





the sensor bandwidth of approximately 100 Hz and the final output band-
width of 0.136-Hz so that transient fields which might be generated by

the spacecraft do not unnecessarily initiate offset changes. The band-
width is a compromise between equalizing the noise bandwidth and limit-

ing the slew rate of the channel to rapidly changing inputs. When the
output of the H_ sensor approaches £50 Y, an offset step of 40Y in the ap-
propriate direcE&on is introduced. When analyzing the data from slowly
changing inputs, it would be very desirable to be able to accurately re-
move the transient generated by an offset step change. To do this, in
general, requires a knowledge of the instrument transient response and a

knowledge of the time the transient occurred. To simplify this reconstruc-

tion, the H_ offsetr generator is inhibited from initiating a step until
the occurrence of the start of a main frame. This not only fixes the
timing but enables the H_ offset reading, which occurs twice per main
frame to be unambiguously read. Again there is a compromise between ideal
performance for slowly varying inputs and the slew rate of the system when
subjected to a step change in input. To prevent the slew rate becoming
unacceptably low under the latter condition, which occurs in the cal cycle,
and may also occur naturally during the passage of a shock disturbance or
passage through the magnetopause under unusual compression, the offset
generator is allowed to continue stepping, once initiated at a rate de-
termined by an internal timing generator set to 4 Hz, Thus a maximum

of 12 steps can be made per frame, or 4 steps per second permitting
readjustment to a step at a rate of 160Y per second. Under these condi-
tions, reconstruction of the input step is, of course, impossible because
-0f the basic bandwidth limitation in the telemetry channel. However, the
important consideration then is that the instrument itself should follow
sufficiently quickly that it does not become the basic limitation.

In the transverse channel, similar considerations apply. Here the
bandwidth limitation at the input to the range change logic is supplied
by the bandwidth of the spin filter. A fast charge slow discharge peak
detector is employed to provide a more suitable input to the level de-
tector than the absolute value of the spin component. Again, similarly
to the parallel channel, the logic 1s constrained to make changes coinci-
dent with the start of a main frame. With the limited number of ranges,
no provision is made for more than one step per frame. TFigure 5.5 shows
the range change timing and filter responses in more detail.

Power for the experiment is provided by a standard DC/DC convertor.
Analog housekeeping provides a reference voltage, the H. sensor DC off-
set, the senseor and the electronics package temperatures.

5.2,7 Calculation of the Vector Field

The constants used here refer to the SMS-A instrument and may require
minor correction for the later satellites. Hp fine is calculated from

Hp fine = -20.06 (X -~ 2,455),
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Figune 5.5 Magnetometer Response ([Seconds)

where X is the voltage (0-5.12 V) represented by either word é, 22, 38,
or 54. HP step is calculated from

Hp step = —-40 (HP offset -28)

where HP offset is the decimal number given by the most significant six
bits of either word 5 or word 36. Hp is then

H =H fine + H_ step.
P B P
The inversions in Hp fine and H_ step are included to obtain the + z com-
ponent of magnetic field, since the magnetometer output is positive for

fields along the — 2z axis.

Ht is calculated from

H, = K d’(ﬁt sin 6 ~ 2.5)* + (H_ cos ¢ - 2.5)2,

where
K = 20(2%)
Ht sin = voltage represented by word 8, 24, 40, or 56
Ht cOos = vnltage represented by word 7, 23, 39, or 55

i = scale of 0, 1, 2, or 3 depending on bits 7 and 8 of
word 5 or 36.
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The angle PHI is the angle in the spin plane between the projections
of the satellite to earth line and the magnetic field, measured from the
earth to the field, counter clockwise when observed from positive z. The
raw data must be corrected for the angle of the magnetometer H axis away
from the spacecraft y axis (52° 33' on SMS-3) and the electronic phase
shift within the magnetometer which varies with range. Thus,

Ht sin ¢ —2.5)
H_cos ¢ -2.5/ " 9 |
where 0 is given as a function of range by the following table. {(Actual

instrument values for the electrical phase shift may be obtained from
the IFC data.) -

PHI = Tanml(

Range ' 8
0 ~76.2°
1 -80.4°
2 | ~82.5°
3 ~83.6°

Note that PHI is measured in despun body coordinates. Thus the
sense of PHI and H_ in earth-based coordinates will be reversed between
the normal and inverted spacecraft configurations. Despun body coordin-
ates are defined as a coordinate system with the z axis along the space-
craft z axis, the y axis in the spin plane such that the y-z plane con-

tains the satellite to earth vector, and x completing a right-handed sys-
tem.
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