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I. In t roduc t ion  

The I n t e r n a t i o n a l  Sun-Earth  Explorer  Mission  is. a j o i n t  NASA/ESA 
pro jec t   i n t ended   t o   s tudy   t he   ea r th ' s   magne tosphe re  and i ts  response 
to d i s t u r b a n c e s   i n   t h e   s o l a r  wind. The ISEE-3 s p a c e c r a f t  i s  pos i t i oned  
' 2 4 0  e a r t h   r a d i i   u p s t r e a m   o f   t h e   e a r t h ' s  bow-shock and  observes   the 

'' s o l a r  wind flowing  towards  the  earth  while  the ISEE-1 and 2 s p a c e c r a f t  
make obse rva t ions   i n   o r   nea r   t he   magne tosphe re .   Th i s   p ro j ec t   has   been  
d e s c r i b e d   i n   d e t a i l  by Ogi lv ie ,  e t  a l .  (1977),* The primary  purpose of 
the ISEE-3 da ta   poo l   t ape  i s  t o  make b a s i c   q u a n t i t i e s  measured a t  ISEE-3 
r e a d i l y   a v a i l a b l e  beyond the  individual   experiment   groups making t he  
measurements.  This i s  p a r t i c u l a r l y   d e s i r a b l e   s i n c e   t h e   e m p h a s i s  of t h i s  
miss ion  i s  on u t i l i z i n g   s i m u l t a n e o u s   d a t a   f r o m   a l l   t h r e e   s p a c e c r a f t .  
The data  pool  tape  does  have some l i m i t a t i o n s ,  however.  For example, 
t h e  time r e s o l u t i o n  and s e l e c t i o n  of d a t a  i s  l i m i t e d . .  Also, t h e  
a lgo r i thms   fo r   t r ans fo rming  measured q u a n t i t i e s   i n t o   p h y s i c a l   u n i t s  
are g e n e r a l l y   n o t  as complex as those   tha t   exper imenters  may even tua l ly  
use i n   r e d u c i n g   t h e i r   d a t a .  On the   o ther   hand ,  many u s e r s  w i l l  p r o f i t  
more  by qu ick   access   t o  somewhat imper fec t   da t a   t han  by even tua l   access  
t o  more re f ined   da ta .   For   ins tance ,   an   exper imenter   can   use   the   da ta  
pool t a p e   t o   i d e n t i f y   i n t e r e s t i n g  time periods  and  hence  great ly   reduce 
.the volume of r e f i n e d   d a t a  which  he  nay  request  from  another  experimenter.  

The da ta   poo l   t ape  i s  produced a t  Goddard Space  Flight  Center by t h e  
Informat ion   Process ing   Div is ion  (IPD) using  a lgori thrds   provided by .each 
experimenter .  IPD does i t s  bes t   t o   p rocess   t he   da t a   acco rd ing ly ,   bu t  
i t  is s t a f f e d  by programmers  and not s c i e n t i s t s  and  hence  cannot  be 
he ld   respons ib le   for   ident i fy ing ,   for   example ,   subt le   changes   in   ins t ru-  
ment  performance,  l imitations  of  experiment  response,  or i n t e r f e r e n c e  
t o  an experiment. 

I n  o r d e r ,   t h e n ,   f o r  a u s e r   t o  make s e n s i b l e   u s e  of t h e   d a t a   p o o l  
t a p e   h e   r e q u i r e s  a  good d e s c r i p t i o n  of each  experiment, a d e s c r i p t i o n  
o f  the   t ape   format   and  a descr ip t ion   of   the   a lgor i thms  used .  The f i r s t  
of these   has   been   provided   in   the  IEEE t r a n s a c t i o n s  on Geoscience  Electro- 
nics, J u l y  1978, Volume GE-16. It is  in t ended   t ha t  t h e  remaining items 
be suppl ied  ' i n  p a r t  by t h e   p r e s e n t  document.  Following t h i s   i n t r o d u c t i o n ,  
we have  provided  notes  on the  ISEE-3 d a t a   p o o l   t a p e   t o g e t h e r   w i t h   t h e  
tape  format .   This   precedes  sect ions  which  have  short   wri te-ups  f rom 
each   exper imenter   regard ing   the  method  by  which t h e i r   d a t a  i s  reduced 
t o   y i e l d   t h e   q u a n t i t i e s  on the   t ape   and   appropr ia te   cavea ts .   F ina l ly  
t h e r e  is a list of P r inc ipa l   Inves t iga to r s   w i th   add res ses   and   t e l ephone  
numbers. 

* Ogi lv i e ,  K. W., von  Rosenvinge, T.  T. and  Durney, A. C., Science,  198, 
8131, 1977. 
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NOTES ON THE ISEE-3 DATA POOL TAPE 

-. - 

GENERAL DESCRIPTION AND USAGE 

1.' S t r u c t u r e  of: t h e  Data Pool  Tape 

(A) Tapes '. 
__ Each d a t a   p o o l   u s e r  receives one reel of t ape   pe r  week. This 

t a p e  may be  7-track  556  cpi,   9-track 1600 cp i ,   o r   9 - t r ack  800 
cpi,   depending upon t h e   u s e r ' s   p r e f e r e n c e .  All t apes  are odd 
par i ty .   In te r - record   gaps  are .65 inch   fo r   9 - t r ack   t apes  and 
.75 inch   for   7 - t rack   tapes .  

__ . 
- '  * (B) F i l e s  

Data poo l   i n fo rma t ion   fo r  a 7-day pe r iod  i s  p resen ted  as a s i n g 1  
t a p e   f i l e ,   b e g i n n i n g   w i t h  a l a b e l   r e c o r d  and  ending  with a 
s t anda rd   t ape  mark (EOF mark). All r e c o r d s ,   i n c l u d i n g   t h e   l a b e l  
are of   t he  same length .  The d a t a   p o o l   f i l e   c o n t a i n s   a p p r o x i -  
mately  160  data  records  spanning 7 days  of   te lemetry  data .  
Redundant   t e lemet ry   da ta   (due   to   over lap   in   g round  s ta t ion  

. coverage)  has  been  removed. The d a t a   p o o l   f i l e   c o i n c i d e s   i n  
time wi th  a "shipping group"  of t h e   u s u a l   t e l e m e t r y   d a t a  (decom 
tapes)  which i s  sent   to   each   exper imenter .  

" .  . 
__._ - 

The d a t a   p o o l  f i l e  'appears 3 times an   the   t ape   for   redundancy  
bakkup,  See  Figure 1. 

- __ __ - . .. 

- -: (C) . Data. Words 
- .  _- . -_  -_ - 

(1) Word S i z e  

.e 

-, 

Each d a t a  pool  t a p e  i s  w r i t t e n   i n  computer  words  of a 
length  compatible  with  the  intended  user 's   computer.   Tapes 
thus   cons t ruc t ed   can   be   r ead   d i r ec t ly   i n to   t he   u se r ' s  ' 

computer  with no r e f o r m a t t i n g .   T h i s   h o l d s   t r u e   f o r   b o t h  
7-track  and  9-track tapes. For example, records   in tended  
f o r   u s e   w i t h  a CDC 6000 series computer  would appear as 
packed s t r i n g s  of   60-b i t   f i e lds .  On a 9-track  tape,  each 
such   60-b i t   f i e ld   occupies  7-1/2 t ape   cha rac t e r s .   Bu t   t he  
t o t a l  number of words per   record  is an  even  number, so  t h a t  
t h e   6 0 - b i t   f i e l d s   c a n   a l l   b e   w r i t t e n   i n   p a i r s ,  15 tape  
c h a r a c t e r s   p e r   p a i r ,  and  thus  can  be  read  normally by t h e  
CDC. (Other  combinations of  word size and tape   type  work -~ 

o u t   i n  a similar f a s h i o n ) ,  

i 
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(B) Clock 

The clock  used  on  the  data  pool  t a p e  i s  a minor  frame  counter. . 

It is  constructed by  combining the  24-bi t  raw spacecraf t   c lock  
w i t h   p a r t  of the  frame  counter.  (This is t h e  same clock as 
used   on   the   t e lemet ry   da ta   t apes) .  

S i n c e   t h e   f u l l   c l o c k  w i l l  n o t   . f i t   i n  a l l  types of f l o a t i n g   p o i n t  
works  wfthout  truncation, i t  i s  broken   in to  2 pieces ,   the  low 
o r d e r   2 1   b i t s   i n  one  word,   the   resmining  high  order   port ion  in  
another .  The f u l l   c l o c k  can be   recons t ruc ted  by converting  both 
c lock   p ieces   to   in teger ,   then   adding  them toge ther .  

It should  be  noted  that  time, r a the r   t han   c lock ,  i s  the  primary 
r e f e r e n c e   f o r   d a t a   p o o l  items. Clock i s  s u b j e c t   t o   r o l l o v e r  
w i t h i n   t h e   d a t a   p o o l   f i l e ,  as well as to   unpred ic t ed  jumps 
forward  or  backward. 

(C) Timelines 

The time ve r sus   c lock   r e l a t ionsh ip ,  may not   be   l inear   th roughout  
t h e   e n t i r e   d a t a   p o o l   f i l e .   B r e a k s   o c c u r   i f   t h e   b i t   r a t e   c h a n g e s ,  
a t  end-of-year,  and i f   t h e   c l o c k  jumps o r   r o l l s   o v e r .  A segment 
of d a t a   i n  which time versus   c lock  i s  l i n e a r  i s  def ined  as a 
t ime/clock  basel ine  or   " t imel ine."  

(D) Data Records 

Data records  are f ixed   l eng th ,  810 uords  long. A f u l l   r e c o r d  
holds  64  minutes of information.  

Within a t imel ine ,   each   da ta   record   represent  
t i t i o n   i n  time. Data items are pos i t ioned   wi th in   the   records  
by time, relative t o   t h e  start of t he   r eco rd   ( s ee  "Time Tagging, 
below). F i l l  code i s  subs t i tu ted   where   da ta  i s  unavai lab le .   I f  
a gap in   da t a   cove rage   g rea t e r   t han  64 minutes  occurs,  i t  i s  
p o s s i b l e   t h a t   a n   e n t i r e   r e c o r d  w i l l  be f i l l  code. I n  t h i s  case 
t h e  durmny r e c o r d   i n d i c a t o r  i s  turned  on. 

"*;.- *- 
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Most da ta   poo l   t ape   quan t i t i e s  are o r i g i n a l l y  computed i n  
f loa t ing   po in t   and   should   be   in te rpre ted  as such.  Certain 
items, however, are obvious as in t ege r   va lues   conve r t ed   t o  
floating  point  representation  (day-of-year,   seconds-of-day, 
c lock ,   va r ious   i nd ica to r   f l ags ,   e t c . ) .  The u s e r  may i n t e r -  
p re t   such  items e i t h e r  as f l o a t i n g .   p o i n t   ( i n  which  case 
appropr i a t e   p recau t ions   shou ld   be   t aken   t o   p reven t   poss ib l e  
t runca t ion   dur ing   convers ion   to   in teger ) .  

(3)  Missing Data 

Missing  data   i tems are ind ica t ed  by a n e g a t i v e   v a l u e   f i l l  
code i n   p l a c e  of the   miss ing  item. The exac t   va lue  of t h e  
f i l l  code i s  dependent  on  the  type of f loa t ing   po in t   u sed ,  
bu t  w i l l  i n  a l l  cases be ou t s ide   t he   l eg i t ima te   r ange  of any 
d a t a  item. 

Missing  data   pool  items may be   t he   r e su l t   o f   gaps   i n   da t a  
recovery a t  t h e  ground s t a t i o n . ,   o r   t h e   r e s u l t   o f   d a t a  
be ing   r e j ec t ed  by one of the  experiment   processing  a lgori thms.  

It i s  poss ib l e   t ha t   unce r t a in   cond i t ions  may l ead   t o  a da t a  
poo l   r e su l t   o f   ques t ionab le   va l id i ty .   Ra the r   t han   be   r e j ec t ed ,  
such results may, i n   c e r t a i n  cases, be  presented as t h e  
nega t ive  of t h e   a c t u a l   r e s u l t .  Thus, a nega t ive  number o ther  
t h a n   t h e   f i l l  code, i f   i n  a f i e l d  which  should  normally  be 
pos i t i ve ,   r ep resen t s  a d o u b t f u l   r e s u l t  and may be  used,  but 
with  caut ion.   (Note  that   th is   does  not   apply  to   those  values  
which may normally  be  negative,   such as magne t i c   f i e ld  com- 
ponents) . 
Data taken when the   spacec ra f t  i s  in   engineer ing   format  i s  
r e j e c t e d  by the  data  pool  program. 
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The format   of   the   data   record i s  g i v e n   i n   T a b l e  2. 
- .  

(E) Time Tagging 

There are seven  types  of   data   pool   information,   according  to  
frequency  of  readout:   (1) 60 per  record, .   1-minute  intenrals,  
(2) 30 per   record ,  2-minute i n t e r v a l s ;   ( 3 )  1 2  pe r   r eco rd ,  5-minute 
interval; (4) 4 pe r   r eco rd ,   15 -minu te   i n t e rva l s ;   (5 )  3 per   record ,  
20-minute i n t e r v a l s ;   ( 6 )  2 per   record,   30-minute   intervals ;  
(7) once   per   record .  - ( L 

,@ute," o r  64-second's 

The start time o f   t he   da t a   r eco rd  (words 1 and 2) i s  t h e  start 
time of   sampl ing   in te rva l  number a t  a l l  seven   f requencies  of 
readout .  The start times of subsequent   in te rva ls  are computed 
relative t o   i n t e r v a l  number 1'. 

Examples  (RZfer t o   T a b l e  3) : 

Example 1 -- The m a g n e t i c   f i e l d   v e c t o r   { B ~ ( l ) , B ~ ( l ) ~ B y ( l ) } ,   i n  
words 201-203 was computed f o r   t h e  64-second m t e r v a l ' b e g i n n i n g  
a t  the   r eco rd  start-time.. 

The vector  {Bz(60),  Bx(60),  By(60) 1 i n  words  555-557, was 
computed over-the  64-second  interval-beginning a t  t= ( reco rd  
start- time) i- (59 x 6 4  seconds) .   S imi la r ly ,   vec tor   {Be(3) ,  , 

Bx(3), By(3)) , words  213-215, was computed   over   the  64-second 
i n t e x v a l ' b e g i n n i n g  a t  t = ( r e c o r d  start  t ime) .+  (128  seconds) .  

Example 2 -- Find   t he   ene rge t i c   pa r t i c l e s   f l ux ,   ene rgy   >15  MeV, 
at a p o i n t   i n  time 20 minutes  from  the start  of  the   record .  

-.-.I_ -~__1- ~ 14~,''",1 _,r_ ,. ,'. ,,, ,, " 
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- The requi red   in format ion  set  i s  from t h e  Anderson  algorithm, 
words  681-682, l abe led  EFLUX (1) - EFLUX (12) .   This   data  i s  
given a t  i n t e r v a l s  of 5 ISEE-minutes o r   eve ry  320 seconds. Let 
RST e q u a l   t h e   r e c o r d  s tar t  time. Then, 

RST + 20 min = RST + 1200 s e c  = RST + 3.75 i n t e r v a l s  

The d e s i r e d   v a l u e  would thus   be   bes t   approximated   by   in te rva l  
No, 4, word  684. 

(F) F i l e   L a b e l  

The file l abe l   r eco rd ,   Tab le  1, c o n t a i n s   i d e n t i f i c a t i o n   a n d  
a c c o u n t i n g   i n f o r m a t i o n   f o r   t h e   d a t a   p o o l   f i l e .  It  a l s o   c o n t a i n s  
the minimum and maximum spin   per iods   encountered   over   the  7-day 
file per iod ,   an   index   to  a l l  t i m e l i n e s   i n   t h e   f i l e ,  and 
magnetometer  parameters, The record  i s  padded t o   t h e   l e n g t h  of 
t he   da t a   r eco rds .  

As i n d i c a t e d   i n   T a b l e  1, t h e   f i r s t  1440 b i t s   shou ld   be   i gnored  
by the   u se r .   These   b i t s   a r e   u sed   fo r   i n t e rna l   accoun t ing   pu r -  
poses  by  Goddard  Space F l ight   Center .  
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.Table 2 , (Con.tinued) 

- 
797 P R O L O i . ( L )  PROTOTS '78-?Li.5 KEV I S T  D F  3 ' 

798  Pi?OLO2(1) PROTONS 5 3 6 - 1 4 Z ~ K E V  157' O F  3 

-- 

799  1 S O T R 3  (1 1 I S O T R O P Y  INEE-X t S T  OF 3 _ _  - .-- 
8 si? QUAD(if Q U I D R A N T  1 S T  OF 3 -. . 

s w  Q U A D ( 3 J  Q U b D R A N T  3 R D  OF 3 
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