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ABSTRACT 

This  document  provides  an  overview of the  data  processing  system  for 

the  cosmic  ray  experiments  on  board  Voyager-1  and -2 and ISEE-3. 
Procedures  are  described  for  time-series  analysis,  energy  spectral 

analysis,  and  anisotropy  studies,  Geometrical  factors,  discrimi- 
nator  values,  pointing  vectors,  and  possible  PHA  modes  are 

tabulated.  Programs  used  to  generate  and  access  the  data  bases, 
/ and  to  display  and  plot  the  data  are  described.  References  are 

made  to  separate  documentation  for  specific  programs. 
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Section 1 

The cosmic ray e x p e r i m e n t s  on board the t h i r d  I n t e r n a t i o n a l  
S u - E a t t n  Explorer (ISES-3) spacecraft  and the Yoyager-1 and 
Voyaqer-i spccecrift are used t o   s t u d y  the c o m p o s i t i o n   a n d  
er,erqy spec t ra  of s o l a r  and yalactic c o s m i c  rays i n  t h e  i n =  
terplanetary region from abut one hstzonoaical  U n i t  (BO) t o  

the outer s o l a r  s y s t e m .  The a b i i i t y  of t h e  detectors  t o  ac- 
c n r a t e i y  lueasure t h e  charqe c o m p o s i t i o n  over a range i n  en- 
e r q y  f r o s  1 to 500 HeV per n u c l e o n  aud f o r  nuclear charge 
frob 1 to Z d  enables a c o m p r e h e n s i v e  a n a l y s i s  of t h e  proper- 
t i e s  of so1a.r and qa lac t ic  n u c l e o s y n t h e s i s   a n d  cosmic ray 
aeceleratiou mechanisms.  1Le IISEE-3 s.pacecraft Mas lauuched 

, i n t u  its a r b i t  aear one AU i n  Auqust of 7978, and  t h e  Voyaq- 
er-1 aud Voyaqer-2 interplanetary c r a f t  were l a u n c h e d  i n  

- Scptenber ahd Auqust of 1977, r e s p e c t i v e l y ,  They have all 
prov ided  data on a c o n t i n u i i r q  b a s i s  s i n c e  l a u n c h ,  

TLe iSiiE-3 spacecra.ft  s F i i t  a x i s  is n o r m a l  t o  .the ecliptic 
plane arid hdr; a spirt  rate  of a b o u t  20 reuoLutious per minute 

(rpitl). Thas, the spacecraft  p r o v i d e s  a n e a r - E a r t h  base for 
m a k u q  cosuic ray -measareuents which can be a o m p a r e d  w i t h  

contemporary tueasuremeuts from d e e p  s p a c e  probes, For mate 
deta i l s  0x1 tiae scientific ob jactive or' t.he cosnric r a y  exper- 
i m e n t s  OLS I S X E - 3 ,  see E t e f o r e n c e s  1 a n d  2. I n  contrast t o  
t h e  ZSEE missions, t h e  Ooyaqer-1 aud - 2  missions allow sci- 
entists to conuuct exploratory i n v e s t  i g a t i o a s  of t h e  cosmic 
' r a y s  out to Saturu. I n c l u i e d  in these i n v e s t i g a t i o n s  are 
the b e h a v i o z  of cosmic r a y s  i u  t h e  iatexplanetary mediuia and 
s t u d i o s  ui the t r a p p e d  y l a m t a r y  e n e r q e t i c  particle environ- 
s e a t .  r, :, tLa jec to t i e s  OL t h e  trra Vcyagers have  beeu d e -  

scribed i r l  Cicfarences 3 and 4. The l a u n c h  o f  Voyaqer,-l gas 

OLi septedbar 5, 19 77, I C  d a y s  a i t a  t h e  l a u n c h  of Voyager-2 
w h i c h  is 011 2 lower-velocity,  later a r r i v i n g  J u p i t e r  trajec-  
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tory. For Sore d e t a i l s  on the s c i e n t i f i c   o b j e c t i v e s  of t h e  
cosa ic  ray e x p e r i n e u t s  on Voyaqer-l a n d  2, see Reference 5. 
For infcrmatiw concern inq i r i i t i a l  Voyager cosmic r a y  re- 
s u l t s ,  see t ' t e f e r e n c e s  4 a n d  12, 

TLe data processinq and a n d l y s i s  systeu d e v e l o p e d  at GSPC 

p r o v i d e s   a u t o m a t e d  d a t a  reductiou and a r c h i v a l ,  a s  well a s  
same automated d a t a  a n a l y s i s  fox these e x p e r i m e n t s ,  The 
s y s t e m  was d e v e l o p e d   u s i n q  I B f l  assemkly l a n g u a g e   a n d  FOR- 
T R k k ,  and resides primari ly  i n  the Science and A p p i i c a t i o n s  
Computer Cortet (SACC) XEPl S/360 s y s t e a s  a t  GSPC, 

T h i s  d o c u m e n t   p r o v i d e s  an o v e r v i e w  f cr programmers of t h e  
a n a l y s i s  aud reductiou methods, a n d  of the c o m p u t e r  software 
c o n s t i t u t i n g  t h i s  da ta  p r o c e s s i n g  system, In a d d i t i o n ,  it 
p r o v i d e s  d e t a i l s  or s y s t e m  l eve l  i n f o r m a t i o n   s u c h  as experi- 
meut s t a t e  d e r i n i t i o n s ,   e . x t e r n a 1  d a t a  bases,  a n d  primary 
s y s t e m  data tases, Section 2 d i s c u s s ' s  t h e  methods of data 
a n a l y s i s  USOC t o   i n t e r p r e t  the data; and  Section 3 c o n t a i n s  
t h e  system d c s c r i F t i o n ,  The a p p e n d i c e s   c o n t a i n  detailed i n -  
f o r n a t i o n  about t h e  v a c i c u s  data bases { A p p e n d i c e s  A,  8 ,  D 

a n d  E) , ahout t h e  experirt;ent e v e L t   l o g i c   a n d  data s t r u c t u r e s  
(Rupendix C) , and a b o u t  t h e  s p e c i a l  data t e s u l t i n q  f tom Voy- 
a q e r  g l a n e t a r y  e x c o u n t e r s  ( A p p e n d i x  P) . Progr&&rners* G u i d e s  
t o  specific preqrams a re  n o t   i n c l u d e d  here, b u t  are t o  be 
segarate doGuuents .  

- 
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Section 2 
EXPEPIHENTAL IPSTEUHENTATZGl4 A I D  llATA AIJ.ALLYSZS 

20 1 & ) S S T R ~ ~ N T A T I € I N  
Ln order t o  o b t a i n  t h e  c b j e c t i v e s  of t h e  Voyager a n d  ISEE 
missions,  d number of detectors had to be 'mounted on t h e  
spacecraf t  rsith various v iewing a n q l e r ,  The XSEE-3 cosmic 
r a y  detec tor  syste!ns are: the i i iqh Enesqy T e l e s c o p e s  (HETs) 
arid t h e  Very Low Xnerqy S e l e s c o p e s  ( V L E T s ) ,  Each of the two 
3ET teicscopes (see F i q u r e  1) is d o u b l e  ended uith large ac- 
ceptabce a n g l e s  a t  each end.  The v i e w i n g  direct ions  a€ t h e  
two t e l i ? s c a p e s  are n e a r i y  crthoqonal. The EET system is de- 
s i q u e d  t o  measure the enerqy sp.ectra of electrons and a l l  
elements fran b g d r o q e r l  to i r o n .  cver a b r o a d  ra.n$e of ener- 
qies. ' i ~ d i v i d u a l  i s o t o p e s  c a n  be r e s o l v e d  up t h r o u g h  n i t r o -  
C I ~ I A ,  and i n d i v i d u a l  charges are resolvabie u p  through 2 ~ 2 6 .  

A n  e x t e n s i v e  J e s c r i p t i o n  cf the H E T s  is g i v e n  i a  f i e f e r e n c e s  
7 ,  5 ,  and 6. 

The L 5 E E - 3  VLEI system ccnsists of twc tePescoyes (see Fig -  
ure 2) uLicl; have t he i r  s y n m e t r y  a x i s  l y i n g  i n  the space- 
c r a r t  sqin p i d u e  (noul ina l ly  u i t k i n  2 1  deyree cf the e c l i p t i c  
p l a n e )  . T h e y  vieu t h e  S U P  cllce e v e r y  3 s e c o n d s .  The VLET 
systeia is d 3 s i q n e d  t o  measure low e n e r g y  n u c l e i  trom kydro- 
q e n  t o  i r o n ,  The e n e r g y  r a n g e  e x t e u d s  frcm a p p r o x i m a t e l y  2 
3eVjuucieon to enerqies qreater t h a n  5 MeV/nucleon. deli- 
um-.3 is resolvable  from Beliua-4 in t h e  e n e r g y   r a n g e  from 
1.3 t o  7.9 itcii/ ncrcleon, As w i t h  t h e  iiET s y s t e m ,  a n  e x t e u -  
s i v e  Cescr ig t ion  of t h e  VLEl system is given in Reference I. 



Voyaqers-1 and-2 contai'n bETs siular t o  t h o s e  which are 
f l o x n  iSZE-3, References 5 and b d e s c r i b e  t h e  Voyager 
SETS and hou t h e y  are mountEd on thz spacecraft, I n  addi- 
t ioi?  to  t h e  i iETs ,  t h e  Vcyaqer carried two cosmic ray detec- 
tor s y s t e m s  cal led t h e  Low Erlarqy Telescope ( L E T )  Sys tem and 
t h e  Slectrorr Telescope (?ET) (see Fiqure 3) which were not 
f1ok.n 011 iS iE-3 .  The L E I  c o n s i s t s  of four telescopes which 
are d e s i q n e d  and positioned to m n i  tor three-dimensional 
flow patterus  of interstellar and icterplaaetary cosmic ray 
f luxes .  T h e  LETS extend t h e  h igh resolu.t ion  e ieaentaf  meas- 
uremert ( 1SZS30) uhicb can Le measured by t h e  EETs down to 
enezqies a s  low as 1 f leV/nucleon.  The a d d i t i o n  of t h e  s i n -  
qle TET instruiiiunt of t h e  Voyagers al low .the nonitoring of 
e l e c t r o n  iaterlsities i n  the e n e r q y  range of approximately 5 
to 17J MeV, Aqain, a more extensive description of t h e  V o p  
d y e r  i n s t r u m e n t s  is qivea i u  ' l e f e r e n c e s  5 and 6. 



9.5 

89.5 

9.5 

B C  

A scilelaatic cross-secticnal v i e w  of a EST telesco e on 
ISEE-3 and Voyaqers 7 a n d  2. Trajectcries 1,. 2 aud 3 cor- 
rt?sk+rd to thr9.c g i f f e r o n t  e v e n t  types i d e u t i k i e a  by t h e  co- 
1ncluenta.l/a:ltlcornclden t a l  loqlc. 

fiqure 1: t r i y h  Energy  Teiebcope (€]ET) 



DX.200 MU2x 13p 
E ,  425 MY2 I 320p 
F, 425 MY2 x 32Up , 

A scnematic cross-sectional view 02 a YLET telescoFe on 
IISEE-3,  

Figure 2: Very IOU Energy Telescope (VLE'I ' )  
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2.2 uE3;Brmnm nEU "!aPaBs 
The d a t a   w h i c h  is sent b a c k  by t h e  Voyaqer-1 an5 - I ,  a n d   t h e  
I s Z L - ~  cosplic ray t e l e s c c p e s  zorsists of the fo l lowing  four 
q e u e r i c  t y p e s :  

Bates data 
* P u l s e  i i e i q h t  A n a l y s i s  (PHA)' da ta  

i c t e r n a l   C a l i b r a t i o n  - E u q i n e e r . i n g  a n d  B o u s e k e e p i r g  Data 

Rate d a t a .  r e p r e s e n t s  the total nuaber cf tires per accumula-  
t i o n  interval that  co iat idont  s i g n a l s  e v c e e d i r r g  specified 
amplitudes from me o r  mcre detectors i n  each telescope oc- 
c u r r e t i .  Tirese ra te  e v e n t s  are c o u n t e d   ( a c c u m u l a t e d )  for a 
p e r i o d  of tiffie d e p e n d e n t  on k i t  rate and t h e  aode of space- 
craf t  o p e r a t i o n ,  a n d  are ntu l t ip lexed  i n t o  t e l e m e t r y  words 
u s i n q  tile telemetry f o r m a t s  d e s c r i b e d  in Appendix A, E ,  and 
C. To cowerrre telemetry space. c s u n t  in e a c h  of t h e  2U-bit 
c o u n t e r s  on t k e  Voyager spacecraft is g u a s i - l o g a r i t h a i c k l l y  
compressed to a 1 2 - b i t  Fattero, After receipt of data on 
tile qroilnci, the o t i q i n a l  c o u n t  is c p n s t r u c t o d  from the 
1 2 - b i t  c o n t p r e s s e d  v a l u e .  The process cf compression and de- 
comkressiou resu l t s  in errors  which  i;Lni!. i.r, g e n e r a l ,  much 
smaller t k a u  t h e  e s t i m a t e d  s t a t i s t i c a l  error, Tor d e t a i l s  
of t i r e  a lqo r i thm used to c o n s t r u c t   c o u n t s  from t h e  cam- 

pressed value,  refer to Iteference 14. 

P u l s e  Heiqht  Analyzer ( E Y A )  d a t a  represents t.he d i g i t i z e d  
a m p L t u i i a  ot: each of three s p e c i f i e d  detector s i g n a l s  ap- 
pcariwj in c o i n c i d e n c e .  The PHA resclves t h e  - a m p l i t u d e  of 
each p u i s o  into O I A ~  part  i n  1024 (IO b i t s )  Each a m p l i t u d e  
is t r a n s u r n i t t a u  iL b i n a r y  form as a 1 2 - b i t  word, Each PIlA 
r e a d o u t  is a selected c o i n c i d e n c e  event duzir:g the accumula- 
t i o n  i n t e r v d  and t h e  a h t a  represents  t h e  a n p i i t . a d e s  of each 
of the ti'rec d s t e c t o r  s i q r i a l s  rather than the number of 
evelit& per unit tirce. k F p E u i i i c e s  k a n d  C d e s c r i b e  the meth- 

od us& for selectirlq v k i c h  PiiR e v e n t  is t o  b e  seut alonq 
witc o t h e r  ctctai ls  on how the PEA s y s t e m  works, 
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The iuterrlai   cal ibzation  data,  a s  well a s  t h e  e a g i n e e r i u g  
and bcsekee$inq d a t a ,  . ace used by t n e  spacecraft engineers 
.for c h w k i r i q  the operation of t h e i r  inst .rument ,  T h i s  infor- 
mation IS ;lot used direct ly  for  t n e  rcutine p.rocessing of 
data, , fiefereuce 1 1  i n d i c a t s  which engineering aud housek- 
eepinq data ace sent, 

. 



Section 3 
BlALYSLS 

3.1 & N T B O D a C Z a  
The p r e v i o u s  s ec t ion  d e s c r i b e d  from an a n a l y t i c a l  point of 
view the data which a r e  i n p u t  t o  t h e  1SE.E-3 and Voyager d a t a  

processiaq s y s t e m s .   T h i s   s d t i o n  xi11 describe t h e  o u t p u t  
irosl t h e  Voyager and ISEE data  processing systew which are 
used f o r  ana lys i s ,  and will list the crucial inforlaation 
wkich is heeded to d e r i v e  t h e  appropriate o u t p u t ,  E c u t i u e  
a n a l y s i s  oi t h e  o u t p u t  from t h e  cosai  c ray data p r o c e s s i n g  
systeus will c o n s i s t  c i  e i ther  time hishory  analysis or en- 
erqy spectra a n a l y s i s ,  Time h i s t o r y  a n a i y s i s  exaaines t h e  
measufed c i i i f e r e n t  ial 01: iu teqral i n t e n s i t i e s  of different 
particlz s p e c i e s  aver t i r e .  T h i s   a n a l y s i s  will often. indi- 
cate time p e r i o d s  when t h e  s c i ent i f i c  data is p a r t i c u l a r l y  
i n t e r e s t a n q  arid may also SLOW evidence  that the iastraaent 
is m a l f u n c t i o u i n q .  Enerqy spectra a n a l y s i s ,  on the o t h e r  
hani i ,  is use2 r o u t i n e l y  t o  assure  proper aperations of t h e  
i n s t x u u e u t ,  diid, on a more sgarad ic  b a s i s ,  t c  s t u d y  data of  
part icuiar  i n t e r e s t -  Examples of eacb type of a n a l y s i s  are 
q i v e u  i n   t h e  f o l l o u i n q  s u b s e c t i o n s .  





siq&iiical,t  dead time correct ions ,  a n t i c o i n . c i d e n c e s  or 
a c c i d e n t a l   c a i n e i d e n c c s ,  1 l o  c a l c u l a t e  particle f l u x e s  from 
P H B  data ,  the f c l l o w i n q  rcjuation is used: 

n * R  
fiux = -.--------_- 

I * G F * E * N  

n = UumbQr O X  e v e n t s  measured by t h e  F u l s e  Eieight  Analyzer 
i n  t h e  eeerqy tanqe of i n t e E e s t  

T = tiine elapsed 
GF = Geometry Pactor 
E = Cuerqy  i~i t e r v a l  
it = nuraber of uveuts measured by t h e  rate  c o u n t e r s  
N = Tota i  nuiuber of events v t i c h  were a n a i y z e d  by the 

P u i s e  h e i q h t  Analyzer 

k1ett;ods for c o c r e c t i n q  fcr d e t e c t c r  offsets and dead layers,  
as v e i l  a s  detec tor  spaciaq and g e o m e t r y  factors, will be 
d i s c u s s e d  i n  a s e y a s a t e  docuaent on Voyager calibration. 

The examsle af. cosmic ray data from Vcyaqer-1  shown i n  Fig- 

ure 4 was t a k e b  B u r i n 4  a f a i r i y  q u i e t  time of cosmic r a y  ac- 
tivity. O f  tell, i n c r e a s e d  cosuic ray d c t i v i t y  is of i n t e r e s t  
suc f ,  a5 the Vcyaqer d a t a  taken durinq S e p t e o b e r  75177 (see 

Fiqace 5) aad tile LSEE-3 4ata taken  ou S0ptsaber 24, 1978 
(see Figure b )  These d a t a  cou.ii Le more tho.roughly and- 

l y z e d  hy u s i n q  t h e  data products  d e s c r i b e d  i n  the following 
sect ion 

- 

1 A n  exampit. Jf the use cf these data fcr J u p i t e r  flux aeas- 
ureiuents, w h i c h  r e g u i r e d  extens ive  c o r r e c t i o n s  f o r  dead 
tllne, accLL!cni+l c a n c l d e n c e ,  a i a  a n t i c o i n c i d e n c e s ,  IS 
qAVCS1 in a p p a a r x  P. 0 - 'I2 - 
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i i J 3  Piik, Ciscsisinator Values 

design  goals : 

t ~ i g b  Gatn I Low Gain I 

De tee tor thresh f u l l  .channel  thresh  full ahonnel gain ahange 
Scale . width scala width faotot 

(MeV) (MeV) (keV) (MeV) (OeV) (MeV) . 

Al,k2 0.1 188 46 0.5 0.94 0,23 5. 
at 0-  3 730 178.  1.02 2.50 0.61 3.42 
82 0.3 . 730 176 2.04 5.00 1.22 6.04 
C l  0. s 1024 250 2.5 5.12 5.25 5. 
c2, c3, c4 0.92 xx  xx 4.6 xx  xx * 5. 
c1 + c2 + c3 xx 3523 860 . xx 17.61 4.30 5. 
c2 + c3 + c4 X% 3523 860 xx :7.61 4.30 5. 
G 1  0.3 XX xx 0.3  . xx  xx  xx 
G2 2.5 xx xx 2.5 %X xx xx 
G3 ? 9.  xx  xx 9 .  xx  xx . xx 

Full Saale a 10V i n  paaasp, 5v i n  ADC; coupling done with 2: 1 Wmsformer. 
G1,  C2, G3: 1Dv pr4sap output for 396 MeV, not gain suitafed. 
C2, C3, CG: 10V preamp output for, 1.86 GeV in high gain, 9.63 GeV i n  Lou gain. 



. 

LET PEiA, Iiscriminator Values - 

De tee tor Threshold Ful l  Soale 
(MeV) 

Channel Width- 

Ll, L2 
(MeV 1 

0.2 
(keV 1 

L3 307 
1.00 2048 

75. 
L4 0.3 x% xx S O  

Lri: 1OV preamp output for 25 MeV. 
2:l transforrAer ir.on output of L4 preamp. 

- - - __ -. 
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TBELE -3 

TET PHA, Ziscr iminator  Values 

De tee tot Threshold F u l l  Scale Channel 
Lower Uppw 
(MeV) ( M e V )  

Width 
(MeV) ' (keV.1 

Dl,  D2 0.5 2.5 2.5 19.4 
D3 ta D7 0.5 8.0 xx xx 
00 0.2 xx  xx  xx 
CA, GB 0.2 xx  xx  xx 

Preamp f u l l  scale  1OV = 24.70 Met 
2.47 %eV = channel 127 of A X .  

- -It/ - 



CiiS Detectors Used Durinq J u p i t e r  Enccunter 

Detector 

-1b 

- 17 - 
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1EBLE 5 

HE-T Gecacetry Factors 

Even% Range Geometry Factor 
Type . (cm**2,sr) 
AS A2 . 
AS 

1.235 
c3 0.851 

BS 82 1 A 9 1  
ES c2 0.946 
PEH 1.650 

- 18 



FU-1 

LET A 

LET B 

LET C 

LET D 

F U-2 

LET b 

LET 8 

LET C 

LET D 

'IAELE b 

LET Georuet ry %actors 

2.8228 

2.8273 

2.81 12 

2.8180 

2.8364 

2.8364 

2.8344 

2.8466 

2.8222 

2.8152 

2.8299 

2.8251 

2.7900 

2.8039 

4.081 0.4364 

4.079  0.4338 

4.075 0 ~ 3 1 2  

4.075 0.4344 

4.064 0. Uj41 

4.084 0- 4295 

4.061  0.4357 

i Area relative  to the optical area of 15-158C (2.82939 ca 1; 
1 fourth  plaoe wcurscy Is o n l y  relative. 
' a *  LlxL2 required; fowth place  aeeuraey is only relative. 
I . .- -- -- - . . .- 

. 

19 - 
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T A B L E  7 

TET Geoaetry FactQrs 
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TAELE 8 

'Ileleszo re Pcin tiny Vectors 

j LETK & TET , 

I LfTC 1 LETD 
LETB 

HETI I-end FUlL2 
H&72 b e n d  PU1 
HE72 bend FU2 

11s 305 

53 65 236 
125 

47.49 9.69 
120 158 
104 78 
1 04 140 

- 2 1  - 



Voyaqez proton flux iata averaqeeci over 6-bour  interva . l s .  
The a j t a  wexc t a k e n  i n  SeFtember 1977. 

Fiqur-e  5: 'Joyaqer Proton F l u x  D a t a  (seFt, 1977)  

- 2 2  - 



Piqure 6 :  TSET-3 Proton Flux L‘ata 
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3-3 %YE4425 i$l?.i!aa uam 
I t  i s  often necessary -to examine t k e  d e t a i l e d  energy spectra 
( L e . ,  doulle (Or triFle) dE/dx p lo t s )  f o r  particular 

ckarqed particles .  The $a jor o b j e c t i v e s  for exaaining t h o s e  
p l o t s  are ta: 

Assure proper o p e r a t i o n  of  the iastr,untent 

Zdentify short term variations by colaparing e n e r g y  
spectra  t a k e n ' a t   d i f f e r e n t  times 

* L d e n t i f y  rad ia l  g r a d i e n t s  i n  t h e  cosmic cay flux by 

cuuPparirIg ISEE-3 aud Voyaqer spectra 

To assure proper o p e r a t i o n  of t h e  ins trument ,  the following 
procedures can be used: 

* Compare the actual  measurements  u i t h  F r e f l i g h t  data 
t a k e u  a t  a h i q h  energg accelerator. 

* Ccmpara t h e  .actual d a t a  w i t h  a computer  model of the 

instrumalrt which Mae made u s i n g  F r e f l i q h t  d a t a  of the 
d e t e C t o t  response. apacinq.  am3 curvatures; d e a d  layer 
correctioas; a a p l i f i e r  q air;s and t f iceshrJlds ,  te lescope  
qeoaetry, stc, SaEple theoretical double (01: t t i p l e )  
dE/dx matrix p l o t s  for t h e  Voyager, EZT, LET, and TE'ET 

are silGswn in Piques 7 ,  8 ,  and 9 [dote  t h e  fog  scale) 

Check t h a t  the uteaEuraaents iuade uitL diffetect  gairi 
settiaqs or w i t h  diffezerlt  instrumerrs axe self cans i s -  
t e n t .  it i s  p o s s i b l e  t o  obtain Fzoton iitnd other Farti-  
cle spectra i n  the same enerqy ranqe b y  ckanyirg the 
qa ius  of the various iustrunents, The r e s u i t i c g  meas- 

uremeuts should be s e l f - c o n s i s t e n  t. 

- 24 - 
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k'iqure 7: E E T  Delta E vs Ea Plots  
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Jure 8: LE3 Celta E vs E.' P l o t s  
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An exampie d f  the actual  d a t a  taken by Voyage:-) is shown io 
Fiqure  10 (note the l i n e a r  scale). I b i s  data can be coa- 
pared u i t h  t h e  theoretical e n e c y y  matrix siroun iu Figure 7, 
(Soto the Log scale). B c t h  f i g u r e s  shcr  slots of the e n e r g y  
measured by the 81 versus CU32 (i,e,, C4 + C 3  + C2) chan- 
nels .  Tire sca le  used in the horizontal  and v e r t i c a l  a x i s  of 
FicJuze 70 is n4ctlaanel nucoter" because t h e  FEfA e l e c t r o n i c s  
deteriniutts the amount of enerqy d e p o s i t e d  i n  each layer of 
t h e  d e t e c t o r  in igternal units of  channel numbers, Elore- 
over-, ttie data  was c o n p r e s s e d  8 t o  1 , Le. ,  e a c h  IOU and 
each colamn represents the t o t a l  e v e k t s  i a  e i g h t  consecutive 
PGA addresses, To convert to eaerqy uni t s ,  t h e  data  given 
i n  Tables 2 ,  3 ,  aud 4 s h o u l d  be used, 

Fiqure 10 is u s e d  for i d e o t i z y i a q  various elements and i so -  
topes. The sass lines CQSreSpORdanq to carbon., n i t s o g e n ,  
and oxyqcu can b e  easily i d e n t i f i e d  for t h e  case I$OYU. 

?lass Likes ior neon, aaqnesium, and silicoa are also shown- 
Nevertheless, Fiquxe  10  d e p i c t s  o n l y  the bottos l/li of t h e  
B 1 vs. C432 p u l s e  h e i g h t  a n a i y z e r  dynamic r a n g e ,  The  mass 
lines 05 heavier particles are sew by usinq a largez com- 
pression f a ~ t o r  while a slgalier corapr ESISion factor is u s e d  
for  i i q h t e r :  particles. Ncreal ly ,  t h e  pcoyrants will be set 

to d i s i y i a y  output uith a wide variety cf c o m p r e s s i o n  factors 
so t.i;at a l l  types or' particles can be ideatified, 

- 2d - 



E'iqure 10: Enerq); iliatrix 



Plots of euorqy spectra can b e  used Lor diagnosinq problelas 
w i t h  the bkstruraent by ccmparinq the c a l c u l a t e d  f l u x e s  for a 
particular p a r t i c l e  wheri t h e  i n s t r u l a e u t  is operating i n  d i f -  
ferent &odes, For many p a r t i c l e s  zad energy d i s t r i b u t i o n s ,  
there ase at Least t u o  i n s t r u m e n t   m o d e s  x h i c h  can be used  tu 
measue the fiux. T ~ I Q  f l u x  calculeted fron one Bode should 
aqree w i t h  that c a l c u l a t e d  by another me. In grzueral, t h e  
inneansnic u s e d  to name d partacular detectcr data t a k i n g  
mode will also g i v e  soae i n f o r m a t i o n  about what energy range 
can be measured i n  that  node. A P  exa @pie 05 a sns~noaic f o r  
nauiltq a p a r t i c u l a r  mode i s  IA2, which is the HET-I, A s t o p -  
pinq, 2-dimensional h i q h  gain matrix.  A list o f  the possi- 
b t e  PEik sodes which cau be u w d  far seasus ing  protc)us, elec- 
t m u s ,  ard huliurn, along w i t h  other infornation,  is given in 
Tables  9, 13, and 11, Easical ly ,  there are two t y p e s  of 
modes: p e n e t r a t i n q  and s t c p p i n q ,  They are defined as fol- 
lows: 

&&&Jirtifiq + 40&4: The .pEili'ticle that penetrates through t h e  
C s tack is called a Penetratiaq par t i c l e ;  i t  is called A PEN 
if i t  C m n e s  froin t h e  A e n d ,  and E PEM i f  it ccmes from the B 
e n d ,  ' 

StGuPipy. ggdgg: The p a r t i c l e  a s  it F e n e t r a t e s  through t h e  
detector stack may e v e n t u a l l y  stop ia some layer. If t h e  
particle s toFs  in t h e  second layer such as 42 a i t e r  pene- 
tratinq throagh d l  t h e n  t h a t  is c a l l e d  a &dimensional mode. 
I f  it penetcates i n t o  the C stack after  p e n e t r a t i n g  through 
A 1  and A2 .then it is callerj a 3-dimeiuiional made. The me- 
mocic SA5 woGld be the E E I - 1 ,  A stopping (carno from t h e  A 

direction) , 2-d imens iona l  mode. The Ia3 would be t h e  
3-dimcnsiond mode, 
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IA2 

IA2 

xn2 

ID2 

I A2 

183 

I83 

I D 3  

ID3 

213 

IAi 'LE 9 

ISEX PKA Hodeo 

IIA2 ILA3  I183 
L17 BAS 3 UODES 

fA2 

I A2 

X D2 

I D2 

Id2  

I D2 

IA2 

x02 

I&? 

I D2 

ID2 

Z A2 

IA2 

I A2 

I D2 

I A2 

x A2 

IIA2 IA3 183 f a 3  13D3 

f I h 2  X D 2  ZD3 fID2 I I D d  lA3 f83 f f A 3  XIB 

ID3 1x02 -3 fA2 183 132 Z B 3  fIA2 3 X A 3  JIB2 IzB3 

I D 3  XIS2 IfD3 3A2 IB2 183 IIA2'XZAJ fg82 XI89 

IIA2  ID2 I D 3  IXD2 11D7 IAd IB3 3 U 3  I X E 3  

.€!E9 HAS 6* &ODES 

B l l  HAS 10,MODES 

c 12 BAS 12 llODES 

' 016 HAS 1 MODES 

F 19 HAS 10 nODZ$S 

Ei E23 RAS 12 NODES 

N A'3 HAS 10 nODES 
ID3 LID2 fID3 IA2 IAd X82 183 I3Af  I IA3  Zm2 Is53 

I182 ID: IID3 f lD2 12D3 I A 3  I B 3  fa3 IT83 

ID3 1292 UD3 .EA? I13  I f 2  133 ZIP2 ZIA3  IZB2 1183 

2fA2 ID2 ID3 I ta2  1103 143 183 If83 U B 3  

I D 3  IID2 IID3 182 IA3 IEl X B 3  X f A i  X183 1x82 I fB3 

IP2 Z A f  I82 183 IIAl 1183 IIE2 ILB3  103 UD2 SI03 

lIA2 I92 ID3 IID2 IJC3 183 SLB3 1113 JIB3 

IfA2  ID2 3D3 3102 1103 I k 3  XB3 ZrA3 IIB3 

112.2 f D 2  ID3 fID2 XfD3 X83 Ia3 1313 3 2 B 3  

ID3 IZD2 1x83 ZBL xb j  f D 2  f B 3  1142 I Z A 3  1293 

ILP2 ID2 ID3 I ID2  f3D3 LA3 I33 I T A 3  U B 3  

i i A 2  I U Z  ID3 I f 0 2  I ~ D J  183 I53 f X A 3  IS83 

nis21, HAS 1 2  MODES 

A L27 HAS 10 HIDES 

S 126 HAS 12 6ODES 

s 2  BAS - 1 2  EODLS 

A836 HAS 10 H?DES 

T I 4 8  HAS 10 EODES 

GB52 RAS 10 BODES 

FE56 BAS In nODES 

N I S 8  RAS f a  EODES 

ZN6U YAS 16 EODES 



I A 3  Ilk2 IIA3 I32 I B i  IiE2 SIB3 LA2 AB3 L82 E83 LC2 L U  LD2 LD3 
PflOTCN HAS 16  #ODES 



T B E L E  1 1  

Voyacjer-1 i i Z T  S t o p p i n g  ?lodes for Pro tons  and Alpha Particles 

.u 

32 
2 
3 
2 
3 
2 
3 

XA 

MNE’MONIC 
1.9 2 
T?3& 
I3 3 
I1 A2 
1x33 
ffP3 

s 9 1  

.r Z’E~ 2 

ENERGY FAN 
4 - 0 4  -. 5.01 
5 - 9 9  - 56.0 
26-72- 69.50 
4-05 - 6 - 2 4  
ti-24 - 5 6 , s  
77.88- 26.81 
26.81- 70.25 

17.a7- 26.72 

GE 

. 

HNBt4ONXC 
‘TA2  

I A  3 
ZB 2 
i L 2  
x23 

TL3 
If A2 
f f A 3  
1% 2 
I I E 3  
11 I 4  2 
11x3 

: P RA3G.E 
5-89 

26.76 
55-0 
69.55 
36-89 

0.00 
6.  OS 
56-72 
25.78 
69.64 
26.87 
69.86 

6 - 0 1  !lev 
6.24 !%v 
17.C7 
26.72 Rev 
56.0 !!lev 
6 ? . 5  Mer 

IR2, TI 82 
183, t I B 3  

2. 

ILL 2 
IT L3 

nat be s p l i t  value? and shouId 
fo r  FLUXPLOT 

$9 de 
LA 3 

I A 3  3e4 

34-38 
49-93 
6 0-70 

Xi33 He4 
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i 

3 
2. ALPRA 
HE?-I 2 

3 
2 
3 

TET-IT 2 
3 

2 
3 

... 3 

I 3 

. .  

MNEMONIC 
I A 2  
I A  3 
T E2 
293 

IIE2 
TTB 3 
3; 3 

MNEMONIC 
TA 2 
I A3 
fB3 
f 82 

f S A 2  
ITA3 
IIE 2 
ITB3 
1x22 
11x3 

IzL3 

GP SBNGE 
5-94 
56.89 
26.78 
69.5 1 
26-88 
69.9 1 
6.02 
F6.88 
36.77 
69.58 
26.79 
70.11 

ITA3 ALPHA 22-25 
31-58 

TfL3 ALPRA 34-39 
4 9 -54 
6 1-70 

f f B 3  PROTOM 34-39 
49-sa 
66-70 

- 34 



6s d n aid i n  a aalyzi 
hav f spotlse inatrices 
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3.4 A&&SOTEOFY ANALYSIS 

T h e  iiEX aiia ViET p a r t i c l e  detectors  an ISEE-3 rotate perpen- 
d icular iy  to the spacecraft  s p i n  ax is .  T h i s  allows the i n -  
corniaq particle rate  data t o  be d i v i d e d  iuto e i q h t  sectors, 
T h e  i r i d i v i d u a l  s e c t o r  count .rates can Le c o l l e c t i v e l y  fit t o  

a c u v e  which will d e t e r u i s n e  the a p l p l i t u d e  and phase cf any 

cosmic ray anisotropy. The anaiyt ica l   express ions  used for 
t h e  wornetric c o r r e c t i o n s  and error a n a l y s i s  .of the cosaic 
r a y  data i ire given i r c  Refetence 7.  Tfiase foraulas  a l s o  take 
into account  the f i n i t e  d e t e c t o r  qooiftctries, t h e  variable 
interplauetary naqnetic  fiat3 and t h e  kackqxoand count rate 
o f  t ie  p a r t i c l e   d e t e c t o r s .  A d e s c r i g t i o n  of the prGgraRs 
w h i c h  ndKe t h s s e  qeomstric cclrrecrioas is q i v e n  i n  R e f e r e n c e  
8. U n l i k e  3;Ss:E-3, t h e  Voyager spaeectaft  does not  s p i n .  
The various telescopes are  oriented i n  such a Planner t h a t  a 

meaniuqful  Leasuremeat of cosmic ray anisotropies  caa be 
utade, 

- 37 - 
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S e c t i o n  4 
TEE SQPTEARE SYSTEPI 

4 * 1 SQprHAU 2zzix2fz PPERVW 
T h e  Voyaqer and LSEE mult i -Frogsam data  processiuq systelos 
cons i s t  af uioriuies to establish d a t a  tases fcr Bore emwen- 
ien t and efficient a c c e s s  as well as  f 65 data a n a l y s i s .  The 
systems are ciesiqned to t e  off-Liae wErodtfCtion* dzta  analy- 
sis systems capable o f  processinq large q u a n t i t i e s  of d a t a .  
iiowevex, t h e  systems will p r o v i d e  "guicklook" d a t a  l i s t i n q s  
wherJ faat   ptocessinq of t h e  data is oeeded.. The general 
data processillq flom t h r o u q h  the Voyager and ISEE data re- 
duction systems is similar i n  many rosFects# because of the 
s i a i l d r i t y  of t h e  various cosmic  ray detectais and space- 
craft data col lect ion systens. The i n d i v i d u a l  program are 
d i f i e r e u t ,  however, t o  account for the p e c u l i a r i t i e s  of the. 
iddiv idual   cosaic  gay detec.torsr d a t a  coLlection Systems# 
t e l emtry  forwats, and spacecraft  o r b i t s ,  

-~ 

- 

The datd reductiou f cr  JSSE: and Voyaqez is accomplished i n  
tuo stdqes. First ,  a11 "=cyclopedia  data  base* i s  created 
coutaiuinq t h e  %ata  use8 b y  t h e  v a r i o u s  cossnaic ray s c i e i t i f -  
i c  iaves t i q  a to  r s* The proqrans used for  qenerating these 
data bases are described it S u b s e c t i o n  3.2. Yert,. a series 
of  data a n a l y s i s  proqrams are run u h i c h  access t h e  ency- 
clopedia d a t a  base and qenefate  lots as well a s  computer 
l i s t i n q s  w h i c h  are necessary for a.rralyzinq the data,  Those 
data a n a f y s i s  yroqcaias are described in Section 3 . 3 .  All 
t h e  proqrains which are described ace r u n  oz1 t h e  ID8 S/360-75 
and S/-rod-9 1 cOniputers a t  httZ&/GSEC, 



4- 2 4&Xg&a'm- _GgJ_E$ AT30 N 
T h e  data from each of the LSEE-3 detectors is collected on 
data tapes  cailed  Experimental Data fiecprds (ZDRs) . Each 
EDk contains 1 week of data. To fac i l i tate  the ciata pro- 
c e s s i n q ,  %fie iuformaticn on t h e  ZDR i s  CQIiIFZesSed Gnto a 

f i i c  of a ZfE tapo usinq tiJ@ program ECRSAV. g LLB tape has 
one f i l e  f o r  eacl E D R  and m y  contail1 u,p to Seven files. 
The tsleaetry informaticn ccntaiaed O D  t h e  ISEE-3 LIB and 
E E L  tapes is g i v e n   i n  Reference 9,  Ln order to f u r t h e r  fa- 
c i r i t a t e  t h e  r e t r i e v a l  c f  d a t a  for the  exyeriaenters ,  the  

data fro& tho L I B  tapes is saved 081 a h i s t o r y  data base 
called t h e  encvclopedia.  The Encyclo gedia cont.aius volumes 
o f  uata in 15-minute time i s t e r v a l s  i n  time s e q u e n t i a l  or- 
der. V o f u i ~ e  1 s t a z t s  O G  Januaty 1, '1477, and each sucl=esd- 
ir lq voluble starts  an i n t e g r a l  1 5 i - ~ i n u t e  boundary (Le., 15 

m i u u t e s  after t h e  hour, 30 n i n u t e s  after t h e  hour, 4 5  min- 
u t e s  a f t e r  zhe hour,  :and on the  next ncur), An intermediate 
t a p e  caiieu t h e  W O R K  ta Fe m &st' b e  cre a t e d  before t h e  firtal 
encyclopedia i s  created, Xiqure 11 shaws the data f low from 
t h e  El)1  anti.: t h e  f i n a l  encyclopedia ( i K Y )  t ape  is  created, 
T h e  I ' u n c t i o n s  af t h e  FroqraruE l i s t e d  in Figure  7 1  are g i v e n  
i n  Zabla 13 alonq v i t t i  the location o f  tke colapt~te~ source 
proqmimer usjCk"s q u i d e  aitd method of auecu%ictn, Most 

U S ~ T ' G  q d i d e s  are  found  in SEiCC,USEBGJCE,TEX!I.  Lost CLLSTs 

ace foulid i r i  SE;ICC.L.IE.CLfST u h i l e  most ai the Jub C o n t r o l  
Lauquclqe {JCL) i s  f cund i~ SEICC,LIB,C.NTL, Tim co enpu ter 
SOUICUS qeuurally coutaia  b o t h  a prorcque and .a Look-at-me 
dattr set t o  i d e n t i f y  t h e  p u r p o s e  of e a c h  routine, Be€ere.nc- 
es 9 dIAd 13  c o n t a i n  u o r e  iaformatun CB t h e  data pcacessinq 
steps arid G r i L i t y  proqzams that  are rleecied to create the f i -  
nal encyclopedia t a p e  d a t a  gzoduct. 
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Fiqace 7 1 : 3ata Ficv for  ISEE-3 h c y c l o p e d i a  Geueratioa 



i 

E D i i i O G  

Purpose: enter ED2 name i n t o  l o g :  

= Docuneutation: u s e r g i d e ,  proloque6,loukatme: 

* Source: SEICC.ECBLCG.SCUHCE: 

Executicra: SEICC.LIE.CfZST(EDBLCG)  : 

LOGLXST 

P ~ z P o s e ;  Generate  forlnatted l i s t i n g  of fSEE log: 

DocUBentatioa; ~rofoque%,usergide,lookatne= 

Purpose:: P-iTDLK is u s e d  to a l ter  a b y t e  w i t h i n  the 
lSEE loq. 

Source: SEICC,ALTBIK,SCUBCE: 

0 2x.ecutiou: The routine is normally rup. i u  r'oreground 
from S E ~ C C , L i Y , C L i S 3  ( k L 2 G I . K )  

- 4 1  - 
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Documentatiou: userqid~, prologue , loakat@e: 

Purpose: Bemove and add ED8 an6 W03K taps: 

Source: SEICC-TLS. ZCUBCE:  

* Dociaentation: The user quide i s  i n  the source and in 
SZICC. USZHGfDE.TEXT, Each routine  has  ptoiogues and 
thege i s  a,,:,.lookatrrre in the S C U C C ~  t o  describe each rou- 
t ine.  Lu a d d i t i o n ,  t h e  r o d t i n e s  ask  the user questions 
as t h e y  run, 

4 Source: S E X C . A S U 5 6 E . S C U P C E :  - Bxecut ion:  Nornallg iron fore groun3 us inq  

SEICC.LI3.CLIS2 ( A S N E B C )  . 
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I 
Pu-poso: remove an encyclopedia t a p e  irca the l o g :  

- Source: SE1CC.BMYELC.SCURCE: 

Execut ion:  SEICC.LZB.CLIST (EMVEHC) ; 

EDESAVE 

= Purpose: c o p y  EDB cnto library tape: 

Uocuaeutation: userqide, prologues,lookatoe: 

e Source: S E I C C .  E D B S B V E .  SOUliCE: 

* Executiou: SEICC,L1B,C:MTL(EDBShVEf:  

'Purpose: Generate €ormatted l i r t i a q  o€ the  l ibrary 
.ta p e s :  

1 



E K  tiEli  

P u r p o s e :  process  l i b r a r y  onto f1uxi;lot sumsary taper 

Q Cocamentation: userqide,prologues, lookatme: 
CSC/Til-30/6LQB t81SEE-3 Data iirduction PrOgraEm@r8 s 
Guide" 

0 Source: S E I C C ,  ENCtiEN.RSM a n a  S E I L C ,  E&CGENZ.ASrl:  . 
B x c c u % i o n :  S E I C C , L I B . C N T L  (.BUiu'ENtY) : 

- Pui;poss: Combine sljmmary tapes opt0 time-ordered tape: 

E NC Y LlST 

Purpose: forlnatted listing of summary (encycPoFe6i.a) 
tapes: 

* vucumeiatation: Froloqu~s,usergidc,lookstme: 

i 
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TCe eucyclopedia  qeueraticn Froyrarns f c r  ISEZ-3, b r i e f l y  de-  
scriLed above -a r id  in acre  d e t a i l  i r r  'aeferexes 9 and  10, 

have extracteG the I S E E - 3  cosmic r a y  saw experi.nenta1 d a t a ,  
packed it, uuonitored its q u a l i t y ,  s u n m r i a e d 2  i t  and put i t  
in a format which is e a s i l y  accessible by a n a l y s i s  programs. 
Similaz y r o q r a ~ s  uere written at an ear l i er  time for Yoyag- 

ers I a&d 2. 2 brief desOc5ipt ion of the s-dbrcutiaes used to  
create t h e  Voyaqer-1 a n d  -2 e n c y c l o p e d i a s  can be f o u n d  i n  
Beferelice 9 aionq w i t h  a d e s c r i y t i o l :  cf t h e  differences be- 
tweerr the I S E E  ard Voyaqer e e c y c l a p e d i a  qeneration mu. t ioes .  
The data flow f o r  the Poyaqer encyclopedia generaticn is 
q i v e n  in Figure  12, Ep comparinq Piquzes 4 and 5 ,  it can be 
seer; that Voyaqer and I S E E  use the fc l lowinq pwgrass  w i t h  
t h e  same xianre and p u r p o s e :  

4 ZDhSkV 
* EYCYGEN 

4 2 i J C N G  
SELECTE ( a  m o d i f i c a t i o n  of L S E b Z C l  t o  s u p p l y  

infcrloation to California I n s t i t u t e  
of Techno loq y) 

The iocation ol the S O U I C ~  a n d  method of execu.t:ion for the 
Voyayas  version of  these Froqrans is q i v e r i  i n  T a b l e  14 

(Note U reference t c  the USi?ii; t D E  refers to the 
S E i i C .  tiSZIiGiDE.2EXT data set,) 

2 Suumarizinq t h e  data m a w  in this c a w  e l i m i n a t i n g  t h e  
biirdr-y zeros i n  the teiemetry s t r e a m   w n i c t i  are irntedded 
where t h 9 c ~  i s  n o  d a t a  talrea ducixiq azt rnstrunent measure- 
ment pzrrod. One c o u l d  recreate an EDii  t a r e  fron an ENCY . t a p e  by 1nc;uctin;i these binary zeros, 
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TXELE 74 

Voyaqer g n c y c l o p e d i a  Genoratiozi Profrarts with the  Same Name 
as  ISEE-3 Encyclopedia Proqrams 

- Documenta t ion :  Reference 74 and t h e  ISEE user- 
qide,proioques, lookatme: 

* Source: SBMJS. EDBLCC-SCUBCE: 

Execution: SB&lJS.LlE.CLiST tEI)BZOG)  : 

- DOC u me u t a  tion : Beference 14 a n d  t b e  . iSEE pro- 
loques,userqide, lockatme: 

Doc&%eut:atioon: See R e f e r e n c e  14, The sou.rce has pro- 
loques w i t h i n  i t  a c d  the C L I S T  quizzes  the user as i t  
K U I I S .  

t x e c u t i o t :  1Le rout icc  is riormaily run in foregrouud 
tram S"wil4S .ilB.CLlSI ( .ALIBLK) 
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Parpose: zcset loq to process a l i b r a r y  tape through 
encyqen:  

* Source: SEIIJS,fEDO1:Z3,SOUBCE: 

A SY ENC 

Pucpoae: Assiqu m u  eocpclopedia tapes to the l o g  

Docu5e~tation: See Reierence 14. The user guide is in 
the SQUTCC? and in SELCC. USERGIPE .TEXT, Each routine 
has proloques and there  i s  a lookatme i n  t h e  sousce to 
desscrile each r o u t i n e .  SA a d d i t i o n  the  .rout.ines ask 
t h e  user questiois as t h e y  run. 

Source: SEflJS.ASNEEC.SCURCE: 

-. Execution: Noraaliy from foro grroand using 
SbKS*LID, CLLST [AS& ENC) 

~urpose: remove an encyclopedia tape fro@ the  log: - Documentation : See Reference I4  and  the ISEE pro- 
loiiuep, userqiiie, lcakatme: 
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2urpose: c o p y  ear c a t o  l i u r a c y  t a p e s :  

4 Source: SB~JS.ECESAVr,.SOURCEt 

E x e c u t i o n :  SBMJS.LlB,CNTL ( E D B S A V E )  : 

ENCGEN 

4 PUspost;: Process l i b r a r y  onto  ZLuxplot sumnrary tape: 

i3ocurneLtatiOn :* Refererice 14 and t h e  XSEE user- 
yide,pcofoques,  lookatnte: See Reference 9 - Source: SBfiYS.EkCGEN,SCUBCE: 

*..Execution: SdnJS.L3E,CITL(E:NCGErJ): 

PurkQse:  Combiae sumloary rapes o c t o  time-ordered tape: 



Purpose:. Tapes f o r .  Cal i fcrnia  Inst i tute  of Technology 
(qr) : 

* Doc ume c t a  t i on  : Befererrce 14 and t b e  LSEE pro- 
loyuw,userqide,  lockatw: 

*! Source : S E W  So L SEL EC 5. SO UWC E :  

0 Executial;: SBMJS,LIE,CITL (SELECTEJ : 

- 50 -' 



T h e  l oca t ion  of t i r e  source, purpose ,  iocatioa of documenta- 
tiorl, a u d  u e t h o d  of execution €or these programs are g i v e n  
i n  Table IS. 

A d e s c r i p t i d n  of t h e  voyaqe.r spacecraft felemetcy format and 
EIIR which its& i n p s t  to t h e  e n c y c i o p e d i a  generation programs 
c a n  be found i n  Appendix B and C, aad i n  iieierence 11. The 
fornat or  tho o u t p u t  of the aucyciofedia generatiotl tou- 
t i u e s f  i . e t r8  t h e  Voyaqer e u c j c f o p e d i a  tapef is given in B p -  
p e n d i x  D of t h i s  docuurent. Vclume 1 cf the Voyaqer-1 encg- 

c l o p e d i d  t a p e  b e g i n s  on Jartuary 1, 1977, as does lloluue 1 of 
t h e  Voyager-2 tapes.  Duriuq encounters, an ED2 tape wiil 
contain 12 hours of d a t a ;  on the o tkes  hand, d u r i n g  the 
cruise p o r t i a n  of t h e  ffiission, a Voyayer encyclopedia tape 
will contaia 1 t o  5 days  of data. 

- 



Encyclopedia Generati.cn Frcqraas u n i c h  are uuigue  to Voyaqer 

RMV ii RK 

* Parpose: Reoloves s c r k  tapes ' fmm tape library system 

Docunentatiou: See Refereace 74 

Source: SB!3JS,h?IVkhK,SCURCE 

Execstiom: SBBJs,LIB.CLXST(ti~VItiIiK) 

* Pul;posc: Assiqns a t a p e  library slot to a volume of 
data i n  the encyc1oFedia  - Documeutation: See .Ref arence 1 4  

Source: SBMJS,HSSIGN.SCURCE - ZxecUtioz.: SDMJS, i.33.Cil.ST (ASSIGI) 

http://Generati.cn


\ 

* purpose: ttenoves c l r  tapes w i t h i n  a user given range 
frou t h o  loq and  tape  i i b r a r y  s y s t e m  

Uocuutntation: See Reference lil 

Execut ion:  SBMJS,LIE,CLIST1BMCVi~) 

* Purpose: E x e c u t e s  the  S/360-91 PATI3ICK routine for 
c o p y i a q  tapes  

* Docuinentation: See SACC User G u i d e ,  PATGXCK prograra 

* Source: Available from SACC Proq E B B  Assistance i2ente.r 

Q Purpose: Converts d J,PL 1iqL.t time correction tape 
Lrou  11Dd FIELD d a t a  format to E B C D I C  formit 

Documentation: Commnts i n  Source 
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* DocuwntatioL: C o r n g e n t s  in Source 

Source: SEiMJSoLfBo CBLT IENOGLT) 

Of 

E N C i T  

Purpose:  Copies r l e x t  1000 voiumes of data f r o s  the En- 
c y c l o p e d i a  to a CIT tape, T h e  program recognizes what 
t h e  Last volume read had  b e e n  by a word i& the C I T  con- 
trol b l o c k  

* l)oGuuteIitittion: T h i s  i;i a modified version of the LsE- 
ZECT pfoqram 

* 2Uryose: Lists L a w  d a t a  from E D R  tapes or l ibrary 
tapes 



4.3 qHiOG5atlS 
T h e  two ruajor: proqrams b h i c h  are used for the a n a l y s i s  of 
Voyaqer duu ISEE-3 data are ca l i ed  MATSIX and PLUXPLOT. The 
-1AThfil proqrain provides t w o - d i a e l r s i o w l  dE/dx d i s p i a y s  show- 
inq the frequency oi O C C U J X ~ C ~  of coslcic ray e v e n t s   w h i c h  
have been areasurea by t h e  ~julse h e i g h t  analyzer. Sect ion 2 
discusses t h e  use of t h e s e  plots and pzesonts  sanple o u t p u t .  
Card irrput tc) t h e  B A T R I X  proqram c o n s i s t s  o f  a sa te l l i t e  de- 
s c r i p t o r  card, f o l i o w d  ny a t  least one plot-period group 
card and a t  least one Flcl-descriptor card. These cards 
mus t  b e  a r a i u l l y  prepared t e c a u s e  of t k c  v i d e  v a r i e t y  of 
o u t p u t  which cau b e   q e n e r a t e d  by the program. Speci f ica-  
t i o a s  for tnese i n p u t  c a r d s  alooq with  saHiple i a p l i t  are g i v -  
e n  i n  tue data set SEfCC.USEBGfDE.TEXI .  The data for  t h e  
IlbTBIX proqraa is stored on the encyclopedia data base de- 
scrlbea i n  l ject iou 3.2. 

The secouti oajar proqraa used f o r   a o a l y s i s  af Voyager and 
ISZi-3 data is FLUXPLCT. T h i s  proqtani generates time-histo- 
ry plots of zosmic r a y  i n t e r s i t i e s  accordinq to user apeci- 
f ie& ordiuate and abscissa s c a l i n g ,  The  daea can be d i s -  
p layed  iu auy of the f o l l o u i n q  s i x  uays: 

i) rate  (counts  p e r  second) associated with a c o u u t e r ,  
ei ther  i l l  its nclainal  c o i n c i d e n c e  c c n d i t i 0 . n  state, 
or J s p e c i f i e d  cainciaence c o n d i t i o n  st;ate. 

ii) rate, as d e f i n e d  above, d i o i d e d  by a specified nuB- 
bo r 

iiir sua o f  two ent i t ies  o f  t y p e  ti) oz; of t y p e  (ii) , . 
uc a sum o r  an e n t i t y  of t y p e  (i) and one of t y p e  

(ii; 

i v j  diPt^errc:ce bctweec t u o  er;t.itrcs of type (i) , or of 
t y , m  (ii) , or a difference ketxccn dli e n t i t y  3f 

t y p o  (i) and OUE.  cf type (ii) . 
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v i )  i n t e c s i t y  of part . ic ies  of a certain species i n  a 

q i v e n  enerqy r a n g e ,  The i n t e n s i t y  mag have been 
derived from a specifieu MUUDE, or from a s u b s e t  of 
a l l  urodes a p p f i c a h i a  to the particle species in the 
s p o c i i i e d  enerq y range, 

Card i n p u t  ta the proqran cons is ts  or' a s a t e l l i t e  d e s c t i p t o s  
card foiloued by a t  ieast one plot-period group card, a t  

l e a s t  oae particle i d e n t i f i e r  card, a t  least one particle 
Rode identif icr  card, a n d  a t  leas* one gart i c l e  b i n  (either 
f l u x  or rate) card, S p e c i f i c a t i o n s  for these cards a . l o n g  . 
u i t t  saatpie i n p u t  are q i v e n  i n  t h e  data set 
SEICC. US EfiGii30- TEXT. f a t a  for the FLflXPLCT program i s  
s t o r e d  ori the e n c y c h p e d i a  data base aescribed i a  subsect ion 
3.2, 

Other r o u t i n e s  ohich  are needed for the a n a l y s i s  of Voyager 
and iSEE-3 data are listed below. 

* i iESPONSE 

Accelerator rout ines  
Data p o o l  routines , .. 

The YJLCPQSB af these routines,  lucatian df t h e  source, 3,aca- 

t io t  of tho d o c u m e n t a t i o n ,  and method cf execut iuu,  are pre- 
sented i u  Table 16- 
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TAELE I6 

Ana lysis Proqrams 

MITI< IX 

Pucyoser formatted p l o t  of eucyclo ,pedi i  tapes: 

* Dacuuentation: userqida: 

Purpose: analyze s~raaiary tapes a n d  create. p l o t s :  

DocumesrtLtion: userqide: 

or 

and 

* Purposa: T h i s  d a t a  s e t  contains routines t o  list tho 
looii~ij) tab les  in the i l u x p l o t  catalogs and t o  i n s t a l i  
:leu taij les  or modify c i d  t a b l e s .  

SOUI;CS: 5EICC.L3~TESi,SOURCE: 

9 3ocuuen td t ion :  userqidE,proio4u&s,lookatrue: 
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Y.4 

T he 
l2G9QiW MXA SQSA43 

Voyager data  processinq system uas sun on -the 1EM 3032 
c o w p u t e r s   a t  C i 1  d u r i n g  t h e  Satuxa E n c c u n t e r s .  Xu order t o  
succesviull y run the systea,  chanqes had to be aade to the 

JCL, tas e n c y c l c y e d i a  qcuoration pxoqraas, and t h e  LCGLIST 
proqraia. L L ~  p a t t i c u l a z ,  t h e  GSFC i n p u t / o u t p s t  routines 
DBCBD aud Di iBITE were replaced by LBEBZ) and LWBITE in rpauy 

proqraas. Also, the d a t a  cc i lect ioo  interval  ir; the master 
controi b l o c k  was wade t c  be 96 seconds rather than IS min- 
utes. The source fo r  b u i l d i n q  the encounler programs i s  
stored ou tapes EKBOl and BRZ.02* They contained the fc l lou-  
islq data sets: 
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 he psoceciure f o r  testinq these pragrarus is g i v e n  in 
SBfidS.CdPENC,SQUBCE. 

For t h e  J Q p i t v r  encounters,. t h e  data t a p e s  ueze s e n t  from 
JPL to GSFc via ~ksCC,nl  telephone Lines,  The operational  
procedure for seitci inq t h i s  i c f o m a t i o n  is descrribed i n  Ref- 
erence 13. 
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Specia l  Purpose Proqrams 

SIBTLiST a id  LIS'ISTAT 

* Purposc: List chanqes in ISEE st atus words: 

Documentation: ~roloqu~s,10Ckatm€,usefqid~: 

0 Docunentation: ~ r o i o q u ~ s , l o o k a t m e , u ~ ~ r ~ i d ~  i s  source 

* Source: SE1CC.INTLCG-SCURCE - Execution: S EICC, XBTLOG. SOUSCE (CIIST) 

Documentation: proloyues  ,lookatme,usergide 

= Source: SSHJS.IITZCC.SCUBCE 

Executiorr: SBMJS,ili?IOG,SDUiiCE ( C U S P )  
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Purpose:  Enters Vopager c a l i b r a t i o n  d a t a  t a k e n  i n  1977 
into tk42 e n c y c l o p e d i a  

* 8xecution: See documentation 
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cjct, 1577, pp.  ttl-lta, 

(8) J,S. Jacques, "The S u l t i - S a t e l l i t e  Fourier Analysis 
Proqraai", GSFC I n t e r n a l  MernoranduE, October 1980, 
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Appendix B 
A DESCBIPTfGN OF THE ISEE-3 TELEHETBY PORNAT AND DA!IA 

COLLECTXOI SYSTEtl 

The  iSEE-3 tolemetry minor fsaae coutains 128  + b i t  words, 
couuted u t o  127.  A t  2048 b p s ,  each frame takes 0.5 sec to 
trazisuit, The 256 mincr frames constitute  a .Eajor Erame, 
c o u t e d  3-255. k i t h i n  e a ~ k  frsme, v o t d  5 3  is sesetved €or  
d i q i t a l  n o u e k e e p i n q  for the spacecraft, and words 58 and 
122 are iur atnaloq h a u s e k e e p i n q -  These three words are com- 
mutated  tilrouqh 64 iainor frames, They are r@ferred to as 

t h e  i i i q i t a i  s u b c o ~ ~  (DSC) a n 3  t h e  analag s u b e o a  I (ASCI) and 
2 (ASC2) .  The q r o u p  cf 6 4  **subcomm fraraes are l a t e l l e d  
0.-63, T h e  a n q i n e e r i n q  telemetry format will .not  b e  d i s -  
c ussea he co. 

Appeadix  A ,  a w e d  on a dccument prepared by Tpcho oon .Basen- 
v i n y e ,  October 1971, describes the cosmic rag teleeetrp from 
lSE&-3, The E x p e r i m e n t a l  Data Record contains a s e 3 e c t i o n  
of words from t h e  telemetry. This dacument is useful for 
understaudinq all of the d a t a  reduct ion routines, 
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MSNOR FBAEE 
WORD 

7 
8 

58 

ISEE -C TYH DA3A FORM4T 

PARAMETER 

VLET PfIA DATA 

VLET RATES, FLAGS t PEA STATUS BITS 

HET RATES 

HET PBA DATA 

ANALOG SUBCOM #I 
59 DIGITAL SUBCOM 

122 ANALOG smcm #2 

ANALOG SVBCOM, I ,  (EX poSITIOpsS, = SmPS2 
STEP # 

5 1  - 6 s  ANALOG HOUSEKEEPING 

52 WETS POWER MONITOR 

53 VUTS POWER MUNrrOR 

M smcm 2 
c -e-.-. 

STEP 9 

17 HETS THERMISTOR 

19 VLETS TTiFaasIIOR 

DIGITAL SUBCOM (BY FOSXTIONS, = STEPS) 

STEP # 
43 
44 Hfi SUBCOM BITS 
4s AND COMMAND STATUS 

46 AS FOLLOWS: 
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. 

- STEP # / B i t  7 6 

43 
t4 CD8 CD7 CD6 ' - 
45 CD16 CD15 0 ~- 
46 

I 

, 
43 

44 a 3 2  CD31 ! - I.. 

45 0 

46 0 

s l=l 
0 

0 

.. 

1 
I 

I 
1 
I 
i 

2 i  1 
HG1 1 * HG2 

I 

: 1 :  
- I -  

- i -  I ! CD33 I 

CD1 

cD2 

cD3 
cD4 
CD5 

CD6. 

m7 
C38 

CD9 

- m y  B i t  (Always 0 in Readout). 
0 Suppress A2 Term (ffET-I). 

** . - 11 

B2 
G1 Y B Stoppipg o n l y .  

c1 
c4 

tl - .. l1 11 11 

..I 
lt 11 

l1 . 
.. (1 11  11 

- *l 
- 

W 11 , Other Than B Stopping. - Delete AS Analysis (HET-I). 
L '' BSE '* 11 

CDlO - BSp " 11 

CDll - PEN " 

CDlZ - Suppress A2 Term (€ET-11). 

'l . CD13 - I' B2 

c1 
c4 

19 

a14 - '' 
CDL5 - l1 

CD16 - '' 
CD17 - " 

- 
11 17 , B Stopping Oaly. 
11 18 

11 
l1 . - 

G tr , 0th- Than B Stopping. 
CD18 - Delete AS Analysis '* 
cDl9 - 19 Be 11 

0 2 0  - *l =P l1 

. 
11 

c-5 
( CONTINUEP) 



COMMAND BIT ASSfGNMWI  (CONT'D): 

CD21 - Delete PEN Analysis (HET-11). 
CD22 - O f f  G4 (ET-I) . 
CD23 - 
CD24 - 
CD25 = 

CD26 - 
CD27 - 
cD28 - 
CD29 - 
CD30 - 
CD31 - 
CD32 - 
CD33 = 

CD34 - 
'CD35 - 

. .. CD36 - 
CD37 - 
CD38 - 
CD39 = 

CD40 - 
CD41 - 
cD42 - 
cD43 - 
cD44 - 
cD45 - 

I1 

I t  

11 

n 

I1 

I1  

1: 

I1 

It 

I1 

n 

I1 

tr 

It 

11 

It 

It 

It 

I1 

I* 

I1 

I1 

It 

I t  

It 

It 

I( 

I t  

I1 

I? 

It  

0 
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The HETS and VLETS power monitors nominally sit at 44.0 vol t s  
vhem the experbe& is ON and a t  ground when the  experiment is O F F .  
For definit ion purposes, any value > 2.5 vo l t s  = ON; 5 2 . 5  vol t s  * OFF, 
The d o g  subcom % b i t  readout  value nust be multiplied by .02 vol t s  
to  obtain  the  voltage level a t  the  input  to  the  aaalog subcom converter. 
Hence 5.10 vol t s  is the  converter full scala, 

The thermistor  conversion  table  for all themistors  is as 
follows: 

17 
20 
24 
28 
33 
39 
46 
5.3 
62 
72 
84 
97 
1ll 
126 
142 
158 
174 
190 
200 
230 
249 
255 

+70 
365 
+60 
+55 
+so 
+45 
6 0  
+35 

. +30 

. +25 
1.20 
+15 
+10 
+ 5  
0 

- 5  
-10 
-15 
-2 0 
-30 
-40 
-50 

t 

ru' 
1.0 - 

+20 +40 +BD +%o 

TEMP., *c 
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VLET DATA 

Data for  the VLET sys tern includes : 
1. Pulse  height  analysis  data (PHA data) 
2,  Rates data 
3 .  Analog housekeeping 
4. Pawer monitor and temperature data 

The positions i n  a minor frame where these are read out have been 
indicated on the  preceeding  pages. We w i l l  now discuss each fn turn 
i n  more de ta i l .  . 

Each VLET ra te   regis ter  read-out  (sectored and non-sectored)  consists 
of 24 b i t s  read out in word 7. Every fourth  readout of word 7 contains 
tag/status  information, however, so the contents of one rate   regis ter  is 
read  out  every  four minor frames and all 16 ra te   regis ters   are  read out in 
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64 minor  f raaes  (see Page c-f i) Regis te r  R l  is read  out  first,  R2 
next and so on through R8, then s e c t o r  rate r e g i s t e r  Sa i s  read out  
followed by SR2, . . SR8. 

--.-.. 

The rate counter  subconnwtation  and rate coincidence  coiiditions 
are ind ica t ed  in the t a b l e  on Page 6-1%. For 8-level subcornmutation, 
the subcommutator p o s i t i o n  E r(S2)  (Sl)(SO)] oetpl. The S2, S1 and SO b i t s  
are obtained from word 7, frames 3 ,  7 and 11 (modulo 16) r e spec t ive ly  as 
s h m  on Page C-IL  

NOTE: ALL RATES REGISTERS (HET & VIET) ACCuMthATE DATA FOR 64 MINOR 
FRAMES AND READ OUT THE RESULTS DURXNG afE NEXT 64 MINOR FRgMES; 
'Iltsus RATE READOUTS IN ON€ 64 MINOR €"E BLOCK SHOULD BE ASSOCIATED 
W I T E  '1IIE SUBCOM POSZTIONS READ OUT I;EI THE PRECEDING 64 MFSOR FRAME 
BLOCK. TBE €E2 AND VLET SUBCOMS ARE INDEPENDENT OF EACH OTHER. 

The VLET analog housekeeping  (step 5 1  on tke spacec ra f t  amlog 
subcom #l) is f u r t h e r  subcammed by 8 i n s i d e  the experiment  using;  the same 
subcommutator clock (S2)Sl) (SO) as used for the  VUT rate r e g i s t e r s :  

ANALOG SUBCOM 
PARAkETER (S2) (S1) (SO) READOUT DESfGNATLON 

va = +12 v 0 
v1 = +6- v 0 

Vz 1 Thermistor 3 0 
Vg Thermistor 4 0 
v4 = Spare 1 

Spare 1 
- 6 v  1 
-12 v 1 

0 . o  
0 1 
1 0 
1 1 '  
0 0 
0 1 .- 

1 0 
1 1 

2 
x; ' .  

=3 
x4 
x5 

x7 
' 6  

The VLETS Power Monitor (-Log subcam #I, step 53) nomiaally 
sits  a t  4.0 volts when the experiment is  ON and at ground when the  
experiment is OFT. 

The spacec ra f t  -Log subcom has a l inear   range  from 0 co 5.10 v. 
Hence, the  fol lowing  cbnversions are necessary   to  relate t h e  subcorn readout 
X's with   the   appropr ia te   vo l tage :  

V = 0.06XX v o l t s .  
V1 = 0.04xXl v o l t s .  

V6 31 0. +q6-0.44xX1 v o l t s .  

V7 0. 0144XX7-0. 0733XX0 v o l t s .  

0 0 

The thermistor  temperature  conversions are t h e  Same as given on Page C- 
7 .  X is  read in t h e  same 64 minor  frame block as the  ane in which S 
S1 an8 So are zero, etc. (Le., t h i s  is unlike t h e  rates). 2 '  

The VLETS Power Monitor  (Analog  Subcan 81, S t e p  53) nominally sits 
at  4.0 volts when the  experiment i s  ON and at ground when the  experiment 
is 0 ~ .  See P a g e P 7 f o r   f u r t h e r  details. 
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VLET status  readout i s  as indicated on Page C-IL System 1 and 2 
are both  enabled when their status b i t s  are zero. The PEA enable/disable 
commands are executed whea they are received. The internal  stimulus is 
not  turned on, however, un t i l   t he  beginning of t h e   f i r s t  6b'-&nor frame 
block a f t e r   t he  command is received. It t a m i n s  on for  8x64 minor frame 
blocks and thea  autamarically  shuts  itself  off. It may also be commanded 
off. The internal stbtuhxs system is ON during  the 8x64 minor frame b l o c k  
which have the CAL ON b i t  set t o  1. Pi& events from the fnternal stimulus 
may continue t o  be read out fo r  as many as eight  pulseheight events 
a f t e r   t he  system shuts  off. The 64 minor frame block followfng the  turn- 
off of tho internal stfnnrlus w i l l  concab rates accumulated when it was on, 
even though the CbL ON b i t  is reset to-zero. 

me . W T  PRA counters  are  quite  different from those  for  the RET. 
The counters  for DI and DX1 s t a r t  counting from zero and have no overflow 
protection. The E counter starts counting from zsro and freezes a t  a l l  
ones. i f  overflow . i s  detected. (The WET PEA counters start counting from 
1 and freeze a t  zero i f  averf low i s  detected .) 
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I WORD 5 I WORD 6 I WORD 7 I F-, PHA DATA -p RATE/aGS.-q 
Z Z Z Z Z Z Z Z  Z Z Z Y Y Y Y Y   B B B B B . B B B  
11 10 9 8 7 6 5 4 3 2 11110 9 8 7 ,24 23 22 21  20 19 18  17, 
MSB- DI- DII*-IMSB 
Y Y Y Y Y Y X X   X X X X X X X X   B B B B B B B B  
6 5 4 3 2 1 1 0  9 8 7 6 5 4 3 2 1 1 6 1 5 143,3121110 9 

b D I I  -&E -LSB I 
I 
Z Z Z Z Z Z Z Z  Z Z Z Y Y Y Y Y  B B B B B B B B  
11109 8 7 6 5 4 3 2 1 1 1 1 0 9  8 7 8 7 6 5 4 3 2 I 

I MSB-Df rrs 
e,- D I I  a-4 LSB I 

Y Y Y Y Y Y X X  x x x x x x x x  A A A A A A A A  
6 5 4 3 2 1 1 0 9  0 7 6 5 4 3 2 1  8 7 6 5 4 3 2 1  

t-,DII r- E- LSB I 

BIT CONTENTS 

. . . . . . . . .. . .. X = E  PHA 
Y = D I I P H A  
Z = D I P H A  
B = RATE 
A i  = TAGS AND STATUS . 
P1 0 = mLEscoFE 1 

1 = TELESCOPE 2 

Po O = E V E N T T Y P E O  
1=mmTYPE1 

k 1 5  CALALLOW 

FRAMES 
0, 4, 8,... 

FRAMES 
I, 5 ,  g,... 

FUMES 
2,  6, 10,... 

FRAHES 
3,  7, 11,. .. 

=T ANALOG SIJBCOM POSITION = (S 2)(SI) (SO) 

. . . . . . . . . 
...... 
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PEfa (pulse-height  analysis)  data  for  selected  events  appears as 
a 48-bit  sequence s ta r t ing  in the MSB of Word 9 of  even-numbered frames and 
ending w i t h  the LSB of Word 11 of oddonwered frames. Ihe  f irst  12 b i t s  
read  out (T12-Tl i n  Fig. 1) are t a g  b i t s  which identify  the  event  type 
(A SToppiag, B SToppiag, o r  FENetrating),  the  telescope,  the  sector 
orientatian of the spacecraft   at  the time of the partiQle  detection,  the 
penetration tang+ of the part ic le  through  the C stack, and other house- 
ktepfng parameters of that event. The remarfning 36 b i t s  toatain three 
12-bit.ntrmbers representing  the amplihsde of three  selected  detector  sigaals. 
Fig. 1 il lustrates  the  various PflA addresses and ident i f ies  which detector 
quantity is represented for each of the PHA event types. 

Command ststus data is tead out in the d ig f t a l  subcom. Eight sub- 
com words, f.e., 128 minor frames, are  required for a complete readout 
of all 48 sta tus  b i t s .  Each block of 64 m2no.r frames, however, contains 
one readout of the rote commutation position and the cwo gain b i t s ,  one 
f o r  each telescope. See  page Command s ta tus  chaages whenever a cammand 
i s  received; i.e., it i s  no2 aligned wi th  128 minor  frame boundaries. 

* Drawing labelled Tw High Enern Telescope,,fSEE-C Telemetry Format , p .  C-I+ 
A Orawing labelled IS% ?ET Rate Table 9 p- 0-15: 

. .  
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. 
The HET internal stlmftlus, however, is turned on a t  the  beginning of the  
f i r s t  64 minor frame block after  the  internal  stimulus command (P88, 
provided 046=CAL ENABLE b i t  = 1) is rece ivd .  The intemal stimulus 
system then  stays on fo r  16x64 minor  frames (1 camplete syb~om cycle) 
and then  automatically  shuts  itself  off. The internal stimuliis may be 
shut  off earlier by resetting the CAL ENABLE b i t  (CD46) to  zero. Note 
that the CAL b i t  in the  HET status data is set during  the 16x64 minor frame 
blocks  during which the  internal  stfmulus i s  ON. Corresponding rare 
data extends  into  the following 64 minor  frame  block. PBA data accumu- 
lated whi le  the  internal  st imulus ' is  on can eattend as much as 3 event 
readouts  after  the time it  is  shut  off (i.e., a CAL b i t  = 0 in  a 64 minor. 
frame block is not a guarantee that chis block contains no data from 
the  internal  stisnulus), 

?ET nul l  PBA events consist of a string of 48 zeros. The lowest PKA 
charmel value  for a non-null BET event is 1; a pulse-height  readout  of  zero 
fo r  a nw-null  event  implies  overflow of the corresponding  counter; i.e., 
top of range. The t ag  b i t   f i e l d  could  be tested  alone as a test for  null 
events  since it should be a l l  zeros only for  null events. 
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ISEE-C Sector  Rates (HET + UT). 
N o m i n a l  spin  rate = 20 RPM -c Spin  Period T = 3 seconds. One 

complete readout of 8 sector  rate  counter  contents  takes 64 minor frames 
or  32 seconds a t  2048 I3PS. A t  the end  of a 64 minor framl'blqck the 
contents of the 8 sector rate counters  are  transferred  for  readout 
during  the  next such block;  the  next  rate  to be sectored is  selected by 
advanciag the appropriate sub-com by one s t e p  and clearing  rhe.8  counters. 
When the  next  sun-pulse is detected,  rate  accumulation  begins  in  the first 
sector  rate  counter. One-eighth of a revolution  later the rate  pulses 
are  switched from the f i r s t   s ec to r   r a t e  counter t o  the second for  the 
next one-eighth of a spin and so on. A t  tbe end of one cornplete spin 
counting is resumed in counter one. The process  stops  after n complete 
spins, where n is bi t - ra te  dependant: 

IBPS n 

2048 8 
1024 16 
512 32 

To obtain  counts  per  second,  divide  the number of events counted by a / 8  
seconds. 

The sun-pulse may b e  derived from either  the Panoramic Attitude 
Sensor System (PAS) of  from the  Pine Srm Sensor System (FSS). Tbe PAS 
and FSS systems are  located in facet6 6 and 14 respectively, 180" apart. 
However, each is canted.by 22-1/2' and the  sun-pulse from the FSS i s  
delayed by 180" so that  the sun-pulse is generated when sunlight is 
nonnally incident on facet 5 (actually  the PAS pulse comes 0.35' later 
than th i s ) .  The facets  are numbered 1 t o  16 according  to a right-hand 
rule,  the  rotation of the  spacecraft follajs a  right-hand  rule and the 
spin  axis w i l l  point  to  the North Ecliptic  pole 21". The VLETS are  
located  in  facet 8 w i t h  their symmetry axes i n  the  spin  plane and rotated 
from a normal t o  facet 8 by 15" towards facet 7. The WETS are  located 
such tha t   the i r  symmetry axes l i e   i n  the  spin  plane,  the A-nds looking 
i n  a direction  parallel   to a vector from the  center of the  spacecraft 
to  the  junction of faeets 2 and 3 .  This leads  to t h e  patterns on page C-H. 

The VLET sector  rates  are accumulated i n  24 b i t  counters;  the 
HET sectored  rates  are accumulated i n  20 b i t  counters. 
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There are stvan p o s s i b l e  f c r u a t s  for the Voyager CfS Experi-  
mental 3ata becords. R e f e r e n c e  1 7  y i v e s  a complete d e s c r i p -  
tion of these forailats. Format General S c i e u c r 3  (GS-J) ,  and 
tile a s s a c i a t e J  header i n f c r u a t i o n  are duplicated on t h e  fol- 
lowirlq p d 4 e s  since it is used duriaq encounters, 

, 
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618 - 306 Revision D 

Section If1 

Experiment  Data  Record  Descr'iptions 

3.1 COSMIC RAY SCIENCE  (CRS) E X P E R D E N T  

The CRS EDR science  record is designed t o  a 48-second instrunent 

measurement period. A n y  d a t a  not present  during the instrument 

measurement w i l l  be f i l l e d  with binary  zeroes. 

A logical   record  corresponds  to   an  instrment  measurement 

period snd i n   t h i s   i n s t a n c e  is  also the   science  physical   record 

s t ruc tu re .  The formats  which  foLlow are   appl icable  t o  the GS, OC, 

and IM (imbedded $Sa) data modes. 

The science  logical /physical   record  s t ructure  is  diagramed 

in   F igure  3.1.1 and the  physical  magnetic  tape  lay-out i s  shown i n  

F i g w e  3.1-2. The physics1  magnet ic   tape, lay.out   includes  a  change 

i n  decormutation  naps  during  the time period  covered by t h a t  EDR 

tape . Figure 3.1-3 and 3.1-4 and 

Tsble 3.1-1 def ine   the   s t ruc ture  and contents of t h e  CRS science 

record subheader.  Figure 3.1-5 defines the CRS data word. Figure 3.1-6, 

and Table 3.1.2 define  the  science  record  data block s t r u c t u r e  and contents. 

Appendix A contains  the Deconanutation Map record  fannat.  

Appendix E describes  the  Engineering Record format. Appendix C 

depic t s   the  Record  Header  which w i l l  be Standard on a l l   t h e   p h y s i c z l  

r e c o r d s   m i t t e n   t o  the CRS ED3 tape.  
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618-396 

. . . . . . . 

EDR 
DATA WORD 

1 

3 

5 

7 

. . . . . . . ...... 
. .  ... 

9 

. .  ... 

EDR 
DATA WORD 

1 

3 

9 

BITS 

Revision D 

. .  

4 I 1 I I 
- 

I 

STATUS W.13RD 0 STATUS WORD 1 STATUS WORD 3. 

31 16 0 31 
I 16 0 

1 

SPARS I N S ~ R W f  * SPARE 
I COMMAND I WORD 

I I I I 1 i I 

SPARE SPARE 
I 1 I I I 1 I I 

Figure 3.14 CRS Science P.ecord  Subheaddr  Format (EVEN MOD 60) 

BITS 
31 16 0 31 16 0 

S P r n  SPAWE 

SPARE SPARE 

Figure 3.1- 4 CRS Science Record Subheader Format (ODD MOD 60) (GS ,OC-1) 

. 
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..... 

.... 

- 
Item - 
1 

2 
3 
4 

5 

6 

7 

8 
9 

10 

11 
12 
13 
14 
15 

618-306 
Revision D 

Table 3.1-1 CRS Science Record Subheader Block Table (GS ,oc-1> 

word - 
1 

1 
2 
3 

3 
4 
4 
5 

‘ 5  

6 

6 

7 

8 

9 

10 

. .  

Bits 

31-16 

15-0 

31-0 

31-16 
15-0 

31-16 
15-0 
31-16 
15-0 

31-16 . 
15-0 

31-0 
31-0 

31-0 

31-0 

Description 

- __ 
Instrument Status word 0 
Instrument Status word 1 
Instrument Status word 2 
Instrument Status word 3 
Instrument Status word 4 
Instrument Status word 5 

Instrument Status ward 6 

Instrument Status word --? 

SP- . 
Spam 
Spare 
Spare 

8 Subcorn MF 62 
9 Subcorn Mf 62 

10 Subcorn MF 62 
11 Subcorn MF 62 
12 subcom MF 71 
13 Subcom MF 71 
14 Subcom MF 71 
15 Subcom MF 71 



.. . 

616-.306 
Revision I) 
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618-306 Revision 0 

ZCR BITS 
DATA WORD 31 24,  16 8 0 31 24 16 8 0 -1 PHAl WOR3 1 PHAl WORD P3A1 W0P.D PHA1 W@RD 

I 

OF 520 32->IT i?ORDS 
I 1 1 1 1 , , I  

Figwe 3.1- 6 CRS Science Ikta Elcck r o m a z  (CS,OC-1) 
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- 
It em 

1 
2 
3 
4 

5 
6 
7 
8 

9 
10 
11 
12 
13 
14 

15 
16 
17  

18 

19 
20 
2 1  

22 
23 
24 
2 5  
26 
27 

. 2 8  
29 
30 

31 

- 

- 

618-306 Revision 0 

z 
Word - 

1 

I 
2 

2 

3 
3 
4 
4 
5 

5 

6 
6 
7 
7 

8 
8 
9 
9 

10 

10  

1 1  
11 
12 

12 
13 
13 
14 
14 

1 5  

1 5  

16 

Table 3.1-2 CIG EDR Science Data Block  Table (GS,OC-l) ' 

- 
Bits - 

31-16 
15-0 

32-16 
15-0 

31 -16 

1 s-0 
3 1 - 1 6  

15-0 

31 -16 
15-0 

31-16 
15-0 
31-16 
1 5 - 0  

31-16 
15-0 
31-16 
15-0 
31-16 
15-0 
31-16 
15-0 

31-16 
15-0 

31-16 
15-0 
31 -16 
15-0 
31-16 
15-0  

31-16 

Description 

FHAl word 
PHA1word 
PHA,  word 
PHA ,word 
RATE word 1 

RATE  word 2 
PHAz word 

PHAz  word 
PHAZword 
PHAZ  word 
RATE word 3 
PHA3 word 
PHA3 word 

PHA3  word 
PHA3  word 
RATE w70rd 4 

PHA4 word 

PHAd word 

PHA4 word 

PWAQ word 
RATE  word 5 

PHA5 word 

PKA5  word 
PHA5 word 

PHA  word 
RATE  word 6 
P m 6  word 
PH-46 word 
PHA6 word 

word 
RATE  word 7 

MF 1 
MF 1 
Mf1 
MF 1 
Hf1 
Mf 1 
MF 1 
Mf1 
MF1 
MF1 
MF1 
MF1 
MF1 
Mf 2 

MF2 

MF2 

MF2 

MF2 

MF2 

M F 2  

HF2 

MF2 
MF2 
MF2 

MF 2 

M F 2  

M F 3  

MF3 

MF 3 
MF 3 

.* 



- 
Item 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

49 
50 
51 
52 

- 

618-306 Revision D 

Table 3.1-2 C I I S  UUR Science Date Block Table (contd) - 
Word 

16 
17 
17 
18 
18 

19 
19 
20 
20 
21 
21 
22 
22 
23 
23 
24 
24 
23 
25 
26 
26 

- Bits - 
15-0 
31-16 
15-0 
31-16 
15-0 

31-16 
15-0 
31-16 
15-0 ’ 

31-16 
15-0 

31-16 
15-0 
31 -16 
15-0 

31-16 
15-0 
31-16 
15-0 
31 -16 
15-0 

Description 

RATE word 8 MF 3 
PHA, word 

I MF3 
PHA7  word MF 3 
PfiA, word 

I MF 3 
PMA, word MF3 
RATE worcl 9 MF 3 
PHAS word MF 3 

P?IA word MF 3 
PHAR word . M f  4 

PHA  word 
RATF: word 10 MF 4 
PHA, word MF 4 
FHA, wclrcl M f  4 

,.., , 

8 M F 4 .  . 

PHA, worcl MF 4 

P H A g  word MF 4 
RATE worcl 1 1  MF 4 
P H A I O  w o r d  MF4 

PI-1.4 w u  r cl MF 4 
PHAi  word E 4  

FHA word Mf 4 
RATE w o r d  12 MF 4 

. .  

(The structure shown above 
. is repeated 19 more times 

t o  cumplete the block of 
5 2  0 32-bit worts, ) 
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618-30€ Revision D 

Exampl es : 
1 

36 Hours 2 4 / 3 6 .  Day 1 , Hour  12 - Jan 1, 12 PM 
24 
T5 

145 
3500 Hours 241’3500 Day 145,  Hour 20 - Ray 2 5 ,  8 PM 

24 
TO 

96 
140 
120 
26 

- 
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618-306 . Revision D 
Change 1 

- PART A (GS, OC, IM) 

Standard Record  Header for extracted data from data modes 65-2, 6-3, 65-4, 
OC-1,  IM-1 t k r u  IM-12, PB-1, PB-2, and PB-3. If the  source  data for PB-4 
and PE-5 was one o f  the above, then this record header will be used. 

NOTE: Data Pretence and  Golay Correction Fl a3s . 

1) 6s Type Records : 
A pa i r  of  8 -b i t  words appear i n  the  standard header for  each minor 
frame  (160 per 80 MF record). Ths first  word i s  used to  indicate 
data presence, the second indicates Go1 ay correction. Only the 
S LSB bits are  significant. Each o f  the 5 b i t s  corresponds t o  one 
o f  the five 432-bit segments t h a t  constitute one W type MF (extracted]. 

The b i t  assignments are: 
B IT 
4 
3 
2 

- 

1 
0 
5 ,  6 ,  7 

The b i t  definitions  are: 

For data presence 

For 601 ay Correction 

._ 

BITS OF MF ,REPRESENTEO 
1 - 432 

433 - as4 
865 - 1296 

1297 - 1728 
1729 - 2160 
Spares ( 4 )  

1 = f i l l e r  data  
0 * data  present 

1 * Golay corrected 
0 = Not Golay corrected 

For non-segmented (non-extracted) GS type d a t a ,  a7 1 the bits i n  t h e  
word are ''gang*" together and set  t o  one value (0 or 1). 

2)  Non-601 ay Type  Records : 
Only data presence words are a v a i l a b l e  and a re  defined as above for 
non-segmented 65 type data; A1 1 bits  are ''gangedt1 and set  t o  0 or 1. . 

The unused bits (Go7 ay words i n  GS type records) are biocked as f i l l  er 
bits following the  data presence words. 
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Item 

Revision D 

(GS, OC, IM) 

Word 

1 

Bits 

31-8 

7-4 

3-0 

Projec t   Ident i f ica t ion  - I d e n t i f i e s   t h i s   t a p e  as 
being  writ ten by t he  MJ577 project .  The l e t t e r s  
M, J, and S will be wri t ten  in EBCDIC. 
HEX: D4, Dl, E2 
Record Ident i f icar ion  - I d e n t i f i e s  which 
experiment  and data subgroup t o  which th i s   r eco rd  
per ta ins .  

0000 = Spare 
0001 = CRS Science Record 

0010 5 IRIS (Unused in CR Modes) 
O O U  = LECP Science Record 
0100 = MAG Science Record 
0101 = PLS Science Record 
0110 f PPS Science Record . : 
01ll = PRA Science Record 
1000 = F'w'S Science Record 
1001 = W S  Science Record 
1010 = RSS Science Record 

1011 = Engineering  Record (DQS~.J P ZEROS 
1100 = Unused 

1101 = Imaging S ta tus  Record (DQSIJ = ZEf?Os) 

1110 Monitor Record (DqS?J = ZEROS) 

1111 = Decommutation Map Record (WSW * ZEROS) 

Spacecraft IdentiEication - Ident i f ies   the  space- 
' w a t a  . 

0000 = F l t  2 

0001 = F l t  1 
0010 = PTM 
0011 z Unknown 
0100 - SIM 1 (S/,C 41) 
0101 = SIM 2 (S/C 4 2 )  

0110 = 

1111 * 
Unused 

c- 5 



618-306 
Revision b 

Item word 

2 

2 

Table C-1 (CS,  OC,, I M )  
Standard 

Experiment Data Record  Header 

Bits 

31-16 

15-8 

Description 
.--.-* 

Physical  Record Number - Sequential  binary  count 
of a l l  phys ica l   records   wr i t ten  on t h i s  EDR 
tape. The count is incremented by one a f t e r  each 
successfu l  write. This number is i n i t i a l l y  set 
t o  one (1) . 
_Data Mode - Contains the telemetry  format with 
respect  t o  data   content  and data  rate. 

0Ol6 x Engineering Zero - (See FID) 

0116 CR-2 

0216 = CR-3 

0316 = CR-4 

0416 CR-5 

OSl6 = CR-6 
0616 = Unused 

0816 = Unused 

. 0716 CR-1 

0gl6 = IM-7 
0Al6 GS-3 

OBl6 = IN-9 
0Cl6 PB-3 

ODl6 = PB-2 
OE16 PB-1 
OFl6 = GS-4 

lol6 = Unused 
1116 = GS-2 

1216 = IM-14 

1316 Unused 

1416 = IM-12 
1S16 = IM-11 

1616 1%-10 
1716 = OC-1 

1816 * IM-8 

. 
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Table C-1 
Standard 

Experiment Data Record  Header 

Revision D 

(GS, OC, IM) 

Bits 

15-8 

7-6 

5 

6-0 

31-16 

15-0 

c 

Description 

1gI6 = Unused 

1AI6 = IM-6 
1Bl6 = TM-5 

1CI6 = IM-4 
1DI6 IM-3 
1E16 IM-2 
1F16 = IM-13 

Engineer ing   Ext rac t ion  Flag - I d e n t i f i e s   w h e t h e r  
t h e   e n g i n e e r i n g   d a t a  was e x t r a c t e d  o u t  o f '  
a n o t h e r   d a t a  stream or was the   p r imary   da ta  
st.ream. 

00 = stand-alone 
11 = e x t r a c t e d  

Sic Piayback - I n d i c a t e s   t h a t  the- d a t a   i n   t h i s  
record  is Spacecraf t   t ape   recorder  p1nybat.k 
d a t a .  

0 - no 
1 y e s  

T h i s   f l a g  is set o n l y   f o r  d;ttn e x t r a c t 4  from 
PB-1, PB-2, and PBd3 t e len t* t ry  mode d:ltil. 

Spare 
S ta r t ing   Ea r th   Rece ived  Ti-% - Greenwich Hean 
Time (GMT) of t h e   f i r s t  PN b i t  of t h e  first 
minor  frame (MF) and c o n t a i n e d   i n   t h i s   r e c o r d  
from which t h i s  record's prime data is e x t r a c t e d .  
Binary   representa t ion  w i l l  be  used. 

Hour of Current  Year - Binary   hours   s ince   the  
beginning of the   cu r ren t   yea r .  See l'ast para- 
graph Page C-2 
Seconds of Cur,rent Hotrr - Binary  seconds since 
the  beginning of cur ren t   hour .  
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Table C-1. 
Standard 

Experiment  Data  Record  Header 

I 

.L 

Milliseconds of Current  Second - Binary 
milliseconds. 

Year - Binary year ( i . e . ,  77, 78 ) .  - 

. 
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618-306 

Standard 
Experiment Data  Record  Header 

Bits - 
7- 6 

5-4 

3-0 

Revision D 

(GS, OC, IM) 

Description 

Data Source - Contains  information  as te, whether 
the  data was derived from an IDR or Multiple Wide 
Band data (which indicates  that the  data was 
logged a t   t h e   s t a t i o n  and then  transmitted  to 
JPL from the log tapes).  

= Unused 
0l2 = Real-Time 

lo2 = IDR 
112 = Replay 

Golay Encoded Fla4 - Indica tes  tha t   the   da ta   in  
t h i s  record have  been  Golay  coded for  transmission 
to   Ear th  and  decoded upon Receipt a t  Earth,  so 
any correct ions w i l l  be flagged i n  the  header of 
this record. 

oo2 = Not Golay Decoded 
01 = Golay Decoded 
10; f Unused 
112 = Unused 

Segment Mumber - Other  than  those in   the   t ab le  
below are  zeros: 
BSTRUMEZT/ SEG SEGS WITH 
IATA MODE NO. WS - 
'Ps/OC-l 1 1-20 

2 21-40 
3 41-60 
4 61-80 

PS/CR-l,Z&GS 1 
2 
3 
4 
5 

WS/CR- 6 1 
2 
3 

0,5,10.. . .55 
GS=L-80 1,6,11.. ..56 
c~-1=1-80 2979~2. - -57 
CR2=1-40 3,8,13.. . .58 

4,9,14  ....59 
1- 50 
51- 100 
101- 150 
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618-306 R e v i s i o n  D 

Standard 
Experiment  Data  Record Header . 

- 
I tern Word 

5 

5 

6 

6 - 

- 
Bits 

. 

(GS , OC, IM) 

Descript ion 

INSTRUMENT/ 

LECP/CR-l, 2 
DATA MODE 

LECP/CR-B 

MAG/CR- 6 

CRS/CR-6 

mrS/GS 

!)VS/OC-l 

IRIS /GS 
( i f  144 
See.  Scan) 

SEG 
NO 
1 
2 

1 
2 

1 
2 

1 
2 
3 
4 
5 
1 
2 

1 
2 
3 
4 
5 
6 
7 

9 
LO 
1 
2 
1 
2 
3 

- 

a 

SEGS WI!H ~ 0 ~ 6 0  
MFS COUNT - 

CR-l=l-80 Even 
cR-2=1-40 Odd 

1- 75 
76-150 
1- 75 

76- 150 
1-30 

31-60 
61-90 
91- 120 
121- 150 

1-80 Even 
1- 80 Odd 
1- a 
9- 16 

17-24 
25-32 
33-40 
41-45 
49-  56 
57-64 
65- E 
73-80 
1- 75 

76- 150 

17-17 0,396. -57 
17-17 1,4,7.. . .59 
17-17 2,5,5.. .59 

Ending Earth  Received  Tine - GMT of the first b i t  of 
the l a s t  MF t h a t  i s  received and cmta ined  i n  t h i s  
record fran which t h i s   r e c o r d ' s  prime  data i s  
extracted.  
lour of Current  Year - Binary  hours  since  the  begin- 
ning of the  current   year .  See las t  par .  page c-2. 

Seconds of  Currant Hour - Binary  seconds  since  the 
3eginning  of the current  hour. 
di l l isecand of Current Second - Binary  milliseconds. 
Y e a r  - Binary  year ( i  .e . ,  77, 78). - 

c-10 



21 

22 

23 

24 . 
25 

26 

27 

28 

29 
30 

31 

Word 

0 

7 

7 

8 

8 
8 

8 

9 

9 

9 
10 

10 

xperi  

Table C-1.  

it ap aarc 

..~te;..,: Zara fiecord iieader 

7-0 

31-16 

15-0 

31-16 

15-8 
7-4 

3-0 

31-16 

15-8 

7-0 
31-24 

2 3-16 

Revision b 

(GS,  OC, IM) 

Software 'Version - Conta ins   i den t i f i ca t ion   ( i n  
b inary)  of the   sof tware system opera t ing   in   the  
computer s t r i n g  which created  the  current   record.  

Spacecraf t   ivent  Time - Greenwich Mean Time (GMT) 
that   corresponds t o  f h e  Spacecraft  Time of   the  
first MF from which tnis records  prime  data was 
extracted,   in   Binary  representat ion.  The format- 
i s  as follows: 

Hour of Current  Year - Binary hours since t h e  
beginning of the  c u m n t  year.  See Last para- graph Page C-2 
Seconds of   CuFent  Hour - Binary number of seconds 
since  the  beginning of t h e  cumenthorn.  

Milliseconds of Current Second - Binary millisec- 
onds. a - B h a ~ y  year ( L e . ,  77,781. 
SPacccr* Event Tim Fkg -Ominput by NORT f i l e .  
l t i n p u t  by EDR PROC. E i t h e r  all 0's o r  all  1' 

FDSC Correction Flag. - Ind ica t e s   t ha t  FDSC 
has been  corrected  in some manner. (Binary)  Th@re 
i s  one b i t  f o r  MOD 2, one f o r  MOD 60 and one f o r  
l ine   counts  also. (l*carrected,  O*OK) 3=Spare. 
2=MOD 2. l=MOD 60. 0mL.C. 

U S  MOD 216 Count Word - Contains  the  16-bit  MM 
-is record. Is incremented 
every  48-minutes, 

4JS MOD 60 Count Word - Contains  the module 60- 
Epacecraft time as created  within  the fDS for t h e  
first minor frame received that is contained  in  
:his  record.  Increments  every 48-seconds. 

IJS Line Count Word - Contains  the ISS l ine   count  
rhich  ranges  between 1 and 800. Increments  every 
1.06 second. 

lownlink Telemetry  Rate - Contains  the rate a t  
rhich the  HJ'S spacecraf t   t ransmit ted  the telememy 
lata t o   e a r t h .  ( i . e . ,  40 t o  115,200 bi ts /second) .  
Binary Code ) 

0016 = Unused 
0116 = 1 0  BPS 

0216 2 20 BPS 



6  18-306 
Revision 0 

2ab1e e-1 
S tanda t d  

Experiment Data Record Header GS, O C ,  

Item 

32 

33 

34 

Word 

10 

10 

10 

Bits 

23- I6 

15-8 

7-0 

Descr ip t ion  

0316 * 40 BPS OC16 = 19,200 BPS 
0416 - 80 BPS ODl6 = 22,600 BPS 
OSl6 * 160 BPS QE16 * 29,866 213 BPS 
0616 = 320 BPS  OFl6 - 44,800 BPS 

0716 = 640 BPS iol6 - 67,200 BPS 
OBl6 - 1200 BPS 1ll6 89b600 BPS 
0gl6 - 1280 BPS 1216 - 115,200 BPS 
OA16 - 2560 BPS 1316 = 33,600 BPS 

OBl6 = 7200 BPS l G l C  = 57,600 BPS 
k 

Effective Rate - Contains  the effective b i t  rate OF 
this  data wi th in  the downlink telemetry rate. 
(Refer t o  downlink te lemetry rate code) 

@Format ID word used  only  for  Engineering  record 

Bits 7 4 6 Format Type 
(Mracted A.aa telaPetry data s t r e - )  

0 0 Engineering without AACS Memory Readout 
0 1 Engineering, with AACS M e m a r y  Readout 
1 0 Imagiag/Playback 
1 I G S b E  

Bits 5 6, 4 Engineering Data Raqe (bps) 
0 0 10 
0 1 40 
1 0 1200 
1 1 7200 (1200 recorded) 

l f t s  3,2,1 Engineering Data Mode 
0 0 0 Launch 
0 0 1 Cruise 
0 1 0 Encounter 
0 1 1  TCM 
1 0 0 Special 
1 0 1 Science Maneuver 
1 1 0 CCS Memory Readout 
1 1 1 FDS Memory Readout 

B i t  0 Spacecraft  ID 
l = F L , T l  O = F L T 2  



ision D 

Item 

35 

36 

Hcrd 

11 

11 

618-306 

Tale  C-1 

Standard 

Rev 

I a- t ~ ,  OC, IM) 
Exprhent Data Record Hssder 

B i t  

31-24 

23-1G 

Descri2tion 

Bit Zrzor TcLtxance (Ki i )  - Ccntainc; the F?; 
bit error tolerance durtng frzxe. syxhrcaizaciaz. 
(Binary) 

DSN Equipment Configmatian-  Contains the latest 
status of m y  change i n  stat ion equipment config- 
uration during the time corresponding t o  t h e  firs, 
HF received in t h i s  record. 

BIT 23-21 = RECIVER (23rMSB) 
001 = #1 
030 = #2 
011 = t3  
100 = #4 

BIT 20-18 = SUBCARRIER DEMODULATOR (SDA)(P'@MSB) 

001 = #1 
010 = #2 
011 t B3 
100 = R4 

BIT 17-16 TELEMETRT'PROCESSOR (TPA) (17mMSB) 

00 = Telemetry  Processor (TPA) #1, 
Symbol  Synchronizer (SSA) 81 
(TPA #3 at conjoint  station) 

01 = TPA fl (or 31, SSA #2 
10 = TPA #2, SSA #3 
11 = TPA #2, SSA 14 

- 
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I 

Standard (GS, OC, IM) . .  

Experiment Data Record  Header 

Bits 1 Descr i p t  ion 

15-0 

31-24 

2 3- 16 

15- 0 

31-16 

15-0 

31-16 

Receiver  Automatic  Cain  Control,  (A=) - Contains 
t h e  AGC extracted from t h e  CCF block  from  which 
t h e  first minor  frame  received was derived. 
(Binary) 

DSN, S t a t i o n  Numbec - Contairu, t h e   i d e n t i f i c a t i o n  
number of t h e  DSN s t a t i o n   o r i g i n a t i n g   t h e   d a t a  
contained in t h e  f irst minor frame received of 
this   record.   (Binary)  

Spare 
Estimated E f t  Er ror  Count(EBEC1-Count o f   t h e  number 
of b i t s   i n   e r r o r ,   l o o k i n g  a t  the f i r s t  64 b i t e   o f  
each  prime MF over N number of frames. The count 
resets upon frame time domain o r  DSS change.  Placed 
i n  header  on LAD baais. 

- .- 

Frame Time 
.06 Sec 

Expected Frame Accumulated 
13625 

*4,.6,1.2,2.4,4.R 
~- - -- 
1562 

9.6,12.0,19.2 156 
Symbol Sinnal-to-Nois,e  Ratio (SNR) - Contains 
the  symbol SNR ex t r ac t ed   f rom  the  GCF block  from 
which  the first minor  frame  received was derived.  
(Binary) 

Decoder SNR - B i t  E r r o r  Rate out  of t he  Data 
Decoder  Assembly. 

-%vidual EDRs: Unused (set to zeros) 
Ph s i c a l  Record- Number 

B e  For combined EDRs: Physical  Record number 
In   b fnary  . 

15-8 DQSW Data Q u a l i t y   S t a t u e  Word for MF-1 through 
MF-8. For IRIS see page C- &6 

S t a t i o n  Lock S t a t u s  

B i t  15 * Unused 
B i t  14 = Unused 
B i t  1 3  = Unused 
B i t  1 2  = Receiver 
B i t  11 = SDA 
B i t  10 = SSA 
B i t  9 = MCD 
B i t  8 = TPA 

C-14 
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It en, 

15 31-16 

15 15-0 

. 16 31-16 

16 15-0 

17 I ' 31-15 

19-59 Oescri p.  
follows 

see Page C-17 

Data Quali,tv  Indicators 

Bit 7 = Unwed 
B i t  6 * Unused 
B i t  5 - Unused 
B i t  4 = PI? Error Outside BET (O=none, 1-bi t  errors 

B i t  3 = PN E r r o r  Within BET (O-one, l*bir: errors) 
B i t  2 - .SPARE 
B i t  1 = Valid Data Flag (-lid, 1-0 data) 
B i t  0 = GCF Block E r r o r  (0-0, l v e s )  

exceed BET) 

WStt . fur MriSB-MZriO 

wsx fer MPU-EF48 

DQSd f3r Y349-WS6 

DCSW for XFSi-XF64 

DQSV fcr f3E85-Wf2 

DCSX fcr  MF73-MF80 

Data Presence and Go1 ay Cocrectf on Indicators 

Two 8 b i t  fields t o  indicate Oata Presence and Go1 a 
Correction are suppl 5 ed for each o i  the 80* MF 
contained i n  this rear . The low order 5 bits i n  
an 8-bit  field  indicate Q 

a )  Data Presence ( l= f i l l e r ,   Pda te )  or 
b )  Go1 ay Correction (locorrected, 01 not 

for 1 segment o f  the GS MF and are  defined as : 

BIT POSITION BiTS IN GS MF 
17-0, 1 e f t  t o  r i a h t )  BEIMG RAGGEC 

4 1-432 
3 4331864 
2 8fi5=1296 
1 1297-1728 
9 1729-2160 

- 
- 
- 
- 
- - 

. -___c.-- -- n 

corrected) 

- .  

For non-segmented data, the  entire byte i s  
se t  t o  one vat ua. 
C-15 



;tern 

55 

56 

0 

0 

9 

213 

214 ’ 

215 

216 

217 

218 

1L9 

word 

19 

19 

0 .  

b 

b 

59 

59 

59 

59 

60 

60 

60 

15- 8 

7-0 

. 

31-24 

23-16 

15-8 

7 -0 

31-21: 

23-16 

15-0 

-- 

Bits 

Revision D 

lata Presence  Indicators  for MF-1 

lolay Correction  Indicators  for MF-1 

lata Presence  Indicators  for HF-80 ( fo r  IRIS = 
IF-16 : 
lolay  Correction  Indicators  for MF-80 

lata  Presence  Indicators for IRIS MF- .17 

,olay  Correction  Indicators  for IRIS = Mf- 17 

DRS Data Type - Numbers a r e  in HEX 

IRIS - 20 ISR = 29 
CRS * 21 DCOM = 2A 
LECP = 22 -MONITOR = 23 
MAG = 23 DcMs 2c 
PLS - 24 ENGE = 2D 
pPS = 25 ENGS = 2E 
PRA 26 
pwS - 27 
ws - 28 

kolay Correction B i t  Error Coun,t-Count of PN errors 
in a 48 see. period (80 MF) which a r e  i n  error. 
laximum count displayed will be 255. 

;olay B i t  Emor Summation - t o t a l  number of b i t s  
rodified by t h e  Golay Correction  algorithm  duriw 
I major frame. 

C-16 





fin& uat 

* 

O ,  i t  hoids  t h a t   p c s i t i c n   u n t i l  t h e  d a t a  are re ad 

o u t  a n d  t h e n  a d v a r l c e z  to the n e x t  F o s i t i o c .  B b l o c k  select 
systew.  seada t h e  i n i o r b a t i o c  i n  t h e  P E A  data  b l o c k  if ocly  
one blocrc has d a t a ,  01 i t +  a l t e r n a t e s  t e t w e e n  . b l o c k s  i f  both 
have dftta. T h i s  p o l l i n g  system v i l i  more s e q u l a r l y  r e c o r d  
PXA e v e n t s  t h a n  t h e  ea r l ie r  Pioneer s y s t e m  which d i d  n o t  
have  d m e t h a d  for d e t e r n i r i a q  i.f a part icular  .PHA r e g i s t e r  
had da ta  a n d ,  c o c s e q u e n t l y ,  o f t e n  sent zeros i n  t h e  teleme- 
try stream. 

As a e n t i o n e a  earl ier ,  v a r i o u s   e v e n t  reqister positions are 
recoq&izea b y  t h e  e l e c t r o n i c s  i n c l u d i n g  tto s t o e p i n q  ( A S  and 
BS) aid one p e n e t r a t i n g  (EEK) . These events ate  d e s c r i b e d  
f u r t h e r  i i l  Tables Ci and C r .  For the i iET telescopes, event 
t y p e  AS (Le.# S1) r e p r e s e n t s  part.icies which enter  t b r o u g h  

d e t e c t o c s  A I  a n d  A 2 ,  bl;t  d c  not e x i t  throuqti  t h e  guards, G ,  

or d e t e c t o r  Ci), YS { L e - ,  S Z )  events axe stoFpinq particles 
w h i c h  e n t e r  t t e  B s i d e  a u d  2Eki ( i -e . ,  P) t y p e  e v e n t s  pene- 
t r a t e  Getectars E l  a n d  8 1  and t h e  complete C detector stack. 
S i s i l a r  e v c t ~ t  reqister Fcs i t ions  are used for p u l s e  h e i g h t  
a n a l y s i s  of t h e  LE? and ?ET systerr;s, Each evect t y p e  is 
s t o r e d  i u  a 4 b - h i t  reqietex d e d i c a t e d  to t h d t  e v e n t   t y p e ,  
Eaci, P O L i i J i q  b lock  has f i v e  reqistcrs, The TET system has 
o m  reqister t h a t  may b c  s a m p l e d  by either p o l l i n g  black.  
betweerr readouts, t h e  p o l l l c q  s y s t e m  scans t n e   e v e n t  regis -  
ters in t h e  scquence . L E T E L * ,  LETSL, 2ITAS, BETBS, Z E T S L * ,  

LETSLI  i iEWZS,  U T ,  storljiliq o n l y  a t  a f u l l  r e g i s t e r ,  T h e  
block seiect s y s t e m  tw~qles a l t e r a a t e l y  betueen blocks if 
botli  haire d a t a  a v a i l a b l e  or selects d a t a  from t h e  apyropri- 
a t e  b i o c k  if o n l y  one haE data- If Loth b f c c k s  a r e  e a p t y ,  
4 E  zeros  are  r e a d  out. The format o f  t h e  U d - b i t  uord used 

for Piik eveuts is shown in TaDle CS, l o  u n d e r s t a n d  t h i s  

forwt, o ~ e  needs to knor, tne d e f  i n i t i c n  of the PkiB t a g  word 

S ~ U L I I  in ‘ h a l e  Ct., and the d e t e c t o r  elements w h i c h  are read 
o u t  d u ~ i c g  a .LET;&, i iET35,  iiETF, L2.2, G C  12’1 P! ib  event stouu 

in i&ie C7.  ( t b t t ? :  11. ‘iable L7 Z J E  s y m b o i  L A 3  llreans de- 
tector &i; 1- ,-,, * e1e~lent LL and t h e  s y a k o l  L E 3  5ear;s d e t e c t o r  

LET-U, eletricrit L 3 ,  O t h e r  symbols have  i jsen d e f i u e d  F r e v i -  
O U S i y )  0 . 
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Rate t a b l e  

SE R l  RZ 

PSZ n 
Bsz 2 
BSZ 2 
BSZZ 
BSZZ 
8322 
ESZ2 
PSZ2 
PSZ 2 
8322 

t?: Ah 

PEN PC 
PPN PC 
PEN PC 
PEN PC 
PEN PG 
PEN PC 
PEN PG 
PEN PC 
PEN PC 
PEN PC 
PEX PC 
PEN PC BSZ 2 1 ESZ2 

BSZ2 I Pm PC 
ESZ2 PEN PC 
BsZ2 Petl PC 
@SZ? J PPN PC 
ESP PEN PG 

ESP PEN PC 
BSe PEN PC 
ESP PEN PC 

izF PEN PC 
PEN PC 

B S e  PEN PC 
PSp PEN PC 
BSp PEN PC 

BSc PEN PG 
BSp PEN PC 
ESp PEN PC 
ESP PEN PC 
@St PFN PC 

e sp .  PEN PC 

esp PPN PG 

BS2Z 2 
ES 222 
BSZZ? 
ES2Z2' 
PS 2p 

Es 2P 
PSie 

BS2e 
PSc'p 
E S 2 e  
eszp 
ES2e 
BS2p 
BS2e 
BS ZP 
ES 2c 
BS2p 
BS2e 
ESZp 
BS2e 

R50 

D6L 
CA t GB 
D3H 
D7L 
D6H 
D7H 
D5L 
D8L 
D 1H 
DO!! 
D2L 
D 9L 

LASL TAN ILO D.lL 
LBSL TAN T H I  D:R 
LATRP TAN TLO D2H 
LETRP TAN T l i l  DIL 

LA2 TAN T H l  GA + c P  

LA4 T1N THL D7L 

LBSL TAN THI D7H 
LATRP TAN TLO D S L  
LETRP T4N T H i  D8L 

LE2 TAN THI D W  LE: TAR TLO D2L 
LE8 TbN T H I  DSL 
L M L  TA% fLO D.lL 
LBSL TAW TRI DZH 
LATRP TAN TLC D2H 
LETRP TAN T H I  DOL 

LAI TAN n o  D ~ L  

LA: TAN r L o  CSH 

LASL TAN n o  DW 

tB .1  TAN TLO D1H 

Sf? = SU~COV s t a t e  t S 1  ,+ ;.Si + 4.S: +B.SU + 4C.Sf s5 H c .  
, ,.. 

Pste trble is for AUTO ccdr. When GRS i s  comnandad to,HG or HGr laode Only t h e  betto. 
or top h a l f  is  read out. 
Note that there  8re actual ly  tuo high (rain b i t s .  

TdLie C 1 - Voyager Rate Telemet rp L n f  ormation 
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1 $6 described: HET 2 Is s imi l a r .  

Iiunber (SS) S t a t e  Equation 
Acccm t c i n  Subcoa Simpllflea Logic 

(St - S4) 
A I  ' HG 8 l l  A1.A2.C4*.G14 

AS23 R l  LC 8 l l  Al.A2.SA.C4*.G3* 

B S Z i  R2 LC a l l  Bl.B2.SB.Cl*.G3* 

ESP I2 HG 
S2=0(3/4) 
S?=O or B;.B2.S%.Cl*,.Gl* 

6Je . I S  HG SlxSPol  E1.B2.C4.SB*.ClS.G1* 
(1/4) 

PEW :i both . a l l  B1.BZ.Cl 
PG both a11 PEW.Gl* 

BSU2' RS LG Odd BIIB~.CS.C~*.SB*..G~* 

EStiZ2 R5 LG even Bl.Ba.kU.C3*.SB.G1* 
tSt.1) 

BSSc R5 
(S1+0) 

HG 
ES4p AS 

odd Bt.B2.'C(I.C?*.S3*.Cl* 
XG even Bl.B2.C4.Cj*,SB.G1* 

bSj.?2* A6 . 8s '8bOV8 . - - CU*C3.C2' - - 
BS3e 
BS322 

BSjp 
BS222' R7 
ES2Z2 
est8 
BS2p 

8S 8bOVe - - CS.C3.C2.C1* - - 

Description 

A l l  nuclel  o f  appropriate  r8ngc, 0.15 t o  15.3 1 ~ 0  S i  nmin,l. 

A l l  ngclel  o f  2>+3 of appropriate range, 0.15 to 15.3 a S i  nwit 
Electrons  climlnatcd by t h in  A detectors .  

ZC3 eliminated by s l a n t ,  SA. 
A11 nuclei  of D.2 of appropr ia te   rmce ,  2 t o  22 M S i  ft08in81. 
Sle*trons 2s: eliminated by s l a n t ,  SB. 
; l l*nuclei  of appropriate  range, 2 t o  22 am SI nominal. 

I l r c t r o n s  of rpproprlat+ :-ange, U t o  22 mm Si nominal. 
l i c l e i   e l f m l n s t e d  by s l a n t s .  
A!l p a r t i c l e s  of range greater  than 22 mm Si  no1nin81. 
Sima 8s PEN, but some htaviee lost  due  to  knock-ons and cross-t8 
Protons of appropriate  range,  4 t o  ? O  EX. 2>+2 rlimln8ted by a 1  
1 s t  quards. 

Rost e lec t rocs   e l in inf t tad  by high  thresholds on.81 and 82. 
Pa2 of ap?roprlate  ranee, (I to 10 am. 

hucltt of 4 to 10 nm. Electrons  eliminatod by s l8n t .  
I I ee t rons  of 4 t o  1O mm. Nuclei ellrnlnated by slanz.  

As above, oxcrept nominal  range o f  10 t o  16  ma^ S i .  

A L ~  above,  ereept  cemfnal  range of 16 to 22 S t .  

.. 
Analysis is tied t o  r8tts R1, R2, 8nd As. Buffers 8re ca l l ed  XET AS, H E T  BS, and HE1 P. 
F o l l w l n g  table rhous name o f  rnalysls requirement 80 function o f  gain, subaoo s t a t e ,  and buffer. 

G8in Subcom 
Str te 

H8m8 Acaua Subcw  Slmplifisd Log14 Desoriptl on 
. -  

TAW A26 a l l  Wl.Y2.D3.D8*.G* ' Eleotronr of appropriate  range. See noaln8i  respaase otlrves. 

Ti.0 R23 even ikX.DS.D6*.U1* Low enorFy electrons.  
I :Sl.O) 

TAN c8uses anaZysls. Events are s to re& 1% buCfer ca l l ed  Xi. 

rablc  i2 - C e f i n i t i c n  o.f Symbols lisea in Table C 1  

f G r  l iE.1,  U T ,  and TET 
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-COPE PAluMflzRs 
Geometry 

Event Type of 
Analysis 

Proton Energy Coincidence 
Range (MeV) 

Detectors 
Condition 

Factor 
Analyzed -(cm*-ster) 

T a b l e  C3 - BET Tdesccpe 3arameters 

LET TELESCOPE PArwfETExs 
(St * Slant Condition) 

Geometry 

Element (&v/nuc) Condition Amlvzed (cm2-sr) 
Energy  Range Coincidence Detectors Factor 

s1 2 2 2  8:3-8.4 LlLZL33 n' L1,Lz.W 0.u 

T a b l e  C4 - LIT Telesccpe 2aranreeers 

Word format: 
: 1  12 I 4 3  24 I 25 36 1 37 48 I 
I I I ' 

HETILET ' TAG WORD ' PHA3 I PHA2 : P H I 1  1 
I . I  

TET : TAG WdRb 1 I TAG WORD 2 i PHAP : PHAl 1 
I I I I I 

i i I I . *  
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HLT AS 
HET BS,FER 

c 1  c2 
c 1  

c3 I . 
s l a n t  L1 c2  12 

C 3  

Tag Bits : 1 2 3 1 4  5 6 1 7  8 9 : 1 0  11 12 
+-----u---------U--.-Cu---u----r--ur--C-----u-u-r-u 

1 CY s l a n t  C 2 *  : C l . G 3 .  HG 
s l a d t  G2' I G l . C 3 .  HG 

n i o  bloak  caution 

s L B l  DLA2  DL83 : DL82 DLA3 
0 : 1  block  caution 

I L D l  DLCZ DLD3 :. DLD2  DLC3 1 ; 0 
1 : o  blocks0  caution 

I D2H 0 3 L  D3H : D4L DQH 1 1 1 
blookrl   ceutlon 

I ADQL D5L DSH : D6L D6H D n  I D7# DOL GI + GB 
0 oeution 

! CQ 

Block x 0 for block I. 1 far Block 11. 

Caution  flag = o v a f l o w  i n  FHA or high gain/Iow saln svt tching in  progress. 

Table  Cd - F l i A  laq  Yord Definition 

PHA Rt8dout : 

LET and HST 
Sum .' .AS * BS P LET 
A 1  + LA3 + L e 3   P H I 3  p y 3  
c2 + c3 + c4 PHA3 PHA3 
I2 + 62 PH12 PHA2 
C1 + LA2 + LB2 
C l  + c2 c3 
91 + LA1 + LB1 

TET 
D l  PHA 1 
D2 PHAZ 

- PHAZ PHAZ 

PHAl PHI1 PHA1, 
PHI 1 -- 

_ _  ..-. 

Gain switching i n  HET is done with S5 after each 4dO r a t e  readout8 when in AUTO mode. 
H i g h  gain Tar SS = 1 
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Appendix D 
TLiE VOYAGER ENCPCLOPEDLB T A G E  FOBBAT 

Z a c h  Yovaqer :ibrary consiE. te  of encyclopedias .  T h e  Ency- 
c l o p e d i a  i s  o r q a n i z e d  i n t o  vc lumes ,  Each yolume~ is d e f i n e d  
by a I S - m i n u t e  interval t h a t  s t a r t s  a t  a n   i r i t c y r a l   7 5 - a i n t l t e  
bouxiciary, [Le,, D A  t h e  hour, 75 E i n u t e r  a f t e r  t h e  hour, 30 

m i u u t e s  a f t e r  the houz, a n d  45 rainutes  after t h e  h o u r ) .  The 
cloclc u s e d  f o r  the p u r p c s e  of d e t e c r n i n i n g  time is the Uni- 
versal, t i w  a t  t h e  spacecraft .  Each volume is a s s i g n e d  a 
u n i q u e  ucrllrber which is tne number, of 15-minute  intervals  
o L a p s e d  since t h e  s t a r t  .:of c a l e n d a r  year 1937, A volume 
comprisss a d  inteqral  nun be^ af i n s t r u l e e a t  subcorn s e % u e n c a s ,  
and therefore olay c o n t a i n   e x p e r i m e n t a l   d a t a  for a time in- 
terval  which d i f f e r s  fron; t h e  time i n t e r v a l  of t h e  volume by 
as ~ u c h  as one S U b C O m  squeace.  A volume b e g i n s  w i t h   a n  
i d e n t i f y i n q   i n t r o d u c t i o n  and p r o v i d e s  inzoraation r e g a r d i n g  
its c o n t e n t s .  Fullowing the i n t r o d u c t i o c ,   t h e r e   s a y  De one 
or uore chastcrs. 

A g&~&gg c a n t a i n s   d a t a  oktained uudor t h e  same ins trumeut  
c o n a i t i o u s  ( s t a t u s ,  a n a l o q ) ,  aad b e q i n s  w i t h  art i n t r o d u c -  
t i o L ,  The i n t r o d u c t i o n   i d e n t i f i e s  *he chapter a n d   p r c v i d e s  
a qecerai d e s c r i p t i o &  o r  its c o n t e n t s ,  and t h e  c o n d i t i o a s  
that nay have l e d  to its c r e a t i o n ,  A c h a p t e r  is tcrmina.ted 
whel.; either a c h a n q e  iI; experiment st a t u s  occurs, or thare 
is a qap i n  tiie d a t a .  The chapter i n t r o d u c t i o n   i d e n t i f i e s  
the a c t u a i  start-tin;@ a c u  end- t ime-  of d a t z  inclucled i n  t h e  
chapter.  A I;umf;er of verses fol low t h e   c h a p t e r   i n t r o d u c -  
t iozr. 

A x ~ d s g  c o ~ t i s i n s  ali a a t a  of a s p o c i f i E d  t y p e  that cas ac- 
q u i r e d  r i t t  tne tirrte sFar .  covered h y  t h e  chap ta r ,  Each 

v e s s e  b e g i n s  k i t h  a preface t h a t  i d e u t i t i e s  t h e  verse as be- 

l o ~ q i n q  t o  a p a r t i c u l a r  chaFter of a q i v e n  voiuae and de- 
s c r i t u s  t k e  type of data  c o r l t a i n e d  i n  the v e r s e ,  The data  
f o l l o r s  t h c  p r e f a c e  i n  ar appropc ia t e  f o r m a t ,  
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The foruats  of a Voyaqer encyclopedia  , vciume in troduct ion ,  
chapter i u t r o d u c t i o n ,  a n d  verse f cLlov. Additional informa- 
t i o u  on tileoe formats is  given i n  Tables 7 through 6 ,  which 
are takeu *from ' t h e  inr^or&al  docuaent e n t i t l e d  LLbrary Organ- 
i z a t i o n ,  c i r c u l a t e d  by CSC i n  Deceinber 1976. Sidnilar infor- 
ination tor iSEE-3 Encyclapedia taFas can be found i n  &fer- 
ence 9, 

b 
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I 

0.0 VOLUME INTRODUCTIOS 

Byte 

0 

1 

2 

. 3 

4 

8 

8 

10 

12 

14 

14 

16 

18 

20 

20 

22 

24 

28 

28 

30 

3 32.;’ 

*Length 

1 

1 

1 

1. 

4 

6 

2 

2 

2 

6 

2 

2 

2 

10 - 

: 2  

2 
2 

2 

2 

2 

2 

- Xame 

VOCHPN 

VOVERX 

EPV 

SCID 

VOVOLN 
EPDT 

EPYR 
EPMN 
EPDY 

VCDT 
VCYR 

VC” 

VCDY 

VSTRT 

VSYR 
vsm 
VSD’Y 

VSHR 

VSMN 

NMCHP 

Description, 

Chapter number (20) 

Verse number (ZOO) 

Encyclopedia  Program  Version 

Sate=&  Identification 

Volume number ’ 

Encyclopedia Program Date 
(Year - 1900) 

Month of year 

Day of month 

Volume  Creation  Date 

(Year - 1900) 
Month of year 

Day of month 

Time of Volume (Start Time) 

(Year - 1900) 

Honth of year 

Day of month 

Hour of day 

Minute of hour 

. -  

@=e 

Number of chapters in the volume 
(may be zero) 

--9 34 .;‘- 52 f l R m r .  . TwenSp-skn: 2-byte fields,  one. for each of 
the :‘analog parameter& .that d&ffi& accept- 

- able range of variation of the parameters. 
-. Byte 0 - fijninum acceptable value 

X - maximurn acceptable value 
-- For parameters for rrhich a percentage 

. . .. . ’- .%‘e . --.-.--~.,-~----~~~--.~.- ._ - .  .._: . ~ . .  . . . 

i . change is acceptable, byte 0 is  set =255, 
- -  __.-- ’ .. . 

and byte 1 contains  acceptable variation, 
in parts per 256. 
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Byte&%i% 

--$ 86 8 

- Same 

CHSLC 

+ 94'  1 DQAON 

1 1 CRTTERX 
. , , . -. 'r; .i..: ..... - . .. . , 

. .. . . . .. 
. -.:.*-. - - 

. . .  . .  :.. . -. .. . - .. 
I 

3 1 CCHs3IC 

4 4 CHVOLN 

Description 

Subject  matter  code for each of the  chapters 
in the  volume. One byte field idmtifies 
each of the chapters in the vo1um.e  accord- 
ing to the following code: 

sit 0 - C-norr?inal conditious wrt status 
I-other condittons w r t  status . 

I - 0-real  data 
1-calibration data 

2 - &analog parameters within 
toIerance 

1-unusual (perhaps  unacceptable) 
values of analog parameters 

3 - 0-no t ime gap 
I-time gap in data 

4 - 0-no change in mode 
1-change in S/C data mode 

5-7 Spare bits 

Data qualie acceptance ON mask 

Data qua&@ acceptance OFF mask 

Spare 

n3 1 

. .  

Description 

Chapter Verse Number - 0 

Spare 
. - .  - . .  .. . - 

Subject  3Iatter  Code 

VoIume S a b e r  

-3- 



I 

Byte Length 

8 8 

a 2 

10 2 

12 2 

14 2 

.~ 

Starting S/C time of data included 

Year - 1900 

Hour of year 

Second of hour 

Millisecond of second 

Ending S/C time of data 

Year - 1900 

Hour of year 

Second of hour 

Millisecond of second 

Start FDS Count 

spare 
216 counter 
Mod 60 Counter 

Line count 

Format code of data in tMs chapter 

Number of verses in this chaptar 

Chapter Couklrts Table 
nth byte of this field points to the verse 
containing nth type of data 

0 - no command received 
1 - command received 

Command text. . . . .T . - .  . - I . .  . .  

Status words 0-15 that define chapter 
contents. Lonr order 12 bits of each 
I6-bit word contain status word, The 
structure of high order 4 bits follows: 

DTSTRT 

DTYR 

DTaR 

DTSC 
"SC 

16 8 

16 2 
DTEND 

E m Y R  

EXDHR 

ENDSC 

ENDMSC 

18 . 2 

20 2 

22 2 

24 8 

24 2 

26 . 2 

FDSCTR 

CTRl6 

CTRGO 

CTRLIN 

28 2 

30 2 

32 2 DMOD 

34 2 

36 100 CHCN 

2 136 ChIDF 

. . .. 

140 32 STAT 
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I 

172 43 

220 

222 

224-227 

Xame - 

AMX 

2 TTMP 

2 ETMI? 

4 

Verse Preface (Length = 8 bytes) 

Description 

Bit 0 PS error outside BET 
0 - none 
I - bit errors exceed BET 

Bit 1 Valid data flag 
0 - rd id  
1 - no data 

Bit 2' GCF Block error 
0 - no 
1 - yes 

Bit 3 0 - status read out in this chapter 
1 - s t a m  inferred 

Analog parameters (MUX) 

low order byte - value 

Mgh order byte 
0 - vdue read out in this chapter 
1 - vdue inferred 
2 - value not available 

Telescope temperature 
(format as with A M X )  

Electronics temperature 
(famat as nrith AMX) 

- . .  

. --. 
. . .  spare - 

...... 

1 

2 

VEYERN Verse number 

Spare 
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B.yte 

3 

4-7 VEVOLV 

8-1 1 

12 

RREXERSE = offset of data = 12 

Data Type 0 - Raw Rates Data 

PREVERSEW 

+1 

+2 

+3 

+4 

+5 

+6 

+8 

- Name 

CNPS 

CMPS 

GAIN1 

GAIN2' 

AUTO1 

AUTO2 

NSEC3 

RATE 

DescriDtion 

Subject matter code - Data Type 
(See Table 1. ) 

Volume number 

Spare 

Verse body - Data 
. 

Description Length (b.vtes) 

Commutator position for the first 1 
set'of rate readouts 

Commutator position for  the first 1 
set of rate readouts 

HETl gain mode for  the first set 1 
of readouts (*low gain; 1=high gain) 

HET2 gain mode 

HETl autoZnatic gain rsni-tching 

1 

1 
(&yes; I=no) - . -  

HETP automatic gain switching 1 

Number of rat4 sequences  in the 2 
verse 

30*NSEQ rate words in the format 

Data 'I'm 1 - Coincidence Condition Nap (Length = 112 bytes) 

PREVERSE~ CCM One 16-bit word for each of the first 

-. 

53 rates in Table. Each word indicates 
the presence of terms in coincidence 
condition applicable to the  corresponding 
rate. 
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Data Type 1 (continued) 

Name - 
PREVERSE+lO6 

Length (bytes) 

6 

Description 

S p a r @  

135 rate summary blocks (16 
bytes each) cozkesponding to 
the rates in Table 5 

135x16 

MUMPHA 

EVNTYP 

Number of PRCA events in this 
chapter 

4 

+4 

+8 One byte field for  each of the 16 16 
PHA events that preceded the first 
PHA event in this chapter.  Each 
'byte contains tbe data Qpe of tM 
corresponding event. In the event 
of data discontinuity between previ- . . . .  

ous vplume and the current volume, . . .  

these fields are padded. . . . .  

. .  

. .  
One byte field  for  each  event in this 
chapter. Byte contains data type of . . . . . . .  

the, event. fPadde+all bits on; . .  

Null eventsall bits off) 
Record fitled to double-word boundary. . 

+24 

. . . .  . .  

PREVERSE+O PE4FtAT Rate summary block for the 16 
. . - .., . . .  .. 

Number of events  corresponding 4 
to  data type 

e20 

+24 PHA 

Spare 4 

PHA events; &byte entry for each 
event  in the format in Table 6 - 7- 



I 

TABLE 1. DATA TYPES 

Code 

0 

1 

2 '  

3 

4 

5 

6 

7 

- 

a 
9 

10 

13-17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Description 

Raw rates 

Coincidence condition map 

Rate Summary 

PHA History 

HET-I. AS 
HET-I AS23 

EIET-I BS22 

HET-I BSP 

HET-I BSE 

HET-I PENL 

MET-I PEW 

RET-II corresponding to 4-10 
LET-A 23* 

LET-A 23 

LET-B 23* 
LET-B 23 

LET< 23* 

fiET.4 23 
LET-D 23* 
LET-D 23 

TGT 



Bit - 
0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

l2 

13 

14 

I5 

TABLE 2. BIT ASSIGNNENTS FOR*CCINCIDENCE 
CONDITION JIAP 

LET - 
LI 

rz 
5 
=4 

SL 

0 

0 

0 

0 

0 

0 

0 .  

0 

0 

0 

0 

- TET 

w1 

w2 

D3L 

D4 

D5S 1 

Ds= 1 

D7 

D8 

GA 

GB 

UT 

. O  

0 

0 

0 

0 



2Xk 
0 

Bit - 
TABLE 3. RATE WORD FORhlAT 

Descriptiao 

0 Fill data flag ( O = m  fill;  1=fill> 

1 

5-7 

PN error outside BET 
(hnone; 1=bit errors exceed BET) 

Valid data flag (O=vd i&  1-0 data) 

. .  GCF Block error (-0; l=yes) 

Trend-check indicator 
0 = readout follows trend 
1 = readout does not follow trend 

Spare 

Decompressed  Rate Counts 

. . . .  

. . . .  

. . . . .  



I 

Byte 

0-3 

4-7 

8-11 

12-15 

TABLE 4., RATE SU3131..4RY BLOCK FORMAT 

Description 

Accumulated counts for this rate, excluding read- 
outs which (a) appeared in a minor frame. for which 
bit errors exceeded  toieranee, or (b) failed trend 
check, 

Time in seconds over which the counts above were 
accumulated. 

Accumulated counts for this rate, excluding readouts 
for which data quality was  unacceptable or gain mode 
was  unavailable. . ., 

Time in seconds over which the counts in the pre- 
ceding word were  accumulated. 

. .  

.... 

. -. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

f 
14 
15 

16 

17 
18 

19 

20 

21 

2 2 4 2  

43 

53. 

52 

53 

54 

55 

56 

57 

58 

59 

60 

6 1  

62 

63 

64 

65 

66 

67 

. 68 

69 

70 

71 

n 
73 to 1-21) 

45 

48 LBZ3 96 

47 LC% 97 

48 LC23 98 

49 ma 99 

50 mz3 100 

TAX 

TLO 
THI 

-1 cii 
A2H 

CXH 

G2H 

BIB 
SBH 

C3H 

C4H 

B2H 

01 

AIL 
A2L 

ClL 

C2L 

BlL 
SA1 
S A 2  

SBL 

C3L 

G4 L 

B2L . .  

101 SLB 

104 

105 LB2: 
106 =3 

107 -4 

108-119 LFITC, 1;ETD(cor 
popding to 96-1 

u0-3ns TET singles 



1 

Byte - Bit 

0- I 0 

. 

TABLE 6 .  PHA EVEXT FORMAT 

1 

2 

3 

4-15 

2-3 0-3 

4-15 

4-5 . 0-3 

4-15 

6-7 0-3 

4-15 

. . .  
.-- ..... . -, __- .- .... _- ... .- ................ .. - . .  . .  . . . . .  . _ .  ...... - .-- . . .  . .  - . . . . . . . . . . . . .  . .  . .  

Description 

PX error outsida BET 
0 = none . 1 = bit errors exceed PN 

VaIid data flag 
0 = vdid 
1 = no data 

GCF Block error 
0 = no 
1 = yes 

Spare 

TAG1 

0 

PHA3 (For .TET TAG2) 

0 

*% 
0 

. _ . - . .  . . . . . . . . . .  . . . . . . .  . . .  . -  . .  . -  



, 
Muher: 4-700e-1 
Date: 

USER 
PROGRAM: Fixed Ins tmen t  PI 

SEDR Processors 

ccimmR ct3awER 
SPSTM: m A c  si08 SPSTEM: 

WRWSE OF IM!ERl?ACE - .  

To provide the med or  direct sensing instrument Rinci9llib Investigators 
with the pzwai3.ing naqation.and  orfentation  conditions when their  
scientific data were obtained, 

DEERFACE DEVICi3 
Magnetic t ap?  of seven or nine  tracks  written  at a tape density of 800 BPX 
using odd lateral   p 'kitg.  The tape will c a t e i n  a single f i l e  termed 
w e d  I n s t m e n t  SZDR i?ile", 

aATA CODE 

."  

', 

A l l .  islteger quantAties will be in the 2's cqlauen6 form, The floating 
pow words will be in the stahdard I8.rl 360 fo-t w&ich is given below. fn 

indicates  the  sign of the  quantity  represented bg the 
m a t i n g  point word. If' SIGm = 0, the  quantity fs 
posftive, If SXQJ = I, the  quantity is negative, 
indfcates the location of t h i  hexidecimal point of the 
F R " O X  portion of the word, This valzrct is normalized 
t o  B hsddeclraal value of 40 such that CHAR - 40 (hex%- 
dGcinrrrl a r t t b e t i c )   b a t e s   t h e  hexideciml point to   the  
right when positive and t6 the left  when negaeitre, The 
QtAR can also also be cksidered as a decimal scale 
factor which the F'RACTIarJ when evaluated as a decimal 
number wlst be d t i p U e d  bg t o  praperly evaLuate the 
quantity, Under this scheme, the nonnallzed value is 
6t (decimal) and the scale  factor i s  the (QiAR - 64)th 
power of l6, 



FRACpIOrn contains the significant  digits of the  quantity with 
the hexidecimal point  located t o  the l e f t  of b i t  8. 

The foUowing algorithm  could be used t o  evaluate  floating point quantities 
from t h i s  format: 

RECORDII?G MEXXOD 
UNIVAC U08 System Library Rotrtine, IOW (binary  read/write  routine) 

D m  llpTlEHFAcE DEFIIKETIC!IY/&WAT 
!the SZDRGEZ Program will wrfte a nine (9) track magnetic tape f o r  the CRS, 

PRA, PLS, MAG, LECP, RSS, IRIS, PPS and W S  PIS and a seven (7) t r a c k  mag- 
netic  tape for  the E% PI, All words will be 32 b i t s  i n  length and a l l  
physical records' except for  the header  record WfU. contain the same number 
of words for any single SEDR, The foUowing attachments t o  t h i s  document 
describes the structure and content of the Fixed  Instrument SEDR File. 

Attachment A Fixed  Instrument SEDR Fi le  Layout 
Attachment B Fixed Instmment SEDR Header Record Fonnat 
Attackment C Emrigation Data Block Format fo r  Cruise Periods 

Attachment D navigation Data  Block  Format for Jupiter Euccnmter 
'Attachment E Efavigation Data  Block Fowat far S a t u r n  Encounter 
Attachment F Pointing Vector Data Block Fonnat 

DEFIKITTOR OF 
Cartesian  State 

Celestial  Clock 
and Cone Angzes 
Equinox 

Jupiter System I 
Prime M e r i d i a n  

Cartesian  position and velocity components i n  the 
following order:  X-position, P-position, Z-position, 

Clock and cone angles centered a t  the  S/C with respect' 
t o  the Sun - S/C - Canopue (ABC) reference system. 
Refers to  the  vernal  equinax, i.e., for the planets  the 
vernal equinox is defined as the axts frcrPathe c-er 
of the plaaet t o  the ascending node of the planet * s 
o r b i t  through the planet's equatorial plane, 
This prbe meridian aystem is identified with the rotation 
of the  vlsible  features  in the Jovian equatorial zane. 
The exact definition of t h i s  sy&m can be found i n  the 
WplanaCory Swplanazt t o  The Astzancanfcal hanerls and 
The Amezlcan EphenerLs a d  lkuticsl Almanac g: Explanatory 
Supplaacent t o  the Ephemeris). JPL Technical Report (TR) . 32-1508, dated  January 15, 197l which can be made avail- 
able upon request also contains the definition. 

X*velOCify, Y=V&ocitg and Z-VlelOCity. 
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Jupi ter  System I11 This prime meridian system is identified with the  rotation 
Prime Meridian o f  radio  emissions &om Jupiter. This rotation  probably 

corresponds t o  the rotation of the Jovian inner core which 
is associated with the planet's magnetic field.  The pre- 
sent System III is formally known a s  "System I11 (194'7.0)" 
which is  precisely  defined  in  the U.S. Revd. Observatory 
Circular Ro . 137, dated March 14, 1972 . Homer, the 
In te rna t iona l   As t rondca l  Union (IAU) is planning t o  
adopt a new System 111 definit ion scandime during the 
summer o f  19%. This prime meridian system wtll be de- 
noted "System III: (1965.0)". Eote that the SEDR will - 
confain tbe system which is currently  sanctioned by the 
U U  which wil l  mast likely be the latter system. Re- 
ference to t he  formet system is  given only because the 
latter system has not been formally defined and t o  give 
interested  reader sane idea of the e.8sence of this prime 
m e r i d i a n  system, 

Saturn Prime 
Meridian 

This  system is B JPL defined  system which assumes a con- 
s tant   rotat ional  rate of the p r i m  meridian and a zero 
hour m a @  of the equinrrr a t   t h e  epoch of 1950, January 
1.0. The exact definit ion of t h i s  system can be found 
i n  Ja Technical Report 32-1508, dated January 15, l9n 
which is available upon request. 

Longitudes The longitude canventions w i l l  conform t o  the U U  stan- 
dards Wch specify positive west 1ongiCudes for both 
Jbpiter and Saturn. 

GLOSSARY 

BPI Bits Per Inch 
C Character Quantity 

d i m  dimensionless 
Double Recision  Trajectory Program 

E Floating  Point  Quantity 
FTSC F l i g h t  Data Subsystem Count 
FIe Fixed Instrument Pcrinting 
@iT Gresrfch Mean The 

I Integer  Quantity 
IAU International Astronolnical Union 



IRG 
IRIS 

JPL 
km 
b/sec 
LECP 
LEI! 
WSF 
MAG 
MEaDDYY 
MOD 

msec 
P I  
PLS 
PPS 
m 
Pws 
RSS 

SCE 

-I- 

I&er-Record Gap 

Infrared Interferometer Spectrometer and Radiometer 
Subsystem 
Jet Propulsion Laboratory 
kilometers 
kilometers per second 
Low Energy Charged Particle Subsystem 
Law Ebergy Telescape 
Lef't Justified Space Filled 
Magnett;cnneter Subsysten 
Month-Day-Year 
MoWo 
milliseconds 
PrincipLe Investigator 
Plasma Subsystem 
Photopolarimeter Subsystem 
Planetary Radio Astronomy Subsystem 
Plasma Wave Subsystem 
Radio Science Subsystem 
Spacecraft Event Time 
SeCOndS 

Supplementary  Experiment  Data  Record 
Supplementary FXperimcnt Date Record Generation Program 
Spacecraft 
Ibe ELectron Telescope 
Ultraoeialet Spectrmeter Subsystem 
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ATTACHMEmT A 

Fixed Instrument SEDR 
File Layout ’ 
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Attachment A 

Fixed  Instrument SEDR 
Fi l e  Leymt 

The following S D R  f i l e  (tape) layout  represents the cannon f i l e  structure 
t ha t  will be supplied t o  fixed instrument  Principle  Investigators  (PIS) of 
the "7 mission. 

l26 HEADER ' 
RE%oRL) 
IRG 

} SDARArn PHYSICAL RECORD 
words 

l26 
Word6 FfRgT LOGICAL RECORD 

I . I 

VECroR 
BLOCKS 

IRG 
NAVIGATION 1 

1 SECOND LOGICAL RECORD 

J 

'I 

I 

Each logical record will cmte in  one navigation  date.  block  (one set of 
navigation data effective a t  a parkicular time) and e l l  painting vector 
data blocks associated  with it. This association i s  determined by time 
such that the times ai the pointing Vector Uoeb i n  any logical record 
a r e  closer t o  that logical record's  navigation block time than any other 
navigation block the on the S'EDR. The following figure i l l u s t r a t e s  haw 

SEDR logical  records would be formed given an arb i t ra ry  set of na-figation 
and poirrting veCrt0.r times. l'?ote t ha t  the naviga.tion block is always the 

Navigation . 
pointing vector ..... .. . 

first 
Time - logical 

record 

e 

e . . . . . .  

second 

recard 
logical 

. 
. 

third 
log ica l  
record 

. 

. 
fourth 

record 
logical 

Page 1 of 2 

. . .. 
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Attachmtnt A 

first  dzta in   the  logical record even thocgh sane of %he pointing  vector 
blocks may have ear l ie r  times. However, the naviqatiorr and pointing vec- 

t o r  block8 taken as iodividual  sets will always be in  increasing time or- 

der. 
Each logical  record will be camposed  of' an integral  number of physical . 

records. Also, each'physical.  record will contain an integral  number 09 
126 word logical blocks. The number of these  blocks  for each physical 
record will be determined f%an the size of the  navigation  data block and 
one pointing  vector block. For cruise and Saturn  encounter, the navigation 
data  block  occupies one logical block while the Jupiter encounter nadgation 
block requires two logical blocks. The painting  vector block is  mission 
phase  independent and almm occupies one logical block.  Therefore, the 
physical.  record size  for  cruise and Saturn  encounter is 2 logical  blocks  or 
252 words a l e  Jupiter encounter requires 3 logical blocks o r  378 words. 
-uJhen multiple  pointing  vector  blocks exist in a logical record,  these b t a  
are f i l led into as many additional  physical  records as are required t o  con- 
t a in  the logicsl  record. Each pointing  vector block will. contain a con- 
tinuation bi t  which indicates if that pointing vec+or block i s  the last block 
in the  logical recdrd. If the l a s t  physical record is not evenly filled 

with palnthg Vedm blocks, the remainder of the  record will be zero filled. 
The leithand postion of the f i l e  fonnat presented a t   t he  s t a r t  of this attach- 
ment illustwkes the  physical record - logical  record  stmcture/reLationship 
for the  cruise or  Safun encounter format.. The Jupiter encotznter format 
would be similar except that the physical records would contain three 126 
word blocks instead of two. . 

Page 2 of 2 
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FixeO Instrument SEDR 

Header Record Format 



1 

: .-.-.i.-. ... . .  . , Y _.  ... ., .. .* .. I . .. . . . .. . I .  

' ! .  

. .  . 



Navigation Deta Block Format 
for Cruise Periods 
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1 '55 

Navigation Date Block Format for Cruise Periods 

DESCRIPTION 

Range 



IUevigation Data Block Format for Cruise Periods . I  i 
t 

, '. , ' .  
c -. 

m DESCZSFTION 4 .-; * . :" 
.----. 

, .  
I 

, '  

m7 , - , $ g h t  Ascension and.DecUatian of Sun, Saturn Centered, I Sat= True Equinox and Equator of Date 
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ATTACHMENT D 

Navigation Data. Block Format 
for Jupiter Encounter 
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Attachment D 

WORD 

Navigation Data Block Format for  Jupiter Encounter 

D E s c 8 I I I I I O N  

SCE GM" Year of Navigation Data Block 
... _-. . . . . . . . . . . . . . . . .  .- -..-- 

SCE GMT Day of Navigation Data Block 

SCE CNT Hour of loavigation Data Block 

ScE @l!l! Minute of Navigation Data Block minute I of hour I I 
. . . . . . .  -__---_ 

second 

minute .... 
SCE GfT Second of Iclavigation Data Block 

_-__ -__- . . . . . . . . . . . . . . . . . . . . . . .  .............. ............... 

SCE GMT Millisecond (msec) of Navigation Data Block 
msec of I second I I 



'&I' 

Attachment D 

Ecliptic and Equinox of 1950.0 

Car tes ian  State  of Callisto,   Jupiter Centered, Earth Mean 
Ecliptic and Equinox of 1950.0 

. . .  .- . . . .  . . . . . . . .  ._ _-- .-. ---- ._ ... ..- . _ .  .. -.__ -.- 

.- . ..--- _---- 

*--.-- .--....- * .._--_. .-. .- " ._---_----. --. ... ..-.... . 

and PFime Merfdian i n  Sun Direction 
. . . . . .  ........ . . .  - . . .  -..... .... -_.- .. 

and Prime Merldian in  Sun Direction 

Cartesian  State of Ganymede, Jupiter Centered, Jupi ter  Mean 
Orbit and Prime Meridian i n  Sun Direction 

Cartesian  State of Callisto,  Jqiter Centered, Jupi ter  Mean !m 
O r b i t  and Prime Meridian i n  Sun Mrection lad/sec 

. . . . .  -_- -_- ...-.. ...-. .- -. - -, . .-_ .... _--. . - -_-_ -_. __ . -._ .... 

..- . . . .  ._-.- -_ I..__ ..-- -.- .-__ . -.... -_ _----- -- - 

E 
..---. I.--- . .--. *.- . . .  .--. . . . .  _--..- -. I !  I 
Cartesian  State of S/C, Jupiter Centered, Jupi ter  System I True I . .h - I 

Csrtesian.Poaftim of Io, Jupiter Centered, Jupi tcr  System .I , . 
True Prime  Meridian and Equator of Date '* 
Cartesian  Position oi Ehmpa, Jupi ter  Centered, Jupi ter  System Z ;h , 

~ True  Prime  Meridian end Equator of Date I I-. .-- 1.-- -I- 
! ,  

i 

E 
........ -I_...--...---.-. .... . .  . . . . . . . .  .................. L_.. .. ' I n - - +  FL', 

E 
S I  I 

Cartesian  Position of Ganymcde,,Jupiter  Centered, Jupi ter  
I ,  

133-135 System I True Prime M&dlm and Equatar of Date 

136-13' system I m e  Prime  Merimn snd Equator of htt 

139-144 

* & -  .' E 
............... ._.._-..-e -.. . I 

I 1 ;  jkmr- e- E Cartesian  Positim of Callisto, Jupiter Centered, Jupiter ! : i .. ! . ... .. 

t ,  . . _-_ . - -.--..-.- I !  

Cartesian  State of S/C, Jupi ter  Centered, Jupi ter  System . &i . ..( E 
True Prime Meridian and .Equator of Date 

Cartesian  Poeition of Io, Jupi ter  Centered, .Jupiter S 
True Prlme Meridian and Equator of Date 

Cartesian  Position of Euzwpa, Jupiter.Cente-, ;Rrpi 

- 
115-147 

.-__-.--.. . . . . . . . . . . . . . . . . . .  --. ...-- 

IIX True Prime Meridian and Equator of Date 
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Attachment D 

160-162 
-.. . . . .  

~66-168 

~69-171 

172 
. _. 

173 

174 

176 

181 - 

182 
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Attachment D 
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Attachment D 

I r~ 

219-220 Celestial  Latitude and Longitude of Jupiter, Sun Centered, 
Earth True Equinox &d Ecliptic ' of Date I :  - -  ldeg E 

221-226 

Cartesian State of Io, Jupiter Magnetic  Dipole Centered, 
Jbiter Magn+ic  MeFFiUan.  and Equator of Date. 22'7-232 

233 

Range Jupiter Magnetic Dipole - Io  E 

Latitude and Longitude ,of S/C, Jupiter Magnetic  Dipole 
Japiter Mqn&ic Meridian and  Equator of Date 

Latitude and  Longitude of Io, Jupiter Magnetic  Dipole Centered, 
Jupiter Magnetic M e r i d i a n  and Equator o f  Date . .  

. 239 .. 

. .  
- - ,  . - 

-., . , 
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.. . 
. .  . 

. Nomenclature-+$ refers to State Vector 
(Position and Velocity Cqmpouents) with 
the subscripts AB, where' A is che reOerence 
or "From" body and B i s  the 'To'' body. The 
following body definitions are used: 
S-Sun, P-S/C or  Probe, E-Earth, 5-Jupiter, 
1-10, U-Europa,  &Ganymede, C - C a l l i s  to. 

'. 
. . .  . _ _  

I .  
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, 

Navigation Data Block Format 
. for Saturn Encounter 



I 7-12 
+--- I 13-18 

E 61-66 

-I"-" 

. . . .  . .  
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A t t  acfmnent E 

82 

83 

84 

-- 
a? 

a8 

89 

90 

93 

-. . 

, 95-96 



- ..-..a_.. 

-0- . .  

Attachment E 
a 

--+---- 

- -f 

-I 

. . . . . . .  A .._ . r 

Navigation Data Block Format f o r  Saturn Encounter 

DESCRIPTION I .I 

Right Ascension and,.Declination of S/C, Earth Centered, E a r t h  
Mean Equator and Equinox of 1950.0 

Right Ascension and,Declination of Sun, Earth Centered, E a r t h , .  
Mean Equator end Equinox of 1950.0 ! 

Bight Ascension and Declination of Saturn, Earth Centered, ,Earth 
Mean Equator and Equinox of 1950.0 .' I 

Rigkt Asc-sion and Declination of S/C, Sat- .Centeredi ,Sat-, _, 

True Equinox and Equator of Date 

---.-*.- ..----...--.- -- ......... ..-_-- 

- - Y---.---- ..- 

--. - , 
..  

Ascension end Declination of, Sun, Satun!  ,Centered, &iturn 
'Qxe FqAnax end. Equator o f  Date 

. -  
8 .  

Right Ascension and Declination of Titan, Saturn Centered, , 

Set- h u e  Equbox and Equator of Date 

Celestial Latitude and Longitude of S/C, SF Centered, E&h ' : .  

m e  Equinox and' Ecliptic ' o f  Date 

. I  I 

I -  I - ' '  

I _ _ .  

-.--- 

Celestial Latitude and, Longitude of E&h, Sun . . .  'Centered,. E&th -, ..- .,.-, 

True Eq;;fnar and Eciiptic of Date I .  

; I '  , .  

-- I i '  

Time To (0%)  / FrcoD (+) S s t u m  Periepsfs Passage 

- 
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SATURN 

Figure E-1 

Nomenclature-S refers to  State Vector 
(Position and Velocity Couponants) with the 
subscripts AB, where A is the reference or 
crFrom'r body and B i s  the "To" body. . The 
following body definitions  are used: ' 

S-Sun, P-S/C or  Probe,  E-Earth, 6-Saeurn, 
an. 

. .  

. .  
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ATTACHME3NT F 

Pointing Vector Data 
Block Fonnat 

, ,. . 



. . . .  

; Pointin Ve or  D t 
....... DEScELIILmor9 _ .  

SCE CEa Year of Pointing Vector Data Block .L ' . . . .  

- ----.- 

S a  an Day of Pointing Vector Data Block . .  

. ..-. --_u_ . -... - -. .- 
h& ,of 

mfnrrte . 
of hour 4 

second 
bof 

mskc of 
second - 
bipary 
COuni5S - 

5 

6 
-.-. --- 

SCE G4T MUsecond of Pointing Vector Data Block . . . .  

FDSC MODl6 Count V a l u e  o f  '&inting Vector Data Block 

9 
-.I- 

10 
..... -... 
11 

ldeg 
I .  
! 

Si-20 

21-22 

dim 23-25 



41-42 

43-45 

46-47 

53-55 

56-57 
-13 

58-60 

66-67 

68-70 

-. . . .. 

73-75 
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Attachment F 

PointinR  Vector Data Block  Format 

D E S C R I E U O I T  

Celestial Clock  and Cone Angles of the HGA Boresight 

Cartesian Unit  Vector of the HGA Boresight, S/C Centered, 
Ear th  Mean Eclipt'ic and Equinox o f .  1950.0 

Celestial ClocF  and  Cone Angles of the PPS Optic Axis 

Cartesian kit Vector of the PPS Optic Axis, S/C Centered, 
Earth Mean Ecliptic and Equinox of 1950.0 

Celestial Clock and Cone Angles of the WS Airglow Optic Axis 

Cartesian U n i t  Vector of the'WS Airglow Optic Axis, S/C 
Centered, Earth Mean Ecliptic and Equinox of 1950.0 

Celestial Clock and Cone Angles of the WS Occultation  Optic Axis 

Cartesian  Unit  Vector of the. WS Occultation Optic. &is, S/C , 

Centered, Earth Mean Ecliptic and Equinox of 1940.0 

- 

Celestial Clock and Cone-.Angles of the IRIS Optic Axis Deg E 

Cbrtesian Unit Vector of the.fRIS  Optic Axis, S/C Centered, 
Earth Mean Ecliptic and Equinox  of 1950.0 Dim E 

= 1, another  pointing vector block fol3ows 
Continuation Bit: P 0, last  pointing  vector  block  in t h i s  I .Dim I E 

A I I 
I 

Spares I I 

. 
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TABLE F-1 
Eoainal S I C  Clock and Cone Angles 
of the Fixed Instrument Boresights 

I t 

I PM Lat era1 Detector I 
I HGA I * 

S/C clock and cone angles are not t o  be confused with 
celestial cluck and cme ex le s .  The S/C cloc4Jcone 
system uses the EIGA boresight anO Vie Canopus Trac!:er 
optic axis as  references while the celestial clock/cune 
system uses the Sun and Canupus. 

1 



Right Ascension and Declination Algorithm 
1 

The PI may wish t o  compute S/C centered right ascension and declination  angles 
of his boresight or optic ax is  relative  to  the Earth Mean Equator and Eqiainax 

of 1950.0 (EME50). To obtain  these  angles  the follawing two step algorithm is 
offered. 

Step 1. Rotate ECL50 U n i t  Vector t o  EXES0 Unit Vector . 
The instrument boresight o r  optic ax is  unit vector is available from' 
tbns SEDR relative  to  the Earth Mean Ecliptic and Equinox of 1950.0 
(ECLSO). !Ehis unit vector must be ,rotated through the mean obliquity 
o f  the ecliptic (angle between t h e   e a i p t i c  and equatorial  planes) a t  
195s.O t a  obtain the EXES0 unit vector. The following transformation 
matrix wiu. accomplish the  required  rotation, '6 

. 
0 0 

T C  

cos Bo 

Where go is the mean obliquity of the ecliptic  at 1950.0 and 
.I 

% * 23.kb?89°. The! following example i l lustrates the proper use 

St- 2, Compute the Right Ascension and Declination Angles 
Once the unit vector has been transfomed t o  EM350 coordinates,  the 
rigtrt sscerrrsian and declirratiaa angles c& be computed by using the 
iouawixlg equations. 

u = Tan'l 

d = sino1 ( ) 
( ylBWO k 5 0  

Where o( is the  right ascension angle, 6 is the derllnation angle and 

k 5 0 9  'WESO and %ZW w e  the x, y and z components of the EME50 
uait vector, 

, 

I 



. .. 



. 



The i o l l o u i n q  d o c u l a e n t  describes t h e  Cosloic Ray S u b s y s t e m  
data processinq p r w a i u r e s  a n d  the c h a r a c t e r i s t i c s  o f  data 
taken d u r i n q  the  Voyager-1 and -2 J u p i t e r  euccunters, 
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VOYAGER 1 AND 2 

COSMIC RAY SOBSPSTEM 

Description of Jupi te r  Encounter Data 

Instrumentation 

Pls i ts  name implies,  the Cosmic Ray Subsystem (CRS) was designed for  

cosmic ray  studies  (Stone et  al. 1977) . It consists of two High Energy 

Telescopes (BET), four Low Energy Telescopes (LZT) and  The Electron  Telescope 

("ET). The detectors have large gemetzfc   factors  (- 0.48 t o  8 cmz ster) and 

long electronic  time constants (- 24 vsec) for  law pmer consumption and good 

s t ab i l i t y .  Normally, the data are primarily  derived from 

comprehensive (al, AE2 and E) pulse-height  infonuation abaut individual 

events. Because of the  high particle fluxes  encountered a t  Jupi ter  aud 

Saturn, greater reliance had to  be placed on counting  rates in single  

detectors aad various coincidence rates. The detectors used fo r  most of our 

work are l i s t e d  i n  .Table 1 and i l l u s t r a t ed  i n  FIgure 1. In interplanetary 

space,  guard  counters are placed in anticoincidence  with  the primary detectors 

t o  reduce  the background from high-energy particles  penetrating  througb  the 

s ides  of the  telescopes. These guard counters were turned off in the Jovian 

magnetosphere when the  accidental  anticoincidence rate became high enough t o  

block a subs t so t id   f zac t iou  of the  desired  counts.  Fortunately, under these 

conditions  the  spectra were suff ic ient ly   sof t   that   the  background, due to  

penetrating  particles,  was small. 

The data on proton and ion fluxes a t  Jupi ter  were obtained  with  the 

LET. ThC thicknesses of individual  sokd-state  detectors fn the  LET and 'their 

tr igger  thresholds were chosen such that,  even in the  Jovian  mgnetosphere, 

electrons made, at  most, a very minot contribution  to  the  proton  counting 

rates (Lupton and Stone, 1972). Dead time  corrections and accidental 
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coincidences were mall (< 20%) throughout most of the magnetotail,  but were 

subs t a u t i a l  (> 50%) at flux maxima within 40 RJ of Jupiter. Data have been 

included in t h i s  package for  those  periods when the  corrections  are  less ' than 

' - 50% and can be corrected by the user with the  dead time- appropriate t o  the  

detector (2 t o  25 wec) . The high  counting  rates,  havever, caused some 

basel ine  shif t  which may have raised proton  thresholds  significantly. In the 

inner   mP@tosPhere,   the  5 counting  rate was s t i l l  useful  because it never 

rol led ovet. ThFs rate is due to  1.8- t o  3.3-MeV protons  penetrating L1 (0.43 

c d  seer) and > -0 protons  penetrating the shield (8 .4  c d  ster) . For an 

lZ-2 spectrum, the tu0 groups would make comparable contributions;  but dn the 

magnetosphere, for the  F"3 t o  r4 spectnm above 2.5 MeV (HcDonald e t  al., 

1979), the contribution from protons  penetrating the  sh ie ld  would be only 3 to 

14% . 
The LET and coincidence-anticoincidence  rates give the 

proton flux b e m e n  1.8 and 8 MeV and 3 t o  8 MeV v2th a senall alpha  paticle 

mntlibut$on (- w 3 ) .  Corrections are required  for dead ti.- losses in LIB 

accidental  $L2 coincidences and anticoincidence  losses from L4; Data are 

given odly for periods when these corrections are re lat ively.  small. I n  

. gdditlon t o   t h e  rates l i s t e d  in the table,  the anergy lost i n  detectors Ll, ~2 

apd L~ ~ 1 1 %  ratasur4 for i nd iddua l  parsicles . For protons, t h i s  cowred the 

energy range from 0.42 t o  8.3 &V. Protous  can  be  identified  positively by 

the AE VS. E technique,  their spectra obtained and accidental  coincidences 

great ly  reduced.  Because of telemetry  limitations, however, only a small 

f ract ion of the events could be transmitted, and statistics become poor unless 

pulseheight   data  are meraged over a period of one hour. 

BET and LET detectors  share the 8ame data l ines and pulse-height 

analyzers;  thus,  the  telescopes can in te r fe re  with one another  during  periods 
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of high countfng rates. To prevent  such aa interference and explore  different 

coincidence eonditlons, the experiment was  cycled  through  .four  operating 

modes, each  192  seconds  long. Either  the BETS or   the LETS were turned on a t  a 

time. LET-D was cycled  through L1 only and L1L2 coincidence  requirements. 

The TET MS cycled  through  various  coincidence  conditions,  including  singles 

from the  front  detectors . A t  the expense of some t ime  resolution,  this 

procedure  permitted us t o  obtain  significant data in the  outer magnetosphere 

and excellent  data  during  the  long  passage  through  the  magnetotail  region. 

Same of the  published results from t h i s  experiment  required extessiw 

corrections  for dead time, accidental  coincidences and aaticofncidences (Vogt 

e t  al., 1979a, 1979b; Schatdt. et al., 1981; Gehrels st al., 1981) . These 

corrections can be aplied only on a case-by-case basis   af ter  a careful  study 

of the envirormtent and many self-consistency checks i They cannot be spplied 

on a systenutic basia and we have no computer programs to  do so; therefore, 

data from such  periods  are  not  included in t h e  Data Center submission. The.. 

sc i en t i s t s  on the CRS team will, however, be glad  to  consider special requests 

. if the desired  informstion can be extracted from the  data. 

In order  to  acquaint  the  potential  user of these  data with the type of 

infowatiou that can  be  exzracted from the CRS data, we are showing typical 

rat- and fluxes in Figures  2  through 7. 

Descriptiou of the Data 

(1) LDI ICATE @ves  the nominal > 0.43-McV proton  flux cm'2s'lsr'l. This rate. 

includes all par t ic les  which pass through a 0.8 mg/cm2 aluminum f o i l  and 

deposits more t k  220 keV i n  a 34.6 u Si detector on Voyager 1 (209 keV, 

33.9 p on Voyager 2) Theref ore, heavy ions, such a8 oxygen and sulfur  

are also detected; hawever, their contrihutin is believed t o  be reliatiely 
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small. Only a small percentage of the pulses i n  t h i s  detector are larger  

than  the mMf38um energy that can be deposited by a proton. Heavy ions 

would produce  such large pulses, unless   their  energy spectra were mirch 

steeper than the proton spectrmn. The true  f lux,  Ft, cap be calculated 

from the data: 

P 
.I 

Pt 1 - 1.26~10'~F 

(2) Lo2 &ATE is not suitabf,e  for  an  absolute  flux  determination and i s  given 

in cwnters per s. The detector  responds  to  protons and ions thsx 

penetrate   e i ther  (a) 0.8 mg/cm2 Al plus 8.0 mg/cm2 S i  .and lose a t  l ea s t  

200 keV i n  a 35 u Si  detector (1.8 to  l3 MeV) -or  (b) pass through > 340 

mg/cd  8 1 0  For an E"2 proton spect-, the  contributions from (a) and 

0 )  wwld be about.  equal; however, the  proton spectrum is substantially 

softer tl=mtghout most of the magnetosphere and the  detector  should 

respond P t a t Q Y   t o  (a) Dead time corrections are given by 
, ... 

, ... 

B 
. - 2.55x10-5B 

- 
where B is the  count rate i n  counts/s. Thus, correction  to  the  supplied 

data are small for  K < 4000 c/sec, but become so large in the  middle 

magnetosphere that t h e   m a e t u d e  of  even relat ive  intensi ty  changes 

becomee uncertain. 

(3) WD 4 . L 2 .  L4. SL COINCIDZ3CE BATe gives the total   proton  f lux 

(cm-2s-1sro1) between - 1.8 and - 8.1 MeV with a small admixture of alpha 

particles. k c i d e n t a l  coincidences become substantial   at   higher  rates and 
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the flux derived from puloe=hsight  analysis  should be used if sccuracp is 

desired 

(4) LDTRP RAT% gives  proton flux (cm-2s-1sr"1) between 3.0 and 8.0 MeV with a 

small alpha par t ic le   contr ibut ion (LlL2L3 coiacidenkes  are  required). 

( 5 )  IBS4E RATE gives  the  electron flux (cm*2s01sr-1) for  electrons  with a 

range between 4 and  10 mm i n  S i ;  this  corresponds  approximately  to  the 

energy n n g e  of 2.6-5.1 MeV. Accidental  coincidence and  dead time 

correcxioas are .geaerally small in the  magnetotail and have aot been 

applied to these data. Because of differences between Voyager 1 and 2, 

we give the average rate for BET I and 11 for Voyager 1 and the HET I 

rate for Voyager 2. 

(6) IBS3E BA3E is t h e  same as (5) ; but the  e l e c t r o n   r a g e  falls between 10 

and 16 ma o f  S i ,  of approximately 5.1-8 MeV. 

(7) IBS2E RATZ is the same as (5); but  the  electron  range  fall8 efween 16 and 

22 mm of Si,  or  approximately 8-12 MeV. 

(8) D4L BATE is not  suitable  for  an  absolute  electron  flux  deteradnation. 

Thio counting rate include8 all pulses from detector D4 of TET (Fig. 1) 

which exceed 0.5 MeV. The shielding  varies  vith  direction of incidence 

but irr 8% least 1.2 . a n  of Si. In the  Jovian  enviroment, the detector 

responds primatZly to  electrous  with  energies above - 6 MeV. The P ~ L  

rate is useful prirnarlly for determining  relative changes i n  the high- 

energy  electron  flux. This rate has a high background from the RTG. 

Where needed, the dead time corrections  should be applied as t o  the LD2 

rate ( 7  - 2.55X10°5s). 



required, a correction  should be applied  for  the dead time i n  LD1 as 

f ollcws: 

where FPHA is the   l i s ted  flux'.of t h i s  rate ( 9 )  and =Dl is the flux  given 

in rate 1. FPHA gives  the most accurate  value of the  proton flux 

avai lable  from t h i s  experiment;  hevever,  the  counting statistics are 

poorer  than for the  other rates because of limited sampling. Fluxes 

derived from rate 3 (LD) which cover  the same energy  range as FPBA will 

be  higher because of poorer  definition of the  energy  threshold, 

accidental  coincidences and a variable,  but smell, background 

contribution. 

ENERGY CHANNELS (NEV) OF F'PHA 

(absolute  accuracy - 10%) 

VOYAGER 1 WPAGEB 2 

1 1.0829 0 2.045 1.807 0 2.001 
2 2.045 3.104 2.001 3.309 
3 3.104 0 3,753 3.309  3.984 
4 3.753  4.530 3.984 - 4.761 
5 4.530 - 6,284 4.761  6.041 
6 6.284 0 8.091 6.041 8.043 
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Data Format 

Time-history  of CRS data  describe) d  above is being submitted on %track 

tapes  recorded a t  1600 BPI. Tape marked CXSJUl contains Voyager 1 data &d 

the  one marked CRSJU2 contains Voyager 2 data. 

Each tape contains’ nine f i l e s  . Contents of CRSJm are described in  Table 

2, and those of CBSJU2 appear i n  Table 3 Each f ilt consists of a ntnnber of 

Flux Tfme-Ustorp (FPB) records. An FTB record  contains a cooat of the number 

of data item (N8IX) whose time-history is included in the  recard, a count of 

the number of averaeng   in te rva ls  (IKNT) included i n  the  record,  definitions 

of data  item included and the-history  data.  Table 4 defines  the  structure 

of  an FTB record in deta i l .  These tapes were generated on an IBM System 360 

computer; thus, a werd consists  of 32 bits, hal f l to rd  1 is the high order 16- 

b i t   f i e l d  of the word and half-word 2 the low order  .-half  (bits 16-31, ‘ w i t h  the 

left-oat or Msg ntmtbered 0 ) .  Characters  are  represented in  &bit EBCDIC 

byte, red. nurpbers are represented i n  the IBM single precision floating point 

format. Length (in words) of an FTH record is gfven by 
- 

200 + (3 + 2 * 198IN) * NLNT m m < 5  
r.L 

233 + (3 + 2 * 6) * HINT N B I N = 6  

For all fi lm m WUl mi CRSJIJZ, NINT -L < 96. For f i l e  9 ,  KINT I, < 24. Thus, 

.,. .. . . . - -  . - .  . . .  . .  
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FILE # 

1 

2 

3 

I 

* 5  

* 6  

* 7  

a 

9 

Table 2. CONTENTS OF CRSJUl 

AVERAGING 
INTERVAL 

25 min. 

15 min. 

15 mini 

15 min. 

15 min. 

15 min. 

l5.min. 

15 min. 

1 hour 

TIME PERIOD 
* 

2/28/79, OO:OO, to  3/04/79< U : O O  
3/06/79, 06:45, to 3/17/79, 0O:OO 

2/28/79, OO:OO, t o  3/09/79,  12:OO 

2/28/79, oo:oo, to 3/03/79, 12:m 
3/07/79, 08:00, to 3/17/79, 0O:OO 

Same as  for LD RATE 

2/28/79, OO:OO, t o  3/03/79, 0O:OO 
3/07/79, 08:00, to 3/17/79, 0O:OO 

Same as for BS4E RATE 

Same 8s' for BS4E RATE 

2/28/79, OO:OO, to 3/04/79, 20:OO 
3/06/79, -02:00, to 3/08/79 , 00:OO 

*These files wndnally contain rV0 quantities, the rate when guard 
anticoincidence is required and the rata when guard term is deleted from 
coincidence requirement. "&e experiment is in the latter  state from - O l : U : O O ,  Efsrch 2, 1979, to * 20:lS:OO, March 2, 1979. N o t e  also that HET-I 
and BET-11 data are averaged in these files. 

. . . . .  . . -  . .  . . .  . . .  



Table  3. CONTENTS OF CRSJU2 

FILE d 

1 

2 

3 

4 

* 5  

* 6  

* 7  

8 

9 

TME PERIOD 

7/03/79, OO:OO, to 7/08/79, 12:OO 
7/11/79, 12: 00, to 8/04/79, 00: 00 

7/03/79, OO:OO, to 7/14/19, 0O:OO 

7/03/79, 00: 00, to 7/06/79, 00:OO 
7/31/79, 18:00, t o  8/04/79, 0O:OO 

SameasLDRATE 

7/03/79, OO:OO, to 7/06/79, 04: 00 
7/12/79, 12:00, to 8/04/79, 0O:OO 

Same as BS4E RATE 

Same as BS4E EEATE 

7/03/79, OO:QO, to 7/08/79, 12:OO 
7/11/79, 12: 00, to  8/14/79, 6o:OO 

7/03/79, OO:OO, to  7/06/79, 04:OO 
7/11/79, 18:00, to 8/04/79, 00~00 

.. 

*These fi ler paminally contain tu0 quantities,  the  rate when guard 
anticoincidence is required and the rate when guard tern is deleted frm 
coincidence requiramQnt- The experiment is in the lat te t   s tate  from - 12:15:00, July 12, 1979, to  06:15:00, July 18, 1979. 

. .. . 



Table 4. STRUCTURE OF PLUX TME-BISTORY ReCORD 

WORD HALFWOBD TYPE 

1 1 Integer 

2 Integer . 
3-3s 

36-68 

63-101 

102-134 

135-167 

. 1680200 

2 01- 

201-233 

134- 

character 

character 

character 

character 

character 

character 

DESCRIPTION 

Number of data  items  contained  in 
the  record  (NBIN). 

Number  of  averaging  intervals (NINT) 
coatained  in  the  record. 

132-character  title  identifies 
satellite and gives  the  start  time 
of f i r e  averaging  interval and last 
averaging  interval  in the record. 

132-character  description  of  first 
data item. 

132-character  description  of second 
data item, if NBIN > 2. Otherwise, 
not  used. . 

- 
132-character  description  of third 
data  item,  if N5IN > 3. bthezwise, 
not  used. 

132-character  description of fourth 
data  item,  if NBZN > 4. Othervisa, 
not  used. 0 

- 

132~haractar description  of  fifth 
data  item,  if =IN > 5 -  Otherwise, 
not used- 

- 
m m < 5  

CI 

IlIIlT Averaging  Interval  Entries 
( w 5 ) .  The  structure of an ALE is 
shown i n  Table 5 .  

NBIEl= 6 

character  132-character  description df sixth 
6 

data item. 

H73T Averaging  Interval  Entries. 

. . .  . .. . 
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Table 5. STRUCTURE OF AVERAGING INTERVAL ENTRY 

WOBD 

1 

2 

3 

4- 
(3+2*NBIH) 

EALFwo3D TYPE DESCRIPTION 

1 Integer ll-digit year 
2 Integer mouth of year 

1 Integer day of mouth 

1 Integer minute of hour 
2 Integer secwd of minute 

2 Integer hour of day of averaging 
Start t h e  

interval 

Real NBIN F%UX entries. Each FLUX entry 
is two words long. If the second 

. word of the entry is  -1.0, data for 
this item is not available; 
otherwise  the first, word is the 
value of flux and the second word 
contains  the  associated  statistical 
error 

. . .  
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