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Composition and Energetic of Solar Flare Particle
Events Measured by Satellites, 1989-91

G. R. GISLER, R. D. BELIAN. T. E. CAYTON, G. D. REEVES
Space Plasma Physics. k)s Alamos ;~ationul Laborutoty.

AHRACq
The Synchronous orbit Panicle Analyzer (SOPA), on board Lhesmclli[e 1989-046

and others, has delected ions (rem carbon d’sroughnlckcl m cncrgics from 21050 McV in
the grm solar energetic parriclc evcms of IJICcurrent solar cycle. Energetic prmons from
lhe same events have been dereacd by the Charged ParLIclc Analyzer (CPA) on bard drc
=lellile 1984-129 and otiers.

We present here a collection of data from tiese various instrumcnu that includes
cven~ of 1989, 1990, and 1991. We dcmonsr.rme dIc mswiotion 01 l-heevenrs dc~cmd by
dre satellites witi solar flares, and examme lcnl solar wmd l’calurcs Lha[ in some insumccs
idler tic llux. We determine Lhe ioruc cornposuion 01 tie cvcrrr.s,and compare d_rc.se
compositions among r-hevarious cvcnu and with d_IoscIm.rnd in events of previous solar
cycles. We obtain ume-hislories of tic cnergcuc paruclc Iluxcs, resolved bodl by ion
species and by energy rang.. These dclaikl his[oncs arc of use, m conjunction wmb o(hcr
@, in dctcrrnining tie paramer.crs O( tic accclcrauon region.

The SOPA (Synchronous Orbit Particle Analyzer) detector, which is curren[ly
operating on satellites 1989-046 nnd 1990-095, wtd which will be flying on o[her
geosynchronous orbit satellites, promises to be a fine tool for the detection of solar-tlare
:lccelerated ions. In this paper we show selected time profiles of some of the solar-
energetic-pa,nicle events of 1989 through 1991. This instrument has been described by
Belitin et d. (1991), in which the response of the instrument to the event of October
1989 was also reported.

The instrument is a two-element solid-state detector, and provides mass discrimi-
nation for ions via the dE/dr vs E pulse-height-analysis technique, Figure 1 illustrates a
laboratory calibrtition tun for a similar detector, where dam points for beams of l%, Si,
Al, O, N, C are compu.red to curves f:om [he TRIM Monte Carlo simulation code
(Ziegler cr u1. 1985).

0 10 20 30 &40 50 60
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Figure 2, Time history ofd’sc 12-hour accumulations oi_pulsc-hcigh[ -irnalysisdala[rom
the SOPA instrument on spacecra.t’l 1989-046 during tic October 1989 cvcrws. Ion SWCICS
identifications were mode using syndw.ic puise-hcigh[ analysis curves from [hc TRIM
Momc Carlo code, using a calibration similar ‘o d’m shown m Figure 1.

Proton data for the some period from the CPA (Charged Particle Analyzer) on
spacecraft 1984-129, (Reeves e[ al. 1991) is shown in Figure .3.The same four pulses
are seen, marked A, C, D, and E, und the beginnings of each of [hese pulses are coinci-
dent wir-h the times of X-ray tlares (Speich. 1990). In addition there is another sharp
enhancement in the proton flux, marked B, that is probably of local origin. The history
of the heavy ion flux in Figure 2 clearly follows along with [he proton ~lux history in
Figure 3, indicating [hat all species am accelerated by the same events, presumably,
associated with the X-ray flares. These duta are discussed more completely in 13el:lln er
UI!(1991).
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ion counts in 2 hr intervals
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Figure 4, Two-hour coums of heavy ions clctecLcdby the SOPA insmrmcnt on
spwxrat’( 1989-046 during tic small solar cncrgc[ic pa.r-ticlcevent of’ April 1990.
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I;igurc 5, ‘1’wo-hour counu (JI h~vv I{ms dc[wlcd by the SOPA lnsh-r.rmcrrt on
spwccrd[ 19X9-04(I during k sol~r cncrgcuc pwuulc CVCIN of” J;mu~.lfctwuwy I ‘)91.
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