 43GA145  440A140  441A162  443A164  443A144  444A144  445A160  446AI35  447A152  44BAIS0 4494159  450A138
B, 1ba 439A147  440A151 441A164  442A153  443A146 4447146  445A162  446A13T  44TA154  44BAI52  449A161 450A140
D.lc 451A158  451A158  451A158  45tA158  431A158  451A158 451A158 451A158  451A158  451A158  451A158  451A158
D,1d 430A148  440A152 4414166  442A155  443A147  444A147  445A163  447A180  A48A164 449A1856  449A162 450A141
D, 1f 4394145 4418170  A42A180  443A165  443A148  445A180  445A164 446A138  447A155  44BAYS3 449A163  AB0OA142
D.lig A40AT60  441A172 A42A182  444A155  445A182  A4SA1B3  446A144  44TA17S 44BAI6D  449A145  450A153 451A175
D.1h 438A 38 439A 40  440A 43 441A 51 442 46 A43A 40 444A 4B A45A 4 446A 35 A4ATA 47 448A 45 449A 39
Fe

F.la 440A159  440A145  442A177 442A151 4440152  447A1T6  447A176  44TA17T  447A151 4497180  450A149  450A134
F.lb 440A159  A40A159  442A1T77  442A151 4435A141 4458178  A4TA176  447A177  44T7A151 4494130 4508149  431A172
Fale 440A159  A40A143 4424177 442A151 444A152  A47A176  A4TA176  A4TAVTT 44TALI5Y 4494180  AS9A149  450A134
Fa.lh 4394144  440A145  441A159 442A1351 4434141 444A141 4454157  446A134  44TA15% 448AT49  449A159  450A134
Foli 4397144  440A145  441A159 442A151 4434141 4447141 445A157  446A177  447A131 448A140  44DA149  4ABCAI34
Fol] 430A144  440A145  441A159  44ZA151 4434141 A4an141 4458157  A46A177  447AL51 448A149  449A149  450A134
Fall 442A4717 442177 A42A177  443A163 443A141 445A178  447A176  44TAYTT  44T7A151 A49A1B0  AS0A149  451A172
H.

H,60 43BA 5 439A 4  A40A 5 441A S5 442A 5 4434 5 444A 5 445A 5 44B6A 4 4474 4 AA8A 4 449A 5

#See "Kay? on pages 56=-59,
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Kay* Jan Fab Mar Apr May Jun Jul Aug Sep Oct Novy Dac
A,
Al 451A 58  d452A 50 453A 40  454A 44 455A 64  456A 58 457A 50  458A 48  450A 44 460A 52 461A 58 4G62A 44
A.Zaa 450A 11 4B1A 11 452A 11 4B3A 1t 454A 9 455A 11 456A 9 ABTA 9 45BA @ 459A 9 460A i1 4BIA 11
A Ze 450A 11 451A 11 452A 11 453A 11 454A 9 45BA 11 456A 9 4574 9  4%BA 9 45%A 9 A460A i 461A 11
A, 3a 451A 58  452A 50 A53A 40  454A 44 459A 64  456A 5B 457A 50  458A 48  4%0A 44 4B0A 52 461A 58  462A 44
A.3b 451A120  452A106  453A102  454A104  455A126  45TA166  457A112  458A110  4AS9A105  460A B3 461A B8 462A 75
Au3e 451A 58 45ZA 50 4S53R 40  454A 44 455A 64 AB6A 58  457A 50  45BA 4B 450A 44 460A 52 4B6)A 5B 462A A4
A5 430A 34 451A 50  452A 42 453A 32 454A 32 455A 56 456A 48  457A 42 45B8A 38 450A 36  460A 44 4GLA 52
A, Be 451A 58  452A 50  453A 40  454A 44 455A 64  A56A 58 A457A 50 45BA 4B 45OA 44 AS0A 52 46IA 5B 462A 44
A4 451A 58 452A 50  453A 40 454A 44 455A 64 456A 58 A57A 50 45BA 4B 450A 44  460A 52 46%1A 58  462A 44
ALD 450A 42 451A 58 452A 50 453A 4G A54A 44 455A 64 456A 58 457A 50 ATOA105  4T9A10D  AT9AIIS  4T9ALIG
A, Sa 451A120  452A106  453A102  454A104  455A128  457A166  457A112  487A 9% 487A 98 480A 94  490A10t  491A B8
A.5b 4TIAIZZ  ATTAIZ2Z  ATTAI22 477A122 477AR22  4TTAT2Z 477A12Z | ATTAI22  ATTAI22  ATTAI22  ATTAI22  477A422
A6 451A 54 452A 46 453A 36  454A 36  456A 52 A56A 53, ASTA 46  458A 42 459A 40 460A 47  461A 54 462A 36
A,6b 458B 43 4588 01 4608154 4608155 4628 92 4638 94  465B118 4665 86 4678 78 4678 79 4698 32 4708108
A.Gc 451A 55 452A 47  453A 37  AS4A 58 455A 6t 456A 55 458A 43 458A 44 4B0DA 48 ABDA 49  461A 55  467A 38
A.Bd 451A 56  A52A 48 453A 38  454A 40  455A 62  456A 56 457A 4B 458A 45 4BOA 42 4B0A 50  4B1A 56  462A 40
A.be 4558 32 4508 83 4578 73 4583 40 4598 37 460B113 4618 04 4628 52 4638 43 464B 36 4658 65 4668 §2
ATg 4AS51A 57 452A 49 AS3A A4 AB4A 42 455A B3 4ABGA 56 457A 49 45BA AT A459A 43 460A 51 461A 57 462A 42
A.7h 451A 58  432A 50 453A 40  458A 44  455A 64 456A 58 457A 50  ASBA 48  459A 44 460A 52 AG1A 58  462A 44
A, Baa 450A 11 451A 11 452A 11 453A 11 454A 9 4A55A 11 A56A 9 4574 9 A58A 9 450A 9 480A 11 461A 1
A, 8ac 450A 11 A51A 11 452A 11 453A 11 454A 9 455A 11 456A 9 4574 9 458A 9 459A 9 460A 11 AB1A 1i
A.8g 450A 11 451A 11 452A 11 453A 11 454A 9 45%5A 11  456A O 4574 @  458A 9 43%A 9 460A 11 461A 11
A.10a 4504 23 452A162  452A 28 455A162  454A 21 455A 30 — 4588 25  43%A 26  460A 2B 461A 32
AL 10c 4504 26 A51A 33 452A 31 we- ——— 455R 33 456A 30 457A 29  ASBA 28  459A 28 460A 31 481A 35
A, 10d 4508 27 451A 34 AS2A 32 -—w —— -— 436A 30 457A 30  4%BA 29  459A 29 480A 32 461A 36
A.10e 4508 25 d451A 32 4A52A 30 453A 25 454A 23 455A 32 456A 29 457A 28 45BA 27 4598 27 450A 30 461A 34
A.10f 4508 24 451A 31 452A 29 4535A 24 4B4A 22 455A 31 456A 28 457A 27 45BA 26 460A 29  461A 33
Alllg 4538 26 456B 78 457B 67 4583 35 4598 31 461B 98 461B 88 4628 46 4633 38 4648 31 4658 60 4663 76
A, 128 4768 67  ATEB 72 476B 77 476B 82 4768 86 AT6B 90 4768 94 476B 98 4768102 4763106 476BI10 4758146
A, 13d 4B1A169  451A 45 —— — —-— —— -— o -—- ——- -— ———
A, 130 476B 66 4768 71 476B 66 4768 81 4778 62 4773 63 ATTIB 64 4778 65 ATB 66  ATIB 67 4778 68 47713 69
Al 13 450A 31 4514 51 452A 43 453A 33 454A 33 455A 57 456A 45 457A 39 458A 39 459A 37 -e- 469110
A.16a 5158 28 5158 28 5156 28 5158 28 5158 28 5158 28 5158 28 5158 28 5158 28 5158 28 5158 28  5t58 28
A.16b 4998 30 4998 30 4998 30 4998 30 4998 30 4998 30 4998 30 4998 30 4993 30 4998 30 4998 30 4998 30
AT 452A163  452A123  455A173  455A1TS O ASSA142 -e- 457R129  A45BA124  459R130  461A136  A62A132
A.17c 485A 99 485A 99  485A 99 485A 99 4BHA 99 4858 99 485A 99 485A 99  485A 99 485A 99 485A 99 A8%A 99
B.
8,52 4514162  ASZA158  453AT44  454A140 455A158  456A156  45TA162  45BA148  459A156  460A1Z8  461A132  462A128
8,53 451A161  452A160  453A143  4548A142  455A157  456A158  457A161  458A150  A89A158  460A130 461A131  462A130
C.la 450A 16 451A 16 452A 16 453A 16 454A 14 455A 16 456A 14 457A 14 458A 14  459A 14 460A 16 461A 16
C.1ba 484B 29 4858 26 4B6B 22 4868 60 486D B4 4B6B112  487B 20 4878 57 487B 95 487B125 4878151  4BEB 18
C,1d 4848 58 485B 66 4868 59 4868 85 4868111 4868153 487B178 4878179  487B180 4878181 4878182 4888 52
C.tle 4848 58  o-e — — -— ——— —— —-— — m—— ——— —-—
Ce3 4558 4 4568 4 4578 4 4588 4 459B 4 4608 4 461B 4 4628 4 4638 4 464B 4 4658 4 4663 4
C.4a 451A140  452A124 453A118  454A121  455A1435  456A124 A5T7A130 458A125  459A131  460AE056  461A10%  46BA122
C.4d 451A140  452A124  433A163  454A170  453A143 456A124  457A130  458A125  459A131  460A106  461A109  462A 98
C.4e 451A140  452A124  453A118  454A121  45BA143  4A56A124  d457A130  45BAI2S  459A13T  460A106  461A109  462A 98
C.4f AS1ATAC  AS2A124 ABSA118 ASAA1Z1 4£55A143  456A124 45TAI30 458A525 AS9A131  460A1056  461A109  452A 98
C.4i 451A140 452A124 4B4A145  ——- o ——— -— — — — 461A109  462A 98
C.dk 451AT40  452A124  453A118  454A121  455A143  456A124  457A130 458A125  459A131  460A106  461A109  462A 98
C.41 451A140  452A124  453A118  454A121  455A143  456A124 457A130  458A125  455A131  460A106  461A109  462A 98
C.5e 4558 26 4568 78 457B 67 4583 35 4595 31 461B 98 4618 B8 462B 46 4638 38  464B 31 4G5 60 4668 76
C.6 451A136  452A119  453A114  454A118  455A139  456A118  4B7ATZ3  458A120  459A126  460A102  461A103  462A 92
D.
D.1a 451A151  452A152  A453A136  454A134  4BBA153  456A149  457A154  459A162  459A150 461A156  461A126  462A121
D. 1ba 451A153  452A154  453A138  454A136  455A155  ASG6A151  457A156  45B8A144 459A152 460A125 ABIATZ8  46ZA123
D.l¢ 462A124 AG2R124  A62A124 462A124  AG2A124  4B2A124 AG2A1Z24  4A62A124  462A124 AG6ZAI24  AGZAI24 AG6ZA124
D, 1d 451A159  452A155  453A141  454A139  455A156  456A154  45T7A159  45BA147  459A153  460A126  461A129  462A125
D, tf 451A160 452A157 453A142 ABGAIGD  wmw 456A355  4S5TAIG0  4B0A164  459AL55  460A127  461A130  462A127
D.ig 452A165  453A148  453A140  454A138  456A160 ADGAIST  457A158  ASBAT46  460A135 462A139 462A140 463A11T
D.ih 450A 35  45%A 52 452A 44 453A 34 454A 54 455A 58 455A 49 457A A3 458A 40 ASOA 38 460A 41 4B1A 49
Fo
Fala 451A151  452A151  4B3A135  435A177  455A152  456A148  45TA153  459A160 A59A14%  46CA119 462A134  462A116
Falb 454A150  454A150  454AT50 454A131 ASTALNTS  AGBTAITB 46TA128 A62R133 ABZA1B3 AG2A133 462A134  462A116
F.le 451A151  452A151  453A135  455A177  455A152  436A148  457A153  459A160  459A149 460A119  462A134  462A116
F.lh 451A151  452A151  453A135  454A131 455A152 456A148  457A153 458AT43 450A149 460A1T9  461A123 462A116
Fotl 4514151  452A151  453A135  454A131  457A178B  457A178  457A153  458A143  459A149 460A119  461A123  462A116
Folj 451A151  ASZA151  453A135  454A131  4ASTA1T78  45TAITS8 457A153  45BA143 459A149 A60A119 461AT23 AG2ANES
Fa 11 45TAIS0  454A150  454A150  45T7AT176  457A178  46ZA133  4B2A1335  462A133 462A133  462A134 A62A134  462A116
He
H. €0 4504 5 451A 5 452A 5 453A 5 454A 4 ABBA 5 4BGA 4 ABTA 4 A58BA 4 439A 4 460A 5 461A 4
*5ee "Key" on pages 56-59,
79
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1983
Jan Fob Mar Apr May Jun Juk Aug Sep Oct Nov Dec
46358 40 464A 38 465h 42 AGBA 54  467A 48 468A 44 469A 44 4T0A 36 4T1A 40 472A 34 AT3A 3B 474A 42
462A 11 463A 9 464A 9 465A 9 466A 11 467A 11 468A 9 46%A 11 4704 9 4TIA 9 4T72A 0§ 4AT3A 9
4624 11 463A 9 464A 9 465A 9 466A 11 467A 11 46BA 9 469A 11 4700 3 4T7THA 9 472A 9 473A 9
AG3A 40 A64A 3B 455A 42  466A 54  46TA A8 AGBA 44 460A 44  4T0A 36 47iA 40 4TZA 34 473A 38 4T4A AZ2
463A Tt 464A 66  465A T3 AGBA 84  467TA 79 468A 74 469A 75 4T0A 67  ATIA T0  472A 65 473A 6B 474A 69
A. A463A 40  AG4AA 38 A65A 42 466A 54 ABTA 4B AG8BA 44 A6G%A 44 ATOA 36 ATIA 40 472A 34 473A 3B AT4A 42
A, 462A 34  463A 30  464A 32 465A 34 AGBA 48 467A 40 A68BA 38  469A 36 ATOA 2B 4T1A 34 4T2A 26 473A 26
A, 463A 40 464A 3B 465A 42  456A 54 45TA 48 A6BA 44  469A 44 470A 36 471A 40 472A 34 473A 3B 4T74A 42
A, 4638 40  464A 38 465A 42 466A 54 A6TA AB 468A 44 A69A 44 ATOA 356 4T1A 40 472A 34 475A 3B 474A 42
Al 479A120  AT79A1Z4  4T79AT127  4B3A B8 483A 90 485A101 485A104  48BAI09  489A B4 489A BS  489A 92 490A 91
A, A92A 96 494A Bl 495A 73 496A 90  496A 94  497A YT 497A B4 49BA 77 499A124  S00A 85  S00A 92 501A 19
A, 485A113  4835A113  485A113  485A113  485A113  4B5A113  485A413  485A113  499A129  500A 90  500A 94 501A 82
A. 463A 45  A64A 34 465A 3B AGHA 50 A467A 44 . 468A 40 469A 40 ATOA 32 47V1A 36 472A 30 4T73A 30 4T4A 38
A, 472B 86 4728 87 473B 76 4748 88 - 475B 56 4758 57 4758 58  478B 62  475B 63 478B 20 4783 21 4788 22
A, 46348 37  464A 35 4535A 39 456A 5t A6TA 45 468A 41 469A 41 470A 33 471A 37 472A 31 4T73A 32 474A 39
A ABTA 38 4A6AM 35 AGSA 40 466A 52 46TA A8 AGBA 42 A6%A 42 ATOA 34 ATIA 38 4728 32 473A 34 AT4A 40
A 4678 22 4688 29 4698 30 4708 34  471B 55 47ZB 44  473B 27 4748 37  475B 17 4768 27 471 11 4788 18
463A 39 464A 37  465A 41  466A 53 ASTA 47  46BA 43 A469A 43 470A 35  4T1A 39 4T72A 33 473A 36 474A 41
A63A 40  A64A 38  465A 42  46BA 54  46TA AB A6BA 44 469A 44 4T0A 36 4T71A 40 4T72A 34 473A 38 474A 42
462A 11 463A 9 464A 9  465A 9 4BBA 11 46TA 11 45BA 9 4609A 11 ATOA 9 ATIA 9 4TZA 9 473A 9
462A 11 AB3A 9 464A 9 465 9 46BA 11 4674 1T 46BA 9 469 11 470 9 471A 9 4AT72A 9 4AT3A 9
462A 11 463A 9 AB4A 9 4554 9 466A 11 467A 11 468A 11 469A 1t 4TOA 9  47IA 9 472A % 4T73A 9
462A 24 AB3A 20 464A 20 465A 22 466A 31 467A 26 468A 25  469A 23 ATOA 19 47HA 22 472A 18 473A 19
4628 27  463A 23 AGAA 23 AS%A 25  ABGA 34  467A 29  46BA 28 469A 26 4T7CA 22 ATVA 25 472A 21 473A 22
462M 28 463A 24  464A 24  A65A 26 466A 35  A57A 30  468A 29  469A 27 4T0A 23 ATIA 26 472A 22 473A 22
AG2A 26  A63A 22  ABAA 22  AB65A 24 466A 33 AGTA 28 AGBA 27  469A 25  470A 21 471A 24 472A 20 A73A 21
462A 25  A63A 21 4648 21 465N 23 4A66A 32 46TA 27  A6BA 26 ABOA 24 4T70A 20 ATIA 23 47ZA 19 473A 20
4678 16 AGSB 24 4698 24 4708 29  471B 51 4868 58 4888 63 4888 69 488B 75 4798 90 4778 79 4788 12
4788 28 4788 32 47BB 36 4918 80 491B B4 4916 88 4918 92 4918 96 4913100 4918104 491B108  491B112
4178 70 43718 T 4778 72 47T 73 ATIB T4 4778 75 477B 76 4778 TT 4A7IB 78 4A83B102 4838103 4838104
469A111 460A112  474A101 4T4A102  4T4AE03  AT4AI04  4TAA105  A4BT7A BZ  4B7A B3 4B7A B4 487A BS5  4ABVA B6
5158 29 S158 29 5158 29 5158 29 5158 29 5158 29 5158 29 5153 29 G158 29 5158 29 5158 29 5158 29
4998 31 4998 31 4998 31 4998 31 4998 31 4998 31 4998 31 4998 31 4998 31 4998 31 4998 31 4998 31
477A124  A7TAI25  477A126  ATTAI2T  4T77A12B 4T7TA129  477A130 4TTAISM ATTAT3Z  ATTAL3S  ATIAI34 4A77A135
AB5A100  ABSAI00  485A100  485A100  485A100  485AR100  485A100  485A100  485A100  485A100  485A100  485A100
463A106  464A 92  AGBAI06  466A120  46TA124  A6BAII8  469A1IB 4T70AT06  471A100  4T72A 94 473A 86 AT4A 88
4634106 464A 9T  4BSA108  A466A119  A6TATZ3  AB8A120  46%9A117  ATOAINB  471A 99 472A 96 473A B3 474A B7
462A 16 AG3A 14 A64A 14 465A 14 A66A 16  A467A 14  468A 14 4BY9A 16  4T70A 14 4T1A 14 ATZA 14 4737 14
4898 26 489B 44 4908 20 450B 39 490B 57 491B 26 4918 56 4928 18 4928 41 4938 22 4938 39 4938 45
480B 43 489B 56 4AO0B 38 4908 56 4908 87 491B 55 491B 77 4928 40 4928 5% 4938 38 4938 44 493B 54
4678 4 4888 4 A698 A4 4708 4 ATIB 4 4728 4 4738 4 474B 4 4758 4 A76B 4 4778 4 4788 4
A63A 92  464A 7B AG5A B9 466AI03  46TA102  468A 96  469A 98 470A B6  471A B5  472A 80  473A 76 4T5A119
AG3A 92 AGB4A 7B A465A B9 46BA103  A6TA10Z  46BA 95 469A 98  470A 86 4T71A B5 472A 80 473A 76 4T4A 79
. A463A 92  AG4A B 465A 89  4GBAI03  467A102  46BA 96 469A 98 470A 86  471A BS  472A 80 473A 76 4T4A 79
463A 92  A64A 7B AG5A B9 466A103  467A102 468A 96  469A 98 4TOA 86 e — - —
A63A 92  AG4A 7B AB5A 89  AGBA1D3  467A102  468A 96  469A 98 4T0A B6  4A71A B3 AT2A 80  473A 16 474A 79
463A 97 4GAA T8 465A 89  AGBAI03  467A102  46BA 96  A469A 98  4T0A 86 47tA BS5  472A B0 AT3A 76 AT4A 79
463A 89  464A 75  465A 86  466A 99 467A 97 46BA 91 469A 94  4T70A B3 ATIA B2 4T2A 77  4AT3A T4 4T4A 77
463A102  464A 87  A65AION 466A114  ABTA118  468AE11  4T1A104  471A105 4T72A100  472A 90  473A 81 474A B2
4BTA104  46AA BO  4G5A103  466A116  46TA120  468AI113  469ATE4  470A104  AT71A 97 472A 92 473A 85  474A 84
47SA105  ATSA105  4T5A105  475AI05  47SA105  47SA105  475A105 475A105  4T75A105  475A105  4T5A105  475A105
463A105 464A 90  46SAT04  4GBATIT  467AN22Z  46BAIL6  469A115  4T0A105  471A 98 472A 93 473A 84 474A 86
AGAA 98  465A112  465A105  A66AT1B  46BA1Z0  46BA117  469A116  4T2ZA 99  473A 93 473A 93 AT4A 93 ATSATI3
46474 9T 465A111 466A125  46TA131 467A121  468A115  4T1A107  472A 98 473A 90 473A 91 4TAA 92 4T4A B85
4627 31 463A 31  A64A 29 465A 35  466A 45 467A 41 468A 35  AG9A 37  4T70A 29 471A 31 AT2A 27 473R 27
4634101 AB4A B3 A66A128  AGGATI3  ABBAI30  AGSA110  4TOATIZ  487A108  471A 91 473A 97  473A 79 4B0A100
466A128  466A128  ABGA128  466A113  46TATI7  468ATI0  469A109  487AI0B  4T71A 91 473A 97 473A 79 480A100
463A101 4547 85  ABGGATZ8  A6GA1I3  46BA13D  4BBATI0  AT0ATI3  487A108  471A 91 473A 97 473A 73 4B80AI00
463A10H A64A B3 ABSA 97  A466A113  46TA117  468A110  46SA109  487A108  471A 91 473A 97  475A114  480A100
A6IA101  A464A B3  A465A 97  46BALIT  ABTA117  46BATIO  4TDA113 487A108  474A 98 474A 99 4T4AI00  474A 81
463A10T  464A 83  465A 97  4G6A113  46TAVET  46BATI0  4T70AT13  4B7AI0B  474A 98 474A 99 4T4AT00  4B0AI00
466A128  466A128  466AR128  46TA128 4688110  470A113  AB87A108  4T3A 96 473A 97 A4T3A 79 4AB0AICO
462A % AB3A 4 4G4A 4 A65A 4 4B5A 4 467A 4 468A 4 4694 5 4TOA 5 471A 5 472A 5 473A 5
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Al
At 475A 50 476A 46 4T7TA 50 A47BA 52 479A 34 4BOA 32 4B1A 36 A482A 28 483A 28 4B4A 30 485A 28 486A 30
A.Zaa  4T4A 9 ATSA 9 4AT6A 11 47TA 9 478A 9 4T9A 9 4BOA 9 4BIA 7 4B2A 7 4B3A 7 4B4A 7 4B5A 7
A.2c AT4A 9 475A 9 4T76A 11 4T77TA 9 478A 9 4T79A O 480A 9 A4BIA 7 482A 7 4AB3A 7 484A 7 4B5A 7
A,3a A75A 50 476A 46 47TA 50 A4T8A 52 479A 34 4B0A 32 4B1A 36 482A 28 483A 2B 484A 30 4BSA 28 4B6A 3D
A, 3b 4T5A B1 476A 75 ATTA B1 4A78A 82 4T9A 65 480A 62 481A 67 482A 59 483A 58 484A 61 4BSA 5B 486A 61
A.3c 475A 50 476A 46 4T7A 50 478A 52 479A 34 4BOA 32 4B1A 36 482A 28 483A 28 484A 30 4B5A 2B 4B6A 30
AL3d 474A 36 AT5A 42 476A 3B 4T7A 42 ATBA A4 479A 26 480A 24 48TA 23 AB2A 21 483A 22 484A 24 4B5A 22
AL 30 4754 50 A476A 45 477A 50 478A 52 AT9A 34 480A 32 481A 35 4B82A 28 483A 28 484A 30 485A 2B 486A 30
A4 475A 50 476A 46 477A S0 478A 52 A479A 34 4BOA 32 4B1A 36 482A 28 483A 2B 4B4A 30 485A 28 486A 30
A5 490A 94 490A 98 491A 95 491A 99 492A104 493A 78 493A 81 499A131 499A134 499A139 490A143  499A148
A, Sa S01A 84 S01A 90 SQ1A 96 501A104 S01ATI0 501A117 502A 82 502A 88 S02A 93 502A 97 502A101 3502A106
A.5b 501A 88 S501A 94 S501A102 S501A108 50TA115 S01A12] 502A- 86 S02A 91 502A 95 502A 99 502A104 50ZA108
A6 4757 46 476A 42 ATTA 46 47BA 48 479A 30 . 4B0A Z8 481A 28 482A 24 483A 24 484A 26 4B5A 24 486A 26
A.6b 4798 86 4798 87 482B104 4B2B105 "483B 4 484B 4 4858 4 486B 4 487B 4 4883 4 489B 4 490B 4
A.6c 475/ 47 476A 43 ATTA 47 478A 49 4T9A 31 480A 29 481A 30 482A 25 4B3A 25 4847 27 4B5A 25 486A 27
A, 6d 475A A8 476A 44 4TTA A8 ATBA S50 AT9A 32 4BOA 30 4B1A 32 482A 26 483A 26 484A 28 4835A 26 4B6A 28
A.be 4798 33 480B 57 4B1B 33 4828 57 4838 62 484B 24 4858 21 4868 17 4878 15 4888 14 43898 21 490B 14
A.6f k) 4808 58 4818 34 4828 58 4833 63 4848 25 4858 22 486B 18 4878 16 4883 15 4898 22 490B 15
A.T7g 475A 49 AT6A 45 4T7A 49 A478A 51 AT9A 33 480A 31 4B1A 34 482A 27 4B3A 27 4B4A 29 485A 27 486A 29
A.Th AT5A 50 476A 46 477A 50 478A 52 479A 34 4BOA 32 481A 36 482A 28 483A 2B 484A 30 485A 28 486A 30
A.8aa A4T4A 9 475A O ATGA 11 A477A 9 ATBA 9 4T79A 9 4B0A 9 481A 7 482A 7 AB3A 7 4B4A 7 485A 7
A.B8ac  474A 9 47S5A 9 476A 11 4TTA 9 4784 9 479A 9 480A 9 4B8I1A 7 482A 7 483A 7 4BAA 7 4B5A 7
A.8g AT4A 9 475A 9 47HA 11 47TA 9 ATBA 9 4T79A 9 480A 9 AB1A 7 482A 7 483A 7 4B84A 7 4B5A T
A.10a 474A 24 475A 27 476A 27 477A 26 AT8A 27 479A 18 4B80A 17 482A B6 482A 15 4B83A 14 4B4A 15 4BLA 84
A.10c  AT4A 27 475A 30 AT76A 30 477A 29 478BA 30 4T79A 21 480A 20 4B1A 19 482A 18 483A 17 484A 18 4B5A 16
A.10d  A474A 28 475A 31 476A 31 4T77A 30 478A 31 479A 22 480A 21 481A 20 482A 18 483A 18 4B4A 19 485A 17
A.108e AT74A 26 A4T75A 29 AT76A 29 ATTA 28 478A 29 479A 20 480A 19 481A 18 482A 17 4B3A 16 484A 17 485A 15
A.10f 474M 25 ATSA 28 AT6A 28 4TTA 27 478A 2B 479A 19 A480A 18 481A 17 482A 16 483A 15 484A 16 486A 85
A.11g 4798 27 480B 52 481B 27 4828 52 4B3B 19 4848 19 4858 15 486B 11 4878 10 4883 8 489B 16 490B 3
A.12a 5053 34 5058 38 5058 42 5058 46 5058 50 5058 54 5058 58 5058 62 5058 65 5038 69 5058 73 3058 77
A 13 ~— —— ——— — 4854 92 485A 93 4B5A 94 4BSA 95 485A 96 485A 97 4B6A 90 486A 92
A.13e  483B105 4838106 4838107 483B108 4838 55 4848 18 494B158 494B159 494B160 4948161 4948162 4948163
A3 487A 87
A,16a 5158 30 5158 30 ww- 5158 30 5158 3¢ 5158 30 5158 30 5158 30 5158 30 5158 30 5158 30 51538 30
A.16b 4998 32 4998 32 4998 32 4998 32 4998 32 4998 32 4998 32 4998 32 4998 32 4998 32
A7 ATTA136 477A137 480A 98 480A 99 481A 59 4BIA 99 482A 87 485A B6 486A 86 486A 87 4BGA 88 4B8A 80
A,17c  485A 19 485A 19 485A 19 485A 19 485A 19 4B5A 19 485A 19 485A 19
B,
B,52 ATSA108 476A112 4TTA116 478A118 4T79A 96 480A 92 481A 94 4B2A 82 483A 76 48B4A 78 483A 80 486A 80
B.53 A75A107 A76A114  AT77A115 478A120 479A 95 480A 91 481A 93 482A 81 4B3A 75 484A 77 4B5A 79 486A 79
C.
C.la ATAA 14 475A 14 476A 16 AT7A 14 478A 14 479A 14 4B0OA §4 4BtA 12 482A 12 4B3A 12 484A 12 485A 12
C.lba A94B 28 494B 47 4948 71 494B 92 4948118 494B144 495B 32 4958 41 4958 51 4958 58 4958 62 4958 69
C.ld 494B 46 494B 70 4948 91 494B117 4948143 404B154 4958 40 4958 50 4958 57 4958 61 4958 68 4958 74
C.3 4798 4 4808 4 4B1B 4 4828 4 4838 6 4848 6 4858 8 4868 4878 6 4883 6 4B9B 6 490B ©
C.4d 4754 96  ~—- - -— —— ABOA 75 481A 81 483A 80 483A 62 4BSA 84 485A 65 4BGA 66
C.4e 475A 96 A476A 94 47TA102 4TBA 98 479A 81 480A 75 481A 81 A4B2A 68 483A 62 484A 66 485A 65 486A 66
C.af 475A 96 4T76A 94 477A102 A4TBA 98 479A 81 480A 75 481A B1 4B2A 68 483A 62 4B4A 66 4B5A 65 436A 66
C.4i ——— — —— — -—- —— -— 482A 68 4B4A B2  ~—- ABSA 65 4B86A 66
C.4k A7SA 96 AT6A 94 47TA102 ATBA 9B AT9A 81 4B0A 75 4B1A 81 4B2A 68 483A 62 4B4A 656 ABSA 65 486A 66
C,41 475A 96 A4T6A 94 47TAT02 47BA 98 ATOA 81 A4B0A 75 4B81A 81 4B2A 6B 483A 62 484A 66 48DA 65 AB6A 66
C.6 475A 93 ATGA 88 ATTA 98 478A 93 479A 76 480A 73 481A 79 4B2A 66 483A 61 484A 64 4B5A 63 4B6A 65
D.
D.la 475A102 476A106 A4TTFATI1 478A111 479A 91 A480A 8BS 481A B9 482A 76 483A 70 484A 72 485A 74 AB6A 74
D.1ba  475A104 4T6A108 4T77A113 47BA113 479A 93 4B80A 88 481A 91 482A 78 483A 72 4B4A 74 485A 76 486A 76
D.1c ABBA T2 488A 72 4B8A 72 4BBA T2 4BBA 72 48BA 72 4BBA 72 488A 72 4B8B8A 72 4BBA 72 4BBA 72 488A 72
D.1d 475A106 476A110 477A114 478AL16  479A 94 4BOA 89 481A 92 482A BO 483A 74 4B4A 76 4B5A 78 4B6A 78
b, 1f 476AT17  477A121 4TSA100 4TOAT01 480A 96 4B0A 90 482A 8% 483A B2 484A 82 4BSA B6 4B86A 8% 487A 88
D.1g ATEA116 ATEA10D 47BAT23 A47BA115 4B80A 97 4B81A 98 482A 88 482A 79 483A T3 4B4A 75 485A 77 486A 77
D, 1h 474A 33 4T7SA 43 476A 39 ATIA 43 478A 45 4T9A 27 480A 25 481A 24 --- —_— — ——
F
F.la 476A119 476A105 477A107 479A104 479A 87 4B0A B85 483A 83 483A B4 4B3A 66 485A 87 485A 73 492A 84
F.lb 480A101 4BOA102 480A103 480A104 480A105 486A101 4B4AA B4 4B4AA B5 4847 B6 484A 68 4B6A 98 486A 753
F.la 476A119 476R105 477A107 A79A104 4T79A 87 480A 85 483A 83 483A 84 483A 66 4B5A B7 485A 75 492A 84
Fo.lh ATSA100 475A105 477A107 47BA109 4T9A 87 480A 85 481A B5 4B2A 71 483A 66 480A 87 4B5A 73 486A T3
Foli ATEAT10 ATBA105 47TA107 478A109 479A 87 480A 85 4BIA 85 4B82A 71 4B3A 66 484A 68 485A 73 486A 73
Fol} A76A119 476A105 477A107 478BA109 A479A 87 480A B85 481A 85 482A 71 4B3A 66 4B84A 68 485A 73 486A T3
Fotl 480A101 4BOAI0Z 4BOAI03 4B0A104 4B80ATDS 4B4A B3  484A 84 486A 95 4BGA 96 4B6A 97 4BGA 98 492A 84
Folm 4758100 A476AT05 4T7AI07 478A109 479A 87 4BOA 85 481A 85 482A 71 4B3A 66 484A 63 4854 73 486A T3
H,
H. 60 A74A 5 A4TSA 4 476A 5 ATIA 4 AT8A 4 479A 5 4BOA 5 48tA 4 4BZA 4 483A 4 4B4A 4 4854 4

*Saa "Key" on pages 56-59,
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Koy* Jan feb Mar Apr May Jun Jul Aug Sap Oct Nov Dac
A,
Al 4B7A 30 48BA 31 489A 30 A490A 34 491A 28 492A 30 493A 24 494A 26 495A 26 496A 28 497A 26 498A 30
A.2aa 486A 7 4B7A 7 488A 7 4AB9A 7 490A 7 491A 7 A92A 9 493A 7 494A 7 49D5A 7 496A T 497A 7
AZc 4B6A 7 4BTA 7T 488A 7 491A 7 490A 7 491A 7 492A 9 493A 7 494A 7 495A T 496A 7 497A 7
A, 38 AB7A 30 A4BBA 31 489A 30 490A 34 A01A 28 492A 30 493A 24 404A 26 495A 26 496A 2B 497A 26  498A 30
A.3b 487A 6t ABBA 59 A4B9A 61 490A 64 491A 59 492A 60 A4A93A 55 494A 57 405A 56 495R 59 497A 57  498A 61
A, 3c 487A 30 488A 31 4BOA 30 490A 34 401A 28 492A 30 493A 24 494A 26 A05A 26 496A 28 497A 26 498A 30
A, 5d 486A 24 487A 24 ABBA 20 489%A 23 490A 23 491A 20 492A 25 493A 19 494A 20 A495A 21 496A 23 497A 22
AL3e 487A 30 487A 31 A4B89A 30 490A 34 491A 28 492A 30 493A 24 494A 26 4A95A 26 496A 28 497A 26 498A 30
A4 487A 30 487A 31 AB9A 30 490A 34 491A 28 4927 30 493A 24 494A 26 A95A 26 A496A 28 497A 26 498A 30
A5 4994152 499A156 499A159 499A163 499A166 499A170 501A124 501A128 501A132 501A135 SO03A125  503A127
A.5a S503A B4 S03A 88 SO03A 92 503A 95 S503A100 503A104 . 503A108 503A112 503At16 503A119  503A122  506A 80
A.5b S03A B6 SO03A 90 SO03A 94 S03A 98 S03A102 5S03A106 S03A110 503A114  S03A117  503A120 S503A123  506A 81
A6 488A 26 488A 27 ABYA 26 490A 26 401A 26 492A 28 493A 22 494A 24 495A 24 496A 26 497A 24 49BA 26
A.Bb 4018 4 4928 4 493B 4 494B 4 4978 43 4988 28 4998 22 4998 22 4998 22 5008 4 501B 4 5028 4
ALBC 487A 27 4BBA 28 4B9A 27 A490A 28 491A 25 492A 30 493A 23 A94A 25 A495A 25 496A 26 497A 25 498A 27
A, 6d ABTA 28 ABSA 20 4B%A 2B A90A 30 4A91A 26 499A 81 499A 82 499A 83 499A B4 499A 85 499A 86 499A 87
A,b6e 491B 22 492B 14 4938 17 4948 24 4958 30 4968 20 497B 32 4983 19 4998 17 5008 29 — 5028 22
A.6f 4918 23 4928 15 493B 18 494B 25 4958 78 496B 2t 4978 34 498B 20 4998 18 5008 30 5018 20 5028 23
A, Tg 487A 29 4BBA 30 489A 29 490A 32 491A 27
A.Th 487A 30 488A 31 489A 30 490A 34 491A 28 4924 30 493A 24 494A 26 495A 26 496A 28 497A 26 498A 30
A.Baa 486A 7 487A 7 48BA 7 489A 7 AS0A 7 ASIA 7 A492A 9 493A 7 494A 7 495A T 496A T 49TA 7
A.Bac 486A 7 487A 7 4BBA 7 489A 7 490A 7 431A 7 AS2A 9 A93A 7 494A 7 495A 7 496A 7 49TA 7
A.8Bg 486A 7 487A 7 ABBA 7 489A 7 A9DA 7 491A 7 492A 9 493A T 494A 7T 495A 7 496A T 497A 7
A.10a 4B6A 15 487A 14 4BBA 14 489A 16 490A 15 491A 14 4924 18 494A 76 494A 14 495A 15 496A 14 498A 78
A.10c 486A 18 487A 17 A8BA 17 480A 19 490A 18 491A 17 492A 21 493A 16 494A 17 495A 18 496A 17 497A 16
A, 10d 486A 18 A4B87A 18 48BA 18 489A 20 490A 19 491A 18 492A 22 493A 17 494A 1B 495A 19 496A 18 497A 17
A, 10e 486A 17 4B7A 16 48B8A 16 4B9A 18 490A 17 A491A 16 492A 20 493A 15 494A 16 495A 17 496A 16 497A 15
AL 10f 486A 16 ABTA 15 4BBA 15 48%A 17 490A 16 491A 15 492A 19 493A 14 494A 15 495A 16 496A 15 497A 14
Al1g 491B 15 4928 B 4938 6 4948 18 4958 22 4968 14 49780 26 4983 12 4998 12 5008 21 501B 13 5028 15
Al2e 5058 81 5058 85 5058 8% 5058 93 5108 26 510B 30 5108 34 35108 38
A.13d
A, 138 4948164 494B165 4948166 5038 30 S03B 31 5038 32 S503B 33 503B 34 5038 35 5038 36 5038 37 5038 38
A, 13f
A, 162 5158 37 5158 31 5158 31 5158 31 5158 31 5158 3t
A. 16D
AT
A,17¢ AB6A 21 487A 21 488A 21 494A 77 A494A 77 494A 77 A94A 77 A94A 77 494A 77 494A 77 496A 21 497A 19
B. S
B.52 487A 78 ABBA 76 4BY9A 76 AG0A B2  491A B0 A492A B0 493A T4 494A T2 495A 6B 496A T6 497A 70 498A 74
B,53 487A 80 4BBA 75 4B9A T8 400A 84 491A B2 492A 79 493A 76 A494A T4 A95A 70 496A 75 497A T2 498A 73

la 486A 12 48T7A 13 A8BA 12 4BUA 12 490A 12 491A 12 492A 14 493A 12 494A 12 495A 12 496A 12 497A 12
C.lba 4968 26 496834 4968 39 4968 44 4968 52 496B 4 497B 4 4988 4 4998 4 500B 6 5018 6 5028 7
C,1d 486A 12 487A 14 4BBA 13 ww-— 490A 14 491A 13 492A 17 493A 13 A94A 13 495A 14 496A 13 497A 13
C.1d 4968 33 4968 38 4968 43 4968 51 496B 59 4968 10 4978 13 4988 7 4998 7 5008 12 501B 8 3502810
C.3 4918 6 492B 6 4938 6 454B 6 495B 6 496B 11 497B 14 4988 9 4998 9 5008 14 501B 10 5028 12
C.3 AS6A 19 487A 19 48BA 18 489A 21 490A 20 491A 19 492A 23 493A 18 494A 19 495A 20 496A 19 497A 18
C.4d 4964 81 496A B3 A96A BS 496A 87 49BA 79 499A 90 499A 92 490A 94 499A 96 499A 98 499A 99 499A100
C.4e 487A 67 488A 635 A480A 66 490A 69 491A 65 492A 67 493A 63 404A 62 495A 58 496A 64 497A 61 49BA 65
C.4f 487A 67 48BBA 63 4BOA 66 490A 69 491A 65 492A 67 493A 63 494A 62 495A 58 496A 64 497A 61 498A 65
C.4i 487A 67 488A 63 4BYA 66 490A 69 491A 65 492A 67 493A 63 4947 62 w-- —— — —
C.4k 487A 67 ABBA 63 4859A 66 490A 69 A49TA 65 492A 67 493A 63 494A 62 495A 58 496A 64 497A 61 49BA 65
C.41 487A 67 488A 63 489A 66 4S0A 69 491A 65 492A 67 493A 63 494A 62 495A 58 496A 64 497A 61 49BA 65
C.6 487A 65 ABBA 62 4B9A 65 450A 67 491A 66 A92A 66 493A 63 494A 61 494A 57 496A 62 497A 60 49BA 64
D. .
D, 1a AB7A 7% . ABBA 69 489A 71 490A 76 491A 74 492A 73 4A93A 70 494A 68 495A 64 496A T1 497A 66 49BA 68
D.1ba 487A 75 488A 71 4B9A 73 A490A 78 491A 76 492A 75 493A 72 A494A 70 495A 66 496A 73 49TA 68 498A 70
D.1c 498A 71 40BA 71 498A 71 498A 71 498A 71 498A 71 498A 71 498A 71 40BA 71 498A 71 408A 71 49BA 71
D.1d ABTA 77 ASBA T4 489A 75 490A 80 A4S1A T8 492A 77 493A 73 494A 71 405A 67 496A 74 49TA 6% 49BA- T2
D, 1f 488A 81 4BOA BO 490A 86 A%0A 81 491A 79 492A 78 494A 79 495A 72 496A BO 497A 76 49B8A 83 500A B4
B.ig 487A T6 ABBA 73 4ABOA TA ASDA 79 A491A 77 49ZA 76 494A 78 49TA 74 497A 75 500A 82 500A 83 501A 78
F.la 492A 85 492A BG 492A B7 492A 88 499A116 499A117 440ATIB 499A119 499A120 499A121 499A122 499A123
F.lb 4B0A 81 ABOA 87 490A B9 A490A 75 491A T3 492A 69 493A 69 494A 67 S04A 72 S04A 73 S504A 74 S504A 75
F.le A97A B5 492A 86 492A 87 492A 88 499A116 490A117 499A118 A499A119 499A120 499A121 499A122 499A123
F.lh 487A 72 488A 65 A02A B7 401A B6 491A 73 492A 69 A493A 69 494A 67 495A 63 496A 67 A49TA 65 498A 67
Foll 4B7A 72 A8BA 65 4B9A 67 4S0A 75 4%1A 73 A492A 69 493A 69 494A 67 A94A 63 496A 67 A97A 65 498A 67
Fatll A8TA T2 A4BBA 65 480A 67 490A 75 491A 73 492A 69 493A 69 494A 67 405A 63 496A 67 497A 63 49BA 67
Foll 490A 87 450A 88 491A 85 491A 86 .
F.lm ABTA 72 ABSA 65 4BOA 67 400A 75 491A 73 492A 69 493A 6% 494A 67 495A 63 A96A 67 497A 65 490A 67
H,
H. 60 AB6A 4 4B7A 4 ABBA 4 48BOA 4 A90A 4 49%A 4 492A 5 A93A 4 494A 4 495A 4 496A 4 49T7A 4

*Ses "Key" on pages 56=59,
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INDEX TO nSOLAR=-GEQPHYSICAL DATAY

1986
Koy* Jan Fab Mar Apr May Jun Jul Aug Sep Oct Nov Dec
A,
ALl 499A 34 S00A 29 B501A 27 502A 27 503A 25 504A 27 505A 25 506A 25 507A 36 508A 29 509A 29 SI10A 27
A,2as 49BA 7 490A O SO0A 9 BSOTA 7 502A 7 S03A 7 S04A 7 505A 7 S506A 7 507A 9 508A 7 509A 7
A.2¢c 511A 81 S11A 81 511A 81 511A 81 511A 81 5t1A 81 511A B8t 511A 81 511A 81 5114 81 511A 81 511A 81
A Sa 499A 34 S00A 29 S01A 27 S02A 27 S03A 25 S504A 27 505A 25 506A 25 S07A 36 508A 29 509A 29 510A 27
AL3b 499A 65 500A 57 S501A 58 502A 57 503A 56 504A 57 505A 56 506A 56 507A 66 50B8A 60 509A 59 510A 58
A3 499A 34 5S00A 29 S01A 27 503A 25 S504A 27 505A 25 506A 25 508A 89 508A 29 509A 29 510A 27
AL3d ADBA 24 AQ9A 30 500A 24 501A 22 502A 21 503A 19 S504A 271 305A 20 5Q6A 20 507A 24 50BA Z1 S509A 20
A, 3e 4998 34 S00A 20 501A 27 S02A 27 503A 25 504A 27 505A 25 S506A 25 507A 36 508A 29 509A 29 510A 27
A4 400A 34 500A 29 501A 27 S02A 27 503A 25 504A 27 S05A 25 506A 25 S07A 36 5084 29 509A 29 5108 27
ALS 506A 89 506A 93 506A 96 S507A115 S07A119 508A108 S508A113 50%A 90 3500A 93 511A105 511A110 5114114
A.5a 5068 B3 S06A 86 S5S07A100 507A112 S08A102 SOBAIOS 509A B4 50%A 87 511A 95 511A 98 511A102
A.5b S06A 84 S06A B7 S507ATI0 507A113  508A103 508A106 509A 85 50%A 88 511A 96 511A100 3114104
ALB 499A 32 S500A 26 S01A 24 502A 24 503A 22 5044 24 506A 75 S06A 22 508A 88 508A 24 S09A 22 510A 22
h.6b 5033 4 504B 4 5058 4 5068 4 5078 -4 5088 4 509B 4 5108 4 511B 4 512A& 4 513A 4 514A 4
A,6c 499A 3% S00A 27 S01A 25 502A 25 503A 23 504A 25 505A 23 506A 23 507A 30 508A 25 S09A 23 5104 23
A, 6d 430A B8 5S00A 28 5S01A 26 502A 26 503A 24 504A 26 505A 24 506A 24 507A 32 508A 28 509A 28 510A 26
A.Be S03B 23 S04B S0 505G 26 5068 23 5078 23 5088 18 5098 27 S10B 21 5118 20 5128 38 =—-- 5148 19
A.6f 5038 24 5048 5% 5058 27 S068 24 5078 24 5088 19 5098 28 5108 22 5t1B8 21 5128 3% 5138 25 5148 20
A.6g SO7A 88 50TA 90 S07A 92 507A 94 S07A 96 507A 98 S507A100 507A102 507A 34 S508A 26 509A 24 S10A 24
A 7g
A,Th 499A 34 500A 29 501A 27 S02A 27 503A 25 504A 27 505A 25 500A 25 507A 35 508A 29 509A 29 S10A 27
A,8aa 4984 7 499A O S00A 9 SOIA 7 S0ZA 7 S503A 7 504A 7 5054 7 S506A 7 5074 9 S08A 7 3509A 7
A,Bac 498A 7 499A 9 500A S 501A 7 S02A 7 S03% 7 504A 7 S05A 7 S506A 7 507A 9 508A 7 S09A 7
A.Bg 4987 7 499A 9 S00A 9 S01A 7 502A 7 5034 7 S04A 7 5050 7 S06A 7 5074 9 508A T 509A 7
A.10a 498A 14 500A 81 S500A 16 === 502A 19 S05A 76 505A 77 S06A 74 5S08A 93 508A 94 508A 19 509A 18
A.10c 498A 17 === —— 501A 16 502A 16 503A 15 504A 16 505A 16 506A 16 507A 21 508A 17 509A 16
A.l0d 40BA 18  wum ——— 5014 17 S02A 17 503A 16 504A 17 S0SA 17 506A 16 507A 22 508A 18 5094 17
A, 10e 4984 16 4994 19 500A 18 501A 15 S02A 15 503A 14 504A 15 505A 15 506A 15 5078 20 508A 16 509A 15
A.10f 498A 15 499A 18 500A 17 SO01A 14 502A 14 503A 13 504A 14 505A 14 506A 14 507A 19 508A §5 509A 14
A.l1g 5038 15 S04B 42 5058 18 506B 16 5078 15 5088 11 5098 19 5108 13 5118 13 5128 29 5138 16 5148 11
A, 120
A, 13d
AL 138 5038 39 5038 40 5118 26 5118 27 5118 28 5118 29 51t8 30 511B 3t 5118 32 511B 33
AJ13f
A, 168
A.16b
AT 511A 82 S11A 85 511A 84 S511A 85 511A 86 511A B7 S11A 88 511A 89 514A 99
A 17c 512A 21
B.
B.52 499A 78 SO0A 76 5S0A 72 S02A T4 503A 72 S04A 68 S505A 72 506A 70 507A 78 508A B4 509A 76 S10A 72
B.53 A499A 76 500A 74 SO1A 70 5024 72 503A 71 504A 70 505A 74 S506A 72 S07A 77 S0BA 83 S09A 78 S510A 74
C.
C,la 49BA 12 499A 14 500A 14 501A 12 502A 12 503A -~ 504A 12 505A 12 S506A 12 507A 14 350BA 12 509A 12
C.lba S038 6 5048 6 5058 6 5068 6 5078 6 508B 6 5098 6 5108 7 5118 7 5128 6 5138 6 5148 6
C,18 A9BA 13 490A 17 S00A 15 501A 13 S02A 13 503A 12 504A 13 5054 13 506A 13 5074 18 508A 14 509A 13
c.ld 503 § 5048 14 5058 10 5068 8 S078 10 5088 8 5098 11 5108 9 5118 9 5128 14 5138 10 5148 8
C.3 5038 11 G04B 16 5058 12 5068 10 5078 12 508B 10 5098 13 5108 11 5118 11 512B 16 5138 12 514B 10
C.3 AGBA 19 400A 20 500A 19 501A 18 502A 18 503A -- 504A 18 505A 18 B506A 18 507A 23 508A 20 509A =--
C.4d 499A 67 SO01A 74 501A 62 515A 515A 515A 505A 62 S506A 61 507A 68 508A 65 509A 65 3510A 61
C.40 499A &7 SO00A 635 SO1A 62 502A 63 503A 61 504A 58 5054 62 506A 61 508A 95 === 50%A 65 S10A 61
C.aAf 499a 67 S00A 63 S01A 62 502A 63 503A 61 504A 58 505A 62 506A 61 SOTA 68 . 50BA 69 509A 65 510A 61
C,41 ——- 500A 63 —— 503A 61 507A 82 507A 83 507A 84 -—- — _— ———
C.4k 499A 67 500A 65 GS0IA 62 502A 63 503A 61 504a 58 505A 62 506A 61 307A 68 SO8A 69 5094 65 S10A 61
C.4l 4994 67 500 63 B01A 62 502A 63 503A 61 S04A 58 505A 62 506A 61 507A 68 508A 69 S09A 65 5104 61
C.6 4004 66 S00A 60 SO1A 60 5024 6t 503A 59 D504A ~- 505A 60 506A 60 S07A 67 S508A 67 50%A 63 510A 60
D.
0, 1a 499A 72 SO0A 7O SOA 66 502A 68 503A 67 504A 64 505A 68 506A 66 507A 73 30BA 79 S09A 72 S10A 67
D, 1ba 499A 74 500A 72 SO1A 68 502A 70 503A 69 504A 66 S05A 70 506A 68 5074 73 508A 81 509A 74 510A 69
Dule 5104 70 510A 70 S510A 70 510A 70 510A 70 510A 70 S10A 70 S10A 70 510A 70 510A 70 910A 70 510A 70
0, 1d 2954 75 500A 75 501A 69 SO02A 71 S03A 70 504A 67 505A 71 S06A 69 507A 76 508A 82 50%A 75 S510A T
0,1t SO0A 84 SOIA 78 502A 81 5034 B3 504A B4 505A 83 507A108 507A108 508A101 3509A 83 S11A 94 S511A 94
D.1g 5074 79 502A S0 S03A 82 S07A105 508A 98 S507A106 507A1107 508A 99 508A100 3510A 89 B11A 92 S511A 93
Fa
F.la S510A 81 504A 77 S504A 78 S05A 78 5I0A 82 SI10A 83 510A 84 510A 85 S510A 886 S12A 76 512A 77 512A 78
Fulb 5104 81 504A 77 S04A 78 505A 78 510A 82 510A 83 S510A 84 510A 85 S10A B6 512K 76 S12A 77 512A 78
F.le 510A 81 504A 77 S04A 78 S05A 78 510A 82 510A 83 510A 84 S510A 85 510A 86 5124 76 512A 77 512A 78
Foih 510A 81 504A 77 S04A 78 505A 78 510A 82 510A 83 S5I0A 84 510A 85 35i0A 86 S512A 76 512A 77 512A 78
Fali 510A Bl 504A 77 S04A 78 505A 78 S510A 82 510A 83 510a 84 510A 85 310A 86 512A 76 512A 77 512A 78
Fol] 510A 81 G04A 77 504A 78 S05A 78 510A 82 510A 83 510A 84 510A 85 5104 86 512A 76 512A 77 512A 78
Foll 510A 81 == - — 510A 82 S10A 83 510A 84 S510A 85 510A 86 312A 76 512A 77 S512A 78
Falm 510A Bt 504A 77 === — —_— _— — -—— -— —— —_— -——
H,
H, 60 49BA 4 499A 5 S00A 5 S501A 4 5024 4 3503A 4 S504A 4 505A 4 S05A 4 5S507A 5 50BA 4 509A 4

*Sae "Key" on pages 56-59,

83
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DEGREES FROM CENTRAL MERIDIAN
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RILD DATA CENTER
FOR
SOLAR-TERRESTRIAL PHYSICS

A

The ICSU Panel'on WDCs has recommended that it would be appropriate
courtesy to acknowledge in publications that data were obtained from the

originating station or investigator through the intermediary of the WDCs.
The following statement is suggested:

"Data used in this study were provided by WDC-A for Solar-Terrestrial
Physics, NOAA E/GC2, 325 Broadway, Boulder Colorado 80303, USA."






