RS BN S|

HASTER

LA-UR -81-145%

ps\

TITLE: THE LOS ALAMOS SYNCHRONOUS ORBIT DATA SET

AUTHOR(S): b. N. Baker, P. R. Higbie, R, D. Belian, E. W. Hones,
and R, W. Klebesadel

SUBMITTED TO: Proceedings of the IMS Assessment Symposium
Guldard Space Flight Center, 21-23 May 1981

o

s
c
[
O

-
©

@
[V
o
P
.ot
n
L )
QO
2
c
>

o omoeptgnes ol Thes @l the gl s’ e e - e e
S Governne | orietan, gononeso o o 1o gity e noeswg
ti pulal s h o reprong e e pugdibehedt forn of thee coene b
e or ta altona otheer o oo s foe VS g rersn s 8 gy

[T

The {on Alanur Yot b L aborgior, e that tha ot
Tnhirr ety (e artic e g war b e forem g g e 1l g

poeen ol the U S Depaetewsa ot L oongs

LOS ALAMOS SCIENTIFIC LABORATORY

Post Office Box 1663  Los Alamos, New Mexico 87545
An Affirmative Action Equal Opportumty Eoyloyer

form No 8.6 ) UMIt Iy RY AT,

S1. No 2609 MIFANITMENT (11 TNLHLY m u " ““" [ S u““w

‘)l"‘ COHINATL Y W FAOR FNI, I8


About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov


ABSTRACT

Energetic electron (30-15000 keV) and proton (145 keV = 150 MeV) measure-
ments made by Los Alamos National Laboratory sensors at geostationary orbit
(6.6 RE) are summarized. The instrumentation employed and the satellite
positions are described. The spacecraft have been variously located, but in
their present configuration the Los Alamos ratellites designated 1976-059,
1977-007, and 1979-053 are located, respectively, at »70°W, «»70°E, and +135°W
longitude. Several examples of the high temporal and full three-dimensional
spatial measurement capabilities of these instruments are illustrated by
examples fr-in the published literature. Discussion is alsu given for the Lus
Alamos Synoptic Data Set (SDS) which gives a broad overview of the Los Alamus
geostationary orbit measurements. The SDS data are plutted in terms of daily
average spectra, 3-hour local time averages, and in a variety of statistical
formats. The data summarize conditions from mid-1076 through 197R (S/C
1976-75Q) and from early 1977 through 1Q7R (S/0 1Q77-0n7), The 5D5 compila-
tions presented correspond tu measurements at W°W, 70°W, and 130°W geopraphic
longitude and thus are indicative of conditions at 9°, 11°, and .27 geamap-
netic latitude, respectively. The bulk of the SN repart presents data plots
which are organi zed according to Carrington solar rotations and, as such, the
data are readily camparable to solar rotation-dependent. interplanetary condi-
tions. Potentisl applicationsn of the Oynoptic Data Set (avorlable to all

intereated usersa in June 19813 are dineusaed,



Introduction

The geostationary orbit is a region of considerable human activity in
space. At this location, 6.6 RE (42000 km) from the center of the earth, a
spacecraft appears to remain fixed above a given point on the earth's geo-
graph equator since the orbiting satellite completes one revolution as the
earth turns once each day. This geostationary orbit is therefore very useful
for meny satellite applications to weather, communication, and military needs
where it 1s desirable for a spacecraft to maintain a constant position
relative to particular geographic locations or land masses.

Scientifically, 6.6 RE is also a very inLeresting pusition within the
terrestria) magnetosphere. The geostationary orbit 1s at the outer terminus
of the terrestrial trapped radiation region (outer radiation zune) and is alsu
at the inner edge of the magnetotail plaama sheet. From a geostationary
spacecraft platform, therefore, scientific instrumentation can prohe the
highly dynamic outer magnetosphere and can assess bcth the trapped (Van Allen)
radiation environment and the strungly (substorm) modulated plasma sheet
conditions.

The lLos Alamous National Laboratory has provided energetic particle sensars
for an entire sories ol geostationary satellites, FEach of thoese enerpetce
particle instruments, consiating of several subsydtems, i called the Chorged
Particle Analyzer (CPA) experiment.. The CPA provides an envirommental

monitoring functicen for the joint Departaent of Fnergy/Department ot Defenne

aatellite of which the CPA 18 part pnd, alao, the CTA providen a glabal
asaesament of magnetospherice conditions an o vartety of ways (to be discuane,
below) .

From mid-1976 to the present time, CPA tnatrumentn have collected data, an

a nearly continuwoun fashion, on the geostationmy orbit enviroment (althowl
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sane substantial local time coverage gaps =xist early in the data set). It is
the purpose of this paper to describe further the nature of the CPA measure-
ments and then to prusent a summary of all availiable CPA energetic particle
measurements made between 197¢ and the current time. In particular we will
describe a coupilatirn of the geostationary data which is, in effect, an

ove ol the very detailed data set actually acquired and which we refer to
as che Los Alamos Synoptic Data Set.

Spacecraft and Tnstrumentatior

.

The data described here were acquired by the (CPA instruments onboard
spacecraft 1976-059, 1977-007, and 1979-053. The data from 1976-059 extend
from July 1976 to the present, Similarly, the data from 1477-007 extend from
early February 1977 to the present,. Data from the CPA or the third satellite
of this series (1979-053) has been acquired from June 1979 up tu the present
time. Prior to February 1077, 1976-059 was at +» 35°W geogrephic longitude (at
a magnetic latitude of 9°)., From February 1977 onward 1976-0%9 was at » 70°W,
while 1077-N07 was located at »135°W. These latter lungitudinal pusitiuns
correspond, respectively, tu magnetic latitudes of »11° and »4.R°., Subscquent
to June 1979, 5/C 1979-N53 was at »136°W and S/C 1077-007 wus at »70°F (-A°©
magnetic latitude).

The CPA instruments have keen described 1n some detall in prior publisnen
reports [Highie et al., 1978 Raker et al., 1979a,b,cl. Each CPA consists of
acparate electron ana proton dgenqor systems. The electron detectors are
designated LoE (low-energy electron) and HIE (higl-energy electron), Lok
conaiats of a fan of five aecparate detecto, —collmmator units at 0%, 210° 0 and
360° to the apacecraft equatorinl plane. The spacecraft rotate with o '0.x
period about an axis that pointn continually toward the center of the emth,

Thus camplete (over the unit aphere), continu,us piteh angle measurements of
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the electron distribution are made by LoE each 10-s for essentially all
magnetic field orientations. FEach LoE sensor-collimator unit has a geometrie
factor of 3.6 x 10_3 cm2—sr and 18 sensitive to electrons of energy between 30
and 300 keV (in 6 channels), The basic CPA sampling rate is 8 ms, so that%
each energy channei. of each sensor is sampled 40 times per 10-s spacecraft
rotation (i.e. 1200 total samples per rotation).

The HiE subsystem consists of a single detector-collimator unit that is
pointed radially outward in the spacecraft equatorial (0°) plane. The HiE
geametr.c factor is 1.8 «x 10-20m2—sr and its range of sensitivity is hetween
0.2 MeV and +2 MeV., Since a single collimator unit (half-angle of acceptance
w#1®) 135 used in HiF, only a relatively narrow band of the unit sphere is
sampled as the spacecraft rotates. For normal, approximately dipolar magnetic
field orientations nearly all pitch angles would be sampled by HiFE, but for
nondipolar (taillike) magnetic field configurations often encountered near
midnight at 6,06 RE' very l1imited piteh angle sampling can result.

Roth LoE and HiF have relatively thick aluminized mylar windown
immedintely in front of the sennaitive solid atate detector elements. This
window eliminaten contamination by sunlight., by very low energy (§ 10 knV)
electrons, and by protons bhelow » 2002300 keV,  Becaune of this feature, LoV
provides a "elean" measurement. of the b W00 koV electron component | free of
protos or low enerpy pileup contributions.  In the cane of HiF, the
measurement relles oo the moft spectral nature and low relative flux ratdo ot
Hu'; N0 keV oproton Cicend component [Raker ot al,, 19709¢] to effect the
0O.2=30.0 MoV olectron measurement in the prenence of backgrommd lons,

The mont recent aatelifte fn the aerfen at geostationary orblt (1979-043)
heara o further slectron-meviarement intriment @ the spetrometer for extended

eclectron meanurement s (SFEY,  The SFE comblines thick aolid atate (dbE/Z7dx)
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detector elements with a bianuth germanate scintillator (total E) element to
provide valid electron measurements between v2 and »15 MeV, The measurement
is made with a large geametric factor (0.15 cmz-sr) and is providing a new and
tnprecedented look at the very high energy electron component in the ocuter
magnetosphere.

The energetic proton mecasurement at 6.6 RE is made by two sepai ate CPA
particle telescope systems: LoP and HiP. LoP is a single thin (v40 u, or +80
p on 1979-053) surface barrier solid state detector in front of an anticoin-
cidence scintillator element. A sweep magnet is part of the LoP collimation
system and eliminates &0.5 MeV electrons from entering the LoP sensors, LoP
has a geametric factor of 3.9 x 'IO-3 cmz—sr and measures ions (which we iden-
tify as primarily protons) in the range 145 to 560 keV (10 channels). The H1P
is a four-element telescope consisting of three solid state detectors encased
in the fourth sensor element, a plastic anticovincidence scintillator cup. H1P
alsuo has a strong sweeping magnet to eliminate contamination by § 1.0 MeV
electrons. The high-energy proton telescupe measures protons between N,J4 and
150 MeV in 16 quasilogarithmic differential energy channels with a geumetric

? an?—sr (#8 x 10~ am -.sr for Fy > 25 Me™).

factor of 4.4 x 10°
As in the case of the ele~tron sensors, LoP and hiP on 1076-06h9 and
1977-007 (but nut on 1979-05) have passive winduow elements to ms3iniain
light-tight operation. Like the HiF, the pr.ton sensors consist of one
cullimation view directien (0°, in the spacecrafl equatorial plane) so thal
pitch angle coverage 13 canplete for a dipolar magnetic field orientation, but
is incomplete for nondipolar (taillike) magnetic field. Mure thorough
derveriptions and illustrations of the LoP and HiP elements of the CPA (and

results therefruom) are contained in several published papers [Belian et al.,

107TB, 19R1: Baker et al., 1979c].



Data Processing

From 1976 through 1978, CPA data were processed by a set of "Phase I"
analysis camputer codes. The basic directional count rate arrays were read in
by the programs on a rotation-by-rotation basis, particle anisotropies were

calculated [Higbie and Moomey, 1977], spin-averaged count rates were formed,

and 2-hour per frame microfliche plots of all quantities were generated. Thus
a high time resolution (10-8) archival data set of fiche plots was produced.
In addition, as the spin-averaged data set was generated, CPA data were stored
to form a broader average data set (with a basic time resolution of one hour)
for all particle parameters and the concatenated hour-average data tapes form
the basis for the Synoptic Data Set (SDS).

Usilg the hour-average data tapes, a subsequent computer program sorted
data for each day into eight local time bins each of 3-hour width: (-3,
3-6,..., 21-24 LT, The sorted lucal time samples were then avcraged together
to give mean particle count rate values, etc., for each of the eight local
time sectors. This lucal time sorting in the SDS was expected tu take account
of the stroung local time (diurnal) variability that energetic particles
exhibit, for example, dur tu drift-shell splitting effects.

Tt is well-known that interplanetary conditions suhstantially affect the

energetic partiecle populatiun at geustationary crbit [Paulikas and Blake,

1978, 1979; Baker et al., 1979b,c]l. This effect, or control, appears tu b
primarily through the effect of solar wind bulk speed. Tt 15 further knum
that. the solar wind parameters often undergo a recurrent and quasiperiodic
variability due to Jorp ! ved solar wind streans emergent. from the sun
[Feldman et al., 19781. Thus, Paulikas and Rlake [1978] and Raker et al.

1979b]1 fuimd that. lung-term energetic particls flux variations could be



well-organized by plotting data in terms of solar rotation periods and we have
used Carrington solar rotations to organize the Synoptic Deta Set.

The 1-hour average data were used for several types of statistical
analyses that form major portions of the Synoptic Data Set. These statistical
studies involve, for example, assessments of probabilities that the flux of a
particular energetic particle camponent would exceed any given flux value.
These statistical studies (to be described below) are based on similar

anal yses performed, for example, by Paulikas et al. [1969].

From 1979 to the present the CPA data have been processed under a set of
"Phase II" programs. In addition to the 10-s fiche plots, ete, which are
essentially identical to the Phase I output, Phase II analysis produced a
one-minute average data tape output of all computed parameters and it produced
8 greyscale energy-time spectrogram output. An example of the E-t spectru-
gram, which 1s extremely useful for survey purposes, will be presented beluw,

Examples of the High-Resolution Data Set

In order to illustrate the possible uses of the Los Alamus synchronuus
orbit data set, we will present figures that have been used (or are being
used) in the context of various scientific studies.

Figure 1 shuws an example uf the greyscale energy-time spectrugram furmat
of the Phase TI output. The example shuwn in Figure 1 from S/C 1977-007 was
generated fur a substurm-event study on 8 September 1977: the CPA data have
been regularly prucessed in this form beginning with the January 19279 data.

Fach F-t spectrugram summarizes 12 hours of CPA data: electrun informatiun
in the tup four panels and proton (ion) information in the luwer fuur panels.
In Filgwe 1, data run from 0000 UT to 1700 UT (c.f. scale at. the tottum of the
figure) un B September. The tup three panels in each grouping (electrun ur

pruvton) show directional flux information. The tup panel 1y =41) corresponds



to field-aligned particle fluxes (v = cosa; a w 0°). The middle panel (u = 0)
corresponds to local a « 90° particles. Likewise, the third panel (u = -1)
corresponds to a @ 180° particles. Energy is shown in the ascending vertical
scale in each panel (30 keV to ¢ MeV for electrons aund v 145 keV to 2 MeV for
protons). The log of the differential particle intensity is shown by the
grey3cale reference bar at the left of the figure. The fcourth panel from the
top, and the bottom panel, summarize >30 keV electron and >145 keV proton
pitch angle distributions, respectively.

As Figure 1 shows, the E-t spectrograms allow a very rapid visual scan of
the temporal and spectral variations of the entire energetic particle
population for a given day. ZLDrifting "eclouds" of energetic electrons and
protons can be discerned throughout the period covered in the figure. Alsou,
note that spacecraft local time (hours LT) 1s shown along the tup of the
figure. At v0720 UT, i.e., when the spacecraft was at ~2230 LT, a sharp,
intense particle injection was seen, Note also in the >30 keV electrun pitch
angle panel that this substorm particle injection was preceded by a very clear
"cigar phase" in which a » 90° particles were strongly depleted [Baker et a'.,
19781. Thus, both intensity and pitch angle variations can be readily
discerned in the E-t spectrougrams uf the CPA data,

Since fully three-!imensional electroun distributiun functioun measurements
are a prime feature of the CPA, we have develuped numervus display formats to
show the 3-D distributions. An example is shuwn in Figure 2 which is agAain
taken from a substurm-event study based on data acaquired oun ?8-79 Decembor
1976. These pseudo-three-dimensional! plouts 3huow the hal f-space with electroun
kinetic energy (in keV) parallel tu the magnetic fTield (Fll) and kinetic
energy perpendicular (FL) to the field forming the y- and x-dtirections,

respectively. The number of meazured cuunts (per £ ms sample) furms the
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third, or z-direction, axis. The substorm under study in Figure 2 [Baker et
al., 1981e] occurred at 0100 UT on 29 December 1976. As the sequence in
Figure 2 illustrates, the a 90° electrons are stronglv depleted relative to
the 0° and 180° pitch angle particles before the substorm expansion onset,
After the substorm (bottom panel), the fluxes are greatly elevated and return
to the normal "trapped" distritution witn perpendicularr iluxes exceeding the
parallel flu.es ({L > JII).

The CPA data allow high temporal, as well as spatial, examination of the
electron distribution function. Figure 3 shows an example of such data taken
from a study of strong electron pitch angle diffusion at synchronuus orbit
[Baker et al., 19817al. In the upper panel we show the {nearly constant) a .
90° electron flux as a shadad band at w6 «x 107 electrons (anz—s-sr)-1. In
contrast, on every spacecraft rotation the CPA sensors sample directly in the
atmospheric loss cones (centered ona = 0° and a = 180°). Very large ana very
rapid fiuctuations of the loss-cone fluxes (>30 keV) can be readily discerned.
This suggests that with the CPA we can begin tu prube the temporal variation
of equatorial energetic electrun loss cone fluxes caused by resovnant
(whistler-mode) wave-particle interactiouns.

As a final example of high-resolution CPA measuraments at synchrunuus
orbit, we nresent high-energy prutun (HiP) data in Figure 4. These data,

taken fram Belian et al. [19R1], illustrate the prunvunced tempural variatiuns

often undergune by the very energetic (>300 keV) protun compunent., As seen by
the inset in Figure U, a clear substorm onset occurred at. 2250 UT on 14 April

1977. At this time S/C 1976-059 was at <1800 LT and the CPA registered a two



-11=

order-of-magnitude increase in the v500 keV differential proton flux. (Note

the time structure discernible with tne rapid CPA measurements.)

As shown by Belian et al. [197R, 1981] and Baker et al. [1979c], the first
of the recurrent proton flux pulses such as seen in Figure Y4 is due to a
substorm injection of rewly accelerated protons in the premidnight sector of
the outer magnetosphere. This injection is quite limited both temporally and
spatially such thst a "pulse" of protons is seen. 3Subsequently (st least five
times in the case of Figure 4), the pulse of protons drifts azimuthally
carpletely around the earth. Eacn energy channel shows a drift-repetition
time characteristic of that proton energy. These proton "drift echoes" have
proven to be ve:'y useful tracers and probes of magnetusphere structure and

substorm timing [Belian et al., 1978, 1981].

Long-Term Average Behavior of Particle Fluxes at 6.6 R

Just as the very high time-resolution CPA data have proven valuable in
studies of the terrestrial magnetusphere, su tuo have longer tarm averages
proven useful. In this section we will touch on a few of these tuples.

Figure 5 1llustrates a one-munth run of data frum twu selected CPA
electron energy channels (upper panel). The 2n0N-300 keV and the 1.4-2.0 Mel
daily-average fluxes fur Octuber !'076, as shuwn 1n Figure 5, exhibit a smal:
relatave increase early in the month and shuw a very large increase later in
the month (between »15 and 22 Octuber). These data frum a astudy by Raker et
al. [1979b1 were found to he typical of the periovd 1976-77, As shown by the
luower panel uf Figure 5, the high-energy electrun increases at synchrunuus
orbit are ohvivusly related tu increases of the sular wind bulk flow speed,

Figure 6 shuws an even hruadcr view of the time series formed by the
daily-averuge flux values fur the two seleci:d CPA e'ectrun channel shuwn 1n

Figwe 5. As the refeirence bhar above each time prufile 11lustrates, there are



-12-

very clear periodicities seen in the electron fluxes with the highest f1luxes
recurring every 27 days. (In mid-1978 this periodicity tends to break down.)
As seen {n Figure 5, it is quite obvious to associate the ?7-day periodie f1lux
variation at 6.6 RE with the appearance at earth of high-speed solar wind
streams which often recur uich the 27-day periodicity of the solar rotation

{c.f. Feldman et al., 19781].

Note both in Figure 5 and Figure 6 that the degree of flux modulation is
much larger for the v»1.5 MeV elertruns than it is for the +0.”2 MeV electrons.
Al130 note in figure 5 that the appearanne of the peak »1.5 MeV flux at 6.6 RF.
is delaved by several Adays from the peak of V“ or the prak of the 0,7 MeV
flux. These features of the 1onp-term time hehavior of the high-eneirgy
electron flux prampted Baker et ai. [1979h) to sugpest a Jovian source for the
ilighest energv electron component. in the outer terrestria! magnetosphere.

Given the intriguing questions aurrounding the sourees of very '1gh-energy
elactrons 4 A G HF and Lhe eaunes of the variability, L wan of great
interest to measure maven higher 1n enervitv,  Questions of concern included: How
high in energy does the "mognetospherie” olectron compopnent po?  Ins the ' MoV
canponent. more strongly madulated than the < MoV electron populat ont e
SEF asngor, giving good measurement s in the =15 Moy e, has now permitted
arme fnitial arawers to auch queationn,

Figure 7 summarizes electron di0forant tal energy spectea aequi el by he
HiF and OFFE aen: rn snhoard 520 160702000 hetween 10 Jdune and 0 JJygne 180,
The apectra are in o "stacked-rpoctrom® forman oand are avergpees of the laxes
meagnured near local noon on each day. We Clnd that even on dweee 19 aned 1 ne
11, the » MeV oloctprarn, gy greatly excoedn the NACA AR A medel envirenment
from Jome 10 to 0 the very high energy elecrrons O to M0 MoV anereaae In

intenalty by at least 0 oeders of mogenitude,  This hine 1980 portod i4 the
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largest "SEE" event we have found to date, but SEE measurements also reveal a

rather frequent occurrence of very hLigh-energy electron flux jncreases. Thus,
the SFE sensor is providing a new peruapective on the outer radiation zone and

may allow us to unravel the mystery of where the highest energy electrons came
from,

The Synoptic Data Plots

Prompted by long-term resulis surn as those seen in Figures 5-7, we
campiled the Los Alamos Synoptin Data Set [Baker et al,, 19R1b]. The SDS
plots are divided into two parts: one for S/C 1775-N8%9 and one for S/¢
1977-0n7, As discussed ahave, the periods of data coverage from the two
spacecraft largely overlap and instrumentation is essentially iden*tiral,

Tner =fore, differences bhetween the measurement s of the CPA's ahoard the *wr,
datellites made at the same time must he prirorily due either to magnetan
latitude nffects which can be quite lorpe (o, Raker ot al [ 297 0 ar plse i0o
local Ltime offects,

For each nolar robtation, thres paven of duta are piven, AL d1 0o w4t el hy
Figure B (for Carrincton Retation #1900 the first type 7 ot s ok solar
rotati n serdies  {l1lustratens paeufo-threeo-dimensioral stacve ! spectee plootony,
Wee have averaged all local time dato topether o0 electrons ot jons
sepirately and have caleultiated the datlv-average part e le iferent ial enevpey
apectrum.,  Then, for each day of the aolas roatation we plot the Tagapiths
(hane 17) ¢t the elect, one or pretonn -(m'..—:"—.'-l‘--k"\" : vernsgn the logaepthm of
the partoele kiaetie energy Cin koVdY o The thfrd (or perapective) timersian of
mach p'aaoar solar rotatfon day manber Cfrom Ut 0 Y emniing te the prght

The upper pari o~ eash daiiy spectrum page PTusteatens the varintion in
electron Jdisteritadion functions betweer Y keVoand o0 e ey 'n order to aid

in the 2-D repreancntation of the spectreal vartatton, sneveral danhed lines are
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added to each plot. These include four dashed lines running entirely acruss
the solar rotation period connecting the spectra at fuur specific energy
channel points. These dashed lines are intended to help the user visualize
tiite "spectral surface"™ that the CPA determines fur each sular routatiun periua,

The luwer part of the daily spectrum page illustrates the varjation in
proton (1un) distributioun functiuns abuve 145 keV. As may be noted fur C. R.
# 1955 data, proton fluxes typically reach a background level of f10~?
(c:m?—s-sr-keV)"1 at Fp + 1000 keV. Thus, althuugh the CPA makes prutun
measurements up tu 150 MeV we typically shuw the protun spectrum cunly up tu
w2 MeV. During suvlar flares, or other periuds of exceptiunally large high-
energy proton flux, we extend the plutted protun energy range apprupriatelyv.

Althuugh nut shuwn here, in the SDS we alsu present tw,—dimensiuvnal lux
profile plots similar to Figure 5. The Synuptic plots of this type, however,
shuw the flux prufiles bruker duw. arcuralng tu Carrington rotation number an:
a.8u shuw separate plots for A electron channels and 19 proton channels
i.eraged wver -heur loucal time groupings a8 aes~rryhea previ..urly,

In essence, the stacked-apectrum pluts give an overview of the spectral

-

and tempural! voriability of the energetic particle pupulations “or any giver
acglar rotation peri1vd. These samewhat qualitative resultn are complamentoes by
the mure aetallea local-time-sartea data providead an the tw-aimmension
flux-time plots, Peyont this level of detarl, e.g., for evaluation of very
detallea particrle variation features, piteh angle effects, and other
nigh-frequancy phenuamens, one must ute the Synoptie Data Set as oo

guide And return to the fundamental archival high-resoletion data bane o
detatled analysin,

The laat part of tne TS dealsn with very broaa atatiatical anal ynes of tre

CPA datn bnse. Here th: one-h.ur data tapen were used an input , and
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statistical evaluations were made over periods long campared to a solar
rotation. The flux probability plots, such as that shown in Figure 9,
summarize the chances that, at any given energy, the integral particle flu:
(un-2-3-1—sr-1) will exceed a narticular value. These pluts are expected tu
be of interest for instrument design, spacecraft engineering, and
envirunmental monitoring. They may be of especial interest tu operators
looking at energetic particle data in real time by

providing a baseline fuor the interpretatron ur prediction of rapid variatiuns

in particle fluxes.

Applicatiuns and Screntific Uses uof the Lus Alamus Data Set

The Synoptic Data Set 13 a bruvad compilation uf infurmation councerning the
radiation envirunment at geostatiovnary orbit, As discussed in the Intruauwe-
tion, the geostationary orbit is useful bouth tu the applications community ana
tuo the scientific community.,

By 'applications community' we mean those perscns and organt zations who
use the wtmosphere and/or vuter 8space for comercilal, enginecring, ur
milatary purposes., This cummunity often peeas to know the geamagnet 1o ans
magnetospheric enviromental conditions in order to better carry out its
tanka, e.g., spacecraft desipn, commmication, or satellite operation,

Within the damatn of the applications comunity, we bhelieve that the
statiatieal satudien such pas preserted here would be particularly useful,  our
statisticenl resul's clearly tndicate what flux levels of energetice particlen
may be expected to be encomntered ot geontationary orbit . The prababilaty
levels pasigned to varitous flux leveln of the dafferent particle camponent =
should atiow better paaeasment of demagn crcterta o future geastationary

satellite minnion, an an exanple.
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Vle expect that the SDS can also be useful in evaluating events ..f interest
to the applications community well-after these events have occurred. For
example, spacecraft operational arnomalies or atmuspheric disturbances (affect-
ing radio propagation) can at times be interpreted ir terms of energetic
particle enhancements in the vuter magnetusphere., The data presented here
(and those data which continue to be collected by CPAs on orbit) are readily
2vailable for use by the applicatiuvns community fur their needs. Data are
also available from these satellites in real time for qualified users in the
applicatiors community for envirunmental munitoring purpuses.

Witnuin the scientific community, a major geral is to canr to a better
understanding of magnetospheric structure and dynamics. Relevant questiuns
include where energetic plasma particles originate, huow the purticles are
Subseqgently transported, and now they are eventurnlly lust (e.g., precip.itaten
intu the terrestrial atmosphere). Long-term overviews uf the time variations
ot energetic particle fluxes such as gaven by the S can lead to a belter
predictive capability in the future [~.f. Paulikan and Bloke, 1078, 10705
Highie et al., 1979; Baker et al., '079b,c; West et al., 19791,

A major point of preaenting this paper at this Sympostum 15 that the
International Magnetospherie Study (TMD3)Y was organized Lo gatn an improved
underatanding of the terrestrinl magnetonphere.,  The obaervationnl phase of
the ™! extended from 1977 through 1979 Therefore, the Lon Atamons
Synchronous Orbit Data Set. an preaented here overlaps campletely with the TMD
vhaervatfonal period and provides p very relovint datna base for M3
camparat ive atudien, We atrongly encournge the sefentific comunity to une
the Lon Alaman data sec an g banasn for evaluntaing general energetyce particele
condfttonn in the magnetosphere and we look forward to couperative atudfes of

mgnetoapherice proceansesn with other interested researchers,
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A greyscale energy-time spectrogram summarizing CPA data fr-m S/C
1977-0C7 on 8 September 1977.

Three-dimensional representations of the CPA electron count rate
versus perpendicular (E ) and parallcl (Ell) kinetic energy (keV) for
2359, 0031, and N156 UT on 28-29 December 1976

High temporal resolution measurements of the >3N keV electron fluxes
at synchronous orbit on 18 3eptember 1976. The trapped (a & 90°) and
loss-cone (a A 0°, 1RC°) fluxes are shown. The bottom panel shows
simul taneous Narssarssuag riometer data {(i.e., data indicative of
electron precipitation at the foot. of the field line passing near S/{
1976-059 at 6.6 RE)'

High-energy proton drift-echo data messured by the CPA aonbrard 5/C
1976-059 luate on 14 April 14077,

Daily average elentron fluxes (upper pancl) measured by the CPA
during October 1976 campared Lo the concurrently measured solar wind
bulk speed (lower panel). A clear correlation between synchronous
orbit particle fluxes anc VHH is seen,

A long-term plot of CFA daily=-average rlectron fluxes for portions
of 1977 and 1978. A clear 27-day per;ndicity in the fluxes 1 seen,
Comblned CPA (HiE) and SEF electron data for 10-20 Jyne 1090, The
stacked-spectrum format shows the large rise in t he 000 keV
electron fluxes after 12 June and deaonstrates the very hard energy
spectrum observed out. Lo M0ONND keV,

An eximmple of tho Synoptic Dala Set stacked-spectrum plots (an

deacribed in the teat) for Carrinpgton anolar rotat{on 1085,



Fig. 9.

-2 2~

Flux probability plots for July through December 1976. The data are
for S/C 1976-059 and the upper panel shows electron data with
integral thresholds (from right to left) of Ee >30, >65, >140, >200,
>420, and >930 keV. The luower panel summarizes flux probabilities
for proton integral thresholds (right to left) of Ep >145, >175,

>215, >290, >400, >500, >B00, and >1000 keV.
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