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ABSTRACT 

An unrrsual t rans ien t  pulse o f  ;b 50 keV photons was detected on 1979 

March 5 by the gamma-ray burst; sensor netwark using n ine  space probes and 

sa te l  1 i tes.  I t s  c h a r a c t e r i s t i c s  are un1"i ke those o f  t he  known v a r i e t y  o f  

gamma-ray bursts and there fore  suggest t h a t  i t  was formed e i t h e r  by a 

completely d i f f e r e n t  o r i g i n  species o r  i n  a very d - i f f e r e n t  manner. I t  i s  

i d e o t i f i e d  w i t h  the LMC supernova remnant N49 i n  the  accompanying L e t t e r  

(Evans e t  a1 . , 1939a). 

I I. INTRODUCTION 

A gamma ray  t r a n s i e n t  has been detected w i t h  the recen t l y  formed i n t e r -  

p lanetary gamma-ray b u r s t  sensor network. I t s  unusual features,  which are 

"f 
b s u f f i c i e n t l y  anomalous t o  suggest t h a t  i t  i s  n o t  a gamma burs t  o f  the type 
I v 

t , observed f o r  several years ( K l  ebesade i e t  al., , 1973), are as f o l  lows. F i  r s  t, 

. "- i t s  maximum i n t e n s i t y  i s  more than an order  c f  magnitude greater  than the mos 
w' 
ka . 

I intense gamma-ray bursts prev ious ly  seen. Second, i t s  r i s e  t ime i s  f a s t e r  

than can be resolved, ~ 0 . 2 5  mi l l isecond,  which i s  about two orders o f  magni - 
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tude shor te r  than f o r  p rev ious l y  rneasured burs ts  o r  f o r  previous nleasure- 

ment 1 i n ~ i  ts ,  a1 though n o t  necessar i l y  sho r te r  than f o r  a1 1 e a r l i e r  burs ts .  

Thi rd,  the h i g h - i n t e n s i t y  p o r t i o n  i s  except iona l ly  b r i e f ;  w i t h  a w 120- 
I 

nl'"r1lisecond width, i t  i s  sho r te r  than over 95 percent  o f  a l l  e a r l i e r  events 

detected, a1 though s i m i l a r  i n  e x t e n t  t o  two ~r three low- in tens i  ty events. % 

Fourth, i t s  i n i t i a l  pu lse shape i s  regular ,  w i t h  a snmoth shape having l i t t l e  

modul at ion,  wnl i ke t y p i c a l  gannna r a y  burs ts  whjch are  genera l l y  h i g h l y  

s t ructured.  Th is  f a s t  decay from h igh  i n t e n s i t y  i s  fo l lowed by a long, 

r e g u l a r l y  p u l s i n g  decay a t  a rliuch lower i n t e n s i t y .  It i s  n o t  known whether 

ganuna ray  burs ts  i n  general a l so  have t h i s  p roper ty  since, r e l a t i v e  t o  t h e i r  

i n t e n s i t y ,  such a low l e v e l  p o s t - b ~ r s t  decay fea ture  i s  below d e t e c t a b i l i  ty. 

F i f t h ,  i t s  ex is tence i s  a singu'lar fea.bure; i t  was n o t  found s o l e l y  because o f  t h ~  

recent  forn iat ion of the i n te rp lane ta ry  network, b u t  i n  f a c t  i s  t he  o n l y  event 

o f  i t s  k ind  i n  over t en  years o f  e s s e n t i a l l y  coatinuaus operat ion o f  the 

Vela system, which could have detected o ther  s i m i l a r  events had they occurred. 

Six th,  i t s  spectrum i a  lrluch so f te r  than t h a t  o f  t y p i c a l  gamrna ray  burs ts  : a 

desc r ip t i ve  energy appears t o  be i n  the  50-keV region,  as opposed t o  the t y p i c a l  

exponential a t  150 keV (C1Sne and Desai, 1975). Seventh, i t s  source d i r e c t i o n  

(Evans e t  a l . ,  1979a) i s  e n t i r e l y  cons is ten t  w i t h  a known c e l e s t i a l  object ,  

completely u n l i k e  gamma ray  bursts ,  which have n o t  y e t  been found t o  have source 

d i r e c t i o n s  cons is ten t  w i t h  candidate o r  i d e n t i f j a b l e  ob jec ts  (e. g., C l i ne  e t  a1 ,, , 
1979b). Even i f  t h i s  event i s  i n  f a c t  a v a r i a t i o n  on the ganlnla ray  b u r s t  

I 

phenomenon, i t  remains a spec tacu lar ly  unusual event, and cihe puzzle as t o  the  

o r i g i n  mechanism o f  the t y p i c a l  k i nd  o f  b u r s t  event remairts unsolved. * 

L 
;r' I I .  IIYSTRUMENTATION 

f *  

The 1979 March 5 event  was observed w i th ,  a l l  the  instruments r e c g n t l y  launched 

t o  form t h e  i n t e r p l  anetary gamma-ray bu rs t  network and w i t h  th ree  o f  the  fou r  Vel a 

$3 - sate11 i t e s ,  now incorpora ted  i n  t h a t  network, t h a t  o r i g i n d l  l y  provided the 



discovery of the gamma-ray b u r s t  phenomenon (Klebesadel et: a l . ,  1973). The 

inCerp3anetat3y tretwork cons is ts  o f  a Goddard Space F l i g h t  center  experiillen t 

on He1 ios-2, 1 aunched i n  1976, a Los A1 a111os S c i e n t i f i c  Laboratory experill lent 

011 Pioneer-Venus Orb i te r ,  1 aunch i n  1978, two GSFC experl'nients and one LASL 

experirrrau8t on the I t ~ t e r n a t i o n a l  Sun-Earth Expl orer-3, 1 aunctl i n  1978, th ree  

experiments by tlie c o l l a b o r a t i v e  team o f  the  Sov ie t  Acadeiw of Sciences and 

the  Space Research I n s t i t u t e  o f  Moscoer, and t h e  Centre d '  Etude Spat ia le  des 

Rayonnenlents of  Toul ouse, on Venera-11 and Venera-12, 1 aunched i n  1978, and 

on t he  Earth-Orbi t e r  Prognoz-7, launched i n  1978, and the  fou r  Vela s a t e l l i t e s ,  

launched i n  1969. t ie l ios-2 i s  i n  s o l a r  o r b i t  s ince launch, Pioneer Venus 

O r b i t e r  i s  i n  o r b i t  around Venus s ince i n j e c t i o n  i n  Dece~llber 1978, ISEE-3 

i s  i n  an a c t i v e l y  maintained, a r t i f i  c ia1  o r b i t  around the  g r a v i t a t i o n a l  nu1 1 

o r  Langrangr'att p o i n t  between the Earth and t h e  Sun s ince October 1978, and 

Venera-1 7 and Venera-12 are i n  so1 a r  o r b i  t s  a f t e r  Venus g r a v i t a t i o n a l  d e f l  ec- 

t i o n s  i n  December 1978. I n  each case t h e  gamma-ray b w s t  de tec tor  on board these 

space veh ic les  was designed w i t h  the  purpose o f  high-accuracy gatiilna-ray b u r s t  

source d i r e c t i o n  determinat ion by mean; of i n t e r p l a n e t a r y  wavefront t iming,  

i .en,  long-base1 i n e  source t r i a n g u l a t i o n .  As i s  c l e a r  from the  accompanying 

L e t t e r ,  t h i s  technique i s  achiev ing i t s  purpose o f  p r o v i d i n g  the  most accurate 

source p o s i t i o n s  i n  gamma-ray astrono~~ly,  resu l  ti ng i n  , 1 -arc-mi t ~ u t e  source f i e l d  

de f  i n i  ti on. 

The GSFC sensor on Hel ios-2 has been p rev ious l y  described (C l ine  e t  a l e ,  

1979a, 1979b), as has the LASL sensor on Pioneer Venus (Evans e t  a1 . , 1979b). 

The GsFC and LASL detectors on ISEE-3 are genera l l y  s i m i l a r  t o  t h e i r  predecessor 
* 

i nstrulnenls , a1 tliough they use hos t  experirnentati on f o r  the sensors, prov ided 

by the Max PI anck I n s t i  t u t e  cosmic ray  exper i  iilcnt (t-loves-tadt e t  a1 . , 1978) and 

t h e  Uni vers i  ty o f  Cal i f o r n i  a s o l a r  f l a r e  experimeiit (Anderson e t  a! . , ? 978), 
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r espec t i ve l y .  I n  a d d i t i o n ,  the GSFC experi~nent: on ISEE-3 uses a second, Gt? 

galnllla-ray d e t e c t o r  wi  t h  a  separate nmllory (Cl  i ne e t  a1 . , 1978). The French- 

Sov ie t  z x p e r i n ~ n t s  on Venera-11 and -12 and on Prognoz-~7 usc gamna-ray b u r s t  

i t ~ s t r u m c n t a t i o t i  p rov ided  by t h e  CESR i n  Toulousc (Ctianibon e t  a1. , 1979). I t  

i s  adequate t o  descr ibe  a1 1 the  i n t e r p l a n e t a r y  network de tec to r s  here  as 

s c i n t i  11 a t i o n  o r  s o l  i d s t a t e  photon counters t h a t  a re  approxi  l l la tc ly  omni - 
d i  r o c t i o n i l l  i n  response (uxcapt f o r  spacecra f t  stladowing), w i  t t l  cnergy st31isi - 
t i v i  ty tha: rrtaxiniizes i n  t he  4 0 0  keV reg ion ,  b u t  w i t h  some energy respatisc 

f ronl  30 keV -to ,1208 keV. They each elllploy accurate t in l ing,  i n  tlrrj 1 

mi 11 isecond t o  4 ~ilill isecond range, and each usc an on-board tilelnory w i t h  

capac i t y  t o  conipl e tc l l y  desc r i  be t h e  e n t i  r e  temporal p r o f i  1  e  o f  a gamma-ray 

b u r s t  t r a n s i e n t  be fo re  and a f t e r  t r i g g e r  t ime  w i  t h  0.2-1 6ms d i f f e r e n t i a l  

t i i l t i ng  accuracy, The de tec to r s  o f  the Vela system have been described e a r l i e r  

(Klebesadel e t  a ? .  , 1973) and a re  colliparable i n  character ,  except  t h a t  t h e i r  

temporal response geoli ietr i  ca l  l y  broadens f o l  1  owing tri gger, and t h e r e  i s  no 

p r e - t r i  gger memory. The s i  zes and consequent s e n s i t i v i t i e s  o f  a1 1 t l i e  de tec to r s  

i n  tkie i t i te rp lane  t a r y  network are rough ly  s im i  1 a r ,  a1 though t h e  t h r e e  Sov ie t -  

French ~ c n i t s  a re  somewhat l a r g o r  and have s e n s i t i v i t i e s  ex tend ing  t o  sonlewliat 

lower  photon energ ies.  As a r e s u l t ,  a  general u n i f o r m i t y  o f  response th roughout  

the network tilakes poss ib l e  the  s tudy  o f  t he  p r o p e r t i e s  o f  any b u r s t  wave f ron t  

a t  each o f  the  network v e r t i c e s  w i t h  approxiniately s i ~ i l i  1  a r  accuracy. 

111. RESULTS 

The unique p r o p e r t i e s  o f  t h e  1979 March 5 ganima-ray t r a n s i e n t  a re  i l l u s -  

t r a t e d  i n  F igures 1, 2 and 3. The f i r s t  and dominant f e a t u r e  i s  t h e  i n i t i a l  

sp ike,  which i s  a t  l e a s t  10 t imes t he  instantaneous coun t i ng  r a t e  o f  any 

p r e v i o u s l y  observed t r a n s i e n t  i n  i t s  energy reg ion  o f  ove r  100 keV. The r i s e  

t i ~ i i e  i s  s h o r t  compared w i t h  t he  temporal r e s o l u t i o n  c a p a b i l i t i e s  o f  t he  

ins t ruments :  a two o rde r  o f  nlagnitude increase i n  l e s s  than one n l i l l i s e c o n d  
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imp1 i e s  a t ime constant  o f  l e s s  than 0.2 msec. Tlre decay i s   non no tonic, 

represented roughly by two exponenti a1 s , w i  t h  the  sho r te r  ti lne-cons tan t 

f e a t u r e  f o l l  owing the 1 onger. The unusual features,  however, are the brev i  t y  

and t h e  r e g u l a r i t y  o f  t h e  tilain pulse shape, c h a r a c t e r i s t i c s  very d i ss i t n i l a r  

t o  t y p i c a l  gamlila ray  burs ts  w i t h  t h e i r  i r r e g u l a r  p a t t e r n  and usual durat ions 

o f  seconds t o  tens o f  seconds. The o the r  very s t r i k i n g  features are e x h i b i t e d  

i n  the presence o f  a r e l a t i v e l y  low- in tens i ty ,  l ong  dura t ion  decay phase, which 

conta ins  both a snlaoth, monotonic average-intensi ty decay w i t h  a t ime constant 

o f  about 50 seconds superimposed w i t h  a regu la r  pu l s ing  character  o f  8 seconds 

p e r i o d  \ v i  t h  corgptlut?d features, Since the i n t e n s i t y  o f  t h i s  decay pulse 

i s  roughly one percent  t h a t  of t he  main pulse, which i s  i t s e l f  about 100 times 

as in tense as the  average gamnm r a y  burst ,  i t  i s  n o t  e x p e r i n ~ n t a l l y  v e r i f i a b l e  I 

4 

whether gamma r a y  burs ts  i n  general a lso have t h i s  pos t -burs t  decay feature. The i 
P 
i 

observable po r t i ons  of known bursts ,  a t  l e a s t ,  do n o t  conta in  e i t h e r  such regu la r  I 

1 
pu lsa t io t i s  o r  such a smooth, average i n t e n s i t y  decay pat te rn .  

The features o f  t h i s  t rans ien t ,  i n c l u d i n g  t h e  telnporal characters, shapes 

and r e l a t i v e  i n t e n s i t i e s ,  are e n t i r e l y  comparable i n  t he  r e s u l t s  from the  

va r ious l y  equipped eleven sensors used ( th ree  on ISEE-C, and one each on Pioneer 
3 

Venus Orb i te r ,  Hel ios-2, Prognoz-7, and on two Veneras and three Velas). Also, I 

the spacecraft  r e l a t i v e  separat ions extend t o  over 600 l ight-seconds. We are 

the re fo re  conf ident  t h a t  there i s  no measurement d i s t o r t i o n  due t o  an environ- 

mental e f f e c t  on any s i n g l e  observat ion, such as the Ear th 's  in f luence.  Three 

bas i ca l  l y  d i f f e r e n t  e l e c t r o n i c  count ing r a t e  encoding schet~ies were used (counts 

per f i xed  u n i t  o f  t i ~ : ~ e ,  on 4 sensors, t inle t o  accumulate a %Fixed number of 

counts, on 4 sensors, and counts per  va r i ab le  u n i t  o f  t ime, on 3 sensors). 

Accordingly, t he  resul  t s  shown are salnpl es chosen as appropr iate t o  i 11 us- 

t r a t e  each feature o f  t he  t rans ien t .  I n  several cases, f o r  exawple, the count i 

r a t e  h i s t o r y  e x t l i b i t s  an i n i  t i a l  r i s e  for  about 20 ~ n i l l i s e c o n d s  f o l l o w i n g  the 
i 
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4 111sec onset. It i s  a  r e l a t i v e l y  s n ~ a l l  e f f e c t  bu t  i n d i c a t i o n s  are t h a t  

i t s  ex is tence i s  de tec tor  independent. A1 so, the  ~ 1 2 0 a s e c  f l a t t e r  p o r t i o n  

and t he  abrupt  t r a n s i t i o n  t o  a ry 35 msec t i t l le-constent decay i s  observed i n  

a1 1  nine sensors w i t h  compatible resu l  t s ,  The long-term co r~ t i nua t i o t l  of the 

regu lar ,  8-second p e r i o d i c  decay i s  observed bes t  w.2 t h  o n l y  one o f  the sensors, 

( t h e  GSFC/fIPI/UM c r y s t a l  on ISEE-3). a1 though several of  the  i n i  t i a l  cyc les  

a r c  seen w i t h  a l l  u n i t s  and e:.:rc independently observed wS2th o ther  Venera 

sensors (Mazets e t  a l . ,  1979). The ISEE-3 measurement cannot be :everely sp in  

modulated s ince the  source d i r e c t i o n  (Evans e t  a l . ,  1979a) i s  o n l y  3.5 degrees 

fronl the s p i n  ax is .  

I V .  DISCUSSION 

The unusual i n t e n s i t y  o f  t h i  s  event i s  ill us t ra ted  i n  Figure 4, showing 

a  p l o t  of instantaneous niaxilnum i n t e n s i t y  vs. t o t a l  i n t e n s i t y  f o r  a l l  Hel ios-2 

gamma-ray burs ts  observed s ince January 4976. A1 though t h i  s  t r a n s i e n t  i s  very 
1 

inuch more in tense than the others a t  maximum, i t s  t o t a l  apparent i n t e n s i t y  i s  

s i m i l a r  t o  t h a t  o f  a  t y p i c a l  gamma ray  burs t .  To i d e n t i f y  i t  as such, however, 
1 

creates a  c o n f l i c t  w i t h  the probable source i d e n t i f i c a t i o n  as an ob jec t  a t  

t h e  d is tance o f  the  Large Magel lanic Cloud (Evans e t  a1 ., 1979a); t h a t  i ~ i p l i e s  

\ 
an i n t r i n s i c  i n t e n s i t y  several orders of magni tude greater  than 1 

i 
those o f  t y p i c a l  gamna-ray bursts,  assuming a  ,nearby source volume from t h e i  r 1 
approximate iso t ropy .  For example, there  should have been observed a  l a r g e  i 
number of even more in tense events from the  g a l a c t i c  d i s k  region. It i s  known 1 

I 

t h a t  three events detected dur ing  the l a s t  ten years '  operat ion o f  the Vela 1 

L system (R. Klebesadel , unpublished) have a s i m i l a r  w 100 lnsec width, l i k e  I 
t 

t he  i n i  t i a l  spike i n  t h i s  event; they are o f  niuch lower t o t a l  i n t e n s i t y ,  w i t h  1 
i 
I 

1- ' 

t 
more t y p i c a l  maximum i n t e n s i t y .  The i r  d i r e c t i o n s  are n o t  we l l  defined and t h e  

ex is tence o f  pos t -bu rs t  o s c i l l  a t ions  i n  these i s  a1 so n o t  known; i t  i s  t he re fo re  
; $ ! 

poss ib le  tha t ,  o f  the w 90 known events compiled dur ing  1969 t o  1979, these 
S f ,  
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t h r e e  o t l l e r s  nay be e n t i r e l y  l i k e  the 1979 March 5 event.  I f  so, and i f  

t h e  f o u r  I iarrow events  were pos tu l a ted  as f o r t ~ l i n g  a separate t r a n s i e n t  even t  

c1 ass, however, o t h e r  prable~r ls a r i se ,  i n c l u d i n g  an expected g r e a t e r  r a t e  

o f  lower - i  n t c n s i  ty narrow events  t h a t  would be p r e d i  c t ed  froti ]  t tre ex i s tence  

o f  the  1979 March 5 event, assunling a -1.5 i n d e x  s i z e  spectrun\ power law.  I i 
tlo\vever, t h e  r a t e  o f  March 5 event-s ized t r a n s i e n t s  cou ld  be lllucli r a r e r  than t h e  

observed f a c t  o f  once i r1 t en  years, assut~ri tig a s i luple s t a t i s t i c a l  f l u c t u a t i o n .  

F i n a l l y ,  t h e  energy spec t rua~ of t h i s  even t  i s  u n l i k e  t he  fi; 1 SO-keV t~wdel  found 

t o  be t y p i c a l  f o r  many ganna-ray l rurs ts  (Cl i tie and Desai , 1975) and i n  f a c t  

f o r  most  i3urst.s ( C l i n e  il l id Dssai , t o  be pub1 i shed), The a v a i l a b l e  s p e c t r a l  

o b s e r ~ a t i o n s  w i l l  need f u r t h e r  ana l ys i s  be fo re  accurate d i f f e r a n t i a l  spec t ra  
1 
1 

8 I 
call ba obtz ined ,  tiowever, i t  i s  c l e a r  t i i a t  the spectrum 0 7  t he  i t i i  t i a l  sp i ke  j 

4 

i s  ttiuch he t i te r  descr ibed as c h a r a c t e r i s t i c  o f  c; 50 keV than o f  150-keV, and/ i 
4 
1 

or call L ~ c  f it to a s teeper  power l a w  i n  energy. Tlie spectrum of the long-decay 

p o r t i o n  i s  even s o f t e r .  Thus, even i f  t h e  source o b j e c t  o f  t h i s  even t  i s  

pos tu l a ted  as be lo t ig ing t o  t he  salile c l ass  as ganrna-ray b u r s t  sources, which 

seems rml i k e l y  , the  elnission process i n  t h i  s case rllus t have been very d i f f e r e n t .  

ble w i  s l i  t o  thank t i l e  Inany persans i n  t h e  t le l  i o s ,  Pioneer-Venus , Venera, ! 
Prog t~oz  and I n t e r n a t i o n a l  Sun-Earth Exp lo re r  p r o j e c t  teaills and t h e  exper iment I 
quppor t  teams i t1 t h e  U.S., U.S.S.R., F.R.G. and France, wliose ass is tance  and 

c o o p e m t i  on lias tilade t11i s progralil possi  b l  e. We tl iat ik i n  p a r t i  cu l  z r  K. Anderson 

of tl. C., Berkeley,  and J .  T r a i n o r  o f  GSFC, wliose exper i~ l l cn ts  were h o s t  t o  the 

Los A1 a n ~ s  ISEE-3 atid t l i e  Goddard He1 i os -2  gaailna-ray b u r s t  i 11s t r u m e n t a t i o ~ i  . Tlie 

Goddard ISEE-3 n ~ o d i f i c a t i o n s  were designed by G. Porreca w i t h  ass is tance  by 

;r P. Laeverenz o f  M P I  and E. Tutlis of  UM. The Los Alai~ios p a r t i c i p a t i o n  was sponsored 

j o i n t l y  by NASA and t h e  U. S. Departtilent o f  Energy. I 
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CAPTIONS 

1. The t ime h i s t o r y  o f  t h e  1979 March 5 t r a n s i e n t  as observed w i t h  

the ISEE-3 space probe. Fol l o w i  ng the extreinel y h i  gh-i n tens i  ty 

sp ike  o f  very b r i e f  durat ion,  there  are r e g u l a r l y  p e r i o d i c  pulses 

w i  t h  monotonical ly  decreas.ing i ntens i  ty t h a t  occur every 8 seconds, 

mixed w i  t h  i nterpul  se features o f  vary i  ng s t r u c t u r e  and i n t e n s i t y ,  

2. The f i r s t  22 cyc les o f  the March 5 event, p l o t t e d  on an 8,00-second 

per  pe r iod  basis,  w i t h  the event onset  chosen as zero o f  time, fo lded 

w i t h  an i ncreasing number o f  cyc les per p l o t ,  The i n i  ti a l l y  l a r g e r  

peak appears s t a t i s t i c a l l y  cons i s ten t  w i t h  a p o s i t i o n  a t  constant  

phase t o  w i t h i n  1 second, y i e l d i n g  an average pe r iod  o f  8 -00  - +0.05 

seconds. A va ry i  ng, i n i  ti a1 l y  small e r  i nte rpu l  se appears t o  remai n 

i n  phase w i t h  the in tense onset sp ike.  

3a. The onset of the h igh  i n t e n s i t y  p o r t i o n  o f  t he  1979 March 5 t rans ien t .  

A t ime constant o f  l e s s  than 0,2 m i l l i second  i s  i n f e r r e d  from the 

increase o f  two orders o f  magnitude from near background t o  

e s s e n t i a l l y  f u l l  i n t e n s i t y  w i t h i n  a r e s o l u t i o n  t ime o f  1 m i l  1 i- 

second. In t h i s  inst rument  the t ime t o  accumulate 64 photons i s  recorded 

t o  1 msec accuracy, The f i r s t  several readings a re  i n  f a c t  1-msec and 

2-msec accumulations. This r 1 msec f u l l  r i s e  i n  the  onset shape i s  

seen w i t h  each o f  3 independently instrumented sensors on ISEE-3 and 

w i t h  the sensor on Pioneer Venus. Using Venera-11 and -12 i t  i s  seen 

w i t h  2 msec and us ing  Hel ios-2 w i t h  4 msec reso lu t i on ,  each w i t h  a 

counts per  1 i near- time-base- technique. 

3b. D e t a i l s  of the  h igh  i n t e n s i t y  p o r t i o n  o f  t h e  1979 March 5 t rans ien t ,  

as observed w i t h  the Hel ios-2 sensor. A maximum s l i g h t l y  above the 
E i n i t i a l  r i s e ,  reached about 20 msec a f t e r  onset, i s  observed i n  the  

Pioneer Venus and Venera data, as from t h i s  instrument,  The i n ten -  

s i t y  decay fo l low i r lg  maximum i s  roughly monotonic, b u t  appears t~ have 
p m  tui>;j( NC!T FKMW 



10 

at) i n i  t i a 1  ~ l O 0  liisec i n t e r v a l  obeying a 4 5 0  nlsec exponent ia l  Lirrie 

canstant, follo\(red by a steeper s lope o f  d5 rusec t i n ~ e  constant.  

These features are  observed w i t h  a l l  o f  t h e  various sensors enlployed. 

F igure 3c,  Tke low- in t cns i  t y  decay p o r t i o u  of t h e  1979 March 5 event, 

averaged i n  u n i t s  of t h e  8-second per iod.  The general f c a t u r e  

i s  t h a t  of o 4 0 - s ~ c a n d  t i~ne-constant  exponential ,  a1 chougk the 

adjustlnent t o  t h i s  $liape does rlrlt take p lace irruliediately 

a f t e r  the  i nSi t i a l  maxJmuni. 

Fjgure 4. Diagrams of  t o t a l  i t i t e n s i t y  vs, maximum i n t c n s i  ty f o r  t he  kttown 

gallma-ray bu rs t s  observed by tiel i os-2, i ndi e a t i  rig the  unique 

p o s i t i o t i  o f  t h e  1979 March 5 event, Si l lce t y p i c a l  b u r s t  r i s e  

tinies and teniporal s t ruc tu res  vary w i  de ly ,  observat ions us i  nq two 

d i  f f e r e n t  li near tinie bases are  i 11 us t r a  ted . (The 32-msec h i s  t o r i  es 

on He1 ios -2  a r e  obta ined for  o n l y  64 seconds f o l l o w i n g  t r i g g e r ;  

thus, the  maxinium i n t e n s i t y  values der ived i n  those events w i t h  

greater  t o t a l  dura t ion  must be considered lower 1 i m i  t s  .) The niore 

extensive Vela b u r s t  observat ions (e.g., Klebesadel and Strong, 1976) 

cannot be used f o r  t h i s  purpose s ince they arc  recorded w i t h  a 

geomet r ica l l y  1 engtheni ng t i l l le base and bu rs t s  do n o t  always 

have maximurn i n t e n s i t y  near t h e i r  onset, I f  a'search i s  made f o r  

Vela t rans ien ts  assulned t o  be s i m i l a r  t o  t h e  March 5 event, w i t h  

lllaxf ~tluln i ntetlsi ty f o l l  owi ng t r i g g e r ,  a conipari son of  onset i ntens i  t y  

vs. t o t a l  j n t e n s i t y  gives a s i m i l a r  result. 
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