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SMS-GOES SOLAR SOFT X-RAY MEASUREMENTS

Part I. SMS-1, SMS-Z2 and GOES-1 Measurements
from July 1, 1974, through December 31, 1976

by

Richard F. Donnelly
Space Environment Laboratory
NOAA Environmental Research Laboratories
Boulder, Colorado 80303

ABSTRACT

Solar soft X-ray data are presented in daily graphs from July 1, 1974,
through December 31, 1976, during the decay of solar cycie 20. Outstanding
solar X-ray bursts are shown in detailed two-hour graphs.

1. GENERAL DISCUSSION
1.1 Introduction

The daily figures of X-ray flux presented here were originally developed
to aid our research of the long-term variations of the solar soft X-ray flux.
They were used to help identify noise and gaps in the data in order to correct
hourly and daily average fluxes. However, the graphs are of much broader in-
terest to solar physicists, ionospheric physicists or upper atmospheric scien-
tists who are interested in the solar X-ray flux during a particular period,
for example, during particular experiments, X-ray bursts, or the evolution and
rotation of particular active regions. Therefore the graphs are presented
here for the general information of other scientists. Part II includes simi-
lar data from GOES-1, GOES-2, and GOES-3 satellites for the period January 1,
1877, through December 31, 1980.

SMS stands for the NASA Synchronous Metecorological Satellites, which are
geostationary spin-stabilized sateilites. Two of these satellites have been
flown. SMS-1 was launched on May 16, 1974, and the archived X-ray data start-
ed July 1, 1974. SMS-2 was launched February 6, 1975, and the archived data
started February 10, 1975. After that two satellites were monitored simul-
taneously, but usually the data from only one of the satellites were processed
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for archiving. In some cases where data are missing from the archived data,
hourly data from the second satellite were reviewed in order to determine what
the solar X-ray flux did during the data gaps. The results are discussed in
the text for each month's data. GOES-1 was launched October 16, 1975, and is
presented here mainly for the period May 18, 1976, to August 16, 1976. GOES
is an acronym for Geostationary Operational Environmental Satellites, which
are the NOAA version of the SMS satellites.

The SMS-GOES data presented here are available in greater detail in the
form of hourly graphs, microfilm, digital magnetic tapes, and computer print-
outs from the World Data Center A for Solar Terrestrial Physics, NOAA-EDIS,
Boulder, Colorado, 80303. The data presented in this report are useful for an
overview of the data and its temporal variations for qualitative and one-to-
two-digit quantitative information. These solar X-ray data are used by the
Space Environment Laboratory in real time in the Space Environment Services
Center (SESC) mainly to detect solar flares to help predict flare-induced
particle events and to provide data on the level of solar activity for use in
short-term predictions of solar activity. We have previously emphasized the
terrestrially important portion of fhe data, i.e., the larger solar flares and
1-8& fluxes above 10"6 Wm=2. This emphasis still persists in this report by
inchuding two-hour graphs of outstanding events, which we have taken as Class
X bursts where the maximum <1>(1—8;f-‘\)_>m10‘!+ Wm~ (actually > 0.95 x 10'“ Hm'z).
Class X events cause large daytime D-region ionospheric effects and major
shortwave fadeouts (SWF). On the other hand, the preponderance of daily
graphs, where the temporal structure of most X-ray bursts is poorly resolived,
tends to emphasize the long lasting low X-ray fluxes, which usually are low
enough to be terrestrially negligible (& 1-84) < 10-° Wm=?) but still of in-
terest for solar physics research. ~

1.2 X-Ray Detectors and Missing Data

The SMS-GOES X-ray detectors have been described elsewhere in detail
{Donnelly et al. 1977). Here we will simply describe them as two broadband
detectors, one for the 1/2-4A4 and the other for the 1-8A wavelength range.
Flux samples are recorded every three seconds. Solar flux measurements are
not made during calibrations or when the satellite is in the Earth's shadow,
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which occurs only near equinox for at most about an hour and a half. These
data losses are reduced by having two satellites spaced in longitude so that
these regular outages occur at different times for the two satellites.
SMS-GOES solar X-ray data are available in SESC in real time from at least one
satellite more than 99% of the time. However, the data presented here occa-~
sionally have large gaps of missing data caused by problems with the mini-
computer recording systems and with computer processing of the magnetic tapes
that reduce the amount of data that is digitally archived.

In order to interpret the X-ray detector output in terms of incident
broadband fiux, the spectra shape must be estimated. The graphs shown here
are based on spectra assumptions discussed in detail by Donnelly et al.
(1977). These assumptions were picked to provide accurate fiux values when
the flux was terrestrially important, i.e., during solar flares and high flux
levels. Consequently, the 1/2-4A flux values presented here significantly
underestimate the 1/2-43 flux when the latter is much less than one-tenth of
the 1-8A flux, which occurs most of the time. We recommend that the 1/2-4A
flux be used only as a qualitative indicator of temporal variations when
& 1/2-4R) < 0.1 x af1-8A). Interested users can make their own spectra
assumptions for low flux conditions and correct the 1/2-4A flux levels, but
the results will be highly model dependent. The 1-8A fiux measurements are
much less sensitive to variations in the solar X-ray spectra for the range of
variations known to occur. Nevertheless, for 1-8A& flux levels Tess than 10"6
Wm“z, the enclosed graphs underestimate the 1-8A& flux probably by an increas-
ing amount the lower the flux and the smaller the ratio & 1/2-43)/& 1-8a),
perhaps by as much as a factor of two for very low fluxes. For o{1-84) > 10“6
Wm'z, the overall accuracy for the 1-8A flux has been estimated to be about
+ 40% (Donnelly et al., 1977).

1.3 Photoelectron Bias in SMS-1

The solar ultraviolet flux shining on the X-ray ion chambers induces pho-
toelectron ejection, which generates a current that is weakly coupled into the
ion chamber current measurements on SMS-1, causing negative telemetry signais
when the solar X-ray flux is very Tow. This problem was greatly reduced on
SMS-2 and GOES-1 by revising the circuits to reduce the coupling of the photo-
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electron current. A thin absorption window was also added to the GOES-1 and
later X-ray telescopes to block the UV radiation. The main effect of this
problem is that the 1-8& flux measurements for SMS-1 greatly underestimate the
flux for low flux levels and should only be used qualitatively for & 1-8A) <
10'6 Wn~Zto determine whether the flux is increasing or decreasing. SMS-1
data are presented here only for periods when it was the sole source for data,
particulariy for July 1, 1974 through February 9, 1975. Of the six SMS-GOES
satellites flown to date, SMS-1 produced the poorest quality X-ray data.

The remainder of this report involves monthly presentations of the solar
X-ray data. Each monthly report presents the daily graphs of X-ray flux with
a brief narrative about the level of solar activity followed by graphs of the
outstanding X-class X-ray bursts. Noise has been edited out of the daily
graphs. A final section discusses missing data and tries to distinguish be-
Ttween periods of low flux when the data trace is below the graph from periods
of missing data. '

1.4 Problems at low Flux Levels for SMS-2 and GOES-1

At flux levels below 10'7 wm'z, concurrent SMS-2 and GOES-1 X-ray meas-
urements show differences that suggest both these sets of measurements suffer
from errors. The GOES-1 measurements for such low flux levels sometimes show
diurnally recurrent temporal structure that may be caused from interference
from energetic magnetospheric particles. SM5-2 data sometimes exhibit similar
but Tess pronounced diurnally recurrent features. There is also some evidence
that suggests that SMS-2 data have residual problems with photoelectron
effects when the solar X-ray flux is below 10'7 wm‘z. At these small flux
levels, small solar X-ray bursts can be distinguished in the data and they are
observed concurrently from both SMS-2 and GOES-1.




2. GRAPHS OF SMS~GOES SOLAR X-RAY FLUX
JULY 1974 - DECEMBER 1976

2.1 July 1974, Sms-1
2.1.1 Solar Activity Overview

The X-ray flux was at its highest and most active levels of the July
1974 - December 1976 period at the commencement of archive X-ray data in
July. Numerous flares occurred during the first two weeks and the nonflare
background was at about the threshold of terrestrially significant flux, i.e.,
lO'6 wm“z. The flare activity and background X-ray flux declined on July 11
and remained at very low levels for most of the rest of July and August. See
figures 1-6. See also Dodson and Hedeman (p. 129, 1975) for a discussion of

this round of activity as a part of the declining phase of solar cycle 20.
2.1.2 Qutstanding Events

The X-class X-ray flares are shown in detail in figures 7-17. Most of
the X-class X-ray flares of the July 1974 - December 1976 period occurred
during the first week of July. Calibrations obscured the peak of the bursti of
1355 UT, July 4, 1974. IMP-H data have been used to estimate the peak of this
event on July 4 to be about 8 X 10‘4 wm'2 (X8) at about 1356 UT (Donnelly and
Fritz, 1975). The event at 2144 UT, July 5 was even larger, exceeding the X10
level and causing the X-ray instrument electronics to be pegged at the top of
its intensity range. In effect the instrument was saturated. This is the
largest X-ray burst in this volume. Based on the slopes before and after sat-
uration, we estimate this event was ~ X12. Slignhtly larger events occur in
the second volume of these data based on the steepness of slope of the X-ray
flux before and after saturation and the duration of the event. On the other
hand, the second volume is dominated by many X1 bursts, which is expected be-
cause the total number of solar X-ray bursts with a peak flux above a given
threshold is approximately inversely proportional to the threshold flux. 1In
July 1974, most of the class X bursts were larger than Xl. The following
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sequence occurred in Ju]‘y: 10—3 IR RN I U

-

R o » July 31, 1974 SMS 1 ]

X5, X4, ~X8, X1, X2, ~ X12, i 5Oy 212 i
X3, X2, X1, X1, and X1. This x2 10l -
2 — .

is much more impressive than d_g - .
just a group of X1 bursts. §;i$ 1075 i
The first ten days of July in- EEE - -
volved an active region pro- B2 el i
lific in major X-ray flares. =3 N ]
o - ]

For other studies of solar T i
events during this period, see N ] N & | h ]
Kaufmann et al. (1975), 1081 j 1
R RN nEannrEnnnnEnnng

Steffen (1975) and Tindo et 4 8 12 16 20 24

al. (1976}. UNIVERSAL TIME —=

Figure 6. SMS-1 solar X-ray flux
for July 31, 1974.

2.1.3 Missing Data

This section is intended to be used only by persons who need information
on the X-ray flux at specific times when the graphs alone do not illustrate
the X-ray flux clearly. Also remember that when SMS-1 is indicating very low
fluxes, the measurements underestimate the solar flux due to an effect from
UV-induced photoelectrons. Calibrations occurred twice each day causing about
a ten minute loss of data just after 0200 UT and near 1400 UT. On July 1,
after the calibrations near 0210 UT and until 0617 UT, recorded data are now
missing. Small .outages occurred from 2123 to 2149 UT and at other smail gaps
in the data trace. Note that the small gap between adjacent frames in the
figures of daily graphs are not data outages but are only slight separations
between the individual daily graphs. Unfortunately large outages occurred on
July 5 and the archive data are not available. The X-class flare of 1515 UT
shown in figure 11 was retrieved from a computer printout made in July 1974
before the magnetic data recordings were lost. Some of the small fast spikes
on July 6 resemble some of the noise bursts that were edited out but those
spikes are actually rapid X-ray flares. See for example the M8 X-ray flare of
1038 UT on July 6 in figure 13. The fast spike near 1400 UT appears to be
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8 fast burst of at least M6 magnitude where the rise and peak were lost due
to calibrations.

Several outages are evident from gaps in the data on July 9 and July 10
but on July 11 and later the gaps in the data are indistinguishabie from the
flux being so low that it is off the bottom of the graph. On July 11, the
missing data start at 0530 and continue until 1743 UT, after which the 1-8A&
flux is below 10-° wm‘2 except for occasional very small fast X-ray flares.
Large gaps in the data also occur from 0215 to 1231 UT and 1501 to 2102 UT on
July 12. Otherwise the flux is below the graph except for two small fast
flares. Similarly, the flux is known to be below the graph on July 13 - 15,
except for a few small bursts and except during outages in the following peri-
ods: 1206 UT July 13 to 0053 UT July 14; 1629 to 2054 UT, July 14; 2358 UT
July 14 to 0121 UT July 15; and 2215 to 0417 UT, July 16. A large outage oc-
curred from 1707 UT July 17 to about 1430 UT July 22. Outages also occurred
during 1546 - 2148 UT, July 26th; 1859 UT July 29 to 0233 UT July 30; and 1520
to 1629 UT, July 30. Data exist on July 28 but are below the graph except for
three very small flares at 0129, 0203 and 1716 UT. On July 31, the X-ray flux
is below the graph except for the bursts shown and for a few scattered outages
of a few minutes.

2.2 August 1974, SMS-1
2.2.1 Solar Activity Overview

The X-ray activity was moderate during the first three weeks of August
with several class C (10‘6‘§_¢(1-8A) < 10-° Wm=?%) and one class M event (107"
La< 10*“ wm*z). Then the flux dropped to low levels during the last week of
the month. No X-Class flares occurred so no outstanding events are shown.

2.2.2 Missing Data
This section is intended only for users of the X-ray data needing to know
the flux at specific times when the graphs are not clear. Calibrations oc-

curred daily just after 0200 UT and near 1400 UT. Data are missing on
August 1 during the periods 0000-0005 and 0035 - 1403 UT and during most of

2-19
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the 1500's and 1600's. Then the fiux was below the graph during the 1700's
and most of the 1800's except for an X-ray microburst near 1900 UT. On August
2, the flux was below the graph between the burst at the start of the day and
the C4 X-ray flare after 0600 UT. OQutages occurred for about half of the
0800's, and most of the 0900's, 1000's, 1300's and 1700's and all of the

1800 -~ 2200 UT period; otherwise the flux was below the graph except for the
bursts shown. On August 3, the flux was below the graph up to 0336 UT except
for two fast microbursts at 0220 and 0225 UT. After 0336 UT, outages occurred
until about 0530 UT, August 5, except for the small segments of data shown in
the graphs for August 4 and 5. Scattered outages occurred up to 2004 UT on
August 5, followed by a complete outage until 0205 UT on August 6, which in
turn was followed by the flux being below the graph except for the data show-
ing up to 2019 UT and then an outage up to 2155 UT. Except for one micro-
burst, the flux was below the graph on August 7 from 0000 - 0410 UT, 0513 -
1000 UT and 1400 UT to 0542 UT on Augqust 8. These periods were separated by
outages with scattered outages in the 1000's, 1200's and 1300's. The flux is
known to be low except for the bursts shown, during the pericds: 0633 -

1407 UT, August 8: 1825 UT August 8 to 0838 UT August 9; 1026 - 1550 UT,
August 9; and 2152 UT August 9 to 1948 UT on August 12. The small tick near
1700 UT on August 10 is the top of a microburst. Outages occurred during the
following periods: 1948 UT August 12 to 0158 UT August 13; 0623 - 0645 and
1506 - 1516 UT, August 1b; and 1646 - 2248 UT, on August 16. On August 17-18,
there are several gaps in the graphs for which data have since been recov-
ered. During the period 0220 - 0438 UT, the 1-8A flux is in the range 1 - 7 X
10'7 Hm"2 until the C3 flare at 0438 UT on August 17. During the gaps of

0219 - 0540 UT and 1410 - 1640 UT on August 18, the 1-8A& flux was in the range
1 -4x 10 wm‘z, except for a fast microburst of 5 X'IO"'7 W2 at 1420 UT.
These threé gaps in the graphs were apparently caused by the calibrations at
the start of the gaps. The solar X-ray flux is below the graph except for the
traces that are shown and for the following outages: 1923 - 2020 UT, August
19; 2145 - 0347 UT and 2229 - 2241 UT, August 20; 1935 - 2001 UT, August 21;
1520 - 1530, 1621 - 1700, and 1704 - 1710 UT on August 22; and 1112 - 1118 UT,
August 24, 1510 - 1533 UT, August 25; 0418 - 1445, 1507 - 1521, 2027 - 2030
and 2149 - 2152 UT, August 27; 1950 - 2049 UT, August 28; scattered outages in
the 1900's; 1503 - 1513 and 1601 - 1609 UT, August 29; 0802 - 0813, 0955 -
0959, 1000 - 1026 UT, and scattered outages in the 1100's on August 30.
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Although the processing of daily graphs indicated missing data for August 31,
the hourly graphs of archived data indicates that the SMS-1 flux measurements
are below 10"8 Wm“2 all day except for outages of 0706 - 0725 and 1010 -

1033 UT.

2.3 September 1974, SMS-1
2.3.1 Solar Activity Overview

The X-ray flux rises from low levels during the first week to high levels
during the second and third weeks with C-class flares daily during the period
September 5-23, M-class flares on September 9, 13, 18, 22 and 23, and X-class
flares on September 10 and 19. The X-ray aCtivity then dropped to low levels
again for the period September 24-27. The flux then rose to moderate levels
with a flurry of C-class flares on September 29, an Ml flare on the 30, and
then dropping below 10“’7 wm*2 at the end of the month except for occasional
microbursts. For discussions of the relation of this round of solar activity
with the overall decay of solar cycle 20, see Dodson and Hedeman (p. 129,
1975).

2.3.2 OQutstanding Events

Two X2 bursts occurred and are shown in detail in figures 28 and 29.
They are not as large in peak flux as some of the July events and there are
only two X2 events compared to July's eleven X-class flares. The September
events are much longer lasting with much slower decays. These two X-ray
events have been discussed by Donnelly and Fritz (1975)-
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2.3.3 Missing Data

This section is intended to be'used only by persons who need information
about the X-ray flux at specific times when the graphs do not illustrate the
X-rays cliearly. Caiibrations occur daily Jjust before 0100 (0200 UT for
September 1-6) and 1400 UT. Outages in solar flux measurements caused by the
satellite passing into the Earth's shadow occur daily near equinox for about
an hour and a half near 0300 UT. Otherwise the flux is as shown, or below the
graph, except for data outages during the following periods: scattered small
outages 2210 - 2245 UT, September 4; 0237 - 0331, 0544 - 1440 and 1550 - 1700 uT,
September 8; 0051 - 0333, 1547 - 1603, and 1616 - 1626 UT, September 12;
1912 - 2003 UT, September 15; 0032 - 0048 UT, September 16; 0453 - 0532 and
1950 - 2035 UT, September 17; 1610 - 1740 UT, September 19; 0815 - 1410 UT,
September 20; 2151 - 2210 UT, September 24; 1422 - 1442 UT, September 25; 1639
- 1724 UT, September 29; and 1610 - 1649 UT, September 30. Although the graph
for September 9 is missing, X-ray data have been found that show first a
continuation of the C-class flare at the end of September 8, with flux in the
10-° to 10"7 Wim=2 range until 0230 UT when a data outage was caused by the
satellite passing into the Earth's shadow until 0332 UT. Then Cl flares
occurred at about 0342, 1000 and 1701 UT, an ML flare at 1729 UT, C2 at
2024 UT, and C5 flares at 2132 and 2350 UT, September 9.

2.4 -October 1974, SMS-1
2.4.1 Solar Activity Overview

The X-ray flux was generally below 10"7 wm"2 on October 1 and 2, except
for scattered microbursts and one Cl flare on October 1. On October 3, the
apparent non-flare background flux rose to about 5 x 10‘7 Wm‘2 for the period
October 4-6, and then rose to a high background level of about 10-° Wm~? (Cl
level) for October 8-15, followed by a siow decline at moderate levels through
October 19. Then the flux dropped to very low levels for the rest of the
month except for a rise to moderate levels on October 31. Numerous small
flares occurred throughout the month, but less than two dozen M-class flares
occurred. No outstanding X-class flares were observed by SMS-1, but
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1Uaﬁ;“iq;“,Hapiu.w,”,“,wiﬂiw.UJ”i”Tﬂ_ possibly one may have occurred

. Oct. 31, 1974 SMS 1 ] near 0330 UT on October 11,
I poY 304 j while SMS-1 was in the Earth's
> = - I
3£ B ] shadow.
. 2 _ i
%0 1075 i
o<ty = . .
x®E ] 2.4.2 Missing Data
535 o :
w‘%g 10_6: -
. - i This section is intended
O ol . to be used only by persons who
- . need information about the
104" . X-ray flux at specific times
iillfnlli;lli|I|é||¢§|la1!2|hIliaflﬁrlliuilzidislflizlq_ when the gr‘aphs do not C]E&r.iy
UNIVERSAL TIME illustrate the X-ray flux. No
Figure 35. SMS-1 solar X-ray flux for solar X-ray flux measurements

October 31. 1974. were made while the satellite
was in the Earth's shadow near
0300 UT for about an hour and
a half early in the month,
reducing to about an hour at midmonth, but just ten minutes on October 16 near
0330 UT, with no outages thereafter. Calibrations tasting about ten minutes
just before 0100 and 1400 UT on October 1-3, before 0100 UT on October 4 and
1630 UT on October 5, and near 0500 and 1630 UT daily for October 6-31, except
the afternoon calibrations moved to near 1700 UT on October 19 and 21, 1815 UT
on October 22, 1730 UT on October 23, and 1530 UT on October 25. Other losses
of data occurred during the following periods: 0210 - 0348 UT (1-8A4 channel
only), October 1; 1232 - 1257 UT, October 4; 1122 - 1138 and 1205 - 1259 ut,
October 5; 1734 - 1800, 1927 - 1936, and 2221 - 2236 UT, October 7; 0639 -
1023 and 2132 - 2244 UT, October 9; 0925 - 1303 and 2132 - 2156 UT, October
12; near 1500 UT, October 15; 1420 - 1520 UT, October 22; and after 2300 uT,
October 31. Some of the apparent sharp dips in X-ray flux, e€.g., near 1100 UT
on October 16, 1000 and 1300 UT on October 17, 1000 UT on October 18, and 1100
UT on October 19, do not appear to be natural solar flux variations. The UY-
photoelectron problem in the SMS-1 X-ray instrument partially contributed to
these "distorted" sharp dips. Energetic particle interference may also have
contributed to these events. Other times when the X-ray flux is not shown in
the figures are times when the measured 1-8A flux is below 10-° W~ 2 which at

>
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such low measured fiux levels is too Tow for SMS-1 because of the UV-photo-
electron effect. Examples occur at scattered times on October 1-3, 19-21, 25~
27 aﬁd 30-31, and all day October 22-24 and 28-29. Figure 33 shows no graph
for October 23, but the data exist and are below 10“8 Nm'2 except for a
microburst at 0816 UT.

2.5 November 1974, SMS-1
2.5.1 Solar Activity Overview

The X-ray flux remained at moderate levels during the first week of
November, dropping to low levels during the second week, rising to low-
moderate levels during the third week and then dropping to very low flux
levels during the last few days at the end of the month. Flaring rose from a
flurry of microfiares on November 1 and 2 to several C class flares and one
fast ML flare on November 3, to an X1 flare on November 5 and three M-class
flares on November 6. See figures 41-46.

2.5.2 Outstanding Event

Figure 41 shows the X1 flare of November 5, 1974. The rise time was soO
fast that several range-change switching transients occurred and caused a '
short-term gap in the X-ray flux observations near the peak of the event.
There were no more X-class bursts in the SMS observations in the subsequent
eight months.

2.5.3 Missing Data

Calibrations in November 1974 interrupted the solar flux measurements for
about ten minutes twice daily, usually just before 0500 and near 1630 UT.
Other types of data outages have decreased significantly reldtive to the first
months of SMS-1 observations. Outages occurred during 2149 - 2225 UT,
November 1; 1446 - 1500 UT, November 12; 0200 - 0357 UT, November 13; 1613 -
1623, 1648 - 1707, and 1721 - 1755 UT, November 14 1638 ~ 1650 UT, November
24, and finally 1542 - 1545 UT on November 26. In other words, a little more
than one percent of the data was missing due to calibrations and less

2-41
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Figure 41. The X1 solar X-ray burst of 1636 UT, November 5, 1974.

Calibrations occurred for about eight minutes near 1625 UT.
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than one percent due to other outages, or two percent overall. Usuaily when
the data trace does not show in figures 36-40, the X-ray flux as measured by

SMS-1 was below 10“8 wm'z.

2.6 December 1974, SMS-1
2.6.1 Solar Activity Overview

The low fluxes present at the end of November continued into December.
Data are now missing for December 1-5. 'The SMS-1 fluxes were below 10"8 Hm‘2
from December 6~10. Minor flaring occurred through mid December, but no large
or moderate bursts occurred. At the end of December, the SMS-1 flux was again
below 10*8 Nm“z.

2.6.2 Missing Data

Calibrations caused the loss of about ten minutes of data twice daily,
usually just before 0500 and 1630 UT, except for a shift to 0530 UT for
December 15 and 17, a shift to 1700 UT on December 23 and 24, and a shift to-
near 2120 UT on December 30. Archived data are now missing for December 1-
5. (Other outages occurred during 2207 UT December 7 to 0409 UT December 10;
1724 - 2325 UT, December 13; 2034 UT December 16 to 0237 UT December 17; 1712
- 2314 UT, December 20; 1547 - 1559 UT and scattered small outages during the
2000 and 2100 UT hours of December 23 and 1600 UT hour on December 24.
Outages also occurred 2200 - 2259 UT, December 24; 1552 - 2153 UT, December
27; 1549 - 1730 UT, December 30; and 0015 - 0617 UT, December 31.
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Figure 46. SMS-1 solar X-ray flux for
December 31, 1974.

2.7 January 1975, SMS-1

2.7.1 Solar Activity Overview

The solar X-ray flux remained at very low flux leveis throughout January,
below the graphs, except for a few small bursts in the period January 2-19,
1975. HNo figures are shown for the period January 19-31, 1975, because the
figures were completely blank since the X-ray flux was very low. See figures
47-49.

2.7.2 Missing Data

No archive data are available for January 1. Major data outages occurred
during the following periods: 1325 - 1511 UT, January 2; and 0131 - (257 and
0447 - 0557 UT, January 3. Minor or small scattered outages occurred during
the following hours: 15 - 24, January 2; 01 and 04, January 3; 02 and 04,
January 25, 21, January 29; and 19, January 30.
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2.8 February 1975, SMS-1 and SMS-2
2.8.1 Solar Activity Overview

The solar X-ray flux remained at low levels throughout February, 1975,
except several C class X-ray flares occurred. SMS-2 measurements started in
mid February. Because of a problem with a UV-induced photoelectron current,
SMS-1 underestimated the solar X-ray flux at low flux levels. This problem
was partially corrected in SMS-2, which causes a second problem to be evident
in the measurements. Note in figure 52 ‘that the SMS-2 1-8A flux tends to be
about 5 - 10 X 10-° wm'2 near 0700 and 2300 UT daily. This tendency toward
diurnal recurrence is probably caused by energetic magnetospheric particle
interference in the X-ray detector. Comparisons of concurrent SMS-Z and
GOES-1 for later periods indicate that for apparent 1-8A flux levels below
10'7 wm'z, some of the temporal variations, particularly the diurnally
recurrent variations, are not real variations in solar X-ray radiation because
these are not identical in the data from different satellites. Bursts that
look 1ike solar flares that rise to flux levels above 10'7 wm‘z are usually
real solar temporal variations.

2.8.2 WMissing Data

Major outages occurred during the following periods: 2048 UT February
3 to 0849 UT February 4; 0000 - 0518, 0634 - 0831 and 1027 - 1112 UT,
February 7; 1721 - 2123 UT, February 8; 2040 - 2110 UT, February 14; 0108 -
0205 and 2027 - 2104 UT, February 15; 0031 - 0315 UT, February 18; 0035 -
0243 UT, February 19; 0849 UT February 22 to 0031 UT February 23; 2246 -
2326 UT, February 24; and 1025 ~ 1333 UT, February 28.
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2.9 March 1976, SMS-2
2.9.1 Solar Activity Overview

March was another period of low solar X-ray activity, but slightly higher
than the previous month, and also a month of large data outages. Several C
class flares occurred in the period March 12 - 17, 1975. No graph is shown
for March 13, but X-ray data have been found that show a microburst at
1210 UT; i.e. smaller than a Cl class flare.

2.9.2 Missing Data

Starting about March 10, calibrations occurred more reguiarly twice daily
at about 0640 and 1940 UT. Data are missing daily for about an hour near
0800 UT because SMS-2 was in the Earth's shadow. See figure 67. Major data
outages occurred during the following periods: 2040 - 2133 UT, March Z;
0735 - 1321 UT and 1741 - 1852 UT, March 4; 0732 - 1324 UT and 1542 - 1606 UT,
March 5; 1404 - 1536 UT, March 6; 2355 UT March 7 to 0126 UT March 8; 0501 -
0900 UT, March 8; 0141 - 0211 UT, March 9; 2048 - 2126 UT, March 13; 0038 -
0144 UT, 0159 - 0225 UT, 0423 - 0441 UT, and 0456 - 0517 UT, March 14; 2045 uT
March 17 to 1052 UT March 24 (except for short segments of data shown in fig-
ure 58), most of 1600 and 2000 hours on March 24y 0300 hour on March 25;
0415 - 0628 UT, March 263 0415 - 1100 UT and 2226 - 2400 UT on March 27; 0713 -
1318 UT, March 28; and 0607 - 0945 UT, March 30.
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2.10 April 1975, SMS-2

{0 3 ST T T T o T o e 2.10.1 Solar Activity
L March 31,1975 SMS 2 ] Overview
. DOY 90 i
<a 107 =
Sk - ] The solar X-ray flux rose
%iiw 05 ] during April from very low
xTE F ] flux levels of the first three
wow |
SEZ 46L ] weeks to low flux levels dur-
<5 n ] ing the last week. A C2 X-ray
&3 1wk ] burst occurred on April 26,
B . the hignhpoint of the activity
ool wl ) 7 in April. See figures 61-65.

Tl b b et bbb b b b s Lyl ol
12 16 20 24

UNIVERSAL TIME —=

Figure 60. SMS-2 solar X-ray flux
for March 31, 1975.

2.10.2 Missing Data

Calibrations, lasting about ten minutes, occurred daily near 0640 and
1940 UT, slipping to about 2010 UT on April 20, 23 and 24. No solar flux
measurements were made by SMS-2 for about an hour near 0800 UT daily for the
first two weeks of April because the satellite was in the Earth's shadow,
which happens for about six weeks near equinox. Major outages occurred during
the following periods: 1042 - 1427 and 2145 - 2226 uT, April 3; 1530 -
1739 UT, April 4; 0441 - 0532 UT, April 5; 0232 - 1320 UT, April 7; 0318 -
0438 UT, April 10; 0600 - 1343 UT, April 11; 2236 - 2321 UT, April 14; 0138 -
0426 UT, April 16; 0818 - 1410 UT, April 17; 0338 - 0602 UT, April 18; 0335 -
1407 UT, April 21; 0246 - 0447 UT, April 28; and 2300 - 2400 UT, April 30,

1975.
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2.11 May 1975, SMS-2
2.11.1 Solar Activity Overview

See figures 66-70. The solar X-ray flux continued at the low levels
present at the end of April, with a Cl flare on May 8. Data have been found
during the large gap in the figure for May 4. The flux was < 10‘7 wm‘z, with
a microflare with a peak flux of about 8 X 10'7 wm‘2 at 1604~ﬁT, May 4. Data
also exist on May 9 and 14, but no significant flares were observed. Then the
flux decreased slowly to very Tow flux levels at the end of May}

2.11.2 Missing Data

Calibrations continued at about 0640 and 1940 UT, daily, for about ten
minutes each, slipping to 0710 UT on May 7. Major outages in the recorded
data occurred during the following periods: 1404 - 15556 UT, May 2; 0709 -
1351 UT, May 9; 2006 - 2206 UT, May 17; 1618 - 2054 UT, May 19; 1504 -

1750 UT, May 20; 2142 - 2232 YT, May 26; 2008 - 2301 UT, May 28; 1900 - 2003
and 2212 - 2302 UT, May 29; and 2300 - 2400 UT, May 31, 1975.

2.12 June 1975, SMS-2
2.12.1 Solar Activity Overview
See figures 71-74. The solar X-ray flux remained very low from May
through the first half of June, rising to low intensities during the last

third of the month. A C2 flare occurred on June 20 and another one on June
23. These were the high points of activity during Jupe.
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2.12.2 Missing Data

Calibrations continued at about 0640 and 1940 UT, daily, except it
slipped to 2005 UT on June 13 and 2144 UT June 28. Major outages occurred
during the following periods: 0042 - 0556 UT and 1933 - 2028 UT, June 4;

1625 - 1750 UT and 2013 - 2122 UT, June 5; 0851 - 1400 UT, June 6; and 1555 UT
June 6 to 2400 UT on June 9; 0122 - 0304 UT, June 12; 1117 - 1705 UT, June 13;
2213 UT June 14 to 0112 UT June 15; 1906 UT June 16 to 0000 June 20; 0045 -
0218 UT, June 20; 2215 UT June 20 to 0044 UT, 0046 - 0956 UT, and 1058 -

1633 UT, June 21; 1823 - 2225 UT, June 27; 1921 - 2012 UT and 2100 - 2400 UT,
June 30. Data exist on June 27, when the flux was usually in the range 1 -
2 x 107 Wm™%. An outage lasting several minutes occurred daily just after
1300 UT. Scattered small outages lasting typically less than a minute
occurred after 1700 UT, June 21, through June 27, During the outage of
SMS-2 data from 1906 UT June 16 to 0000 UT June 20, no significant bursts
were recorded by SMS-1.
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2.13 dJuly 1975, SmsS-2
2.13.1 Solar Activity Overview

See figures 75-78. The solar soft X-ray flux continued at low flux
levels at the start of July, with scattered small flares during July 2-9, de-
creasing to the monthly low on July 10, rising again on July 11 with a Cl
flare at 0915 UT, near 10‘7 Nm'2 for the rest of the month. Another C1 flare
occurred at 2345 UT on July 25.

2.13.2 Missing Data

Calibrations occurred for about ten minutes near 0640 and 1940 UT
daily. Major outages occurred during the following periods: 0000 - 0207 UT
and 2030 - 2333 UT, July 1; 2215 - 2354 UT, July 3; 1911 - 2208 UT, July 4;
2147 UT July 7 to 0045 UT July 8; 2328 UT July 8 to 0108 UT July 9; 2112 UT
July 9 to 0139 UT July 10; 2338 UT July 10 to 0302 July 11; 1730 UT July 11 to
0117 UT July 18; 2124 - 2235 UT, July 18; 0000 - 0132 UT, July 19; 2047 -
2125 UT, July 21; 2126 - 2308 UT, July 22; 2035 - 2202 UT, July 23; 2326 July
23 to 0033 UT July 24; 0134 - 0255 UT, July 24; 1705 UT July 24 to 1355 UT
July 25; 1551 - 1709 UT, July 29; and 2100 UT July 29 to 2400 UT July 31.
Data have been found for several of the outages in the figures of July data.
During the gap late on July 2, the 1-8A X-ray flux was in the range 3 to
5 x 10“8 Wm‘z. During the large gap on Ju?x 5, the flux was 4 to 8 x 10'8
Hm"Q. During midday on July 7, the flux was 5 to 8 x 10“8 Wm'z. Most of the
time during the periods 1000 - 1300 UT and 1730 - 2100 UT on July 10, the flux
was below 10‘8 Wm~ 2.

2-86




+G/6T “9-T ALNP 404 XN[4 Aed-X R[OS Z-SWS G/ 24nbid
—cams FWIL TYSHIAINND

ve 02 8l al 8 14 ¥e 0¢ 91 cl 8 4 ¥e 0 gl ¢l 8 ¥ 0

L______:___________________m:___m_m____h_:;_m_________._.T_________:________.__________M:___________ﬂ_:______:m______w__k_____m_____::_

VA

T

8L o8l . 81
g Ainp g AP oo v Ainr

[TT1

-

|
|
7/

T

T T T [T

el ggL z8l ACQ
C e Ainp Z SKWS zAne ;o g8l ‘L Anp

| e 4Ly Jue 1 fis gy 0 sy

[N T N N 1 7% P OO T I T O I |

g0

g0

0

o0t

g0

g-0!

¢-0}

p-01

wd

IE_____________m________:________M_”__________um_”_TT_________1___“____:____;_w_____________m _”______ﬂ_w__f_l_______f____:_________,______

¢ 01

z-U suem

-lLpueyy- e/t
XN1d AVHE-X LJOS UVI0S

s|suueyD y 8

2-87



e JW L TYSHIAINDG

ke 02 gL gl g |4 4 02 9L ak 8 4 vm 02 ai ¢l w {4 0

RN N R R R R R R R R AR RN AR R RN R R RN RN __m___m:m_:m__ FEPOTIp AT opryIpegoqigss T__“ EENLEARRER LA A 0i
U m1

- ' A ;}}\; 5_ r?g

S \\J\./\r/\.{\(,.\/)/c/?{, /{./132.3 ii )?/\ﬁ */P\/ L -0t

o g0

- “G/6T ‘LT1-21 ALNQ 404 Buissiw ade ©Iep Z-SWS 3.0t

- *G/6T ‘g1 AInp pue TT-/ ALNQ 404 Xnij Aea~X JRLOS Z-SWS 9/ 2unbLd .

- L H ‘uv-ov

B 661 e61 LB 7]

C gL AInp LL Anp oL Ainp 7|

= 2.0

— Jmlo_.

: P | | e ]

= i hTS

C i z .Hml_u—.

o : .00

o 3,00

I 061 68l 881 AQQ 7]

r 6 Alnp : 2 SNS g AInp S8l ‘2 Ainp N

U“.mWT___M__T:_:_TT_1:__:__“_.___“_1___ :__fm__L____u__T____m_:_____‘__f___lm_____.:____W_____7__________?“______1___:_____;__Un|o_.

5 W SHEM

S[eUUBYD Y 8- L PUB Y- E/|

L]

o

XN14 AVH-X 1408 4V10S

2-88



'G/6T ‘92-6T ALND 404 Xn(y Aea-X 4e|0S Z-SWS /[ ®4nBid
—e— WL TYSHIAINN

vz 0g 9 a g y L ! g y ve o2 o a8 v 0

s Ny e aa Rt e ER Rl s Cr R s s Reafe e E A Es SR R s paan s n s na s KSR RN R AR e nraa L RN R R AR RN R AR A R

- | _ ;

- J%/xéﬁ/ A - Jfé}iﬂn)‘lﬁ}{ﬁlg.{ ﬁé({?f%ﬁ!ﬁiﬁz«gﬂ/\i\(vz = ch

\ f % -

- ; & 01

- o0

MI i Hsvla_'

i 502 702 N

N ve Amp : gz Ainp . zz Anr -

— : ..im4D_.
) .. . . Uw-ow

o #t/c)}/.\,j% Ej\(}})ﬁs% ?ﬂv\:;ai}}ﬁ\\,f\ MWS

- Pl : g-08
- : =01
- o0
B zoz 102 : 002 A0Q
N Lg Al o Z SWS oz Ainp - GJBL ‘6L AINT -l

T

s . Ls . , =P
Lo e e s by bbb b b g databae s p bty dvggdada b b by by tpdgdade ity iy fst Tf_Zl_m;‘_i_f_i__m_l__i,__:f,l::._lm £

-]

-t pPUB Y b -8
-¥ 1408 HY10S

W SN
2-89

¥4 AVH

z-

$|8UUBUD ¥ 8



-ULSSLUW MOU 2Je BAEp Byl Inedaq IE 40 O Ainp J0j4 umoys

- g 7- g/ adanbid
s1 ounbly ON ‘LT “0E-G2 ALNC 404 Xniy Ked-X JBlOS Z-SWS "8/
) —-—— IWIL TYSHIAINA

e 02 9| 4 8 14 v ¢ 9 4} 8 14 0
l_._,_______________________::m_;_____m:;_:_jw__;__::,___:__;m_________,____W.___:__:lwlo_.

| f\x{m
- PN 4 1=
- i g0t

DNISSIN - : .

v.ilvd " : .
= ii —¢-01
= -0t

4 ¥4 B 0LE - 602 Bl

0g Anp - 62z Ainp :: gz Mne ]
C i 3.0t

¥e e 9 ¢l 8 14
ST I T T T I T I T T R e T 7] — 0k
wl

= ?(‘({4\\*\\ Hhso_.
B F5-04
= ii B sﬂm.‘Q_.
B : -0

i B0Z Q0 - - 902z AOQ ]

u ZeAmp i ZSWS o9z Ainp sl61 ‘sz Anp -

= -

o lebe bbb b bbbl i bede b b beds _.___m_T__m_________m._w_m_L._w___:____:_f__.,_ m_w________:_____T____m_u_________m_m__u___iﬂ

mlo —-

7-W S1EAM

S|PUUBYD Y 8~ | puB \uib-all

XN714 AVH-X LJOS "YI10S

2-90



2.14 August 1975, SMS-2
2.14.1 Solar Activity Overview

The X-ray flux ranged from moderate to high non-flare levels with a
fiurry of solar flares during the first half of August. Three M-class flares
occurred on August 2, two M flares on August 3, two M flares on August 10, two
more plus an X1 flare August 21, and six M-class flares on August 22. The
flux dropped to low values on August 18 and 19, followed by the second active
period of August 20-28. This is the most active period since November 1974.
See figures 85-89.

2.14.2 Outstanding Events

An X1 X-ray burst occurred at 1522 UT on August 21, which was the peak of
this round of high solar activity. See figure 84a. The rise time of this
burst was fairly fast {10 - 90% rise time ~ 2 minutes). The flare of 0119 UT
on August 22, was measured to have a 1-8& peak flux of about 0.9 x 10'q wm"2
(M9) by SMS-2, but was measured as 1.0 x 10~ wm-2 (X1) by SMS-1. Its 10-90%
rise time was even faster, a little over one minute. B

2.14.3 Missing Data

SMS-2 data have been found for the gap on August 1 in figure 85, where a
Cl flare occurred at 0744 UT and a C2 flare at 1059 UT. SMS-2 data also exist
during the gap near 0700 UT on August 2 in figure 85 that just show the rise
of the flare near 0800 UT. SMS-2 data have aiso been found during the small
gap near 2400 UT on August 3, that simply show the continued slow decay of the
flare near 2230 UT. Major outages occurred during the following periods:
1542 UT August 4 to 0100 UT August 8; 0916 - 1420 UT, August 9; 0126 - 0327
and 1441 - 1528 UT, August 10; 0800 - 2125, 2138 - 2208 and 2310 - 2352 UT,
August 11; 0849 - 1351 UT, August 13; 2115 - 2221 UT, August 16; 1748 .- 2055
and 2246 - 2348 UT, August 18; 1723 UT August 22 to 1433 UT August 25; 1158 -
1234 UT, August 27; 2221 - 2324 UT, August 29; and 2300 - 2400 UT, August
31. Data have been found for August 14. A C3 X-ray flare occurred at 0115
UT, a C1 at 0513 UT, C7 spike burst at 0942 UT, C5 flare at 1043 UT with a
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second comparable peak at

10“3: "i'UUE'i'T‘Iil'iflii‘ill'E‘!'l’UE'“iillE
C Aug. 31, 1975 aMS 2 . 1105 UT, a C1 flare at 1331
N DOY 243 . UT, another Cl at 1458 UT, and
o 9 -
58 f 1 finally a Cl spike at 1955 UT.
>5 = N
EOQZ‘}' 10“5:“ — . .
x © & - ] An examination of SMS-1
- 2 B W . :
5T s o - data during the above major
w O o]
g% 10 - ] gaps in SMS-2 data showed the
§;§ Jw-"ﬂamgvﬂmwﬁ~»wA~M»k“HMMJLJH/\M- . occurrence of the following
0E ] flares: a double peak Cl
- | flare near 1830 - 1900 UT,
-85
10 Lot htbo bbb b bslabededsbe b Bf” August 4: a flurry of C class
4 8 12 16 20 24
UNIVERSAL TIME —— flares after about 0800 UT on
Figure 84. SM5-2 solar X-ray flux for August 5; several ML flares
August 31, 1975. and numerous C class fiares on

_ August 7; minor C flare in the
midday gap of August 9; a C3 flare near 0230 UT on August 10, on August
11 SMS-1 suffered an outage similar to that of SMS-2; several microflares
midday on August 13, a €3 flare near 1730 UT, an ML spike flare near 1820 UT,
and a C2 flare near 2300 UT on August 22; and low flux plus noise on August
23-25 (<1433 UT).

2.15 September 1975, SMS-Z

2.15.1 Solar Activity Overview

The high activity of August died out at the end of August. The X-ray
flux in September remained at a moderate level for the first week, and then
decreased slowly with an occasional microflare and a {-class flare on Septem-
ber 12. The flux then decreased to very low flux levels from mid September 14
through mid September 17 and then September 21 - 23. SMS- 2 data have been
recovered for September 24 and the flux was mostly in the range 2 -3 x 10"
Wm'a. The rapid decreases in flux 1like those near 1600 UT on September 9, 10,
and 11, are most likely not decreases in the solar X-ray flux but may be
caused by diurnally recurrent interference from energetic magnetospheric
particles.
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2.15.2 Missing Data

SMS-2 missed solar flux measurements for about an hour near 0730 UT after
September 3 because the satellite was in the Earth's shadow. The effect of
the Earth's shadow starts on September 2 near 0730 UT, as shown in fig-
ure 85. Calibrations occurred for about ten minutes near 0640 and 1940 UT
daily. Major outages occurred much less frequently in September than in pre-
vious months. Most of the time when the curve is not shown in the figure the
1-8& flux is below 1()‘8 wm“z. Major data outages occurred during the follow-
ing periods: 1418 - 1451 UT September 6; 2346 UT September 8 to 0146 UT
September 9; 1828 ~ 1859 UT, September 10; 0300 - 0416 UT, September 11;

1846 - 1944 UT, September 12; 0917 UT September 14 to 1335 UT September 15;
0745 ~ 1333 UT, September 17; 0217 - 0307 UT, September 18; 0213 - 0452 UT,
September 19; 0540 - 0616 UT, September 20; 1641 - 1715 UT, September 24;

1719 - 1757 UT and 2305 - 2334 UT, September 29; 0424 - 0459 UT and 2300 -
2400 UT, September 30. Data have been found for September 24, except for the
outage Tisted above. The 1-8A X-ray flux on September 24 was generally in the
range 2 - 3 X 10“8 Nm'z, .., at a low flux level with no flares of
significance.

2.16 October 1975, SMS-2
2.16.1 Solar Activity Overview

The 1-84 flux was low during the first week and decreased to very low
flux Tevels during the second week. It increased to low levels during the
third week and then decreased to very low flux levels during the last week of
October. A Tew microflares occurred during the first 22 days with the Targest
flare being a small Cl flare near 0830 UT on October 13.

2.16.2 Missing Data

See figures 90-95. SMS-2 continued to pass through the Earth's shadow
for about an hour daily near 0730 UT, tapering off sharply on October 16-18,
with no shadow effect on October 19 and thereafter. Most of the time when the

X-ray data do not show in the figures, the 1-8A flux was below 10"8 Nm“z.
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Calibrations were at 0640 and
1940 UT daily. Major outages

10‘3:"I'I'l'Igl'l'i'I'I’i'l'i'l'i'l'i'i'I'I‘!'i'l'l'i_
T oct. a1, 1975 SMs 2 ] occurred during the following
- DOY 304 .
v Jik ; periods: 0016 - 0047 UT,
5S¢ n . October 1; 1635 - 1720 UT,
Equ 5L ] October 4; 0858 - 1033 UT,
;’5?5 - ] October 8; 0137 - 0218 UT,
STE o _— 0704 - 0751 UT, 0802 - 1724 UT
%"5 - : and 1940 - 2150 UT, October
3 o ol - 12; 2101 UT October 17 to 0141
- ] UT October 18; 1251 - 1400 UT
m_B:!ﬂ,I L . and 1741 - 1820 UT, October
B R T h T e 21; 2055 - 2152 UT, October
_ UNIVERSAL TIME ——> 24; 0712 - 1415 UT and 1945 -
Figure 95. SMS-2 solar X-ray flux for 2025 UT, October 28; and
October 31, 1975. 2300 - 2400 UT, October 31.

SMS-Z data have been found for October 28 except for the outages listed
above. The 1-8A flux was < 10'"8 Nm'2 all day, i.e., very low.

2.17 November 1975, SMS-2

2.17.1 Solar Activity Overview

The solar X-ray flux rose from the very low levels of September and
October to moderate levels in November. See figures 96-100. Note the flurry
of small flares during November 4-6, with four flares > Cl on November 5 and
again on November 6. Another flurry of flares are shown in figure 98 ending
with an M2 flare on November 21. After that the flux decreased to very Tow

Tevels on November 28.

2.17.2 Missing Data

Calibrations occurred daily near 0640 and 1940 UT. Major outages
occurred during the following periods: 1015 - 1537 UT, November 4; 1302 -
1416 UT, November 7; 0753 - 0918 UT, 1148 - 1427 UT, 2056 - 2146 UT, November
9; 1105 - 1351 UT and about 1840 - 2000 UT, November 10; 2139 - 2239 UT,

2-110
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November 13; 0951 - 1159 UT and 1226 - 1450 UT, November 14; 1531 - 1649 UT,
November 16; 1123 - 1435 UT and 2128 - 2208 UT, November 17; 0856 - 1412 UT,
November 19; 1331 - 1419 UT, November 20; 1544 - 1634 UT, November 22; 0408 -
0456 UT, November 23; 1456 - 1646 UT, November 25; 0823 - 0910 UT, November
26; 1427 UT November 27 to 0232 UT November 28 and 2300 ~ 2400 UT, November
30. Data have been found for quember 1, 2, early portion of the 3rd, during
the gap on November 5 in figure 96, on the 29th, and 30th. The 1-8A X-ray

2 most of the time during all of these days

flux was very low at < 10-° W~
with the following exEéptions: (1) the 1-8A flux slowly decreased from about
8 to 1 x 10-° um-? from about 0000 to 0400 UT on November 1; (2) a slow rise
(~ 2 hours) and fall with a peak of about 215 x 10-° Wn=? near 0900 UT,
November 1; (3) another slow rise and decay with a peak of about 4 x 10“8 wm‘2
near 0300 UT, November 1; (4) a slow rise and decay with a low peak of about

3 x 10° wm=? near 0700 UT, November 2; (5) small events (~10"8 Wm‘z) near
0245 UT, November 3; (6) slightly larger events (~10~' Wm~2) near 0435 UT,
November 3; {7) a 1-8A flux of about 2 x 10'7 Wm'2 after 0700 UT rising in a
Cl fiare at 0900 UT on November 5; (8) a rise from < 10-° wn=? to about 2 x
10‘8 from 2200 to 2400 UT on November 29, followed by a slow decay to below
10-° at about 0100 UT, November 30; (9) an increase to 4 X 10-® from 0700 -
0800 UT with the 1-8A flux then ranging from 1 - 6 X 10'8 wm'2 from 0800 -
0900 UT, November 30; and finally (10} a slow increase to 2 x 10~° Wn=? from
2200 - 2300 UT, November 30.

2.18 December 1975, SMS-2
2.18.1 Solar Activity Overview
See figures 101-106. The X-ray flux decreased from low flux levels dur-
ing the first eleven days to very low levels for the rest of December. A
moderately active period for small flares occurred during December 4-11.
2.18.2 Missing Data
Calibrations continued to be at about 0640 and 1940 UT daily. Most of

the time when the data trace does not show in the figures, it is because the
measured flux was below 10-8 W~ 2. Major outages occurred during the

2-116
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following periods: 0710 -

g 3 T T T I T T oI o

0807 UT, December 1; 0956 - = .

) 3 C Dec. 31, 1975 sMS2

1036 UT, December 3; 1101 - 4 DOY 365 i

1443 UT, December 5; 0856 - xg 0% ]

0953 UT, December 7; 0856 - s - 7

S 2w 10°5E E

0934 UT, December 9; 1302 - woE F :

1351 UT and 1539 - 1653 UT, E§§ o+ ]

December 10; 1241 - 1325 UT, Zoa e -

December 11; 1645 - 1813 UT, §‘Z - .

= 7| -

December 13; 0847 - 1032 UT, O ]

December 15; 1024 - 1440 UT, R 4

. - 10_8_Imf|?|l15|1I:I|Izllllill||li|||Iillhllllhillu_

December 17; 2109 - 2218 UT, i 4 s L 5 54
December 20; 1645 - 1720 UT, UNIVERSAL TIME —»

December 21; 0109 - 0138 UT,
December 24; and 0656 - 0942
UT and 1645 - 1812 UT,
December 25.
Figure 106. SMS-2 solar X-ray flux for
December 31, 1975.

2.19 January 1976, SMS-2

2.19.1 Solar Activity Overview

See figures 107-112. The solar X-ray flux was very low for the first ten
days and then rose to moderate levels during January 12-14, when a flurry of
C~class flares occurred and an ML flare at 0630 UT, January 12. Then the
X-ray flux and the magnitude and rate of flares declined slowly from January
15 to very low flux levels on January 21. The X-ray flux was very low most of

the time for the rest of January.
2.19.2 Missing Data
Calibrations were carried out for about ten minutes near 0640 andA

1940 UT, daily, through January 19. On January 19 and thereafter, the cali-
brations were near 1040 and 2140 UT. Previous months had a systematic daily
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outage of about five minutes

1()"3 UL R R R RN RN RN RN RN AR R RN
just after 1300 UT, but in F o 31, 1976 cusa
Jdanuary they were just after W pOY 31 |

o 107 -
1100 UT. When no trace is e - ]
— C - -
evident in the figures, it is £ - §
-t o 10—5““‘ -
usually because the 1-8A flux F2% =~ F E
is < 10~° wn~%. Major outages g;§ T ]
in the archived X-ray data oc- ;,,;" S E
curred during the following Q‘Z - _
= 7L
periods: 0000 UT January 1 to 07 3
0027 UT January 2; 1125 - 1201 i i
and 1400 - 1500 UT, January 2; 1070 b G
4 8 12 18 20 24
1007 - 1111 UT, January 3; UNIVERSAL TIME —=
0856 - 1004 UT and 1102 - 1438 Figure 112. SMS-2 solar X-ray flux for
UT, January 7; 0235 - 0339 UT, January 31, 1976.

January 8; 1102 UT January 11

to 0029 UT January 12; 1033 -

1148 UT and 1906 - 2029 UT, January 13; 0517 - 0553 UT and 1304 - 1327 UT,
January 14; 0917 - 1044 UT, January 15; 1839 - 1915 UT, January 20; 1645 -
2321 UT, January 22; 0255 - 0354, 0743 - 0824, 1256 - 1431 and 1523 - 2324‘UT,
January 23; 1611 - 2319 UT January 26; 1606 - 2356 UT, January 27; 1508 - 2325
UT, January 28; 1504 - 2340 UT, January 29; 0722 - 0757, 0916 - 1031 and 1501
- 2357 UT, January 30; and 1101 - 2256 and 2300 - 2400 UT, January 31. In ad-
dition, frequent small outages occurred on January 2 from 0027 - 1800 UT, so
frequently that about half of the data was missing from 0100 - 1700 UT. The
1-8A archive data that exist for January 2 are all < 10~° wn-2 a1 day .

2.20 February 1976, SMS-2
2.20.1 Solar Activity Overview

The solar X-ray flux was very low throughout February except for the
occasional microburst evident in figures 113-117.
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2.20.2 Missing Data

Calibrations occurred near 1040 and 2140 UT daily. Major outages oc-
curred during the following periods: 0943 - 1041 UT, plus scattered small
outages during 1100 - 1300 and 1800 - 2200 UT, and 1419 - 1727 UT, February 1;
1032 - 1118 UT, February 2; 1101 - 1307 UT, February 3; 1353 - 1439 UT,
February 5; 2244 UT February 9 to 000C UT February 17; 1156 - 1407 UT,
February 20; 1108 - 1545 UT, February 21; 0756 - 1022 UT, 1334 - 1503 UT, and
1732 - 2252 UT, February 23; 1356 - 1429 UT, February 24; and 0956 - 1042 UT,
February 27.

2.21 March 1976, SMS-2 and GOES-1
2.21.1 Solar Activity Overview

- See The solar X-ray flux was very low at the start of March but rose
starting on March 17 to high levels on March 21 and to moderate Tevels on
March 20 and March 22 through mid March 30. Flare activity similarly rose to
a high level, the highest level since August 1975. Two X-class flares, a half
dozen M-class flares and about three dozen C-class flares occurred.

2.21.2 Qutstanding Events

Figures 124 and 125 show the X1 flares of March 23 and 28. Note that
these X1 flares are not only outstanding in fheir peak intensity but also in
their duration. Note that the decay of the X-class flare of Marcnh 28 dom-
inates the solar X-ray flux for a full day. Similarly, the X1 f]arq dominates
the solar flux for half a day. GOES-1 data are shown for the March 23 flare
because the SMS-2 data do not show the peak of the event because SMS-2 was in
the Earth's shadow.

2.20.3 Missing Data
SMS-2's calibrations occurred for about ten minutes near 1040 and 2140 UT

daily. SMS-2 missed solar flux measurements while in the Earth's shadow for
about an hour near 0900 UT. According to the GOES-1 data, which encountered

2-134
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the Earth's shadow near 0500
UT instead of 0900 UT, SMS-2
missed no major events while
in the Earth's shadow, except
for the X1 flare of March 23,
for which the GOES-1 data are
shown in Figure 124, and a C2
flare near 0930 UT, March 24.
Outages in the SMS-Z2 data are
evident in figures 120-123
after March 17 as gaps in the
curve of X-ray flux. During
the midday gap on March 20, UNIVERSAL TIME —

only one €2 spike flare Figure 123. SMS-2 solar X-ray flux for
occurred near 0800 UT, March 31, 1976.

according to the GOES-1

data. During the gap on March 26, GOES-1 archive data also suffered an out-
age. The sharp dip in the 1-8A flux just after 1800 UT on March 27 did not
occur in the GOES-1 data and therefore is probably not a feature in the solar
X-ray flux but is some contamination in the SMS-2 measurements. AL 1-8A flux
levels below 10‘7 Nm‘z, the SMS-2 and GOES-1 measurements do not agree in
their detailed temporal structure except that small flares occur concurrently
in the two sets of observations. Howeveyr, other dissimilar slower variations,
some of which are diurnally recurrent, must not be temporal variations in the
solar X-ray flux but are probably caused by magnetospheric energetic parti-
cles. Major outages in SMS-Z2 data before March 17 are as follows: 1101 -
1135 and 1415 - 1455 UT, March 3; 2239 - 2319 UT, March 8; 0352 - 0630 UT,
March 9; 1418 - 1457 UT, March 12; and 0849 UT March 15 to 1440 UT March 16.
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2.22 April 1976, SMS-2 and GOES-1
2.22.1 Solar Activity Overview
The solar X-ray fiux varied from low to very low levels in figures 126-

128. In figure 129, a small round of low activity occurred with several C-
class flares followed by an X1 flare in figure 130 is the high point for the
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month. Note that the general build-up of activity before this X-class flare
is much smaller than for the X-class flares in March.

2.22.2 Qutstanding Event

Figure 131 illustrates the X1 flare of April 30, 1976. Note the rapid
rise from low flux levels. Note also the initial rapid decay that shifts to a
slow decay as shown in figures 130 and 132. This is the last X-class flare in
1976.

2.22.3 Missing Data

Calibrations continued to be made daily near 1040 and 2140 UT. SMS-2 was
in the Earth's shadow and therefore did not observe the solar X-ray flux for
about an hour near 0900 UT on April 1, decreasing to no effect starting on
April 13. Most of the time when the X-ray curve is not present in figures
126-130, the 1-8A flux was_ﬁ_lO‘B W~ 2. Major outages in SMS-2 data occurred
during the following periods: 0813 - 1422 UT, April 3; 1934 - 2004 UT, April
5, 1934 - 2039 UT, April 6; 0L06 - 0139 UT and 0840 - 1326 UT, April 8; 0636 -
0707 UT, April 11 {GOES-1 data indicate no significant events occurred during
this time); 2150 - 2259 UT, April 13 (GOES-1 indicates no events); 0000 -

1841 UT and 2300 - 2338 UT, April 14 (GOES-1 data indicate a flare smaller
than Cl occurred near 1430 UT); 2135 - 2400 UT, April 15 (GOES-1 shows the
1-8A flux was below 4 Xx 10‘8 Nm'z); 1357 - 1446 UT, April 16 (GOES-1 shows the
X-ray flux was nearly level); 1245 - 1332 UT, April 18; GOES-1 indicates a
small microburst occurred during the second gap in SMS-2 data in figure 129 on
April 20; 0311 - 0350 UT, April 29; and 2300 - 2400 UT, April 30. SMS-2 data
have been found for the midday gap on April 30 in figure 130 when a C3 flare
occurred at 1247 UT.
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2.23 May 1976, SMS-2 and GOES-1

2.23.1 Solar Activity Overview

The X flare at the end of April continued to decay throughout most of May
1, which in turn ended with a C-class flare that decayed through the early
portion of May 2. See figures 132-137. The solar X-ray flux continued to de-
cay to very low flux levels from May 5 to May 10. Then a slow rise in X-ray
flux occurred with flaring on May 15-18, the largest being small C-class X-ray
bursts. The recording of SMS-2 data was interrupted near 1700 UT on May 18,
so subsequent figures show GOES-1 data for the next three months. SMS-1 data
indicate that the flare on May 21 in figure 135 was observed by GOES-1 start-
ing at the peak of the C5 flare and continuing through the decay of the event.
SMS-1 data show an essentially equal secondary maximum at 1256 UT with the
start time near 1235 UT. During the rest of the month the apparent X-ray fiux
was very low except for diurnaily recurrent structure, e.g., near 0100, 0700,
and 1700 UT, that is probably caused by energetic magnetospheric particles
rather than by the solar X-ray fiux.

2.23.2 Missing Data

GOES-1 data show that the solar X-ray flux decay smoothly during the
first gap near 0100 UT in the figure for May 1, that no significant event
occurred during the small gap near 1535 UT, and that the flux rose smoothly
during gap in the rise of the flare near 2200 UT. Major outages in the SMS-2
measurements occurred during the following periods: 1654 - 1928 UT, May 3;
0848 - 1152 UT, May 5; 1018 - 1153 UT, May 6; 1101 - 1332 UT, May 7; 1131 -
1516 UT, May 8; 0768 - 1216 UT, May 9; 2152 -~ 2222 UT, May 10, 1618 - 2042 UT,
May 12; 1611 - 2212 UT, May 14; and 0221 - 0345 UT, May 18. Major outages in
the GOES-1 X-ray measurements occured during and near the following hours: 14
- 17 UT, May 19; 14 - 21, May 20; 04 - 12 UT, May 20; 04 - 12 UT, May 21; 7 -
9 and 11 - 12 UT, May 29; 0 - 2, 9 - 13, and 23 UT, May 30; and 0 and 23 UT,
May 31. SMS-1 data indicated very low X-ray flux levels during these outages
in GOES-1 data except SMS-1 also suffered from outages during the following
hours: 0 - 2 and 9 -~ 13 UT, May 30; and 23 UT, May 3l.
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2.24 June 1976, GOES-1 (o3 T T T D T T T Ty

- May 31, 1976 coes i ]

. DOY 152 |

2.24.1 Solar Activity PR B i

5e - ]

Overview D€ - ]
>_.C -

E?o(ity 10'5: e

See figures 138-141. The <75 [ .

solar X-ray flux was very low §§§ 10781 ?

June 1-10, then rose to low <3 C -

oL L i

Tevels for the period June 14-  ©= 7] -

23, which was followed by a - ]

decline to very low flux N / %. At o]

Lidadete b babe bt e bada b dgleta e beto lpda la e i)

levels June 27-30. most of 4 8 12 16 20 24

UNIVERSAL TIME ———=
Figure 137. GOES-1 solar X-ray flux for
May 31, 1976.

the temporal variation ob-
served during the periods of
very low fiux levels, espe-
cially the diurnally recurrent
structure, were probably
caused by energetic magnetospheric particles and not by variations in the
solar X-ray flux. On the other hand, small flare-shaped bursts were probably
of solar origin. Flaring occurred from June 11-23, with the largest events
being small C-class flares on June 16, 17 and 22.

2.24.2 Missing Data

GOES-1 archive solar X-ray data are missing near and during the following
hours: 7 - 12 and 20 UT, June 4; 7 and 14 UT, June 5; -20 UT June 7 to 24 UT
June 10; 7 - 8 UT, June 11; 10 and 14 - 15 UT, June 12; 20 - 22 UT, June 14;

3 UT, June 15; 18 UT, June 17; 21 UT June 18 to 21 UT June 19; 23 UT June 19
to 15 UT June 21; 18 UT dJune 21 to 02 UT June 22; 17 - 19 UT, dune 22; 06 -

11 UT, June 27; 17 - 18 UT, June 19; and 23 UT, June 30. SMS-1 data did not
show any evidence of significant events during these periods of missing GOES-1
data.
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2.25 July 1976, GOES~-1 and SMS-1
2.25.1 Solar Activity Overview

See figures 142 and 143. The solar X-ray flux was very low all month.
Most of the data shown in the figures, which tends to recur diurnally, is
probably caused by detector interference from energetic magnetospheric parti-
cles rather than by true solar X-ray flux variations. No data are shown for
the period July 13 - August 18 because the GOES-1 data are very low for July
13 - 16 and are missing for July 17 - August 17. SMS-1 data indicate that the
solar X-ray flux was very low after July 13. SMS-1 data show a very small
flare at 0801l and 1443 UT, July 31, - much smaller than Cl.

2.25.2 Missing Data

GOES-1 data are missing during and near the following hours: 056 UT, July
1; 17 UT, Jduly 4; 12 - 18 UT, July 10; 02 - 15 and 21 - 23 UT, July 13; 21 UT,
July 14; 01 - 12 and 14 UT, July 15; and 15 UT July 16 to 23, July 31.

2.26 August 1976, SMS-1 and SMS-1
2.26.1 Solar Activity Overview

The solar soft X-ray flux was low throughout August except for an M2
flare at 1847 UT, August 18, and an M3 flare near 1200 UT, August 22. No
SMS-2 or GOES-1 archive data are available from 0000 UT August 1 to 1736 UT
August 17. Consequently no figures are shown for this period. SMS-1 data
indicate that microflares (peak X-ray fiux smaller than Ci or 10”6 wm“z)
occurred at the following times: 0542, 0549, 0604, 1114, 1131, 1422, 2146,
2206, 2223 and 2257 UT, August 1; 0201 and 0208 UT, August 2; 1233 UT, August
3; 0939 UT, August 4; 1427 and 1455 UT, August 5; 2054 UT, August 12; 0039,
1153, 1217, 1235, 1453 and 1534 UT, August 16; and 2250 UT August 16. SMS-1
recorded a Cl X-ray burst at 0627 UT, August 1; a C1 burst at 0443 UT, August
6; and a C2 burst at 0200 UT, August 7. SMS-2 1-8A data during August 17 and
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18 were low, about 10‘7 wm'z, except for the M2 flare discussed above, no
X-ray flares occurred with magnitude > Cl, or 10‘6 wm“z. Note also the small
flares in figure 144.

2.26.2 Missing Data

SMS-2 and GOES-1 archive X-ray data are missing before 1736 UT August
17. After that, SMS-2 data are usually available. Calibrations were usually
made near 1110 and 2140 UT, daily. On August 29 and 30, SMS-2 started to
enter the Earth's shadow near 0900 UT and therefore did not observe solar
X-rays. Most of the time that the X-ray trace does not show in figures 144-
147, the X-ray flux is below 10-% ym=2.  For August 19-31, the only major
outage was during 1259 - 1359 UT, August 29.
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Figure 147. SMS-2 solar X-ray flux for August 31, 1976.

2.27 September 1976, SMS-2

2.27.1 Overview of Solar Activity

A small round of activity occurred at the start of the month with seven
small C-class flares in figure 148, but the non-flare flux was Tow and de-
creased to very low levels late in the second half of September 5. Except for
an occasional flare, the X-ray flux remained at very Tow levels until midday
on September 9, when the flux rose to low levels with a flurry of microbursts.
Two C-class flares occurred on September 17, and a Cl flare occurred on
september 21. After that, the X-ray flux was at very low levels most of the

time.
2.27.2 Missing Data

Calibrations were made twice daily near 1110 and 2140 UT. Usually when
the X-ray curve does not show in the figures, it is because the 1-8A X-ray
flux was below 10-° um~2. Data are missing for about an hour near 0900 UT
daily because SMS-2 was then in the Earth's shadow. Major ocutages occurred
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during the following periods: 0339 - 0500 UT, September 2; 1348 - 1524 UT,
September 6; 0503 - 0657 and 0830 - 1219 UT, September 7; 0513 - 0706 UT,
September 8; 0335 - 0436 UT, September 10; 0329 - 0445 UT, September 11;

0315 - 0404 and 0824 - 1307 UT, September 12; 1558 - 1639 and 1705 - 1843 UT,
September 13; 0439 - 0626 and 0820 - 1115 UT, September 15; 0818 - 1051 and
1726 - 1805 UT, September 22; 0323 - 0429, 0818 - 1210, 1716 - 1757 and 1827 -
1925 UT, September 23; 0343 - 0454 and 0818 - 1250 UT, September 24; 0459 -
0521 UT, September 25; 0818 - 1000 UT, September 27; 0818 - 1038 UT, September
29; and 0819 - 1013 and 2300 - 2400 UT, September 30.

2.28 October 1976, SMS-2
2.28.1 Overview of Solar Activity

The solar X-ray flux was very low in figures 153 and 154, and low during
October 14-17, 19-22, and 26-31, in figures 155, 156, 157 and 158. The high-
point of the month was the small C-class burst on October 28. Overaill,
October was a quiet Tow-flux month.

2.28.2 Missing Data

Calibrations were at about 1110 and 2140 UT daily. SMS-2 was in the
Earth's shadow for more than an hour at the beginning of the month, diminish-
ing to no shadow-effect starting on October 15. Major outages in SMS-2
archive X-ray data occurred during the following periods: 0500 - 0533 UT,
October 1; 0755 - 1115 UT, October 5; 0822 - 1240 UT, October 6; 0824 - 1309
UT, October 8; 1715 - 1910 UT, October 15; 2241 UT October 17 to 1715 UT
October 18; 1554 October 22 to 2256 UT October 25; 1458 - 1647 UT, October 27;
and 2300 - 2400 UT, October 31.
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Figure 158. SMS-2 solar X-ray flux for October 31, 1976.

2.29 November 1976, SMS-2
2.29.1 Solar Activity Overview

See figures 159-163. Except for the small long lasting flare on November
1, the solar X-ray flux was very low during the period November 1-16. It rose
on November 17 to low levels on November 18-19 and then decreased again to
very low levels for the period November 23-30. A1l the solar flares observed
by SMS-2 were smaller than Cl, or 10-° Wm~ .

2.29.2 Missing Data

Calibrations were near 1110 and 2140 UT daily. Most of time when the
X-ray curve does not show in the figures, the 1-8% X-ray flux was below 10‘8
Wm~ 2. Major archive data outages occurred during the following periods:

1441 - 1512 UT, November 2; 0924 - 1143 UT, November 12; 2210 - 2258 UT,
November 15; 1308 - 1349 UT, November 19; 1901 - 2048 UT, November 21; 0448 -
0528 UT, November 24; and 2300 - 2400 UT, November 30.
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2.30 December 1976, SMS-2
2.30.1 Solar Activity Overview

The solar X-ray flux continued from the end of November at very low fiux
levels through December 7. During December 8-13, frequent microbursts
occurred (also a Cl spike occurred on December 9).

The nonflare background flux rose to low levels for the period December
14-19, and about one small C class (_>__10‘7 Wn%) flare per day occurred. The
X-ray flux then dropped again to very low levels for December 20-21. The
solar X-ray activity rose again to low levels on December 22 through the end
of December. Note the four C-class flares on December 24 and the C X-ray
bursts on December 28, 30 and 3l1.

2.30.2 Missing Data

Calibrations continued at 1110 and 2140 UT daily. Most of the time when

-2 major

no X-ray trace shows in the figures, the X-ray flux is below 10‘8 Wm
outages of the archived SMS-2 X-ray data occurred during the following
periods: 0459 - 0749 UT, December 1; 0256 - 0328 and 0459 - 0641 UT, December
6; 0340 - 0421 and 0426 - 0624 UT, December 9; 0220 - 0312 and 1132 - 1452 UT,
December 10; 2230 - 2346 UT, December 11; 1916 UT December 20 to 0203 UT
December 21; 1436 - 2153 UT, December 21; 0357 - 1238 UT, December 26; 2354 UT

December 26 to 1411 UT December 27; and 2300 - 2400 UT, December 31.

2 - 186




¥e

+g/6T “9-1 49qUadaq 40 XNy} Aed-X Jel0S Z-SWS “¥IT a4nb L4

———— FWIL TYSHIAINN

[TE T T[Tt T T 37T s T

[TT1

T FTr T 1 [T T 1111

1

Lol bl atobadslaladeteladalalyg

a1 [ 8 4 4 ¥e 4 9 ok g ¥ 0
|w____.TD_N___W__;._SW_____:___W____M___________v_m_n—__:,o_m__:___m__._______Nm_._______m:.___d__________m.____,_:______:____;__:.___Zp___._;____Jd___l_m.bw
¥ 4,00
g0t
L .00
3,0t

) 62¢ n

84 . ore .

908 § "08Q y08Q
s 3g.01
]mlcw
_. Fo0t
: .01
> Hvlo_.

8EC LES 8ge ACQO B

€ "oeQ Z SWS ) 2 veg a/gl 'L 08g N

m.io _v

___W___T_____:___M__w__________.______________________w___________M__A_l__.__::____________uw________.__q__

2-W SHEM
S|BUUBYD ¥ 8~ | PUB Y - /1

XN73 AVH-X LJOS HYI0S

2 - 187



ve

9761 ‘gT1-L 49quUd3(Q 404 XN|4 Aed-X JBLOS Z-SWS
- ws:._. |_<mmm>_23
0c 9l al g 14 ¥ 02 g8 4

¥e

f

[vrt

H

TTT

TTTT

I [TTT

jri i (R L | i'%li

1

T

_fﬁax};g;gxfraz;W3# |

*G9T aJnbL4

0z 8l

gl 8 14

0

Lvg are

21 "o8g LL 08Q
L NI i IR
, i b 11 L. -
% ,{,_ i ES

¥re eve

6 ‘0aq & SWS g ‘o8

sl b da b ba e bala bl o tiafsbatebrt

RAREENENT] __r_________.______T_M_______:____:__L_Tm__

RN NN RN R R R RN RN AR N A ___m._:___::___”______________M_:________:._____;_____;__:__"_:m_______:._W_________::__:_

Wt e T

SPE
0L 22a

ere AQQ
9461 ‘1 "08Q

TH

i

_L__I_i__q_____;______________:____w_______.

4.0

el

1.0

[ENE

o0

Leet
3
=
=

Pigt

[r)}

il

LI

601

1141

p-0L

LLJI

-0t

z-1 sHem
SIOUUBYO Y 8~ | pue ¥ -2/,

XN4 AVH-X 1408 HYT10$

2 - 188



"9/6T ‘8T-€1 42quod3Q 404 XNn|y Aed-X J4ejos 2-SWS 99T a4nblLd

e m_S:._. |_<wmm_>_23
14 0¢ 4 ¥é 0¢

g 91 gl 8 ¥ 0

_____;______.____m__________;_m___________m_:::____;____::______;__:______:__;_m_m.____.:__:__:__“_m_____:______:______ _::__:__Jmuow

.
o ] } ]
L j}\ F K. sz/?/ _.)5 ]
- Jf.\é% ,\;\,._{. —,-01
u/ 3401
- 30
- =
i g5 2s¢ 158 |
B 8L 28Q LL "09Q gL -veQ .
- - 3.0
_ - L i e —1g-0}
, C e AP A
e P . —
— i}%‘/\i -
i /\J)\JJ‘ A i IN..E.
! / SN . : .
- . : Ag-01
- F-0t
- 3,01
5 0se &Yt : BYe AQC 7
- gL o8 Z SWS vl 080 : 9/6l ‘gt '98Q
- w_____:______.___1____:____1.“__ﬁ___.____m___________wu

bbb bl bbb b g e b Ea b da i Do e b b bt Lo ba L a b bbb b o ba ot dsdl

¢-0F

-2/

y8-Lpueyy

2-W sHEM
XN14 AvH-X LJOS HY108S

s|auUBRYD)

2 - 189



"9/6T “bZ-61 JoquadaQ 40y Xniy Aed-X Jel0S Z-SWS

*/9T adnbid

~—— IWIL TYSHIAINN

¥e 02 9l el g ¥ ¥e 0¢ 9l ¢l g ¥ ¥e 02 91 [} 8 4 0
,E________:;__::__::___E__;__:___:_,__.______:;______:;________;;________a_::_:_.___/__:_::_:,___.____;__.___:__;__::q_,:_.rw.s
i ! B _ ( \ - ! \/\ i
e 2 -
= %ﬁ?é}ﬂ % i i C./%x I.\.qo_.
- T WA }%« v -
- a0
= i H Hmnc_.
= i ,-00
I 65¢ age 158 7

» ¥2 "eQ £2 '0eQ gz 0eQ

oo L LA Hnlo_.
X ,x:faaa //\ y ks
I|/ / (// .HN...O_.
i /\ -0
: J.o0
i 3,01
L g 5Ge $SE AOQ 7]

- ke oeg 2 SWS 0z ‘03 9/61 ‘6L 980

e

£-0F

r_____.._____1:_“_?__:_:_____m___:____T__m?m___________m____:________ﬂ________________.“_,.___m_m_m____;____w_____~_:1_____“_________Mrm

2-UI SHEM
SIBULBUD Y 8- | PUB Y ¥ -2/,

X014 AVH-X L30S Uv10S

2 - 190



"9/6T ‘0£-62 42qWID3(Q 404 XN|4 Aed-¥ A0S Z-SWS 89T 24nbid
B msz._. .Emmmaz;
¥e 0 g1 ¢l ¥ 174 0z al ' ve 02 gl 48 8 4 0
T TTTTT{ i FE[TTiejufl TIT{i(Ti i T I mimqT _ ] TPy rfnrftiagl .
|___t}.;_g_:_____t:_::;;___/_/\_____::i_{___:__ _____:__ i |m.2
Wi_.} ,\.>/>},>,,(f\rf &,«3( \/\14}? < \n?‘(/ﬁx%ﬂf/(/m N.S
- 3.0
- 3,0
B . S9E ¥9g £og 7]
- 0g PaQ 68 000 gg 'veq 7]
= ; He 0l
— f l.wloﬁ
uzg;,ﬁ% | ) T i
Hl .; kucr
o -0
- : 4,-04
- zoge Loe 09 AOQQ .
= Iz "0eq Z SWS 9z "oeq 9761 ‘52 990 =
3 Iglydgls _1___:L______._____:___m_w__:__:_m__z___T_ﬂ_____lmno_.

Lt b b e i bt bt e b Lelsbeds o e ba b b i el ba b Lad

2-UW SHEM
SIBUUBUD Y 8- L PUB Y ¥ -3/
XN Avd-X 1408

2

Hv1os

2 - 191



10—3 UL UEUH U U LR R

" Dec. 31,1976 SMS 2 7
DOY 366 i
R T -
>< - —
o g = .
P -
EL .::U |
> (&) -
8:204‘:‘.‘ 10-51’ =
e ®© E = .
[ B
w - . -]
o2
a5 £ 10—6: -
ﬂ:nq: b= :
237 [ i
o L i
m o
= 07k M -
N wa R N
1U€HIH|HIHIHIHH|H;UIHH¥H}HI“|H!H|QL
20 24

UN!VERSAL TIME E———

Figure 169. SMS-2 solar X-ray fiux for December 31, 1976.
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