
Time  Estimates  for  a  New  ISEE 
Datapool  Encyclopedia  Database  System 

Pam  Schuster,  CSC 

. . .  

Preliminary  Specifications  for  the 
Datapool-ENCGEN and ENCMRG and LSELECT  Programs 

. . . .  . .- . . .  - Eunice  Eng,  GSFC 

... 

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . .  .- ............... .- . . . . . . . . . . .  -. . . . . . . . .  i 
. . .  

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

.- ___ __  __ - . . . . . . . . .  . .  ....... .... ..... . . . . . .  
1' 

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



This  memorandum  responds  to  the  request 
to  design,  code,  and  test  proqrams  that 

for  a time  estimate 
would be  required 

to  generate  a  new  ISEE  Datapool  encyclopedia  data  base. 
(see  Appendix  A. ) 

This  processing  system  is  modelled  after  the  existing  Voyager/ 
ISEE ENCYGEN  system,  and  is  illustrated  in  Figure 1. The 
current  DATAPOOL  Processing  System  is  shown  in  Figure 2. .. 
A comparison  of  Figures 1 and 2 shows  that: 

The WRTLST.SORT  function of  the  current  system  would 
be  replaced  with  the  use  of  the  Datapool  LOG  in 
creating  the  ENCY  data  base.  (see  Appendix  C  for an 
explanation.) . .  .~ 

The  programs  DPT  ENCYGEN,  DPT  ENCMRG,  and  DPT LSELECT- - '  

need  t9  be  coded.  The  ENCGEN  and  ENCMRG  programs 
would  access  the  LOG  in  their  operation. The'LSELECT 
program  would  not  have  to  access  the  log,  unless 
desired. 
The  existing  DPTSUM  program  would  need  to  be at least 
80% rewritten.  It  would  need  to  access  the new ENCY 
data  record  format. The  data  selection  and  timing 
segments  would  be  entirely  different  (i.e.  putting 
,together  summary  intervals of  perhaps 15 minutes, or 
putting  together  raw  data  type  verses  to  make  64- 
minute  summaries,  or  perhaps  generalized  time  summaries, 
instead  of  simply  processing  one  64-minute  DPT  record 
at  a  time  as  it  currently  does.) -. . .~ 

The FOURIER  program  would  make  or  obtain  whatever 
magnetic  field  time  summaries  it  required  from  the 
ENCY  tapes,  replacing  the  current  MAGSUM  program 
function. . . . . . .  . - .  ... . __ . 

. . - . ._ -. - - . 

From  experience  with  other  cosmic  ray  satellite  system 
programs,  one  can  estimate  expected  program  sizes  depending 
on  the  degree  of  complexity  in  the  data  processing. . . . . .  

For the  DATAPOOL  data, two  factors  will  determine  the .. 

relative  complexity of the  coding  for  the  new  system: 
a) The  inclusion  and  proper  handling  of  timeline  changes. 

Data  records  which  begin  a  new  timeline  are  flagged 
in  that  record:  that  data  record  number  along  with 
the  record  start..time  are  stored  in  the  DATAPOOL  tape 
file  header. 

I DATAPOOL  file  header  timeline  information  can  be  used 
'.. along  with  the  start  time  of  the  record  just  before 
the  timeline  change  to  establish  how muck of the. 
.latter  record  is  valid  data  (in  time). 

. ...... . . . .  - 
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Table 1. DATAPOOL  System  Program  Completion  Estimates 
(exclusive of work  required  on  log  access 
routines) 

approximate  upper  limit  approximate  lower  limit 
new  lines  new  lines 
linecount  +lO/day  linecount  +lO/day 

DPTENC 3 9 5 * 40 days 245* .25  days 
DPTPlRG 300" , 30 days. 200"  (minimum # 20  days 

ENCYLIST  200 - 20 days 200  (minimum # 20  days 
90 days of data  quantities) 65 days 

of data  quantities) 

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

new. lines 
linecount -.--. . - . . . . . . . .  . . . . .  .... - - .. . . . .  -. . - -. . . .  .- . 

. . . . . . .  

DPTSUM 316 32 days . . . .  - - - - -. - ... -. .. 

(essentially . -  . . . . .  

*FORTRAN programs,  exclusive of log  interface  subroutines 
new) 

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



2) Do we  write  a  FORTRAN  callable  ASSEMBLER  interface 

3)  Do we  write  the  merge  program  in  ASSEMBLER? 
to  the  existing  log  routines? 

Typical  log  interface  routines  for  the  ISEE  Encyclopedia 
generator  (ENCGEN)  which  are  all  in FORTRAN, are  about 80 
executable  statements  each. 
The  desired  ENCY  record  format  needs  to  be  supplied  by  the 
government,  as  well  as  the  type of summarizing  done  and  the 
kind of ‘raw rates’ quantities to be  put on  the  ENCY  tape. 
A method  of  accepting  merging  data  needs to be  decided. 
The  government  must  decide  what  constitutes  better  data. 
These  questions  are  the  principle.unanswered  questions  at 
the  time of this  writing.  Programming  estimates  provided 
are  somewhat  dependent  on  the  answers. LOG access  routine 
development  time  estimates  should  be  considered  separately 
from  this  work. 

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

. . . . . . . . .  .............................. 
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1 -  Appendix  B.  Rationale  for  Programming  Time  Estimates P 
The  proposed  DPT  ENCGEN  program  would  need  to  perform  similar 
functions  to  the  current  DPTSUM  and  MAGSUM  programs.  Both 
of those  programs  are  limited  in  their  processing  capabilities: 

1) DPTSUM  summarizes  one  record  at  a  time  as  an  entity. 
MAGSUM  summarizes  each 15 minutes  of  magnetic  field 
data  including  some BAME data.  Neither  program  can 
be  easily  generalized  to  make  other  time  period 
summaries,  although  NAGSUM  could  be  changed  to  produce 
64-second  summaries  and  DPTSUM  could  get  multiples  of 
64-minute  summaries. 
Neither  DPTSUM  or  MAGSUM  are  currently  coded  to  process 
timeline  changes.  Each  and  every  record  is  assumed 
to  contain  64  minutes  of  contiguous  data.  Timeline 
changes  will  generally  result.  in  records  whose  start 
times  are  before  the  projected  64-minute  end  time  of 
the  previous  record.  The  entire  first  timeline  change 
record  is  treated  as  if  it  were  overlap  data,  which 
is bypassed.  Effectively,  a  false  data  gap  is  created. 

3 )  Both  programs  are  limited  in  the  way  they  must  be  used 
to  handle  replacement  or  insertion  data.  See 
Appendix  C  for  an  explanation. ~ - . .~ .. 

CSC  expects  the  new  DPT  ENCGEN  program  to  be  more  complex 
than  either  DPTSUM or MAGSUM.  Table 2 gives  the  basic 
functions  within  those  programs  along  with  the  executable 
code  linecount  needed  to  perform  the  functions. 

Comments  on Table 2: 
To estimate the  DPT  ENCGEN  program  size: - - 

1) All ,basic  MAGSUM  functions  would  be  necessary  except 

2) .Additional  code  to  take  care  of  timeline  changes  needs 

3)  Codejto  search  and  correct  for  year  changes  within 

. -  

the  COPYTAPE  and  WRTLST.SORT  type  functions. 
. . . .  ......... . .  .. - . ... __ .. . . . .  

~ - ._ . . 

. ........... . - . .  " to -be added - about 8 0 lines . .  - 

one W T  record  needs  to  be  added;  DPLOG  interface 

4)  Any  o$her DPT  data  quantities  desired  must  be  allowed 
. code  heeds to be  added - about 50 lines  total. 

I 
for, lalong with  the  creation  of  the  'raw  rates'  type 
verse(s) - about 150 lines  if  all  other 8 quantities 
are  treated  in  some  fash,ion. ........ _._ .. 
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Table 2. 

Current  DPTSUM  functions  and  their  executable  code  linecounts 
DPTSUM  has  a  total  of  about 270 executable  lines  of  code 
as follows: 

Approximate 
Function  Linecount 

Initialization  and  input  processing 32 
Data  location  using  the 
WRTLST.SORT  dataset 20 

Establish times' 20 
Summarize  data 8 types @ "17 lines  ea. 136 

30 
32 

End .of job q \ .... -~ . . . . . .  10 
.\- . ~ -280 

1 (Smith) . .  

- -  Write  data  records (12 data + 20 header) 
*~ - 

Current  MAGSUM  functions  and  their  executable  code  linecounts'. 
MAGSUM  has 320  executable  lines  as  follows: 

.... .... I Approximate 
Function . ... _ _  . .  Linecount 

Initialization  and  input  processing . -  . .  32 
Copy  tape  option . . . . . . .  25 
Data  Location + start  processing  using . _ _  . .  

FJRTLST.  SORT .-. . . .  . -~ - . . . . .  30 
Establish  times  for  data  summaries 50 
Summarize  magnetic  data .LO 0. . . . . . . . . .  
End of files,  outputting 

. .  . . .  

- --- ......... .,.. ... ...... 
I - - " o ' . "  .. .  I ,  ~ 

..... - .. . . .  
I 257. 

...... .. 

Subroutine  LIBMOU  mount  data  tapes ........ .. 40 
Subroutine  DYNMBR  time  conversion --- 15. . .  

I , i  1 '\ I 7- ~ 
.. 

. .,5312 
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) Estimated  lines  for  the new program  might  then  fall  between 
two  approximate  limits: 
upper: 320 - (25 + 30) + 80 + 50 + 150 = 545 lines 
lower : 320 - (25 + 30) + 80 + 50 = 395 lines 

If the  magnetic  summarizing  segment  were  used,  it  would  be 
necessary  to  redo  to  conform  the  existing MAGSUM code  to 
the ENCY output  record  format.  About 100 lines of MAGSUM 
might  be  used,  but  redone  in  that  way. 
The LIBMOU and DYNMBR subroutine  might  be  used,  if  the DPT 
ENCGEN structure.  allows it - about 55 lines  total. 

/ 

! 



Table 3 .  

Current  DPTLIST  functions  and  their  executable  code.1ine- 
counts 
DPTLIST  has  a  total of 202 executable  lines of code  as 
follows: 

Approximate 
Function  ,Linecount 

Initialization  and  input' . . . .~  20 
Select f mount tape. ~. ~._ . . 20 
Write  file  header . .  10 
Locate  first  requested  list  time .... __ . 20 
Establish  data  times,  check  for .- -. 
year  change 20 

Wri.te  start  of  data  record  information-. 1 2  
Write  individual  data  quantities 

-10 lines  for 10 quantities = - -  --- 100 
maneuver  information + 
Havestadt,  Smith,  Steinberg, 
Anderson,  Barne,  Scarf, 

- .  . .- . -. . _ .  

.. 



.~ The DPTSUM program  would 
because of the different I 

need  to  be  about 80% 
expected ENCY record 

. . . .  

rewritten 
format  and 

timing  considerations  (putting  together  into  64-minute 
summaries  (or  a  generalized  time  summary)  data  from  15-minute 
summaries  or  raw  rates  type  verses). LOG routine  access 
code  would  also  need to be  added.  The  revised  program 
would  be  at  least  as  large  as  the  current DPTSUM program 
and  perhaps  as  much  as 80  - 100 statements  larger, to 
account  for  the  above  differences.  Assuming  then 
( .80 x 270)  + 100 = 316  statements  as  an  expected  size, 
we would  predict  316/10 = 32  days  to  redo DPTSUFl,  assuming 
the  current DPTSUM philosophy  of  operation  is  preserved, 
Note:  Encyclopedia  blocks  within  the LOG would'have  to be 
searched  by  desired  volume  number, 

. . . . .  
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1 
I a In t roduc t ion  

The I n t e r n a t i o n a l  Sun-Earth  Explorer  Mission i s  a j o i n t  NASAIESA 
project   in tended  to   s tudy  the  ear th 's   magnetosphere and i t s  response 
t o   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 spacecraf t  i s  posit ioned 
-240 ea r th   r ad i i   ups t r eam of 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 spacecrafp 
make observations  in  or  near  the  magnetosphere.  This project   has   been 
d e s c r i b e d   i n   d e t a i l  by Ogilvie,  e t  a l .  (1977) .* The primary  purpose of 
t h e  ISEE-3 data  pool  tape 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 h e  
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  emphasis of t h i s  
mission i s  on ut i l iz ing  s imultaneous  data   f rom a l l  th ree   spacecraf t .  
The data  pool  tape  does  have some l i m i t a t i o n s ,  however.  For  example, 
t he  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  is  l imi ted .  Also, t he  
algori thms  for   t ransforming 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 genera l ly   no t  as complex as those  that   experimenters may eventually 
use   i n   r educ ing   t he i r   da t a .  On the  other   hand,  many users  w i l l  p r o f i t  
more  by quick access t o  somewhat imperfect   data   than by eventua l  access 
t o  more refined  data.   For  instance,   an  experimenter  can  use  the  data 
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  greatly  reduce 
the  volume of r e f ined   da t a  which he may request from another  experimenter. 

The data   pool   tape i s  produced a t  Goddard Space Fl ight   Center  by the  
Information  Processing  Division (IPD) using  a lgori thks  provided by each 
experimenter. IPD does i ts  bes t   to   p rocess   the   da ta   accord ingly ,   bu t  
i t  i s  s t a f f e d  by  programmers  and n o t   s c i e n t i s t s  and  hence  cannot  be 
he ld   r e spons ib l e   fo r   i den t i fy ing ,   fo r  example, s u b t l e  changes i n   i n s t r u -  
ment  performance,  limitations of experiment  response,   or  interference 
to  an  experiment. 

I n   o r d e r ,   t h e n ,   f o r  a use r   t o  make sens ib l e   u se  of  the  data  pool 
tape   he   requi res  a good description  of  each  experiment,  a desc r ip t ion  
of , , the   t ape   format  and a d e s c r i p t i o n  of the  algorithms  used. The f i r s t  
of these  has been  provided i n   t h e  IEEE t r ansac t ions  on Geoscience  Electro- 
n i c s ,   J u l y  1978, Volume  GE-16. It i s  intended  that   the  remaining items 
be  supplied i n   p a r t  by the   p resent  document. Fol lowing  this   int roduct ion,  
we have  provided  notes  on  the ISEE-3 data   pool   tape  together   with  the 
tape  format. This precedes  sect ions which  have short  write-ups  from 
each  experimenter  regarding  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  caveats. F ina l ly  
the re  i s  a list of Principal  Investigators  with  addresses  and  telephone 
numbers. 



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 data   pool   user   receives   one reel of tape  per  week. This 
tape  may be  7-track 556 cpi ,   9- t rack 1600 cpi ,   or   9- t rack 800 
cpi,  depending upon the   user ' s   p reference .  A l l  t apes  are odd 
par i ty .   Inter-record  gaps are .65 inch  for  9-track tapes and 
.75 inch  for  7-track  tapes.  

(B) F i l e s  

Data pool  information f o r  a 7-day period is presented as a s i n g l e  
tape   f i l e ,   beginning   wi th  a labe l   record  and ending w i t h  a 
s tandard   t ape  mark (EOF mark). A l l  records,   including  the  label ,  
are of   the same length.  The data   pool   f i le   contains   approxi-  
mately  160  data  records  spanning 7 days of telemetry  data.  
Redundant  telemetry  data  (due  to  overlap  in ground s t a t i o n  
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 with a "shipping  group"  of  the  usual  telemetry  data (decom 
tapes)  which is  sent   to   each  experimenter .  

The d a t a   p o o l   f i l e   a p p e a r s  3 times on t h e   t a p e   f o r  redundancy 
bakkup. See Figure 1. 

(C) Data Words 

(1) Word S ize  

Each data   pool   tape 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  constructed  can  be  read  direct ly   into  the  user 's  . 
computer  with no reformatt ing.   This   holds   t rue  for   both 
7-track  and  9-track  tapes.  For  example,  records  intended 
fo r   u se   w i th  a CDC 6000 series computer  would appear as 
packed s t r i n g s  of  60-bit   f ields.  On a  9-track tape, each 
such  60-bit   f ield  occupies 7-1/2 tape  characters .   But   the 
t o t a l  number of words per  record is an  even number, so  t h a t  
the   60-b i t   f i e lds   can  a l l  b e   w r i t t e n   i n  pairs, 15 tape 
cha rac t e r s   pe r   pa i r ,  and thus  can  be  read  normally by the 
CDC. (Other  combinations of word s i z e  and tape  type work 
ou t  i n  a similar fash ion) .  
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Floa t ing   Poin t  Format 

The entire da ta   poo l   t ape ,   t he   f i l e   l abe l   r eco rd  and a l l  
data   records,  are i n  f loat ing  point   format .   (This   provides  
a uniform,  standard  appearance  of a l l  i n fo rma t ion ,   f ac i l i t a t e s  
conversion  to   the  var ious computer word s i z e s ,  and simpli- 
f i e s   t a p e   p r i n t i n g  and v e r i f i c a t i o n ) .  The f l o a t i n g   p o i n t  
representation  used  on  each  tape i s  s p e c i f i e d  by the   user ,  
and, l i k e   t h e  word s i z e ,  is compatible  with  the computer 
which w i l l  process  the  tape.  

Most da t a   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 l o a t i n g   p o i n t  and  should  be  interpreted as such.  Certain 
items, however, are obvious as integer   values   converted  to  
f l o a t i n g   p o i n t   r e p r e s e n t a t i o n  (day-of-year,  seconds-of-day, 
c lock ,   va r ious   i nd ica to r   f l ags ,   e t c . ) .  The user  may inter- 
pre 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 
appropriate   precaut ions  should  be  taken  to   prevent   possible  
t runca t ion   dur ing   convers ion   to   in teger ) .  

(3) Missing  Data 

Missing  data items 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  missing i t e m .  The exact   value  of  the 

- f i l l  code is dependent  on the   t ype  of f loa t ing   po in t   used ,  
but w i l l  i n  a l l  cases be   ou ts ide   the   l eg i t imate   range  of  any 
d a t a  item. 

Missing  data  pool items may be   t he   r e su l t  of  gaps i n   d a 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  of d a t a  
be ing   re jec ted  by one of the  experiment  processing  algorithms. 

It is poss ib le   tha t   uncer ta in   condi t ions  may l e a d   t o  a d a t a  
poo l   r e su l t  of ques t ionable   va l id i ty .   Rather   than   be   re jec ted ,  
such   r e su l t s  may, i n  certain cases, be  presented as t h e  
negative of t h e   a c t u a l   r e s u l t .  Thus, a negative number o the r  
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-, bu t  
with  caution.  (Note  that   this  does  not  apply  to  those  values 
which may normally  be  negative,  such as magnet ic   f ie ld  corn- 
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   da ta   pool  program. 



11. Contents  of  the  Data  Pool  Tape 

(A) Time 

The time values   given  on  the  data   pool   tape are UTC (Universal 
Time Code) a t  the  t i m e  t h e   d a t a  was transmitted  from  the  space- 
c r a f t  (i.e. transmission  lag time has  been removed). T i m e s  
have  been smoothed t o  remove random e r r o r s  and then   ve r i f i ed  
by intercomparison among a l l  t he  ground s t a t i o n s .  Time is 
given as J u l i a n  day (1-366) and  seconds-of-day. 

(B) Clock 

The clock  used  on  the  data  pool  tape i s  a minor  frame  counter. 
It is  constructed by combining the  24-bit  r a w  spacecraf t   c lock 
w i t h   p a r t  of t he  frame  counter. (This i s  t h e  same clock as 
used  on  the  telemetry  data  tapes).  

S ince   t he   fu l l   c lock  will ne: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 without  truncation, i t  is  broken  into 2 pieces ,   the  low 
order  21  b i t s  i n  one  word, the  remaining  high  order   port ion  in  
another. The fu l l   c lock   can   be   r econs t ruc t ed  by converting  both 
clock  pieces  to  integer,   then  adding them together 

I t -should  be  noted  that  time, ra ther   than   c lock ,  is the  primary 
r e fe rence   fo r   da t a   poo 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   unpredicted jumps 
forward  or  backward. 

(C) Timelines 

The t i m e  versus   c lock   re la t ionship ,  may not  be  l inear  throughout 
t h e   e n t i r e   d a t a  pool f i l e .  Breaks  occur i f   t h e   b i t  rate changes, 
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 is l i n e a r  i s  defined as a 
t ime/clock  baseline  or  "t imeline." 

Data accumulat ion  intervals   for   experiment   a lgori thms do not  
cont inue  across  timelines; t h a t  i s ,  each  data  pool  quantity 
is computed using  data  which  begins arid ends i n   t h e  same time- 
line.   See  Figure 2. 

(D) Data Records 

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

Within a t imel ine,   each  data   record  represent  
t i t i o n   i n  time. Data items are pos i t ioned   wi th in   the   records  

- 

ished, 

64 minutes from the p r e v i o u m c a r d ,  Sth.sevqu,e.n,t records will incre- 
pent by 64 minutes until another tipe.i-ne&egips. Data records which 
begin a new timeline are flagged both in the records & e f i i G l e  in 

-- 

the file  label. - 
,,,,, .... - - -- ..- . - -- . , ~ ,, 1 
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TIMELINE STRUCTURING 
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= DATA 
.... * .... = FILL  CODE 

- 

. SPACECRAFT  CLOCK . c 

Spacecraft  Clock 

A. Last record of timeline  contains fill beyond the  end of the timeline. 

E. A new timeline begins due to a clock reset. No gap in data coverage. 

C. Data gap within a record  results in fiti code. 

D. New timeline becjns due to 2 bit rate change. 

E. Large data gap results in an entire record of fill code.  Note that  the record  foilowing 
the all-fil! record begins wi:h iiii, but has 2 stsrt  time assigned as If data were  present. 

F. hiew tirnelina begins due t c  a bit rzte change. 
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The format  of  the  data  record is given i n  Table 2. 
(E) Time Tagging 

There are seven  types of data  pool  information,  according t o  
frequency  af  readout: (1) 60 per  record,  1-minute intervals,  
(2) 30 per   record,  2-minute i n t e r v a l s ;  (3) 12  per   record,  5-minute 
i n t e r v a l ;  ( 4 )  4 per  record,  15-minute intervals; (5) 3 per  record,  
20-minute i n t e r v a l s ;  ( 6 )  2 per   record,  30-minute i n t e r v a l s ;  
( 7 )  once  per  record. - ("Minute," .as used  here, means an ISEE- 
minute," o r  64-second's independent of b i t - r a t e .  

The start t i m e  of the   da ta   record  (words 1 and 2) i s  t h e  start  
t i m e  of sampling  interval  number a t  a l l  seven  frequencies  of 
readout. The start times of subsequent   intervals  are computed 
relative t o  interval  number 1. 

Examples (Refer   to   Table  3) : 

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

y _L 

The vec to r  {Bz(60), Bx(60), By(60)) , i n  words  555-557, was 
computed over-the 64-second in te rva l   beginning  a t  t=( record  start time) + (59 x 6 4  seconds) .   Similar ly ,   vector  {Bg(3), 
B%(3), By(3) 1 , words  213-215, was  comput e d over   the 64-second 
in te rva l   beginning  a t  t=( record  start t i m e ) , +  (128  seconds). 

Example 2 -- Find  the  energet ic   par t ic les   f lux,   energy  >15 MeV, 
a t  a p o i n t   i n  time 20 minutes  from  the start of the  record.  

The required  information set is  from the  Anderson  algorithm, 
words 681-682, labe led  EFLUX (1) - EFLUX (12)  This  data i s  
given a t  intervals of 5 ISEE-minutes or   every 320 seconds. L e t  
RST equal   the   record  start t i m e .  Then, 

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

The des i r ed   va lue  would thus  be  best   approximated by i n t e r v a l  
No, 4,  word  684. 

(F) F i le   Label  

The f i l e   l a b e l   r e c o r d ,   T a b l e  I, con ta ins   i den t i f i ca t ion  and 
account ing  information  for   the  data   pool   f i le .  It a l so   conta ins  
the  minimum and maximum spin  periods  encountered  over  the 7-day 
f i l e   pe r iod ,   an   i ndex   t o  a l l  t i m e l i n e s   i n   t h e   f i l e ,  and 
magnetometer  parameters, I The record is padded to   t he   l eng th  of 
the   da ta   records .  

As i nd ica t ed   i n   Tab le  1, t h e   f i r s t  1440 bi ts   should  be  ignored 
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  pur- 
poses by Goddard Space Flight  Center.  
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Bruce T.  T s u r u t a n i  

J e t  Propuls ion   Labora tory  

A. BRIEF EXPERIMENT  DESCRIPTION 

1. Experiment   Object ives  

The o b j e c t i v e s  of t h e  ISEE-3 m a g n e t i c   f i e l d   e x p e r i m e n t  are 

t o   i n v e s t i g a t e  the fo l lowing :  

(a) The e f f e c t   o f   s o l a r   a c t i v i t y   o n   t h e   i n t e r p l a n e t a r y  

m a g n e t i c   f i e l d   a n d   s o l a r  wind  parameters.  

(b) The p e r s i s t e n c e ,  as well as changing   charac te r ,  of 

c o r o t a t i n g   f e a t u r e s   i n   t h e   s o l a r   w i n d .  

. _- 

(c)  Changes i n   l a r g e  scale s o l a r  wind f e a t u r e s   o v e r  

g r e a t   d i s t a n c e s ,  by c o r r e l a t i n g   w i t h   d a t a   f r o m  

plane tary   miss ions   (P ioneer   Venus ,   P ioneer   Sa turn  and 

Voyager).  

-1- 
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(d) Waves a n d   o t h e r   i r r e g u l a r i t i e s   i n   t h e   s o l a r   w i n d ,  

t h e i r . f r e q u e n c y   c o n t e n t   a n d   p h a s e   r e l a t i o n s h i p s .  

(e) The v e l o c i t y  of p ropaga t ion   and   d i spe r s ion  of f i e l d  

f l u c t u a t i o n s   b e t w e e n  ISEE-3 and ISEE-1 & 2 ,  w h i l e  

t h e  l a t t e r  are i n  t h e   i n t e r p l a n e t a r y  medium. 

( f )  P l a s m a   i n s t a b i l i t i e s  i n  t h e   s o l a r   w i n d .  

(g)  The r e s p o n s e   o f   t h e   m a g n e t o s p h e r e   t o   s o l a r  wind 

v a r i a t i o n s .  

(h)  The r e l a t i o n s h i p   b e t w e e n   s o l a r   w i n d   p a r a m e t e r s   a n d  

t h e   e x t e n t   a n d   p r o p e r t i e s  of t he   ea r th ' s   magne toshea th .  

2 .  In s t rumen t   Desc r ip t ion  

The ISEE-3 magnetometer   exper iment   cons is t s  of a senso r  

mounted a t  the   ou tboa rd  end  of a 3-meter boom and   an   e l ec t ron ic s   package  

l o c a t e d   w i t h i n - t h e   m a i n  body  of t h e   s p a c e c r a f t .  A Pro jec t - supp l i ed  

d a t a   p r o c e s s i n g   u n i t  (DPU) prov ides  2-way buffer ing   be tween  the  

vector   he1ium.magnetometer  ( V T E )  e lec t ron ic s   package   and  the s p a c e c r a f t  

da ta   sys tem.  It c o n d i t i o n s   t h e   s p a c e c r a f t  command a n d   c o n t r o l   s i g n a l s  

f o r   u s e  by the   i n s t rumen t   and  it buf fe r s   t he   magne tomete r   ou tpu t s  as 

they  are r e a d   i n t o   t h e   m a i n   t e l e m e t r y  stream. I n   a d d i t i o n ,   t h e  DPU 

g e n e r a t e s  a magne t i c   s ec to r   pu l se   fo r   on -boa rd   u se  by o ther   exper iments .  

To s i m p l i f y   d a t a   r e d u c t i o n ,   t h e  vHi?I s enso r  i s  mounted w i t h  

i t s  s e n s i t i v e  axes p a r a l l e l   t o   t h e   p r i n c i p a l  axes of t he   spacec r ' a f t .  

The s e n s o r   d e t e c t s   t h e   t h r e e   c o m p o n e n t s  of t he   ambien t   s t eady- s t a t e  

m a g n e t i c   f i e l d   v e c t o r   a n d   f l u c t u a t i o n s   i n   t h e s e  components  up t o  3 Bz. 

The o p e r a t i n g   p r i n c i p l e s  of t h e  VHI! s e n s o r  are based  on  the  eff-ect  of 

a n  external m a g n e t i c   f i e l d   u p o n   t h e   e f f i c i e n c y   w i t h   w h i c h  a popu la t ion  of 

metas tab le   he l ium  a toms may b e   o p t i c a l l y   p u n p e d .   F i g u r e  1 i l l u s t r a t e s  

-2- 
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s e v e r a l   o f   t h e   e s s e n t i a l   p a r t s  of the i n s t r u m e n t .   I n  the s e n s o r ,  

a c o l l i m a t e d  bean o f   . i n f r a red  ( I R )  r a d i a t i o n   f r o m  a helium lamp 

is  c i r c u l a r l y   p o l a r i z e d   t o   o p t i c a l l y  pump me tas t ab le   he l ium 

atoms i n   t h e   a b s o r p t i o n  ce l l .  Froper ly   phased  sweep c u r r e n t s   d r i v e  

t h r e e   m u t u a l l y   o r t h o g o n a l   c o i l   p a i r s   s u r r o u n d i n g  the c e l l  and create 

a c o n s t a n t - a m p l i t u d e   r o t a t i n g   f i e l d   v e c t o r .  The  sweep v e c t o r   i n t e n s i t y  

modulates   the  emerging IR r a d i a t i o n .   B r i g h t n e s s   v a r i a t i o n s  are then  

c o n v e r t e d   i n t o  a low  frequency e lectr ical  s i g n a l  a t  t h e  IR d e t e c t o r .  

When no external m a g n e t i c   f i e l d  i s  p resen t ,   on ly   t he   s econd   ha rmon ic  

of t h e   a p p l i e d  sweep f requency   appears  a t  t h e   d e t e c t o r   o u t p u t .  The 

main e l e c t r o n i c   a s s e m b l y  is des igned   t o   s ense   depa r tu re s   f rom  the  

pure  second  harrnonic  signal.   Synchronous  demodulators are u s e d   t o  

g e c e r a t e  C U r r e R t S  t h a t  are f e d   b a c k   t o   t h e   h e l m h o l t z   c o i l s  

a t  the s e n s o r .   I n   t h i s   c l o s e d   l o o p  mode o f   o p e r a t i o n ,   t h e   a m b i e n t  

m a g n e t i c   f i e l d   a c t i n g   u p o n   t h e   s e n s o r  is n u l l e d   t o   z e r o ,   a n d   t h e   t h r e e  

f e e d b a c k   c u r r e n t s   a c c o m p l i s h i n g   t h e   n u l l i n g   a c t i o n  are read  as o u t p u t s .  

A mul t ip l exe r   and  'a 9 -b i t   ana log - to -d ig i t a l   conve r t e r  (AX) are used 

i n   t h e   p r o c e s s .  

The t h r e e   f i e l d   c o m p o n e n t s  are sampled i n   r a p i d   s u c c e s s i o n  

with less t h a n  1 0  m i l l i s e c o n d s  of skewing.  Each  9-bit   conversion 

i n c l u d e s   t h e   s i g n  of t h e  component  and e i g h t   b i t s   o f   a m p l i t u d e   5 n f o r -  

mat ion.  A 27-bi t   vector   measurement  i s  then   combined   wi th   th ree  

a d d i t i o n a l   b i t s  that  convey   wh ich -o f   e igh t   r anges   t he   i n s t runen t  is 

ope ra t ing   on .   These   da t a  a re  h e l d   i n  a 3 0 - b i t   s t o r a g e   r e g i s t e r   u n t i l  a 

- 
, .- 

i' 

r eadou t  i s  r eques t ed  by t h e   s p a c e c r a f t   d a t a   s y s t e m .  A t  the   nominal  

t e l e n e t r y  ra te ,  (2048 i n f o r m a t i o n   b i t s   p e r   s e c o n d ) ,   s i x   v e c t o r   r e a d i n g s  
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a re  acqui red   each   second.  They are n e a r l y   e q u a l l y   s p a c e d   i n  tine 

( e . g . ,   t o   w i t h i n  4 m i l l i s e c o n d s  a t  2048 i b p s ) .  The i n s t r u m e n t ' s  

sampling rate scales d i r e c t l y   w i t h   t h e   p r e v a i l i n g   t e l e m e t r y  rate.  

The VHM h a s   e i g h t   l i n e a r   o p e r a t i n g   r a n g e s   g i v i n g  

a wide ,   e f fec t ive   dynamic   range .   Normal ly ,  i t  i s  o p e r a t e d   i n  

a node   where   the   upranging   and   downranging   take   p lace   au tomat ica l ly .  

Bowever, i t  can   be  commanded t o   a n y   s p e c i f i c   r a n g e   t h r o u g h  a 

sequence  of  ground commands. I n  either mode, a l l  t h r e e  axes 

swi t ch   r ange  a t  t h e  same t L m e .  Table  I l is ts  t h e   e i g h t  

o p e r a t i n g   r a n g e s   a n d   t h e  number o f   nano tes l a  (gamma) p e r  least 

s i g n i f i c a n t   b i t  (LSB) . 
The i n s t r u m e n t ' s   c a l i b r a t i o n  i s  checked i n   f l i g h t   o n  a 

weekly  basis   by commanding r h e  VHM i n - f l i g h t   c z l i b r a t i o n  (IFC) 

sequence.   Prelaunch  mechanical   a l ignment  of t h e   s e n s o r  was 

de te rmined   w i th in  0'11. 

B. NAGNETQMETER DATA POOL ALGORITHN DESCRIPTION 

1. Data Conversioll 

The ISEE-3 d a t a   p o o l   a l g o r i t h m   f o r   t h e   m a g n e t o m e t e r   e x p e r i n e n t  

c o n v e r t s   t e l e m e t r y   c o u n t s   i n t o   f i e l d   u n i t s ,   p e r f o r m s   i n t e r m e d i a t e  

c a l c u l a t i o n s   a n d   a v e r a g e s   t h e   r e s u l t s .  The b a s i c   r e l a t i o n s h i p   u s e d  

f o r   t h e   c o n v e r s i o n  is:  

B = K x (M - 2 5 5 . 5 )  - 0 f o r  i = X,Y o r  2 ,  and r = 0,1, . . . 7  
i i , r  i i , r  

$,%.ere : (a) M i s  t h e   t e l e m e t r y   c o u n t  of t h e  i t h  component of a i 
given  measurement.  

(b)  K i s  t h e   i t h  axis scale f a c t o r  (ganrma/count) f o r  VHN i , r  
o p e r a t i n g   r a n g e  r .  

-5- 
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TABLE I 

Range 
Number 

0 

3 

4 

5 

6 

7 - 

VHN OPERATING RANGES 

. Full-Scale 
gamma -9 (I gamma = 10 t e s l a )  

+4 

+13 

+43 

+14 5 

+63 2 

- +3,870 

- +22,630 

- +13 6,000 

- 

- 

- 

- 

- 

S e n s i t i v i t y  
gamma/LSB 

0.015 

0.051 

0.17 

0.57 

2 .s 

15.0 
s .  

88 .O 

530.0 

I 

I 

' * .  
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(c )  255.5 is the  nominal  zero level count  for  each  9-bit  

component  measurement. 

(d) 0 i s  t h e   o f f s e t   f i e l d  (gamma) a t  the   s enso r   l oca t ion  i , r  
wi th   r e spec t   t o   t he   nomina l   ze ro  leuel. 

Both K 

the   a lgor i tha   for   au tomat ica l ly   updat ing   the   e lements  of 0 using 

the   magnetometer   da ta   f rom  the   p rev ious   t ine   in te rva l   p rocessed .  The 

i , r  and Oi,r are s to red  as 3 x 8 a r rays .   Provis ion .  is made i n  

i , r  

s c a l e   f a c t o r s  K are checked  weekly i n   f l i g h t   b u t  are not   au tomat ica l ly  

updated  since  they  have  been  found  on  earlier  missions  using similar 

ins t ruments   no t   to   change   s ign i f icant ly .  

i , r  

Once t h e  measurements  have  been  converted  from  telemetry 

coun t s   i n to   magne t i c   f i e ld   un i t s ,   e ach   vec to r  i s  transformed  into  an 

ine r t i a l   coo rd ina te   sys t em  based  upon the   spacec rz f t   sp i r ,   ax i s  and 

t h e   d i r e c t i o n  toward the  sun.  A t  t h e  nominal 2048 ibps  te lemetry 
- 

rate, the   da ta   pool   a lgor i thm  acqui res   .updated   a t i tude   in format ion  

from the   spacecraf t ' s   sun   sensor   once   every  32 seconds. For each 

f i e l d  measurement, t h e  time d i f f e r e n c e  i s  determined  between it and 

t h e  last  occurr ing  val id   sun  pulse   readout .   Using  te lemetered knowledge 

of t h e   s p a c e c r a f t   s p i n  rate, the  a lgori thm  then  performs a mat r ix  

mul t ip l ica t ion   which  rolls each  measurement  back  through  an  angle 

corresponding  to   the  t ime  difference.   Vector-by-vector ,   the  components 

are t ransformed  into  the  iner t ia l   coordinate   systein  based upon S ,  

t h e   d i r e c t i o n  toward the  sun and I,  t h e  -f Z s p i n   a x i s  of t h e  ISEE 

spacec ra f t .   These   i ne r t i a l   coo rd ina te s  are  c a l l e d   t h e  ISEE 

I n e r t i a l  ( I S )  system  and a r e   i l l u s t r a t e d   i n   F i g u r e  2 .  

A 

A 

. .  

A f t e r   t h e  magnetometer data  have  been  despun  into ISEE 

i n e r t i a l   c o o r d i n a t e s ,  a vector  magnitude and two a n g l e s   a r e  computed 

for   every  set of  component values.  Every  vector  measurement i s  

-7- 
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t he re fo re   r ep resen ted   i n   bo th   r ec t angu la r  and s p h e r i c a l  form. The 'angle 

6B is t h e   f i e l d   l a t i t u d e   i n   t h e  I S  system  and +B t he   l ong i tude   ang le .  

The s ix   quan t i t i e s   t hus   de t e rmined  are then   separa te ly   averaged   to  form 

1-minute   averages  appearing  on  the  data   pool   tape:  

Precaut ions  are taken t o  avoid  errors   which  can  resul t   f rom  averaging 

az imuth   angles   tha t  l i e  in  t h e  semicircle con ta in ing   t he  0°/360" branch  cut.  

Both s p h e r i c a l  and r ec t angu la r   f i e ld .  component averages are 

included  in   . the   pooled  data   because  the two r e p r e s e n t a t i o n s  convey 

d i f f e ren t   i n fo rma t ion .  The average  f ie ld   magni tude,   for   example,   could  be 

large and near ly   cons tan t   dur ing  a c a t u r a l   d i s t u r b a n c e   w h i l e  a t  t h e  same 

time t h e   f i e l d   d i r e c t i ' o n  i s  so v a r i a b l e   t h a t   t h e   C a r t e s i a n  components 

average   to  small va lues .  Thus, the  f ield  magnitude  determined  from  the 

t h r e e  component averages  could  be  qui te  small. The d i f f e r e n c e   i n   t h e  two 

The u s e r  of the  pooled  data   should  be aware however t h a t   t h e   s i x   f i e l d  

averages are l i a b l e   t o   b e  somewhat i n   e r r o r  owing to   the   p re l iminary   na ture  

of t h e   o f f s e t  estimates used   i n   t he   da t a   r educ t ion .  

2 .  Of f se t   De temina t ions  

It i s  expected  that  when the  pooled  data  are processed,   the  

magnetometer o f f s e t  w i l l  be known t o  0 .1  gamma. However, t h e   p r e c i s e  

va lues  w i l l  always  be  lagging  because  an  extended  interval of d a t a  i s  

spacecraf t   spin  f requency  modulates  B and B The spin  modulation 

i s  ave raged   ou t   i n   t he   poo led   da t a   va r i ab le s  E and b u t   n o t   i n  

XIS Y I S  * 

X I  s Y I S  ' 
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I B  1 , the average  of   the  instantaneous  vector   magni tudes.   Futhermore,  

b i a sed   e s t ima tes  of the Z axis o f f s e t   f i e l d  Component are r e f l e e t e d  

d i r e c t l y   i n   t h e   q u a n t i t y  E,,,. 

I n   o r d e r   t o  keep  the  off  set e r ro r s   l ow,  the a lgo r i thm 

computes   hourly  es t imates  of t h e  two o f f s e t   f i e l d  components i n   t h e  

s p a c e c r a f t   s p i n   p l a n e  by sepa ra t e ly   ave rag ing   t he  X and Y axis 

measurements. The new v a l u e s  a re  then   u sed   t o   upda te  the s p i n   p l a n e  

o f f s e t s   i n   t h e   n e x t   h o u r ' s   p r o c e s s i n g .  The o f f s e t  component p a r a l l e l  

t o   t h e   s p a c e c r a f t   s p i n   a x i s  i s  also es t imated   hour ly  by determining 

t h e   v a l u e  of 2 axis f i e l d  which  minimizes   the  var iance i n  the square  

of the   f ie ld   magni tude .   gowever ,   f rom  hour   to   hour   these   es t imates  

are c h a r a c t e r i z e d  by a f a i r   a n o u n t  of s ta t i s t ica l  scat ter .  Thus,   the  

hour ly   sp in  axis  o f f s e t   f i e l d  estimates are   themselves   averaged  over  

one week and t&e r e s u l t  i s  used as  t h e  Z axis o f f s e t   f n   t h e   n e x t   w e e k ' s  

p rocess ing .  Xany  of the  magnetometer  parameters on t h e   d a t a   p o o l   t a p e  

are sums o r   p r o d u c t s  of t he   i n s t an taneous   vec to r   componen t s   u sed   i n  

d e t e r m i n i n g ' t h e   o f f s e t s   t o   b e   u s e d   o n   t h e   f o l l o w i n g   t a p e .  The 

o f f s e t   v a l u e s   u s e d   i n   c r e a t i n g   t h e   c u r r e n t   t a p e  a re  a l s o  given s o  

t h a t ,   i f  it becomes n e c e s s a r y ,   r e s u l t s  may be   co r rec t ed  when more 

a c c u r a t e   v a l u e s  become a v a i l a b l e .  

Attempts  have  been made i n   t h e   d a t a   p o o l   a l g o r i t h m  t o  s u b t r a c t  

small i n t e r f e r e n c e   f i e l d s '  known t o   o r i g i n a t e   o n   t h e   s p a c e c r a f t . -  Tele- 

metered  knowledge  of  the s t a t e  of i n t e r f e r i n g   s u b s y s t e m  is  used   for  

access ing  a look-up t a b l e   t h a t   g i v e s   t h e   v a l u e s   t o   b e   s d b t r a c t e d   f r o m  

the  magnetometer  data.  The a l g o r i t h m   a l s o   e d i t s   o u t   d a t a   f o r  t -he  

in te rva ls   dur ing   which   the   ins t rument  i s  undergoing ED i n - f l i g h t  

. i -  
- .-. . 

c a l i b r a t i o n   s e q u e n c e ,   o r  when a s p a c e c r a f t   a t t i t u d e  maneuver i s  underway. 

-10- 



3 .  Sources   o f   Er ror  
e- 

E r r o r s  i n  t h e   a p p a r e n t   f i e l d   d i r e c t i o n   c a n  come a b o u t   n o t  
I 

o n l y  when i n c o r r e c t   o f f s e t   f i e l d   e s t i m a t e s  are used ,  
c 

b u t   a l s o   t h r o u g h   t i m i n g   e r r o r s .   I n c o r r e c t   d e t e r m i n a t i o n s   o f   . t h e  

occur rence  of a s u n   p u l s e ,   o r   t h e   t i m e  a t  which a vec to r   s ample  was 

a c q u i r e d ,   o r   a n   i n c o r r e c t  estimate o f   t h e   s p a c e c r a f t   s p i n   p e r i o d   c a n  

a l l  l e a d   t o   a n   e r r o r   i n  the i n e r t i a l   f i e l d   l o n g i t u d e .  The a lgo r i thm 

as sumes   t he   nomina l   va lues   fo r  the spacec ra f t   c lock   f r equency   and  

f o r   t h e   t e l e m e t r y   f r a n e  ra te .  E a r l y   i n d i c a t i o n s  are t h a t   t h e   a c t u a l  . 

The a lgo r i t lm   a l so   a s sumes   t he   nomina l   mechan ica l   a l i gnmen t  

of t h e  two o p p o s i t e l y   d i r e c t e d   s p a c e c r a f t   s u n   s e n s o r s ,   a n d  of t h e  VHM 

s e n s o r   i t s e l f .   P r e l a u n c h   o p t i c a l   s i g h t i n g  and e l e c t r o n i c   c a l i b r a t i o n s  

showed t h e   p u l s e  coming  f rom  ,each  sun  sensor   to   be  within 0.35" of  nominal. 

Furthermore,  a l l  three   magnetometer  axes were found t o  b e   w i t h i n  091 of 

n o m i n a l .   G e n e r a l l y   s p e a k i n g   t h e n ,   t h e   p r o b a b l e   e r r o r   i n   f i e l d   d i r e c t i o n  

compared t o   t h e   t y p i c a l   i n t e r p l a n e t a r y   v a l u e  a t  1 AE. T h i s   e r r o r  comes about  

b e c a u s e , i n  a f i x e d   a n a l y s i s  t h e  on a m u l t i r a n g e   i n s t r u m e n t ,   t h e   u n c e r t a i n t y  

ir! t h e   o f f s e t   f i e l d  estiinates i s  n o t   n e c e s s a r i l y   r e d u c e d   i n   d i r - e c t  

p r o p o r t i o r !   t o   t h e   a n b i e r ? t   f i e l d .  
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TKE 3-0 RADIO MAPPING EXPERIMENT -- STEINBERG 

Experiment Description 

The principal purpose of t h i s  experiment is t o  map the  trajectories 
of type 111 solar  bursts by determining  the  angular  coordinates of a 
localized  source  as a function of frequency and time. The radial  distance . -- x ,  

may be obtained by triarf$lation  with  observations from another s a t e l l i t e ,  
or  from assumptions  about the  density of the  interplanetary medium, 

- 
2. . .x 

Two perpendicular  dipole  anter.nas  are used. A 90 m tip-to-tip antenna 
i n  the  spin  plane of ISEE-3, referred t o  as. the S antenna,  sees a signal 
which is  modulated because of the changing aspect of the  source due to  the 
spacecraft 's  rotation. The 2 antenna is  14  m tip-to-tip,along.  the  spin  axis. 
From the S mea'surements, the azimuth and strength of the  source  are  obtained. 
Comparison of S and 2 observations  provides  the  elevation of the  source from 
the  spin  plane and an estimate of its angular  diameter. 

Measurements are made i n  1 2  frequency  channels, between 30 and 1980 kHz, 
i n  each of two bandwidths, 10 kHz (B), and  3kHz (N). Every 1.5 seconds 
(which is  nearly one-half spin) ,  one  measurement of 2 and 11 of S are made 
for  one frequency  channel i n  each bandwidth, interleaving B and N observations. 
T h i s  provides  nearly  the f u l l  range of modulation possible from the S antenna. 
( A t  data  rates lower than 2048 bps, proportionally fewer S samples are  taken.) 
The frequency  channel i s  selected  according  to a fixed 72 step program, de- 
signed to  observe each  frequency a t  uniform intervals  but with shorter  inter- 
vals  for  the  higher  frequencies.  Alternate modes of observation  are  possible 
using  only  the B or  only  the N bandwidth. 

For any single measurement, the  signal  passes a logarithmic- square-law 
detector so that  the  output  receiver  voltage V is  roughly proportional  to 
the  logarithm of the antenna  temperature TA- V i s  digitized  into 256 steps 
between 0 and 5. 

g: 
'@ 

Algorithm for  the Data Pool Tape 

Average voltages a t  two freqiiencies and' the rms values  are  supplied on 
the data  pool  tape. The averages  are made  of a l l   t h e  S B samples a t   t h e  

.selected frequency which  were obtained i n  successive 128 seccnd intervals 
(one major frame a t   t he  top  data  rate). The tape  record  contains 30 averages 
(one "ISEE hour") a t  1000 kHz, each  followed by i t s  r m s  value,  after which 
come 30 averages a t  233kHz, each  followed by its nns value. ( i f  only N 
band observations  are being made, averages  are of a l l  S N samples, and the 
lower frequency is 188kHz. There is no flag on the  tape  to denote this.)  

The average  voltage measures the  strength of the  signal-. The rms values 
are  a good indicator of the  degree of modulation present;  the  larger  the 
rms value,  the  nore  deeply modulated is  the  signal,  denoting a narrow source 
near the  spin  plane. The full  data  record is needed for  direction  finding. 
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NOTES ON THE SOLAR WIND  PLASMA  PARAMETERS 
ON THE ISEE-3 DATA  POOL TAPE 

Quantit ies  have  been  derived by  approximate  algorithms  only; t.o 
d i s t ingu i sh   t hese  from more accu ra t e   quan t i t i e s  w e  have   re fer red   to  
these   quan t i t i e s  as t h e  pseudo  wind  speed,  pseudo  density,  etc. The 
following  caveats  and comments apply: 

IONPD ( ion   dens i ty)  is i n   u n i t s  of cm-3 and  can  have 
values   ranging from 0 t o  100 cm-3. Because  of a number 
o f   f a c t o r s ,   i n c l u d i n g   t h e   f a c t   t h a t   o n l y   r e l a t i v e l y  
simple-minded  algorithms  can  be  used f o r   t h e   d a t a   p o o l  
tape,  we 'can't  quote an accuracy  any  better  than a 
f a c t o r  of two for   the   ion   dens i ty .  

WINDPS (speed) is i n  km sec-1  and w e  expect values 
ranging  from 250 t o  850 km sec-1,  with  an  accuracy 
of + 5%. - 
WINDFA ( d i r e c t i o n   i n   t h e   p l a n e  of t h e   e c l i p t i c )  is  i n  
degrees, and we  expect  values  ranging  between + 15"  of 
t h e   s o l a r   d i r e c t i o n   w i t h  an accuracy  of + 3 O .  

- 
- 

No background  corrections are made and the   va lues  are instantaneous 
as opposed to  averages.  



/ /  - DESCRIPTIVE  EXPLANATION 
THE ISEE-3 COMMON 

by 

- PLASMA WAVE DATA ON 
DATA POOL TAPE 



The  calibrated E-field spectral densities can readily  be  derived from 

E = a e  w 

For either o f  the  long (U- or  V-axis)  antennas,  the  calibration  table 
i s  

For the  short  ancenna,  we must use  E(short) = 74 x E( long)  The  B-sensor 
can  be  connected  to  the  16-channel  analyzer and in this case  we  can  use  the 
same  b-values  with  a(B) = 3.2 x lo-' '~/(Hz)'/~ at 31 Hz and a ( 3 )  = 9.7 x 

y/(Hzf112 at 1 kHz  (the  search coil is not sensitive at 31 kHz).  For 
the  common  data-pool  plots  the  sensor-in-use is  given by the  horizontal 
dotted  line,  according  to  the  foi'lowing  code: 1 volt  level f o r  short 
electric, 2 volt  level  for U antenna, 3 volt  level f o r  V antenna, and 4 volt 
ievel for  search  coil, 

i 
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NOTES ON THE 4-57 MeV AND 18-70 MeV 
' PROTON 4- ALPHA COUNTING RATES 

by 
T. von Rosenvinge 



Low Energy  Proton  Experiment 

The low,energy  p-roton  experiment  on ISEE-3 consists  of   three 

i den t i ca l   t e lescopes ,   i nc l i ned   a t  30°, 60' and 135' respect ive ly ,  

to   the   sp in   ax is   o f   the   spacecra f t .  Each telescope measures 

protons i n  the  energy  range 35 keV to. 1 .  MeV, i n  8 l o g a r i t h m i c a l l y  

spaced channels. The o u t p u t   o f  each  telescope is   separate ly   .s tored 

f o r  each o f  8 equi-angular  sectors, and th is   appl ies  to   every  energy 

channel  except  channel 8, which  has  only 4 equi-angular  sectors. A 

genera l   out l ine  o f   the  exper iment  i s  g iven by Balogh e t  a1 (Geoscience 

E lec t ron i cs  GE16, 176, 1978). De ta i l ed   desc r ip t i ons   a re   t o  be found 

i n  Balogh and Iversen (Space Sci  .Instrum. 3, 187, 1977) and van 

R o o i j e n   e t   a l  (Space Sci.  Instrum. - t o  be pub1 ished  1979). 

The data  on  the Data  Pool  tape i s  taken  from  the  telescope 

i n c l i n e d   a t  60° to   the   sp in   ax is   i .e .  30' from the  equator ia l   p lane 

of   the  spacecraf t .  Two par t ic le   f luxes  are  suppl ied,   obta ined from the 

spin-averaged  values  for Channel 3 and Channel 4 combined and from 
Channel 8. These correspond t o  energy ranges  91-237 keV,  and 1 . O  MeV 

t o  1.6 MeV, respect ive ly .  The data  are averaged  over 21 minutes and 

20 seconds, so that   three  sets   o f   va lues  are  suppl   ied  per   data  record 

on the  tape. The s t a r t   o f   t h e   f i r s t   a v e r a g i n g   p e r i o d   c o r r e s p o n d s   t o  

t h e   f i r s t   t i m e   i n   t h e   r e c o r d .  The fluxec  are  expressed i n  p cm'z 

steradm1  sec'l,  using a geomet r i ca l   f ac to r   o f  0.05 cm2 sterad. 

A measure o f   p a r t i c l e   a n i s o t r o p y   i s   a l s o   s u p p l i e d .  It is   taken 

from Channel 8 and cons is ts   o f   the   va lue  l M A X  - IMIN, where i 
MAX and 

'NAX -I- I M I N  

'MI N are  the maximum and minimum counting  rates  observed i n   t h e   f o u r  

sectors of Channel 8. A l s o  given i s  the number of   the  quadrant   in  

which f was observed  i.e. 1 t o  4 .  I f  lmx Q IMIN, the number 5 i s  

. i nse r ted   i n   t h i s   va lue .  The convent ion  for   the numbering o f  quadrants 

w i th   respec t   t o   t he   spacec ra f t - sun   l i ne   i s  shown i n   f i g u r e  1, which i s  

t Sun 

a p r o j e c t i o n   i n   t h e   e c l i p t i c   p l a n e ,  

look ing down f rom  the  pos i t ive if d i r e c t i o n  



I 

In interpreting  the  data  caution  needs to  be  used, and it is 
strongly  recommended that a1 1 users of the  data  verify and/or clarify 
with the  Principle  Investigator  any  uncertainties  or  peculiarities 
concerning  the  data. 

To assess  the  statistical  accuracy  of  the  data it should  be 
remembered  that  convert i ng the f 1 ux  back in to a  count i ng rate 
using  the  geometric  factor  and  the  time  averaging  period  will. only 
give the minimum error,  since  some  data  may  have  been  rejected in 
formi ng the  average. 

So far  as  the  physical  significance of the data is  concerned it 
should  be  remembered that many  of  the  events  seen by this  experiment 
are  strongly  collimated in azimuth as well  as  longitude, so that  the 
intensity  seen  by  one  telescope  may  be  significantly  lower  than  the 
intensity  observed in the  direction  of  maximum  .intensity  relative  to 
ecliptic  plane.  With  regard to the  anisotropy  measurement it should 

the 
be 

L.. 
I... 

remembered  that  many of the  events  observed  have  steep  energy  spectra, 
so that  the  statistics in Channel 8 may  be  insufficient to record a 

very  strong  antsotropy  which  exists in the lower energy channels. 
i_ 
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GENEXAL DESCRIPTION AXD USAGE 

1, Struc ture  of t h e  Data Pool Tape 

tape may be ?-track 556 )pi, %track E600 bpi,- or  %-trrze& 800  
hi, depending upon the user'-s preference, All' tapes are add 
par i ty .   h t e r - r eco rd  gaps are .6!5 inch for .9-track tapes an& 
,75 inch  for   7- t rack  tapes ,  

. ... . . 

F i l e s  

Data  pool  infornation for a ?-dt?y period is  presentee as a single 
tape  f i le ,   beginning  with a labe l   record  and ending r d t h  a 
standard t a p e  mark (EOF mark) -811 records, ..including the fa'tref, .. 

are of t h e  szme length. The data poof. f i l e  conta ias  approd- 
m t e l y  160 data records  -spanning 7 days of telemetry data, 
Redmndant te len2try  data   (due to overlap i n  ground:.staeora 
coverage) has b e n  removed. The data pool fiIe.coincMes in 
t i m e  with a "shipping group'* of t h e  usual telemetry Baa Cdecom 
tapes) which is s a t  t o  each qe r imsn . t&,  

The data   pool  f i l e  appears 3 tines on t h e  tape f o r  wedwrdancy 
bakkup. See  Figure 1, 

D a t a  Words. 
- 

h 

(1) Vord Size  

. .  - Each da ta  pool t ape  is written. in computer.. wcxds.  of. a 
leng th   cmpa t ib fe   w i th  the intended  user 's  computer., Tapes- 
thus constructed  can be. read dZrectly Ynto the user's 
computer  with  no  reformatting, This holds true for bath 
7-track and 9-track  tapes, For example, records inte~nde& 
f o r   u s e  with a CDC 6000 series computer  would appear as . 

packec! s t t i n g s  of 60-bit fields.: On a 9-track rapep eacfr-- 
such SO-bit f ie ld  occupies 7-312 tape characters ,  B u t  the 
t o t a l  nus3213 of words per  record is an  even number, so that 
the  60-b i t  f i e l d s   c a n  all be  written in pa i r s ,  15 tape 
characters   per   pair ,   and thus can be read normally by the 
CDC. (Other combinations of word s i z e  and t a p e  type work 
ou t  i n  a similar fashion),  
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(2) Floating Poinc Fomat 

. .  . (3) Hissing Data 

Missing  data items are   indicated by a negat ive  xmlue f i l l  
- c-ode in place of the  missing  item. me exact value of the 

f i l l  code is dependent on t h e  type oE f l o a t i n g  point used, 
but will i n   a l l  cases' b-e outs ide   the   l eg i t imate  range oE any 
da ta  itexa. 

Missing  data pool items -may be the r e s u l t  of gaps in data 
recovery at the  ground  s.tatioIx,. or the _ r e s u l t  of ,data 
being  rejected by one of the  experiment processbg algorithms, 

It is possri!le that .   uncertain conditions may lead to a data 
pool   resul t  of questionable  validity.  Rather than be rejected., 
such  resul ts  may, in cer ta in  cases, be presented as the . 
-negative of the   ac tua l   resu l t ,  Thus, a negatlhve: number ocher 
than the fill code, if i n  a f i e l d  which should: normally be 
positive,  represents a doubtful result-and may be used, buC 
with  caution. (Note t h a t   t h i s  does no t  apply to those vahes 
which nay nomally  be  negative, such as nagaeC.fc f ie ld  corn- 
ponents) . 
Data taken when the  spacecraf t  is in  engineering. format 5 s  
re jected by the  data  pool progran. 



The clock =Ed on the  data p o l  tape is a m h o r  frame counter, 
It is c o n i m c t e d  by comblning the 24-bit raw spacecraft  clock 
with PELKT of t k  frame counter. (This is t h e  same clock as. . 

used  on the t e fmet ry   da ta   t apes) .  

Since the fdl cxock will n o t  . f i t   i n  d l  .types of floating p b k t  
works withmt truncation, it is broken i n t o  2 pieces,  &e low 
order 2 1  b2zs h one word, h e  raoaining  high order portion in 
another, 232 f u l l   c l o c k  can  be  reconstructed by converting both. :. 

clokk  pi2ccs i o  integer,  then-  adding them together. 

,. . .  

. .  
- . . . ~  . , -. It should %e mc6d  chat time,- ra ther   than clock, is the  primary . -  

reference far data  pool items, Clock is subjecl: t o  rollover 
xLth.in the d3t2 poo l   f i l e ,   a s  w e l l  as to  -predicted jumps 
forward or 9achard .  

Timelines 

The tiae vt-xsus clock re lat ionship,  may not be l i n e a r  througkout: 
t h e   e n t i r e  Zata pool  f i l e .  Breaks occur if t h e   b i t   r a t e  changes,, 
at end-of-wr, and i f  the  clock jumps o r  rolls overo A segment 
of da ta  2n ~ ~ 5 5 ~ 5  time versus clock is linear is defined as a 
time/clock  -ksaline o r  "timeline." 
. .  

Data acc-~oa i n t e rva l s  f o r  expetlmene. a l g o r i t h m  do not  
continue Z'TTOSS t he l ines  ; t h a t -  is ,~ each data pool quanritp 
is computed zz5h.g data which begins and ends i n  the same t i m e - ,  
l ine .  See Z Z g a e  2, 

Data Recorb  .~ . . .  . -  

Data r e c o r e  ere fixed  length, 810 words long, A f u l l  record . . - .  holds 64 zihztes of information, . .  

Within a +iT'lllm, each-data  record  represent 
t i t i o n  i n  t72.32, Data  items  are  positioned  within  the records 
by tine, r d a t i v e  to   - the  s ta r t  of the  record (see '-'TLme Tagging," 
below), Fi?? code is  subs t i tu ted  where da ta  is unavailable, Xf 
a gap in-  da;a coverage  greater than 64 minutes  occurs', i t  is 
poss ib le  t1bt  23 ent i re  record w i l l  be fill code- I n  t h i s  case 
the  ~LIILUEY r2cord indicator  is turned OR, 



SPACECSAFT CFOCK- 

Spacecraft Clock . .  

A. Last record of timaline contains iiil~bayond the end of t he  tkndk+. 
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Exaiples  fW2r to  Table 3 )  : 

%e d e s i r e 6  ~ z h m  would  thus be b e s t   a p p r o x i z e d  by fn&xd. 
go, 4 ,  word 684, 

(F) P i l e  Label . .  - _  

The file l&d. recordp Table 1, coztains i d e i z t i f i c a t i o n  and 
account ing  i;lfomation for t h e   d a t a  pool fi le.  It also contains . 

the ninirlro z d  a a x i i n u ~   s p i n   p e r i o d s   e z c o u o t e r e d  over the ?-day 
f i l e - p e r i o d ,  an index t o  all t i m e l i n e s  i n  t h e   f i l e ,  and 
magnetometer pzxmeters. The record  is padded to the length of 
the d a t a  recards, 

As i n d i c a t e d  izt Table' 1, the first I440 bits should b e  ignored 
by the u3sr. These b i t s  are used f o r  internal  accounting pur- 
poses by Goddard Space F l i g h t  Center, 
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Douglas E, Jones 

Brighaxi Young CnZversity . . . .  

Bruce T. Tsurutarri 

Jet Propulsiorr Laboratory 

The objecti-q.es oE the ISEE-3 magnetfc field experbent zre 

t o  inves t iga tz  the f o l l o ~ b g :  

(a) - Yne effect of solar zetivicy -32 ehe kterp2metar-= - - 

magnetic field a d  'solar wirrcf paraeters. 
. . . . .  

(b) The persistence, as well as chmglng charzcrer, of 

corotattas features ia t he  so lz r  wind. 
- . ~. . , 

-. . 

(c) Changes i n  l a r g e  scale solar wind Eeatures over 

great clistances, by correlztins  v5th data from 

planetzrg nissions (Tioneer ~errrrs, pioneer Saturn 

Voyager). 

-1- 



fluctcatiom Setween ISEE-3 2nd ISEE-I Et 2, whihg "a- 

Tfie ISEE-3 n23etozeter  experkent cons-ists of a seasor 

mounted at- the outboerd zzd-of a 3-meter booE and an electronics pac' tgci  

vector  helic2 .a~gzetc-retzr (5%2$) electronics p a d a g e  and the spacecraft 

data s y s t w , .  It cord2tlo~s  the  spacecraft cornand and control sip-als 

f o r  u s e  3y tSe instrmer~t a d  i t  buffers the zagnetometlr outputs as 

they are  rezri b t o  the z.z~;ls telemetry  strem. In addition, the 

generates a arzrreeic sector pulse f o r  on-board use by other experkeEts, 

% . .  

TO s i q l Z y  daca reduction, the VE2I sensor is mou~ted .with 

The sensor detects the t k e e  components of t h e  zmbienr steady-state 

magnetic f i e l d  vector. .zs2 flcctuations ix these componenes up ta 3 Ez- 

The operating.  prizci2les of the VEX sensor a re  -based on the effect of 

an external'aagnetic fteld. u?on the efficiency with k-hick a population of 
1; 

netastable heliu3 atons zaay be optically pumped. Figure I illustrates 

. .  
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is c i r c u l s r l y   p o i a r i z e d  t o  o p t i c a l l y  pump metas tab le   he l ium d *- 

atoms i n  the a b s o r p t i o n  cell. P rope r ly  phsec!  sweep c u r r e n t s  drive 

three mutua l ly   o r thogc r rz f   co i l   pa i r s   su r round ing  the cell and create 

modulates  t h s  e e r g i n g  12 r a d i a t i o n .  Brightness variations are then 

conver ted  b t o  a low freqQency electrical  signal a t  the IR detector, 

Wlnen no evterzal magnrttlc field is  p r e s e n t ,  only the second hamanic 

of the app l l ed   sxeep  f rqsency  appea r s  at the d e t z c t o r  output. The 

main electrmic a s s a b l y  is designed t o  serse d e p a r t u r e s  from the 

pure  second  ham-onlc signal. Synchronous demdula to r s  are used  to  

mqnet ic  f i s l d   a c t i n g  upon t he  senso r  is r x l l e d  to zero, and the three: 

f e e d b a c k   c u r r e n t s   a c c o q l i s h i n g  the n u l l i n g   z c t i o n  are read  2 s  outputs. 

A nul t i?? l sxsr  anci E 9-322 aga log- to -d ig i t a l   conve r t e r  (-AX') are used 

i n  the p rocess .  

- 
- .  

The three field c o q o n e n t s  are sampled i n  r a p i d  succession 

572th less thaz 10 zilliseconds of skewing. Each + b i t  comersion 

i n c l u d e s  the s i g n  of the component  and e i g h t   S i t s  of ampl i tude  infor- 

mation. A 27-bic v e c t o r  zeasurerrtent is then   cozbined  with three 

opera t ing   on .  These dzta  are h e l d  i n  a 30-biz s t o r a g e   r e g i s t e r  u n t i l  a 

r eadou t  i s  reques t ed  by the s p a c e c r a f t  data systen. A t  the nominal 

t e l eme t ry  ra te ,  (2048 i n f o m a c i o n   b i t s   p e r   s e c o c d ) ,  six vector r ead ings  

-4- 



s i g n i f i c a n t   b i t  (LSB), 

The ins tmzzent ' s   ca l ibra t ion  is checked i n  fXi,* Int. OR a - 

sequence.  'Prelaunch mechanieagl a l i g m e n t  of the  sensor WES 

d e t e n i n e d  within 9'11. 

converts teleaetrg c o u n t s   i n t o   f i e l d   u n i t s ,   o e r 5 o m s   i n t e r n e d i a t e  

for   the  conversion is : 

B = K x (E - 255.5) - 0 , f o r  i = X , P  o r  2 ,  and r = 0,1, . . -7 
i i ,r  i i,r 

$%.ere (a) 3 is  the  telemetry  count of the i t h  component of a i 
given measurement. 

(b) K i s  t h e   i t h  axis s c a l e   f a c t o r   ( g a m d c o u n t )  €or  i,r 
operzting  range r. 

-5- 
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scale factors R are checked  weekly irr f l i g h t  3 u t  are not  autaozt.icalfy 

-updated  sioce they h ~ . ~ e  bee l  found on e a r l i e r  mfssions using similar 

ins t ruxents  not  t o  chzqz s ign i f i cen t ly .  

i,r 

Once che  rtteasurezents h2ve been  converted f r m  z e l e w t r y  

counts into s a g n e t i c   f i e l d   u n i t s ,  each  vector is tsansforz~ed i n t o  an 

i n e r t t a l   c o o r d ~ n a - ~ e  systsm based upon the spscecraf t  s+r~ x 1  7 s  226 

the direction toward the sun. At t h e  nominal 2048 i b p s  telemetry 

mul t ip l ica t ion  which ro l l s   each  ioeasurement back t'frrozigh an angle 

correspondhg t o  t h s  t-ke difference.  Vector-by-vector, the conponents 

are transfoxxed into t i e  i n e r t i a l  coo rd imte  s y s t m  bassd upon S, 

t h e  d i r e c t i o n  toxard  the sun and I, the  f Z s p i n  axis  of tie FSEE 

spacecraf t .  These fnerziel coordinates are ca l led  the ISEE 

. .  

A 

A 

I n e r t i a l  (IS) system and a r e  i l lus t ra ted  i n  Figure 2 .  

After the  magnetometer da ta  have  bee= despun into ISEE 

i ne r t i a l   coo rd ina te s ,  2 vector  magnitude and two angles   a re  compted 

for   every set of component valr;es, Every vector  measurenent is  

7 
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. - therefore  represented i n  both  rectangular and spher ica l  form. The angle 

0" i s  t h e   f i e l d   l a t i t u d e  in  the I S  system and 6 the l d n g i t u d e  angle, B B 

. -  

Both spksricaf znd r ec t angu la r   f i e ld  conponent averages are' 
. .  

incfded  ine the  poo l td  dzta because t;he tm representatLons Convey 

d i f f e r e n t  i n f o ~ ~ a t i o r r .  Tfie average  field  magnitude, for exaqde, could be 

l a r g e  and near ly  cons t tn t  during a zatural   disturbarrce  while at the same 

t h e  th2 f i e l d  dirsctzon i s  so var i ab le  that the  Cartesian coqonents  

average  to smadl valces. Thus, t h e   f i e l d  magnitutte  determined from the 

th ree  c0nponeri.t zverages could  be  quite small, The dLfference  in  the two 

The user  of th2 pooled 2ata should be 2 ~ a r e  ho&er that the  s k  f i z l d  
t 

. averages a r e  If.able t o  ba' soaewhat i n   e r r o r   o w i q  t o  the pref7Xnary nature 
. .  

of t h e   o f f s e t  esShtl-s  use2 i n  the  data   reduct ion,  

2. Offset  Detzmin2tions 

It i s  e q ~ 2 c t e d  that when the  pooled  data are processed, the 

magnzto~eter  offset w i l l  be known t o  0 .1   gama. .  Eowever, t R e  precise 

algorit 'm  uses  biased estimates of t he   o f f se t  f i e l d  

spacecraf t  s ~ i r ,  frequency  modulates B XIS 2nd B YIS - 
components, the 

The spin  modulation 

is  averaged o u t  i n   t h e  pooled  dara  variables E XIS and s YIS ' but n o t   i n  
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.. 

- 
' . !B 1 ,  the average of t h e  i n s t zn taneous   vec to r   zqn i tudes .  Futheimore. 

ib. b 
I n   o r d e r   t o  keep the o f f s e t   e r r o r s   t h e   a l g o r i t h m  

o f f s e t s  i n  t5e next hozr's processiEg. The offset:  component parallel 

to t h e   s p c e c r a f t  s2 in  z x t s  is also estimate6 hourly by deternirdng 

the value or' Z vris f i t l d  which n in ia izes-  t h e  variance irr the square 

of t h e  fie12 -3~li?1~de. L-J - Zcve-er fro= hour   to  hour these  e s t h t e s  

2rs cherzc te r ized  by a f a i r  amount of s ta t i s t ica l  scatter, Thus, the 

hoc l r ly   sp in   ax i s ' o f f sec   f i e ld  es tha tes  are  thenselves zveraged over 

one week-2nd the restilt i s  used 2s th2 Z a x i s  ~Ecircset i n  the next ~~eelc's 

- 

processing. 

zre SUES o r  

d e t e m t n i z g  

Xmy of t k  zqne tomete r   pa rzne te r s  on t h e   d a t a  p o l  ta2e 

products of t5e ias tantaneous  vector  cornponants used -In 

the offs3ts t o  be used on the  fol lowing tzpe .  The 

- t5at ,  ir' it b~cornzs 2 e c 2 s s 2 ~ 3 ,  r e s u l t s  may be   cor rec ted  when  ore 

metered b o x l e d g e  of tke stzte of i n t e r f   e r h g  subsystms is used f o r  

accessing 2 look-up t a b l e   t h a t  g i v e s  the valces t o  be: subtracted from 

the  zagnetometer   data .  The a l g o r i t h  also e d i t s  out data for time 

inEervals   during  which  the  instrument  is rrndergoing an tn-fltght 

ca l ibra t ion   sequence ,  or when a s p a c e c r a f t   a t t i t u d e  nsneuver is underway, 

-10- 



o d y  s.7hen iacorrect o f f s z t  f i e l d  estimates arz zssd, 
* 
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E-qeriment  Description 
- 

7 .  

* '  h 

Measuremnts .=re nade i n  1 2  frequency  chmaels, between 30 and 1960 kHz, 
i n  each of two bzadwidths, 10 kHz (B) an3 3Mz ( E )  - Every 1-5 seconds 
(which is newly or?e-half spin),  one measurexent of 2 and 11 of S are made 
€or one frequency  chmnel i n  each bandwidth, h t e r l eav ing  B and N &servati.ons, 
This provides r.eari.1. the L'ull range of nodulation ,possible from the S antenna. 
( A t  data rates  lower than 2048 bps, proportionally fewer S samples are taken,') 
The frequency  channel i s  selected  according to a fixed 72 step programr de- 
signed to observe each  frequency at   unifom  intervals   but  w i t h  shorter  inter- 
vals for the  higher  frequencies.  Alternate modes of observation are possible 
using o ~ l y  the  3 ox only  the N bzndwidth- 

. -. 

 or any single measlurement, the.  signal  passes a logarithmic square-law 
detector so that t i i s  oiltput receiver  voatage V is rcmghly proportional to 
the logar5.K-m of the a t e m a  temperature TA- V is l ig i t i zed  into 256' steps 
between 0 and 5. 

% 

Algori+;th;l for  t h e  Eata Jool Tape 

Average Foltages a t  two Srewenc ie s -ad  the rim- values are supplied on . 

the  data pool t q e ,  T h  averages  are made of a l l  the S E samples at the 
.selected  frequency which were obtained i n  successive 128 second i n t e m a l s  

(one major i r z o  at the top data ra te ) .  The t a p  record contains 3C averages 
(one "ISEE hoxr") a t  lOG0 kHz, each followsd by its m s  value, after which 
cone 30 averages a t  233icIiz, each  followed by its x1715 value, ( i f o n l y  M 
band obssrvations are  being made, averages are of a l l  S N samples, and t h e  
lower frequency is l3+!3z. There is no flag on t h e  tape to denote this,  ] 

The average  voltage measures t h e  strength of the signal. The m s  values 
are a good indicator of the  degree of nodulztion  present;  the larger the  
mns value,  the  nare  deeply modulated i s  the  signal, denoting a narrow source 
near the  spin plane. The full data record is needed for direction finding, 
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1) I O I P D  (ion  dexsicy) is in uni t s   o f  c r 3  2nd can have 
values  ranglng from 0 t o  100 cm-3. Because of a number 
of f ac to r s ,   i nc lud ing   t he   f ac t   t ha t  only refatrively 
sbple-ninded algorfthms can  be  used €or  the da ta   pool  
tape,  w e ~ c a n ' t  quot_e an accuracy any better than a 
f a c t o r  of two fo r   t he   i on   dens i ty  . 

2) NIIDPS (speed) i s  i n  km sec-l and we expect v d u e s  
ranging from 250 t o  850 Ian  sec-1, w i t h  an accuracy 
of + 5%'- 

3) TJI?ZI?A (d i rec t ion  i n  the  plane of t h e   e c l i p t i c )  i s  i n  
degrees, an6 we expect  values ranging bemeen 5 15" of 
ths so la r   d i r ec t ion   w i th  an accuracy of f 3 O ,  - - 

No backgrowd  correct ions are made and the   va lues  are instantaneous 
as opposed to averages. 

a 



pre$.ation o f  t h e  ISEE-3 piasma wave output on t h e  data pool t a p e  are given 

helm. ' 

. .  The top part of F igu re  1 contains a typical production p l o t - o f  ' t h e  f u l l  

output from the 16-channel a n a l y z e r ,  and this serves as a r e f e r e n c e  for t h e  

da ta  pool ttpe explanaE ion. FOP a 1  1 channels I t h i  5 prGducfion plot has b a t h  

pea-ks {'isolated docs) and averaaes (the tops of che zlackened reg Ions) com- 

puted.usir;g 128-second accumulations cJf. telemetry output values (0 @ < 5 
. v o l t s ) ,  and the rensor-in-use i s  indicated below the time axis .  This plot 
shows whistler node activity (17.8, 3 ?  and 56 Hz channels), impulsive ion 

4 

- -  

acoustie rwve b u r s ~ s  !sF:=radic activity with h i g h  peak-to-average ratios i n  

the 3 1 1 - H ~  to 5.6 kHz c h a n n e l s )  along w i t h  sofar r a d i o  burs"ts, electron 

plasma csci1lazI;os and au rs ra l  ki io . -ecr ic  r a d i a c i ~ n  (OR t h e  31 %Hz, 56 XiHz 

and 103 kHz channels). iJTe bottom f i g u r e  conrains a plot of the connon data 

pool t a p e  output frog thz same d a y ,  a n d  a comparison o f  the txo drawings gives 

a general indication or' t h e  way to incerpret r h o  daca '  pool plo;s, 

-. 
-~ 
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NOTES O S  THE 4-57 MeV AX3 18-70 PfeV 
PSOTOM +- iIUJ3.A COUNTISG U T E S  

by 
?-? I.. \ * ~ n  Rosenvizg2 * 

I .  

* ;*pi 

The ISEE-3 Hediun  Energy Cosmic Ray Experiment has two High Energy Telescopes 
(HETs) which are designed  to  aeasure  the'  charge conposit5on of energetic particles 
froin charge 1 to  charge 26 over an energy  range from a few EfeVjnucleon t o  several 
hucdred HeV/nucleon. One of t k s e  telescopes is s h m  schematically iR Figure 1; 
the telescope is cylindrically  symuetric  around  the . .. . . . . .  

. I . .". . v e r t i c a l  -azis.~.in.:the~.figure. . Protons ('axid alphas) 
.cJ'riich .enter  A 1  and A2 but   no t  C i  o r  the  'guard Tie ' - ' - -  
in the   energy  interval  4-57 XeT/nucleon (the  guard 
"detector'' is the  composite of che r ing   de tec tors  
which enc i r c l e  each of the  "C" detectors ;   cf .  Fig- 
u re  1). Such events   are   comted by rate counters 
during  the  half  of the tiEe :&.ea each  telescope is 
in   h igh   ga in ,   This  rate is characterized by the 
coincidence  condition A~*AZ-Z;*Z~. P a r t i c l e s  de t -  
ected t o  sa t i s fy   t h i s   cond i t ion   a r e   r e f e r r ed   t o  as 
A-Stopping (or  AST) events.  Protons  (and  alphas) 
which en ter  BI and B 2  but   not  C1 o r  the guard lie 

. i n   t h e  energy  interval  18-70 YsY/nucleon. Such 
B-stopping (o r  BST) events Ere characterized by 
the  coincidence  conaitions  B~-SZ.SB.C~-G~. - These 
ra t e s -  are also avai lab le  less frequently as sec- 
to red   ra tes .  

- 

The s p i r i t  of the   da ta  pocl tapes i s  t h a t  i t  
should be  "quick and dirty",  i, e. i n   r e t u r n   f o r  
s implif ied  a lgori thms  for   data   analysis  i t  will be 
poss ib l e   fo r  a wide  cornunity t o  gain access t o  
dzta  from a v a r i e t y  of experizents  simultaneously 
and long before detailed  data  reduction  can  be 
completed. I n   t h i s  s p i r i t  we provide 15 minute 
averaged  values of thel   tolloting  rates F A 2  *C4.21 
and B1*B2=5B-T;1*7?1 fro=  one of the HETs (HET-11). 
I n  our 0-m deta i led   da te   reduct ion  we w i l l  use 
pulseheight   analysis   date  f o r  t h e  &stopping and 
8-stopping  events  to  renove background events, t o  
separate each  charge,  to correct f o r  edge e f f ec t s ,  

G 

- - 
and to t ake in to   accoun t  the energy dependence of the 
geonstry  factor   ( for  AST the  geozetry  factor  f o r  each. teZescope varies from -82 ' 

t o  1. 24cm2-steradian  and  €or BST the geometry f ac to r  for each telescope varies 
from .82 t o  1 . 6 9 ~ ~  2 -s te rad im) .  We w i l l  a l so . exadne   s ec to red  rates to decer- 
mine sp in  a l i a s s i n g  and we w i l l  assess dead-time correct ions at high ~ountling 
rate levels (S5,OOO counts/sec). Eone of these is considered in  the algorit3m 
which  has  been  used f o r   t h e  Dara 'so01 Tape. 



Low Energy   Pro ton   Exper iment  
'T 

I . .  

T h e  low e n e r g y   p r o t o n -   e x p e r i m e n t  on ISEE-3 c q n s i s t s  of t h r e e  
i d e n t i c a l   t e l e s c o p e s ,   i n c l i n e d  a t  40°, 60 0 and 135 0 r e s p e c t i v e l y ;  

t n  t h e  s p i n  a x i s  o f  t h e  spscecraf t .  Each telesccpe nea5';res 

p r o t o n s   i n   t h e   e n e r g y  ranse 35 keV to 1 ' MeV, i n  8 logari  t h r n i c a l l y  0, 

s p a c e d   c h a n n e l s .  The o u t p u t  of e a c h   t e l e s c o p e  is  s e p a r a t e l y   s t o r e d  

for e a c h  o f  8 e q u i - a n g u l a r  sectors, a n d   t h i s   a p p l i e s  t o  e v e r y   e n e r g y  

c h a n n e l   e x c e p t   c h a n n e l  8, c.!hich has o n l y  4 e q u i - a n g u l a r  sectors, A 

gene-ral 'Out1 i n &  of t h e   ' e x p s r i m e n t  is-given by - 3 d o g h  et 21 (depsciencf5- 

E l  ect r"oI;"Tcs~'-~GE16~~ 'I 76-, 19781 . Deta i 1 ed  d e s c r i   p i  i o n s  are to be found ' 

i n   B a l o g h   a n d   i v e r s e n  (Space Sei  , I n s t r u m .  3 ,  187, 1977) a n d   v a n  

Rooijetn et  al (Space Sci . Ins t rum.  - to b e  pub1 i s h e d  1979). 

. .  . -  
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The data  o n  t h e  Data  Pool t a p e   i s   t a k e n   f r o a   t h e   t e l e s c o p e  

i n c l i n e d  a t  60 to the s p i n   a x i s  i .e. 30° from t h e   e q u a t o r i a l  p lane 

O f  t h e  s p a c e c r a f t .  Two p a r t i c l e   f l u x e s  are  s u p p l i e d ,   & r a i n e d   f r o m - t h e  

s p i n - a v e r a g e d   v a i u e s   f o r   C h a n n e l  3 and  Channel 4 combined,  and from 
Channel 8. T h e s e   c o r r e s p o n d  t o  energy ranges  91-237 key, and 1.0 t-ieV. 

to 1.6 MeV, r e s p e c t i v e l y .  T h e  d a t a  a r e  a v e r a g e d  over 21 m i n u t e r  and 

20 s e c o n d s ,  so t h a t   t h r e e  sets of values a r e  s u p p l i e d  per d a t a  r e c o r d  

0 

o n  the t a p e .  The  s t a r t  of t h e  f i r s t  a v e r a g i n g   p e r i o d   c o r r e s p o n d s  to 

the f i rs t t i  me i n the r e c o r d ,   T h e  f 1 uxez are e x p r e s s e d   i n  p 

s t e r a d c 1  sccI1, using a g e o m e t r i c a l  factor of 0.05 em2 s t e r a d .  

* 
A mea5ure of p a r t i c l e   a n i s o t r o p y  i s  a lso  supplied. t t  is taken 

from  Channel 8 a n d   c o n s i s t s  of the value I - where f MAX 5 - t f W  mx and ' t4AX ' MI N 
' H I  $1 a re  the maximum and minimum c o u n t i n g  rates o b s e r v e d   i n  the four 

sectors of Channel 8. A l s o  g i v e n  i s  t h e  number of t h e  q u a d r a n t  in  

which  1 was o b s e r v e d   i . e .  1 to 4. I f  % l H I b l s  the ntirnber 5 i s  . 

i n s e r t e d   i n  ti7i.s value, T h e   c o n v e n t i o n  f o r  t h e   n u z b e r i n g  of q u a d r a n t s  

w . i t h   r e s p e c t  to t h e   s p a c e c r a f t - s u n   l i n e  i s  shown i n   F i g u r e  1 ,  which is 

W i X  

t Sun 

a p r o j e c t i o n   i n  t h e  e c l i p t i c   p l a n e ,  

Iooki ng down f rorn t h e  pos i t i  ve Z di r e c t i o n  



- 2 -  

In  i n t e r p r e t i n g   t h e   d a t a   c a u t i o n   n e e d s  to be used, a n d  i t  is 
s t rons l y  reccmzend2d t h s t  a ?  1 tissrs o f  t h 2  da ta  v c r i f y  and/or c l ' a r i f y  
w i t h  the P r i n c i F ! e  tfivsssrgator _ .  a n y  uncertainties o r  p e t c ~ i  i a r i  ties .,% 

c o n c e r n i n g   t h e   d a t a .  .L b- 

To assess the s t a t i s t i c a l   a c c u . r a c y  of t h e   d a t a  i t  s h o u l d  be 
r e m e m b e r e d   t h a t   c o n v e r t i n g   t h e  f lux back i n t o  a c o u n t i n g  rate,  

f o r m i n g   t h e   a v e r a g e .  

So f a r  as t h e   p h y s i c a l   s i g n i f i c a n c e  o f  t h e   d a t a  is concerned i t  

s h o u l d  be remembered chat m n y  o f  t h e   e v e n t s  seen by t h i s  experiment 
a re  s t r o n g l y  coll  inated i n  a z i m u t h  as welT as  l o n g i t u d e ,  so t h a t  the.  

i n t e n s i t y   s e e n   b y   o n e   t e l e s c o p e  may b e   s i g n i f i c a n t l y  10~21- than the 
i n t e n s i t y   o b s e r v e d  i n  t h e  d i r e c t i o n  of maximurn i n t e n s i f y  relative to the 
e c l i p t i c   p l a n e .   W i t h   r e g a r d  to  t h e   a n i s o t r o p y   m e a s u r e m e n t  i t  s h o u l d  b e  

r e s e n b e r e d   t h a t  many of t h e   e v e n t s   o b s e r v e d   h a v e  steep e n e r g y  spectra, 

so  t h a t  t he  s t a t i s t i c s   i n   C h a n n e l  8 may be  i n s u f f i c i e n t  to record a 

very  s t rocg  z n i s o t r c p y  w h i c h  e x i s t s   i n '   t h e  1mer energy c h a n n e l s .  _-  
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DPTGEN  (Data  Pool  Tape  Encyclopedia  Generator)  converts  DP  (Data  Pool) 
raw  data  into'DP  encyclopedia  data  format  similar  to  the  ISEE-3  EDR 
encyclopedia  format. 

11. OVERVIEW - 

DPTGEN  is  part  of  the  rigid  DP  Data  Processing  system  which  is  monitored 
by  the  automatic  log  'SB#IC,DPLOG.DATA'.  When  DP  Library  Tape  file(s) 
become(s)  available  for  processing,  the  user  may  initiate  the  execution 
of  DPTGEN.  DPTGEN  will  process  up  to  fifteen  Library  Tape  files  with 
like  attributes, in time  order,  DPTGEN  outputs  a  temporary  DP  Work 
Tape,  updates  the  automatic  log  and  generates  a  printed  listing. 

DPTGEN  will  not  process  Library  Tape  files  with  overlapping  data  at  file 
boundaries.  The  user  will  have  to  repeat  the  execution  of  DPTGEN to 
process  all  overlapping  files. 

- 

111.  MACHINE  REQUIREMENTS - 

A. IBM 3081 
B. 800k Core 

IV.  PREPROCESSING OF DATA 
7 -- 

A:' Automatic  Log 
The  automatic  log  determines  if  there  is  any  outstanding  work to be 
done.  The  automatic  log  also  determines  if  there  are  enough  output 
tapes  available  for  processing.  If  the  user  attempts  to  run  DPTGEN 
without  the  proper  resources  that  the  automatic  log  manages;  the 
program  will  issue  a  message  and  will  terminate. 

B. Magnetic  Tapes 
Each  execution  of  DPTGEN  will  output  a  temporary  DP  Work  Tape.  If 
the  automatic  log  requests  new  DP  Work  Tapes,  old,  released  DP  Work 
Tapes  are  to  be  relabled,  using  a  DP  version  of  the  ISEE  LABWORK 
proceedure. 
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V. PROCESSING  TIMES 

I / O  in  EXCPs  3/file  (approx.),  in  Class A estimates 

Class E for  overnight 
CPU ’ 30 sedfile, in  Class A estimates 

F  for  weekend 
A for  weekday,  if  turn  around  is  critical  and 
job is short 

VI. INPUT - -  

A. Library  Tape  To  Be  Processed 
The  automatic  log  will  determine  the  volume  serials  and  files  to  be 
processed.  The  following  describes  a  DP  Library  Tape. 

Record  Format = Fixed 
Blocksize = 3240 bytes 
Density = 4 (6250  BPI) 
Multi-filed 

B. PARM  Parameter  of  the  JCL  EXEC  Card 
The  user  may  explicitly  request  a  maximum  number  of  library  files, 
of  like  attributes  to  be  processed. 

/ /  EXEC  DPTGEN,MAX=O  program  default  of  15  files 

/ /  EXEC  DPTGEN JCL  PROC  default  will  be  taken 
/ /  EXEC  DPTGEN,MAX=5 maximum  of 5 files 
/ /  EXEC  DPTGEN,MAX=ll maximum of 11 files 

maximum 

VII.  STEPS IN RUNNING  THE  PROGRAM - -- - 

To  avoid  some  error  messages  the  user  might  want to consult  the  latest 
automatic  log  list  generated  by  the  DP  version  of  LOGLIST o r  run  the  DP , 

version  of  LOGLIST  interactively.  The  log  listing  should  inform  the 
user  of 

1. outstanding  encyclopedia  generation  requests  and 
2. availablity  of  work  tapes. 

The  user  should  check  the  JCL for 
1. time  estimates, 
2.  job  class,  and 
3 .  maximum  number  of  library  files  to  be  processed. 
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The  JCL  PROC  and  the  PROC  EXEC  card  are  in 'SB#IC.LIB.CNTL(DPENCGEN)' as 
follows. The underlined  areas  are  areas  the  user  should  check  or  the 
user  might  possibly  change. 

//SEEKEGEN' JOB (SB013,318,15),ISEE,MSGCLASS=A,TIME=(02,30), 
/ / NOTIFY=  SEEKE , CLAS  S=E 
/*JOBPARM  QUEUE=F'ETCH 
/ /DPTGEN  PROC ,MAX=4 
//DPTGEN  EXEC PGM=DPTGEN,REGION=80OK,PARM='&MAX' 
//STEPLIB  DD DSN=SEEKE.DPGEN.LOAD,DISP=SHR 
/ /*  DPENCGEN  LIBTAPE 
//FT06F001 DD SYSOUT=A,SPACE=(CYL,(5,5)),DCB=(RECFM=VBA, 
/ /  LRECL=137,BLKSIZE=2560,BUFNO=l) 
//FTlOFOOl  DD  UNIT=(  6250,  ,DEFER) ,DSN=DP.NOINFO,DISP=(NEW,KEEP), 
/ /  VOL=SER=ICWOOO,DCB=(DEN=4,RECFM=VB,BUFNO=l,LRECL=32000, 
/ /  BLKSIZE=32008),LABEL=(l,SL,,OUT) 
//FT12F001  DD UNIT=(6250,,DEFER),DISP=SHR,LABEL=(l,SL), 
/ /  DCB=.(RECFM=F,LRECL=324O,BLKSIZE=324O,BUFNO=l,DEN=4), 
/ / DSN=DP .DSN  ,VOL=SER=DPL000 
//FT25F001 DD DSN=SB#IC.DPTSTLOG.DATA,DISP=(OLD,KEEP), 
/ /  DCB=(RECFM=F,LRECL=7232,BLKSIZE=7232) 
//SYSUDUMP  DD  SYSOUT=A 
//DPTGEN  PEND 
/ /  EXEC  DPTGEN,MAX=5 
/ /  EXEC  NOTIFYTS 

- 7- 

- 

- 

The  above  example  requests  that  DPTGEN  process a maximum of 5 library 
files of 1ike.attributes  with  timing  parameters of 15 EXCPs and  CPU  of 2 
minutes  and 30 seconds. 

After  saving  the  altered  DPENCGEN  back  into  'SB#IC.LIB.CNTL'  the  user 
can  submit  DPTGEN  for  background  execution  by  typing 

submit 'sb#ic.lib.cntl(dpencgen)' 

VIII.  OUTPUT - 

A. DP  Work  Tape 
One  temporary  DP  Work  tape  is  produced  with  the  following 
characteristics. 

Record  Format = Variable  Blocked 
Record  Length = 32000  bytes 
Blocksize = 32008  bytes 
Density = 4 (6250  BPI) 
Single  Filed 
Number  of  Buffers = 1, recommended  for  such a large 

blocksize 

.i 
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B. Printed  Listing 
A printout  is  produced  with  process  messages  indicating 

1. processing  status, 
2. time  lines  for  each  library  file, 

4 .  data  gaps, 
5.  data  overlaps  within  a  file, 
6. inadequate  resources,  and 
7. major  error  conditions. 

' 3. minor  error  conditions, 

IX. POST  PROCESSING OF OUTPUT - -  _. 

A. If  the  system  or  user  return  code  is  not  zero,  check  the  printed 
listing  for  error  messages.  A  non-zero  return  code  indicates  a 
serious  error. 

B. If  the  last  massage  on  the  printout  is 

********** DPTENCY  NORMAL  TERMINATION ********** 
the  program  had  been  successfully  executed.  The  automatic  log  will 
reflect  the  program  status  in  the  library  blocks  processed  and  a  new 
work  block  should  have  been  created. 

X. MESSAGES,  CODES AND ERRORS -- 

A. Abnormal  Codes 
The  following  is  a  list  of  abnormal  job  termination.  Those  that 
apply  to  the  programmer  will  be  noted,  only. 

STOP  Responsibility  Descriptionof  Problem 
101 User  Input  tape  does  not  meet 

102 User  Same  as  STOP 101 
103 Programmer 
300 Programmer 
400 Programmer 
500 Programmer 

specifications 

ABEND  Responsibility  Descpription  of  Problem 
300 Programmer 
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B. Messages 
There  are  basically  two  types  of  messages; 1) messages  for  the  user 
and 2) messages  for  the  programmer.  The  messages  for  the  programmer 
will  usually  terminate  the  program  abnomally.  The  messages  for  the 
user will'be placed  into  three  catagories  as  follows: 

a)  program  process  messages  requiring  no  user  action, 
b)  program  process  messages  that  should  be  brought 

to  the  attention  of  the  programmer  for  possible 
programmer  action  or  for  data  verification,  and 

c )  abnormal  termination  messages  that  require  user 
action. 

The  messages  will be grouped  as  classified  above.  Most  messages 
follow  the  general  format of: the  name  of  the  program  that  issues 
the  message  followed  by  the  message  text.  Variables  within  the 
messages  are  as  follows: 

1's for  integers 
A's for  alphanumberic  characters 
F's for  floating  point  numbers 
Z's for  hexadecimal  characters 
G's for  general  floating  point 

1. User -. No Action 

ANALYZ ----- EOF ----- 
ANALYZ ---- EMPTY VOLUME FOR  VOLUME  NUMBER  11111111111111111111 

START = 11111111111111111111  AND  END = 
11111111111111111111  IN  SEC.  SINCE 1977 

DPTENC  RUN  BEGAN  II/II/IIII I1IX:IIII:IIII 
IN  DPTENC - FAILURE  OF  INITAN  HAS  OCCURRED 
IN  DPTENC - FAILURE  OF  READER  HAS  OCCURRED 
IN  DPTENC - NO  PROCESSING  WAS  DONE 
********** DPTENC  NORMAL  TERMINATION ********** 
DPTERM  ENTERED 
DTMJS:  INPUT  MILLISECOND  TOO  LARGE: DDDD.DDDDDDDDDDDDDDDDDDDD 

DTUPK:  INPUT  MILLISECOND  TOO  LARGE: DDDD.DDDDDDDDDDDDDDDDDDDD 
YEAR,MONTH,DAY,HOUR  AND  MINUTE  SET  TO 0 

YEAR,MONTH,DAY,HOUR AND MINUTE  SET  TO 0 
FNEXT 'SPECIFIED/DEFAULT NUMBER OF FILES PROCESSED 
FNEXT  PROCESSING  OF  FILE 111 OF TAPE AAAAAA COMPLETED 

SUCCESSFULLY 
FEET  USED  FFFFFFFF 

FNEXT  UNLOAD  TAPE AAAAAA 
FNEXT  LEAVE  TAPE AAAAAA AT  END  OF  FILE 111 
FNEXT  POSITION  TAPE AAAAAA TO  FILE  I11 
FNEXT  MOUNT  TAPE AAAAAA AT  FILE 111 
INIT---THE  DEFAULT  VALUE  OF 15 FILES  IS  BEXNG  USED 
INIT---NORMAL  JOB  STARTUP 
INIT---LIBRARY  TAPE AAAAAA IS  MOUNTED  FOR INPUT 
INIT---WORK  TAPE AAAAAA IS MOUNT  FOR  OUTPUT 
OUMSUM-----  LATITUDE  OR  LONGITUDE  OUT  OF  RANGE  FOR  VOLUME 

IIIIIIIIIIIIIIIIIIII  CHAPTER 11 LATITUDE  LONGITUDE 
IIIIIIIIII 

2:FFFFFFF.FF  X:FFFFFFF.FF  Y:FFFFFFF.FF 
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SETTIM***ERROR FOUND I N  INPUT TIMES*** 
VALUES ARE INPUT As: 
YEAR = 11111 
DAY OF YEAR = 11111 
SECONDS = 1111111111 

TIMLIN RECORD PROCESSING 11111 1111 I111 1111 1111 1111 
1111111111 

1111111111 1111111111 

2. USER - Notify P r o g r a m m e r   f o r   A c t i o n  o r  f o r  Data Verification 

ANALYZ ----- SKIPPING MAGNETIC  DATA POINTS. 
POSSIBLE OVERLAP  DATA.  NEXT MAG. PT . AT 

11111111111111111111 EXPECTED 
11111111111111111111 

ANALYZ ----- ERROR, MORE  THAN 8 CHAPTERS  FOR  VOLUME 
11111111111111111111 

DATA  WILL  BE LOST UNTIL NEXT  VOLUME. 
DATCHK ITIML, IPTREC INCONSISTENT, 111111111111111 
DATCHK  OVERLAP  FOUND  AT RECORD 111111111111111  11111111111111 
DATCHK  DATAGAP  FOUND  AT  RECORD I11 11111111111111 

DATCHK BITRATE CHANGE  AT  RECORD 11111 
INITAN ----- UNEXPECTED  END  OF FILE AFTER 1111111111 .RECORDS 

PROCESSED. POSSIBLE DUMMIED FILE. 
PROCTM  RECORD 11111 YEAR  PROBLEM 1111111111 111111111 

111111111 

11111111111111 

111111111 11111111111111111111 

111111111 11111111111111111111 
PROCTM  RECORD 1111 TIME  PROBLEM 1111111111 111111111 111111111 

PROCTM WARNING - DTUPK YEAR DISCREPANCY I N  RECORD 11111 
GGGGGGGGG GGGGGGGGGG-G 1111  1111 1111 1111 1111 1111 I111 
1111 1111 

PROCTM  NUMBAD TIMES = 11111 
READER ----- QUESTIONABLE  END  TIME ON HEADER RECORD. START 

SUBROUTINE SETTIM DETECTED A DATE AND TIME ERROR I N  
THE  HEADER  START TIME 
YEAR: 11111 DOY: 11111 SEC. OF DAY: 1111111111 

YEAR:III I1 END YEAR:I I I I I  

READER ----- NO RECORDS AFTER HEADER 
TIMCHK 
TIMCHK 
TIMCHK 
TIMCHK 
TIMLIN 

YEARCK 

Y EARCK 

YEARCK 

YEARCK 
YEARCK 

PROCTM  RETURN = 11111 ( n o t i f y   o n l y   i f  number .ne: 0) 
TIMLIN RETURN = 11111 ( n o t i f y   o n l y  i f  number .ne. 0) 
WARNING NWYEAR,IEYEAR = 11111 1111 
UhqETERMINED YEAR  STATUS 1111 
RECORD 1111 TIME  PROBLEM 1111111111 111111111 111111111 

ERROR I N  SETTIM NEW  YEAR START -. RECORD 111111,11111 

ERROR I N  SETTIM PREV  REC  START - RECORD 11111111 1111111 

YEAR  CHANGE  NOTED 11111111 1111111 1111111 1111111 

NYRCHG = 1111 
HEADER/DATA YEAR STAUTS  DESCREPANCE 1111 I11 

I11 111111 11111111111111111111 

11111 QINREC DEFAULTS TO FALSE 

I11 1111 1111111 QINREC  DEFAULTS TO FALSE 

LLLL 
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YEARCK ODDITY ARRAY 1111 I11  I11 I11 I11 I11 I11  I11 I11 I11 

3.  USER - Abnormal  Termination  Requiring  User  Action 
a. The  following  occurs  when  a  work  tape  reaches it's program 

determined  end  of  volume,  The  next  DPTGEN  run  will 
reprocess  the  incomplete  file. 
FNEXT ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?  

TERMINATED DUE TO  TAPE  USAGE  FEET  USED = FFFFFFFF 

b. An 1/0 error  will  processing  a  tape  will  produce  one  of  the 
following  messages.  The  problem  tape  should  be  checked 
using  tapescan  of  any  other  appropriate  system  utility. 
DPTGEN  will  attempt  to  process  a  Library  file  four  times. 
If  the  Library  file  is  unusable,  DPSAVE  will  have  to  be 
rerun  on  to  retrieve  the  data  onto  a  new  Library  file. 

FNEXT  PROCESSING  OF  FILE 111 OF  TAPE AAAAAA TERMINATED  DUE 
TO 1/0  ERROR. 

LCL ***** 1/0 ERROR  ENCOUNTERED 
z z z z z z z z 1 1 1 1 1 1 ~  
zzzzzzzz 
LCW ***** 1/0  ERROR  ENCOUNTERED 
z z z z z z z z 1 1 1 1 1 1 ~  

zzzzzzzz 
LOL ***** 1/0  ERROR  ENCOUNTERED 
z z z z z z z z 1 1 1 1 1 1 ~  

zzzzzzzz 
LOW ***** 1/0  ERROR  ENCOUNTERED 
z z z z z z z z 1 1 1 1 1 1 ~  
zzzzzzzz 
LTERM ***** 1/0  ERROR  ENCOUNTERED 
Z Z Z Z Z Z Z Z I I I I I I A ~  

zzzzzzzz 
READER ---- I/O  ERROR WILE READING  HEADER  ON  UNIT  I1 
READER ----- 1/0  ERROR  WKILE  READING  DATA  RECORD 11111 ON 

UNIT I1 

c. The  following  messages  would  indicate  a  contaminated  Library 
tape.  The  actual  DCB's  of  the  file  does  not  match  the 
program's  expected  DCBs.  The  contents  of  the  Library  tape 
need  to  be  checked,  possibly  with  system  utility  TAPESCAN. 
In  the  last  message,  the  program  picked-up  the  wrong  Library 
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file  from  the  automatic  log.  In  that  last  case,  the 
automatic  log , the  Library  file  and  the  data’s  history 
should  be  investigated. 

READER ----- READ  ERROR,  EXPECTED  HEADER  RECORD  LENGTH  OF 
3240 BUT  GOT  1111111111  INSTEAD 

TERMINATING 

READER ----- READ  ERROR,  EXPECTED  DATA  RECORD  LENGTH OF 3240 
BUT  GOT  1111111111  INSTEAD 

TERMINATING 

READER ----- PROGRAM  SATELLITE ID OF ZZ DOES  NOT  MATCH  TAPE 
SATELLITE  ID OF I1 

d. The  following  messages  indicate  that  the  automatic log did 
not  find  work  for  DPTGEN. A new  listing  of  the  automatic 
log  should  confirm  the  lack  of  work. 

INIT***DATA  NOT  AVAILABLE  FOR  PROCESSING*** 
LOL ***** NO  LIBRARY  FILE  MARKED  FOR  PROCESSING 

e. The following  messages  are  caused  by an unfavorable 
automatic  log  condition.  The  first  message  indicates  that 
t-he  automatic log could  not  allocate a new  work  block 
because  it  ran  out of space.  The  user  must  allocate  more 
space  for  the  automatic  log.  The  second  message  indicates 
that  the  user  has  run  out  of  available  work  tapes.  The  user 
must  remove,  from  the  log  and  the  Tape  Library  System (TLS), 
work  tapes  released  by  the  automatic  log.  The  user  can 
accomplish  this  by  running  the  Data  Pool  Processing  CLIST 
TLS. The  user  must  then  relabel  and  reassign  the  recycled 
work  tapes  for  the  automatic  log  and  TLS,  by  using  the  Data 
Pool  Processing  CLIST W O R K .  The  third  message  emphasizes 
the  automatic  log  problem. 

LOW ***** NEXT  AVAILABLE  BLOCK  NUMBER  EXCEEDS 111111111 
LOW ***** NEXT WORK VOL-SER 111111 GREATER  THAN 111111 
INIT---WORK  BLOCK  NOT  OPENED***ERROR! 

4 .  PROGRAMMER - Possible  Programmer  Error 
One  of  the  following  messages  will  result  in  the  setting  of a 
non-zero  user  return  code  or  an  abend  code.  The  printed  listing 
should  be  brought to the  attention of the  project  programmer. 

ANALYZ ----- ERROR. ILLEGAL  RETURN  CODE OF I11 FROM  COLNXD 
COLFRS ----- Error. UNEXPECTED  RETURN  CODE  FROM  COLNXD 

WHILE  PROCESSING  DATATYPE I1 

SUBROUTINE! 
COLLTl ---- PROGRAMMER  .ERROR- INVALID DATATYPE  FOR  THIS 

COLLT1----  ERROR.  UNEXPECTED  RETURN  CODE  OF 11111 FROM 
SUBROUTINE  COLFRS 

CHAPTER IN RECORD NO 1111111111 
COLLTl ----- ERROR.  BIT  RATE  CHANGE  WHILE  PROCESSING A 
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COLLT3 ----- PROGRAMMER  ERROR. INVALID DATATYPE  FOR THIS 

COLLT3-----  ERROR.  UNEXPECTED  RETURN  CODE OF 11111 FROM 

COLLT3 ----- ERROR. BIT RATE  CHANGE  WHILE PROCESSING A 

COLNXD-----  ERROR.  RECORD 1111111111 HAS START  TIME  OF 

WHICH I S  AFTER THE FIRST MAGNETIC  DATA POINT TIME 

POSSIBLE PROGRAMMER  ERROR 

SUBROUTINE! 

SUBROUTINE  COLFRS 

CHAPTER I N  RECORD NO 1111111111 

1111111111111 1111111 

OF 111111111111111 11111 

LCL ***** WORK BLOCK  DOES  NOT HAVE PRESENT  LIBRARY ADDRESS 
I N  IT 'S  LIST 

LIBRARY  BLOCK  WILL  NOT  BE  UPDATED 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
THE LIBRARY BLOCK  USED I N  LIBRARY  PROCESSING (BLOCK 11111) 

HAS  BEEN  TAMPERED. 
ABENDING  FROM  SUBROUTINE LCL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
THE WORK BLOCK  USED I N  LIBRARY  PROCESSING (BLOCK 11111) HAS 

BEEN  TAMPERED. - BENDING FROM SUBROUTINE LCW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
THE WORK BLOCK  USED I N  LIBRARY PROCESSING (BLOCK 11111) HAS 

BEEN  TAMPERED. 
ABENDING  FROM  SUBROUTINE  LTERM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

READER ----- MORE  THAN 195 RECORDS.  INCREASE COMMON INDATA. 

X I .  DATA SET LOCATION - -- 

A. Source: 'SB#IC.DPGEN.SOURCE' 
B. Load Module: 'SB#IC.LIB.LOAD(DPTGEN)' 
C, Run JCL : ' SB#IC  .LIB .CNTL(  DPENCGEN) ' 
D. B u i l d  JCL: 'SB#IC.DPGEN.SOURCE( BUILD) ' 
E. User's Guide: 'SB#IC.DPGEN.SOURCE(USERGIDE)' 
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PIONEER  PLASMA  PARAMETER  PLOT PROGRAM 
System  Documentation 

I. Overview 1 

This program  reads  PIONEER  plasma  parameters  from  tapes  supplied  by 
AMJ3S. The first  datum  from  each  hour  is  used  to  create  listings  and 
plots of parameter vs.  time. 

.I10 Input  Required . 
c. 

A- . 'AMES Plasma  Parameter  Tape  as  described 
Technical Note 6. . .  

B. User  naielist  INPUT:- 

. . . . . . .  I' . _-.. - . , - .*- .. 

. . .  . .  

Variable-' -. Tppe Default 

FROM(3) , 1*4 *- 0 . .  

... ...... .... ,___ ,.. 

, -  

1*4 

INTRVL 114 

IDENS - . 1*4 
. - .  .~ 
. -  

AXM1ET;BXMAx . . .  R*4 

Z W E  
,- - 

- IDE9 
.... 

,.. . . . ,  - 

I*4 

. 
0 

1 

20 

Supplied 
by  data 

8 

A6 blank 

1*4 2 

A4 blank 

- .I . * 

i ::; .... _ .  - ... 

..... 

in  Project  1335-2, 

Description 

Year-1900, day of year, 
and  milliseconds of day 
of  start  of  plot run.) 
Year-1900,  day  of year, 
and milliseconds of day of end 
of run, inclusive: 
Number  of  hours  to 
average  together  into 
one point. 
Number of Intervals  per 
plot  frame. 
Ordinate  minimum  and 
maximum value;. If not 
specified,  the  data 
minimum  and maximum are 
used. 
Number  of  divisions in 
the abscissa,  used  for 
tic  marks  and  labels. 
Input  tape  name in 

Output  plotter  device: 
11SD4060,  2-Calcomp 12", 
3rPrinter  plot . 
Parameter name desired 
as  described  in  the AMES 
Project  1335-2  Technical 
Note  60  Example:  Free 
proton  bulk  velocity: 
'PV07 ' . 

EBCDIC 



,.. ... ,.._ 
..... ... ._. 

111. 

IV. 

.. . 

QDEBUG 

QPLOT 
QLIST 

Tppe Default 

16A1 blanks 

L"l F 

L*l T 
L"l T 

Description 

Label  associated  with 
IVeia. Example:  Free 
prpton  bulk  velocity: 
'PLASMA VELOCITY'. 
T=Print  debug 
statements. 
TICreate  plots 
TICreate  data  listing 

C. Plot  tapes (If not  printer  plots): If making an SD4060 plot,  use 9 
track, 1600 BPI. Calcomp  must  have 7 track  556  BPI. 

Output  Generated 

A. Data  Listing: 

The plot  ninnber is  indicated,  then  a  columnar  listing  of  year,  day, 
hour,  and  parameter  value is listed. 

A choice of SD4060, Calcomp 12", or  printer  plots  is  offered. The 
printer  plots  are  of  poor  quality  and  are  used  usually  for  debug 
purposes only 

The plots  are  linear  scale  with  a  tic  mark  grid  and  appropriate 
labels 

Program  Structure 

A. . , B l o c k  Diagram 

MAIN 

I I I I 
GETPRM 

I 
GETDAT PLOTIT 

I 1 I 
CONVRT SDINIT  CONVRT  SDTAPE CONVRT CONVERT 

B . Module  Definition 
1. MAIN - Controls  program  flow 
2. GETPRM - Reads  user  parameters  and  validates  them 
3. POSITN - Positions  tape  to  start  time 
4. GETDAT - Collects one plot's  worth of data 
5. PLOTIT - Plots  the  data 
6. CONVRT - Converts to and  from  system  time  form 
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7. SDTAPE - Supplied'by AMES to  extract  parameter  and  time  from  the  tape 
8. SDINIT - Supplied by APIES to  initialize  commons  for SDTAPE 

v. Data  Flow  Diagram 

(See  next  page) 

_. .... .. .. 
.... . .. 

VI . Error  Handling 

4 

The STOP N statement  which  stops  the  program  with  return  code  N  is  used 
for  fatal  errors. 

Return  Code 

1 

5 

Error  Description 

Input  namelist  value  error. A sentence : 
describing  which  parameter  was  in  error . . : 

is printed. 

"ERROR IN POSITION,START,STOP  TIME=" 
The  times  read  from  the  plasma  tape  are 

*-inconsistent  with  user-input  times. 

"ERROR IN READING TAPE IN O A T "  
A tape  read  error  was  encountered  on 
the AMES tape. 

"END OF FILE REACHED XI? GETPRM" 
While  positioning  to  the  start  of  run, ' 

an end  of file  was  encountered. 

a 

"ERROR ON TAPE IN POSITN" 
While  positioning  to  the  start  of  run, 
an error was encountered  on t%e input 
tape 

VII. Detail on Coding 

. A. Timing  System:  Times  are  converted  to  a  real  number  which  is 
intervals  (hours)  since  start  of  run. 

B. Common  Blocks: 

1. /P~~RMS/START,STOP,ZTAPE,INTRVL,IDENS,PSTART,PEND,PTOTAI.,~IN, 
S,IDIVS,QDEBUG,QAXIS 

(See Section I L B  for  details on those  variables  which  are 
namelist  variables.  Other  are  listed  below.) 

... .... 
'::: 
I . . .... 



2. 

3. 

... 
I... 

Variable Z Z E  

START,  STOP R*4 

PSTART , PEND R*4 . 

PTOTAL R*4 
QAXIS L*l 

Description 

System  time  for  start and end 

System  time  for  start  and  end 
of  current  plot  frame 
Total  intervals  per  plot . 
T=Calculates  the  ordinate 
axis  minimum  and  maximum  from 
the  plot  data . 

Of run' 

. . _ _  

see AMES Publications  Project  1335-2,  Technical  Note 7, page 5 
for  definitions Of common variables  in  SDINFO,SDFLAG,SDATA, 
SDKEY , SDNEWV 

/TIMES/IEPOCE,INTDY,MSINT 

Variable 

IEPOCH 

INTDY 

MSINT 

Common  Name 

PAWS 

7 

TIMeS 

SDATA,  SDKEYS 
SDINFO 

SDVAR,SDFLAG, 
SDNEWV 

VBBBLS 
1.. 

.... 
).... .... 
... 

. ... .... 

Type 

1*4 

I*4 

1*4 

I- 

Module 
Occurrence 

GETDAT 
GETPRM 
PLOTIT 
POSITN 

CONVRT 
GETPRM 

POSITN 
SDTAPE 

GETDAT 
POSITN 
SDTAPE 

GETPRM,POSITN, 
PLOTIT 

Description 

Closest  leap  year-1900 
before  start  time of run 
Number of intervals  per 
day 
Number of milliseconds 
per  interval 

Input/Output  Function 

1 9 0  Holds  plotting 
0 paramter5 
I 
I 

I Holds  timing 
0 information  to 

convert  to  and  from 
system  times 

0 Holds AMES tape 
190 reading  parameters 

190 Holds AMES tape 
0 to  be  returned 
L O  variables 

I Holds  plasma  parameter 
0 information. 



r.  ... 4. /VAaBLS/INPT(4),MJ",QuIBL(16) 
.i : 
... 
1-1  

Variable 2z.E Description 

INPUT 4A4 The first  three  are  the  time 
parameters 'TI01 ' , 'TI02 ' , and 
'TI06'.  ',The fourth is the 
user  input  parameter name.' 

I*4 Number  of 
4. 

1  6A1  Label  for 
user . 

parameters,  equal to 

parameter  input  by 

C. Individual  Module  Documentation - 
All modules  were  designed,  coded,  and  tested by Jenny  Jacques,  Code : : 

664, September 1980. 

1.8. MAIN - Controls program flow 
b. Calls:  Wolfplot  routines, POSITN,GETDAT,GETPRM,PLOTIT 

c. No comons used 
- 

d. Local Variables: 

- Name Tppe Description 

BUFF(500,2) R*4  Holds  up  to 500 plot  data, 
BUFF(N,l)=parameter  value 
BUFF(N,Z)-time  (system form) - 

I 

* 

Tppe Description 

QEND L*l T=end of run data 
NPNTS . 1*4 Number of data  to  plot 
IPLDEV  1*4 Wolfplot  plotter  device 

NPLOTS  I*4 Number  of  plots  done 
QPLOT L*l T-create  plots 
QLIST  L*l T-create  listing of data 

specification 

e. Logic: 

The user  parameters  are  read in (GETPRM)  and  plotter  and  tape 
are  initialized (POSITN,PLOTST,CPR). Then the  plot  loop 
is done,first  filling  BUFF  with  one  plot's  data  (GETDAT), 
then  plotting  it  (PLOTIT),  etc.  When  QEND=T,  stop  after 
plotting any data  collected in BUFF. 



I 

Zma. CONVRT - Convert  to  and from year,  day, m s  of day,  and  system 
time form of one  real  number used for plotting. 

b. Calling  sequence: 
CALI, CONVBT(ITIME,SYSTEM,ITYPE) 

Variable Type Description 

ITIME(3) I*4 Year,  day, ms of day 

ITYPE 1*4 1m'Convert  to  system 
SYSTEM B*4 System  time form of ITIME 

2"Convert  to ITIME 

c. Calls:  none 
Called by: GETPRM,  GETDAT,  PLOTIT,  POSITN 

d. Co-bmon  blocks: 

Common  Variables I O  

TIMES IEPOCH , INTDY , MSINT I 

e Local variables: noiie 
- 

f. Logic: 

The  algorithm used  multiplies  the  years  since  epoch  leap  year 
by 365.25 and  truncates.  This  adds 1 day  every four years. 
Then  the  number of intervals  per  day  are  added  and  this 
becomes  the  system  time form. This  process is inverted when 
converting from system  time form. 

3.a- GETDAT - Gets  the  data for one  plot 
3.  Calling  sequence : 

CAU GETDD(BUFF,NPNTS,QEND) 
. .  

d. Common  blocks: 

Copmaon Variables - 1,o - 

PBBMS START,STOP,PSTART,PEND 190 

190 
190 
1,o 

INCRVL,IDENS,PTOTAL,QDEBUG I 
SDVAR  VARVAL 
SDFIAG LEOF ,LE= 
SDNFNV LVN 

):. 
. ... ...... 
.... 



iam x-- ----- 
- . 

* 1. 
- e. Local variables: 
t.;. .__ -=..--. 

Variable Type Description 

IHR, IOLDER I*4 Holds  current  and  previous  hour 

NUM I*4 Number  of  data  in -SUM 
SUM R*4 Sum'of parameters  for  an  average 

f . Logic: 

number  of  datum. 
. .__ 

IODAY I *4 Previous datum's  dag  numbers 

After  variables  are  initialized,  there is a  loop  collecting 
one  averaging  interval  of  data.  This  interval  is  stored  and 
the loop continues  until  the  plot  end  time  is  encountered. 

3.a. GETPRM - Get  user  parameters  from  namelist 
b. Calling  sequence: 

CALL GETPRM(IPLDEV, QPLOT , QLIST) 
See  MAIN,  Section VII.C.1  for definition of IPLDEV,  QPLOT  and 
QLIST *I 

- 

c * Calls : SDINIT  CONVRT 
Called by: MAIN 

0 
0 

'c 

7 

d. Common  blocks: 

Common 

TIMES 
PARMS 

Variables 

All 
All  but  PENI) 

r,o 

e. Local variables: 

Variable Type Description 

1=(7) ,ILo(7) I *4 Maximum  and  minimum  input  integer 
allowable  values: (1)-(3) + FROM 
and  to (4) + INTRVL, (5) + IDENS, 
(6) + IDEV, (7) + IDIVS 

Variable Tsrpe Description' 

ICODE (3 ) 1*4  Wolfplot  plotter  code  for  each 
allowable  output  plotter  device: 
(l)=SD4060,  (Z)=Calcomp  12", 
(3)~printer 



f .  

4.a. 

b. 

C .  

do 

.I 

Logic: 

Read in the INPUT namelist.  Validate  the  parameters. 
Initialize  timing  variables  and  plotting  variables. 

PLOTIT - Plots one frame of  data 
Calling  sequence: 

I 

CALL PLOTIT(BUFF,NPNTS,NPLOTSaQPLOTBQLIST) 

See  Section VII.C.1 MAIN for  description of variables. 

Calls: CONVRT, Wolfplot  routines 
Called by: MAIN 

Coimnon  blocks: 

Common -7 Variables I O  

PARMS PSTART,PEND,IDIVS,QDEBUG I 
QAXIS,AXMIN,AXMAX 

L .. Is0 

e. Lokal variables: 

Variable Type Description 

POS 

INCS 
QDAy(3) 
RINC 

'' IOLDY 
. <  

ITIME(3) 

f Logic: 

. .  

R*4 

R*4 

I *4 
L*l 
B*4 
1*4 

I *4 

L*l 
L*l 
L*l 
L*l 

Used as  abscissa  position  for 
each  tic mark and  label 
Returned  ordinate  maximum and 
minimum if  to be obtained  from 
the  data 
Same  as IDIVS 
Holds EBCDIC day  number, 
Time  increment  between  tic marks 
Holds  previous  day  nuiber  to 
check  for  change 
Year,  day,  ms of day for  each 
datum  label 
Holds EBCDIC run  date 
Holds EBCDIC hour for label 
Holds EBCDIC plot  number  label 
Holds EBCDIC start  time  label 

After  intializing  variables,  the  ordinate  extreme  values  are 
calculated if QAXIS=T. The  plot  frame  is  scaled,  labels  put 
on, tic  marks on upper  and  left axis drawn,  and  the  time  axis 
labels  drawn.  Then  the  data  is  listed,  then  plotted  and  the 
plot  frame is ended. 



c I 
5.a. POSITN - Positions  input  tape  to  correct  time . .  

x:.:. ..... 
\ _ _ _ _  
/ _ _ _  

t::: 

e.... .... ... 
.... 

b. Calling  sequence: 

CALL POSITN 

C. Calls: SDINIT,SDTAPE,FTIO,CONVRT 
Called by: MAIN I 

d. Common blocks: 

Common 

PARMS 
SDVAR 
SDINFO 
SDFLAG 
SDKEYS 

Variables Ilo 
START,STOP,ZTAPE I 
IDVAR , VA.RVAL 190 
KPl€TUN,KTUUN 0 
LEOF ,LE= I 

IDKEY ,KEYvAL 0 

e . Local variables: 
Variable Tppe 

I" - 

TIME R*4 

Description 

System  time form of the  record 

f . Logic: 
* 

The common  bl6cks  are  initialized  and  the  input  tape is . 

munted, then  rewound  to  close  the DCB for  future  Fortran 
reads. A loop  follows  to  read in each  record  until  the  start 
time'  is  reached. This  routine  returns  the  first  plot  data. 

6 .  SDINIT,SDTAPE - AMES supplied  these  routines  to  decode  their 
plasma  parameters  tape.  See  the  document AMES Project 1335- 
2, Technical  Note 7 for  explanation  of  these  subroatines. 

-._ 
d 

VIII. Program  Performince and JCL 

The program  will  produce 6 plots for the  Calcomp  plotter on the 360/75 
in CPU, l.1' I/O. Plots on the  printer  take  slightly  more I/O 
time,  and  the 360/91 would at  least  half  both  times. 

The  program  required 220K core  to run, using  LOADER.  The JCL for  a lll~l 
is held in 'SBPIO.LIB.CNTL(SPLASPLT)'. It links into  load  module 
'SBPIO.PLASPLT.LOAD'  as  follows: 

// (JOBCAIID) 
/ /  EXEC LOADER,BeGION=225K,P861MI'SIZE=215K,EP=MAIN' 

// DD DSN=SYSZ,WOLFPLOT,DISP=SHR 
//SYSLIB  DD DSN~SPBIO~PLASPLT.LOAD,DISP~SER 

//SYSLIN DD DSN=SBPIO*PLASPLT*LOAD(MAIN),DISP=SER 
I& / / DD DSN=SBPIO*PLASPLT*LOAD(TMES) ,DISP=SXR 

.... 



.+ 

B I! - 1  
I 

. .  

e.:. .... //FT09F001  DD DCB=(DEN=2,BECFM=VS,LE(EcLI14112,BLKsIzll6), 
, ,k / / LABEL=(,NL),UNIT=(800,,DEFER),VOL=SER=DUMO9 

//*- THIS CBBD NOT NEEDED IF NO CALCOMP PLOTS  TO GENEFATE 
//PLOTTAPE  DD Dm=( ,DEN=l)  ,LABEL-( ,BLP, ,OUT) ,UNIT=(fTf(ACK,  ,DEFER), 
// DSN=GALCOMP,VOL=SEB=TAPENM 
/ / * o w  THIS CARD NOT NEEDED IF NO  SD4060  PLOTS TO GENERAW' 
//WOLF4060 DD LABEL=(,NL,,OUT),UNIT-(1600,,DEFEB), t . . _ _  
/ / DCB=(BUFNO=l  ,DEN=3)  ,DSN=NAME  ,VOL=SERIXXXXX 
//* - THE FOLLOWING IS A COMPLETE LIST  OF  POSSIBLE INPUT PARBKETERS 
//*&INPUT FROM=,TO=,INTRVL=,IDENS=,AXMIN=,AXMAX=,ZTAPE=,IDEV=, 

//*-- EXAMPLE 
//DATA5 DD * 
/ /* IDIVS=,QDEBUcP,QPLOT=,QLIST=,IVAR=,QLABL=,&EJSD 

&INPUT F~M=78,125,O,T0=78,l3l,O,I~RV~l,IDENS=l68,Z~E~'~t, 
IDIVS-7,QPLOT=T,QLIST-T,IDEV=3,IYAR='PVO7t,Q~L=*F~~ VELOCITY',&END 

// EXEC NOTIFYTS 

This program  uses IBM FORTRAN& WOLFPLOT, and FTIO packages. 
The source is archived  under ' SEJSS . PLASPLT .SOURCE (PLOT) ' 

I- 

. .  



Plasma Parameters 

&:- 
1_.. 

The following  table  describes the parameters available on 

the BMES plasma tapes. They may be used  with the..plasma parameter . . - - ~  

I 

plot program. 

CSOl Chi-square 

EP01 . E r r o r  with free proton  temperature ( O  9) 

=Q7 Error with free p;roton bulk velocity (KM/SEC) 

m 8  - E r r o r  w i t h  free  proton bulk azimuthal angle  (degrees) 
... 
.-. ... 
. .. EP09 Error with free proton bulk polar  angle  (degrees) 

EPlO Error  with  free pro ton number density (proton/CC) 

m1 Free  proton temperature ( O  9) 

n o 7  Free  proton bulk velocity (Wac) 
PA08 Free  proton bulk azipluthal angle  (degrees) 

- 
PAC@ Free  proton bulk polar  angle  (degrees) 

m10 Free  proton bulk number density (proton/CC) 

TI01 Y e a s  

4Hb 'PI02 Day  of year 

# TI06 Milliseconds of day of year 

TI91 Year data was generated 

TI92 Day of year data was generated 

,.. 

.... 
\.._ :___ 

. . . . . . . . .... 
.... * .Included in  all listings a d  plots 



MAGNETIC FIEZD TAPE CENEUTOR 

I. A. Overview 

The   magne t i c   f i e ld   da t a   fo r  PIONEER and ISEE is t o   b e   u s e d   i n   t h e   F o u r i e r  
P l o t   P r o g r a m   f o r   l i s t i n g  and p l o t t i n g .  A new da ta   base  will c o n s i s t  of 
the   da ta   averaged   over  a user -spec i f ied  time i n t e r v a l  which  would  be 
c o n s i s t e n t   w i t h   t h e   i n p u t   d a t a   b a s e   t o   t h e   F o u r i e r  program. Data s p e c i f i c  
t o   t h e   F o u r i e r  program’s u s e . i n   i n c l u d e d ,  as well as t h e   o r i g i n a l   d a t a  i n  
t h e   i n p u t   m a g n e t i c   f i e l d   t a p e   f o r   p r o c e s s i n g  by o t h e r  programs. A l l  
v a l u e s  will be  averaged  with a r e s o l u t i o n  of  one  minute,  with no, 
i n t e r p o l a t i o n .  A l l  va lues  are ave raged   ove r   t he   i n t e rva l   i n  a s imple 
manner: a> = C Xi/N, where N = # i f  i n t e r v a l s   i n c l u d e d  i n  t h e  sum of 

st. 
The gene ra t ed   da t a  base t ape  i s  made of one   averaging   in te rva l ,   wi th  
r e s o l u t i o n  of one  minute  which is the r e s o l u t i o n  of the   input   t ape .  No 
i n t e r p o l a t i o n  will be  done  for   averages of non- in t eg ra l   mu l t ip l e s  of one 
minu te   due   t o   t he   expec ted   s t ab i l i t y  of t h e   f i e l d .  The times on t h e  
output   t ape  will be. event times, ad jus t ed  from the input  tape  ground 
r e c e i p t  times. 

B. Input   Required - 

1. Input  magcstic f i e l d  tape 

The tape  is m u l t i - f i l e d   w i t h   e a c h   f i l e   c o n t a i n i n g  one  day‘s data .  The 
da ta   ex i s t s   i n   t h ree   ave rage   pe r iods :   minu te ,   hour ,  and  day  averages. - 

S t r u c t u r e  

Header  record: 1440 d n u t e   a v e r a g e   r e c o r d s  

24 hour   average  records 
1 day e v e r a g e   r e c o r d  
5 spa re   r eco rds  

The  data is read  with FORTRAN formatted  reads as fol lows:  

I3eader”record: (3X,I2,2X,F3,4X,A1,15X,6El5~7,3OA4) 

Var iab le  

IYR 

IDAY 

ISC 

HRANGP 

Format . Desc r ip t ion  

3x 
I2 Last two d i g i t s  of year 
2x 
I3 Day of year  
4x 
A1 Spacec ra f t  (F o r  G) 
15X 
E15.7 Dis tance  of s p a c e c r a f t  from  sun (km) 



CELLTP 

CELLNP 

REARSU 
CELLTE 

CELLNE 

TEXT 

E15.7 

E15.7 

E15.7 
E15.7 

E15.7 

30A4 
- 

H e l i o c e n t r i c  celestial l a t i t u d e  of 
s p a c e c r a f t   ( d e g r e e s )  
Hr lZocent r ic  celestial  long i tude  of 
sri.!;:ecraft  (degrees) 
D i s t ance  of Earth  from SI:? (km) 
Hel? o c e n t r i e  celestial 1: :. ‘.cude of Ear th  
(degrees)  
H e l i o c e n t r i c  celestial long i tude  of Earth 
(degrees  ) 
Text d e s c r i b i n g   t h e   f i l e  

The  above t r a j e c t o r y   d a t a  is o f t e n   f i l l e d  Ftrlth zeros ,   thus  a t r a j e c t o r y  
t ape  i s  used  to   convert   ground  receipt  times t o  event times. 

Data records:  (8E15.6,15X,7E15.6) 

Var iab le   Format   Descr ip t ion  

DT E15.7 Number of mil l i seconds   for   which   da ta  
e x i s t s  i n  the   pe r iod   ove r  which t h e  
average was taken 

EV(1)  E15.7 <Bx? 

EV(3)  E15.7 tB,  > 

EV ( 4  1 E15.7 <B2’ 

EV ( 6  1 E15.7 <BxB, > 

EV(2) - E15.7 <By> 

EV(5)  E15.7 <B B > - X Y  

EV (7)  E15.7 <By2> 
1 5 X  

EV(8)  E15.7 <ByB,’ 
EV(9) ,. E15.7 <B, > 2 

EV( 10) E15.7 . <cos a> = <B,/ IB I > 
EV(11) 

EV ( 1 2 )  

EV (13) E15 e 7 <!BI> 

EV( 14)  E15.7 

2. T r a j e c t o r y  Tape 

Tape C h a r a c t e r i s t i c s  

Blksze = 12640 
i r e d  = 1 2 6 4  
Recfm = FB 
Den = 4 
Label’ = SI 
Track = 9-track 



Fi le   Formats  

Each f i l e   c o r r e s p o n d s   t o  a p a r t i c u l a r  t i m e  pe r iod ,   no t   necessa r i ly  i n  
chronologica l   o rder .  The records  are r e a d   i n t o  a common block as 
fo l lows  : 

Header  record - skipped 
Data records :  

Var iab le  2 X P s  D e f i n i t i o n  

DTSP50  R*8 
DJLTLDT R*8 
ITIME (6) 1*4 
DEC2 (153) R*4 

T i m e  ( sec . )   pas t  Oh Jan. 1, 1950 
J u l i a n   d a t e   ( d a y s )  
Year, month,  day,  hour, min. second 
Element 68 = d i s t a n c e  of S/C f rom  ear th  
(km) 

C. Output  Generated 

1. Four ie r   Magnet ic   F ie ld  Data Base 

T h i s   t a p e  is an o p t i o n   i n   c a s e   o n l y  a l i s t i n g  is des i red .  

Tape C h a r a c t e r i s t i c s  

B lks i ze  = 7200 
Lrecl = 160 
R e c f m  = FB 
Den = 3  - 
Label  = NL 
Track . = 9-track 

F i l e  Format 

Each f 3 l e  is one  imput   nagnet ic   f ie ld   tape o f  about  one week. of data .  It 
is  r e a d   i n t o  a common b lock   ca l l ed  /MAGN/ (see Common Block  Defini t ions)  . 
There are no f i l e   h e a d e r s .  

Byte F i e l d  TJlpe Desc r ip t ion  

1-4 I 4  

5-8 I4 “/Day of start of i n t e r v a l  

9-1 2 1 4  

13-16 I 4  1 I n t e r v a l   i n   s e c o n d s  of the   average  

17-20 R4 Jkt l l iseconds of d a t a  i n  t h e   i n t e r v a l  

2 1-24 14   Input   t ape   f lag :   0 -cru ise ,   l=Jupter ,  

/ 
Year of start of i n t e r v a l  

d 
Seconds of  day  of start of interval  

2=Saturn 



b.3 i;' 

7 25-28 

29-32 

S; 33-36 
/1. - / ( C  37-60 

- .! p 61-72 

I 73-76 

77-80 
81-84 

85-88 

89-92 

9 3-9 6 
97-100 

, 101-104 

105-108 

109-112 

113-116 

11 7-120 

121-1  24 

125-128 

129-1  32 

133-136 

137-140 

141-160' 

R4 

R4 

R4 

2 4*L 1 

12*L1 

R4 

R4 

R4 

R4 
R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

R4 

- R4 
R4 

R4 

/-- 

' /  *<cos@> i n  S/C spir .   coordinates 

w<cosB>  in  S/C spin  coordinates  

w*<,osy> i n  S/C :->pin coordinates 

m e  Phi  sector  counts,  1 5 O  s e c t o r s  

-he Theta  sector  counts,  15' s e c t o r s  

€B,> i n  desired  coordinate  system 

<B > ' in   desired  coordinate   system 

v<B,> i n  desired  coordinate  system 

<B,> i n   i n p u t  tape coordinates 

<B > i n  input   tape  coordinates  

<B,> in input  tape  coordinates 

<Bx > i n  input t a p e  coordinates 

<B B > i n   i npu t  tape coordinates 

<'xB,> i n   i n p u t  tape coordinates 

<E 2> in   input   tape  coordinates  

<ByB,> in   input   t ape   coord ina tes  

<B, > i n   i npu t  tape coordinates 

<cosa> = B,/B i n   i n p u t  t a p e  coordinates 

<cosB> = B /B i n  inpiit tape coordinates 

<ccsy> = B /B in   input   t ape   coord ina tes  

J 

' /  

Y 

Y 

2 

X Y  

Y 

2 

Y 

Y 
/ < I B f >  

/ < l B 2 I >  

Spare  bytes 

A l i s t i n g  of t h e  tiaes and  above da ta  is generated a t  user's  o?tions. 

I 
# 



I 
11. Program  Documentation 

A. Design Flow 

M-Tape = i n p u t   m a g n e t i c   f i e l d   t a p e  
F-Tape = o u t p u t   F o u r i e r   d a t a   b a s e   t a p e  
T-Tape = T r a j e c t o r y   t a p e  

MAGDBG 

Read u s e r  Mount Mount Process  up to   Te rmina te  
input  T-tape  F-tape 10 i n p u t  

M-tapes 

Check v a l i d i t y ,  Mount Col lec t   averaging  L i s t  i n t e r v a l ' s  Write t o  
Stop 1 i f  bad M-rape interval of d a t a  d a t a  F-tape 

I f  new f i l e ,   r e a d  Read d a t a  sum t o  Create PHI, THETA 
t r a j e c t o r y   t a p e   r e c o r d   a v e r a g e   h i s t o g r a m   a r r a y s  
and a d j u s t  t i m e  



B. Block Diagram 

READIN - 

MAIN 

MINVAG INTAPE 

T'IMADJ TMJUL JULTIM PROCESS OUTPUT 

, 



C. Module D e f i n i t i o n  

Module 

MAIN 

INTAPE 

JULTIM 

TIMJUL 

TIMADJ 

MINAVG 

PROCES 

OUTPUT 

Purpose 

Controls  program  flow 

Mounts  and pos i t i ons   p rope r   i npu t   magne t i c   f i e ld  
t a p e  

Conver t s   modi f ied   Ju l ian  time (epoch  1972) t o  
year ,  month,  day,  hour,  minute,  second 

Reverses o rde r  of JULTIM, conver t ing   to   modi f ied  
J u l i a  t i m e  (epoch  1972) 

Reads   the-   t ra jec tor   t ape   and   re turns   the  
d i f f e r e n c e  i n  seconds  of  ground  receipt time and 
S/C event time 

C o l l e c t s  the a v e r a g i n g   i n t e r v a l s  and processes  
them  from the  minute   averages of the  magnet ic  
f i e l d   t a p e  

- C o l l e c t s  the h i s t r o g r a m s   f o r  PHI and TRETA and 
sends   t he   cu r ren t   da t a   i n to   t he   ave rage  

P r e p a r e s   t h e   d a t a   f o r   o u t p u t  and l ists  it  i f  
d e s i r e d  

D. Common Blocks 

I. Common /TAPE/NVOL,NFILE,ITRFIL(2) ,QVOLS(6,10) ,QODB (6,2),QNDB 
(6y2)  sQTRkJ(6) 

Holds a l l  tape   in format ion .  

Var i ab le  Type D e s c r i p t i o n  

NVOL I *4 Number of i n p u t  tapes used so  f o r   t h i s   r u n  

NFILE I*4 The F o u r i e r   d a t a   b a s e   f i l e  # 

ITRPIL (2 ) I *4 T r a j e c t o r y   t a p e  start, end f i l e s  

QVOLS (6,lO) L*l  100 6-character  names of input   magnet ic  
f i e l d   t a p e s  

QoDB (6,2> L*l 2 6-character  names of t he   o ld   da t a   base  

QNDB (6,2) L*l  2 6-character  names  of t h e  new da ta   base  

QTRAJ(6) L*l  T r a j e c t o r y   t a p e  name 



2. Common /FLAGS/QNEW,QTAPE,QPRINT 

Holds f l ags   fo r   p rocess ing .  

. . . _ ~  Variab le  Type Descr ip t ion  

QNEW L*l T = f i r s t  time through  program 

QTAPE L*l  , T = add the  data   to   the  Fourier   magnet ic  
f i e & d   d a t a   b a s e  

- 

QPRINT L*l T = l i s t  the d a t a  on t h e   l i n e   p r i n t e r  

3-  COMMON 

/MkGN/HYR,PIDAY,MSC,INTRVL,DMILLI,ISATRN,COSA,COSB,COSG,QPSECT(24) 
QTSECT(12),BX,BY,BZYAVGS(14),SPARE(5) 

The output  cornon  for  the  Fourier  data  base.  
The values  corresponds  to  the  Fourier  data  base  system  records,   with 
t h e   v a r i a b l e  types as follows: IMPLICIT REAL (A-11) ,INTEGER(I-N)  ,LOGICAL*l (Q) 

E. Formulas - -  

l o  Distance from S/C t o  Earth: 

R = (R12 + R22 - 2R1R2(~~~(A)cos(B),cos(C) + s in(A)s in(B)) )  1 / 2  

where: R1 = Distance  from SIC t o  sun 

R2 = Distance from Earth t o  sun  

A = Theta  for S/C 

B = Theta   for   Earth 

C 

2 If u is t h e   u n i t   v e c t o r  in t h e   d i r e c t i o n  of B, and i f  x = 
lulcosa  and y = lulcosB,  and z = lulcosy,  1.1 = 1, then  Phi, 
Theta are: 

Theta = 6 = 90 - cos" z = 90 - cos'' (<cosy>) 

For PIONEER, x = -y' and y = x ' ,  x',y' are from  the  input   tape.  

I 



F. Coordinate  System 

The coord ina te   sys tem  used   for   the   Four ie r   input  i s  a r i g h t  handed  system, 
using X a x i s  as t h e   r e f e r e n c e   d i r e c t i o n .  The X axis lies i n   t h e   e c l i p t i c  
plane,   point ing  toward  the Sun. The Y axis lies i n   t h e   e c l i p t i c   p l a n e ,  
peFpendicular   to  X axis. The Z axis is zen i th ,   pe rpend icu la r   t o   t he  
e c l i p t i c   p l a n e .  

The cos ines  are then  def   ined as fo l lows  : 

where B, , and B, are t h e  components of t h e   m a g n e t i c   f i e l d  i n  S/C s p i n  
coord ina tes .  BY , 

The Phi   and  Theta   arrays are o r i e n t e d   t o   t h e   r e f e r e n c e   d i r e c t i o n   s u c h  that 
0' is t h e   r e f e r e n c e   d i r e c t i o n ,  and t h u s   P h i (  1) f o r  example i s  t h e   s e c t o r  
value  averaged  f rom 0' t o  15' cen te red  on 7.5' i n  the  counter-clockwise 
d i r e c t i o n   f r o m   t h e   r e f e r e n c e   d i r e c t i o n :  

G. Module Documentation 

All modules were designed,   coded,   and  tes ted by Jenny  Jacques, Code 6 6 4 ,  
November 1979 

1. Module: MAIN 

Purpose:  Controls  program  flow 

a. Calls : READIN,INTAPE,MINAVG 

b. Commons: 

Common Var i ab le   Inpu t fou tpu t  

TRAJ " none  used 

TAPE ITRFIL 
QODB I 
NFILE I 
QTRAJ I 

FLAGS VUE 

c. Loca l   Var i ab le s :  

N a m e  Type Desc r ip t ion  

I 

I 

QDONE L*l T = end of process ing  



d. Algorithm: 

The  necessary  tapes  are mounted, t h e n   t h e   d a t a  i s  co l l ec t ed   w i th  MINAVG 
which r e t u r n s  when f i n i s h e d   w i t h   t h e   e n t i r e   t a p e .   I f  no more i n p u t  
t a p e s  are r e q u i r e d ,   t h e  program  ends. 

2. Module: INTAPE 

a- Purpose:  Mounts a new m a g n e t i c   f i e l d   i n p u t   t a p e  - 

b. Arguments: 

Name Type Input /Output   Descr ip t ion  

QDONE L*l 0 T = no more t a p e s   t o  mount 

, C. Cal led  by: MAIN 

d. Commons: 

Common V a r i a b l e   I n p u t / h t p u t  

FLAGS - - Q N M  
QTAPE 

TAPE NVOL 
NFILE 
QVOLS 

e. Loca l   Var i ab le s :  

I 
I 

Name 

QASTR 

Type D e s c r i p t i o n  

L*l **', which  means  no more e n t r i e s   i n  
t h e  name a r r ay .  

f .   Algorithm: 

The name a r r a y  is checked  to  see i f  t h e r e  are any more i n p u t   t a p e s   t o  
mount. I f   n o t ,  QDONE is set t o   . t r u e .  and INTAPE re tu rns .  If there is 
ano the r   t ape ,  i t  is mounted,  and  an EOF i s  p laced  on t h e   F o u r i e r   d a t a  
base.  

3. Module: JULTIM 
l 

a. Purpose:  Convert   modified  Julian time to  year,  day,  seconds  of  day. 

b. Arguments : 

Name Type Input/Output -- E e s c r i p t i o n  

IPP I *4 0 Last two d i g i t s  of year  
IDAY I *4 0 Day of  year 



IDAY I*4 
ISECC I *4 
LT IME 1*4 

c. Cal led  by: MINAVG 

DE; e: vezt 
Seconas GF day 
Modif ied  Jul ian  day 

d. Commons: 

Name Variable   Input /Output  

MAGN INTRVL I 

e. Loca l   Var iab les :  

Name Type 

RDYCN R*4 
JDAY I *4 
JAVGS I*4  
LEAP I *4 
IDAYS (16) I *4 

Desc r ip t ion  

Number of i n t e r v a l s   p e r   d a y  
Days s ince  epoch day  1972 
Number of i n t e r v a l s  of day 
l=not   leap  year ,   2=leap  year  
Days since  epoch  for  each  year 

f. Algorithm: 

The  number of days  since  epoch  day  Jan. 0, 1972 i s  found,  and  the 
number of i n t e r v a l s  in t h e  day is ca l cu la t ed .  Then the  year,   day,  and 
seconds are found by s imple   ca l cu la t ion   u s ing  a pre-def ined  array.  . 

4 .  Module: MINAVG 

a. Purpose: To co l lec t   minute   averages   f rom  the   magnet ic   f ie ld   t ape   and  
process  them onto the   ou tput   da ta   base .  

b.  Arguments: None 

c Cal led  by: MAIN 

d. Calls: TIMADJ,OUTPUT,  JULTIM,TMJUL,PROCES 

e. Commons : 

Name Variable   Input /Output  

FLAGS 
MAGN 

f. Local   Var iab les :  

N a m e  

a l l  I 
MYR,PlDAY,MSC, 0 
DMILL1,COSA t o  end 

Type 

DATA ( 14) R*4 

Desc r ip t ion  

Inpu t   da t a  from  magnetic 
f i e l d   t a p e ,  summed i n t o  
AVGS ( 14) 



.C 

TEXT (30) R*4 

m 
JDAY 
JSC 
JT IME 

I *4 

- 
ITOT I *4 

QDONE L*l 

I T  IMER I *4 

MINUTS I *4 

Inpu t   t r a j ec to ry   da t e   f rom 
t a p e  

Inpu t  text  d a t a  from t a p e  

Year, day,  seconds of  day, 
and  coverted time of t h e  
c u r r e n t   d a t a  

Number of i npu t   ave rages  
r e a d  i n  f o r   t h e  interval 

T-done wi th   the   input   t ape  
p rocess ing  

The a v e r a g i n g   i n t e r v a l  
times, i n  epoch t i m e  
Count; r for   the   rn inutes  
p r o c e s s e d   i n  the inpu t   t ape  
da t a   r eco rd  

S:Ibset of ITOT; number of 
i npu t   ave rages   accep ted   i n to  
t h e   i n t e r v a l ' s  sums 
Mi l l i seconds  of d a t a   i n   t h e  
cu r ren t   r eco rd  

The f l a g s  and p o i n t e r s  are i n i t i a l i z e d ,  and t h e   h e a d e r   t o   t h e  day d a t a  
is read.  The time from  the  header is ad jus t ed  so  t h a t   t h e  time is S/C 
time i n s t e a d  of ground  rece ip t  time. Then the  vLnute  averages  f rom  the 
t ape  are processd as fol lows:  

1. Average  read in 
2. Check f o r   e n d  of i n t e r v a l .   I f   e n d ,  write i t  t o   t h e   d a t a   b a s e   t a p e  
3. Process  the day  through several s t e p s  in  PROCES, summing it  i n t o  

t h e   i n t e r v a l  

After a l l  the  minutes   for   the  day  have  been  pro-cessed,   the   hour   'and day 
averages  on  the  tape are skipped  and  the  next   day i s  processed as 
desc r ibed  above. 

5. Module: OUTPUT 

a. Purpose: To p r e p a r e   d a t a   f o r   o u t p u t   t o   d a t a   b a s e   t a p e ,   l i s t i n g  i t  i f  
des i r ed .  



b . Arguments : 

Name Type 

N W V G  I *4 
QPRINT L*l 
ITOT I *4 

c. Cal led by: MINAVG 

Input /Output   Descr ipt ion 

d. Commons: 

Name Var iab le  

I 
I 
I 

# averages summed i n t o   t h e   d a t a  
T-p r in t   t he   da t a  

averages   read   f rom  the   t ape  
f o r   t h i s   i n t e r v a l  

Input /Output  

MAGN a l l  but  TIMES 190 

e. Local   Var iab les :  

Name Type Desc r ip t ion  

IP I *4 

OUT (6) R*4 
- 

PHI  R*4 

THETA 

f. Algorithm: 

R*4 

Poin te r   t o   Ph i   s ec to r   w i th  
t h e  maximum counts  
Used t o   s t o r e   d a t a  which i s  
t o   b e   p r i n t e d   o u t  
Sec tor   degrees ,  f o r  
c a l c u l a t i n g   t h e   d e v i a t i o n  i n  
P h i  
Sec to r ,   deg rees   fo r  
c a l c u l a t i n g   t h e   d e v i a t i o n   i n  
Theta  

Div ide   t he  summed va lues  by t h e  number of i n t e r v a l s .  If p r i n t  is 
d e s i r e d ,   c a l c u l a t e   t h e   a n g l e s   P h i  and Theta,  and t h e i r   d e v i a t i o n s .  The 
P h i   d e v i a t i o n  i s  de r ived   u s ing   t he  maximum c o u n t s   s e c t o r  as the  middle  
s e c t o r  of the  formula.  

g Formulas : 

The ang le s  are c r e a t e d  as: 

PHI = ( t a n  
-1 cos6 (x) 1/2 (modulus 360') 

THETA 90 - COS (COSG) 
-1 



The devia t ions  of Phi and Theta are: 

n n 3 

where n=24 sec to r s   fo r   Ph i ,  and 
n=12 sec tors   for   Theta  

6 .  Module: PROCES 

a. Purpose: To analyze  each  input  average  interval.  

b. Arguments: 

Name 

RMILLI R*4 

DATA ( 1 4 )  R *4 

c. Called by: MZNAVG 

d. Commons: 

Name 

MAGN 

Input/Output 

Vzriables 

I 

I 

AVGS , DMTLL I, 
QTSECT, QPSECT 

Descr ip t ion  

Milliseconds of da ta  of t he  
average   in te rva l  
Data from input   current  
i n t e r v a l  

e. Local. Variables:  

ANGL 

PHI 
THETA 

R*4 

R*4 
R*4 

Steps through  the  angles of Phi  and 
Theta t o   c o l l e c t   t h e  QTSECT and QPSECT 
a r r a y s  
The Phi   angle   for   th i s   average  
The Theta   angle   for   this   average 

f.  Algorithm: 

The input   record   da ta  is summed to   t he   co l l ec t ing   va r i ab le s .  Then t h e  
Phi and Theta his togram  arrays  are  added t o  by the   cu r ren t   i n t e rva l ' s  
Phi  and  Theta. 

g .  Formulas: 

Phi = , modulus 360' 
X 

, 
where  yeinput x*(-1) 

xxinput y 



7. Module: READIN 

a. Purpose: To r e a d   i n   u s e r   i n p u t   o p t i o n s  

b. Arguments: None 

c Cal led  by: MAIN 

d. Commons: 

Common Var i ab le s  

FLAGS a l l  
MAGN INTRVL 
TAPE a l l  

e. Local   Variables:  None 

f .   Algorithm: 

I n i t i a l i z e   t h e   a r r a y s   w i t h  asterisks t o   s i g n a l  end.  Then r e a d   i n   t h e  
d a t a  via namef is t   and   per form  s imple   va l id i ty   checks .  

8. Module: TlMADJ 

a. Purpose : To r e a d   t h e   t r a j e c t o r y  tape and f i n d   t h e  time e lapsed  
between  the S/C and  ground  receipt  times, a d j u s t i n g   t h e  
time f rom  the   da t a   t o   be  S/C time. 

b.  Arguments: 

Input /Output   Descr ip t ion  

IM 
IDY I *4 
ISC 
QI)ONE L*l  
QNW L * l  

c. Called by: MINAVG 

d . .Commons : 

Input /Output  

0 
0 
0 

Year, day,  and  seconds of 

f i e l d   d a t a  
130 day  of  the  current  ndagnetic 

0 T=end of t r a j ec to ry   t ape   u sage  
I T = f i r s t  time i n   r o u t i n e ,  skip 

f i l e   h e a d e r  

Name Var i ab le   -hpu t /Ou tpu t  

TRAJ a l l  0 
TAPE ITRFIL 130 



e. 

f .  

g* 

Local  Variables : 

Name 2 Y P S  Description 

IDAY I *4 Day of year 
LEAP I *4 l=not  leap  year,  2=leap  year 
QEOV L*l T=end of t r a j e c t o r y   f i l e   r e a c h e d  
IDIFF I*4 Seconds d i f f e rences  between  ground receipt   t ime 

(GRT). and S/C time 

t r a j ec to ry   t ape  

with  input t i m e  

IMAGT I *4 Time created from input time t o  compare with - 

ITRAJT I *4 Time created from t r a j e c t o r y   r e c o r d   t o   c o q a r e  

Algorithm: 

A t ra jec tory   t ape   record  i s  read and i t s  time compared t o  the input 
t h e  to   be   ad jus ted .   I f  less, then  the  next  record i s  read. When a 
record is found  which  has a time g rea t e r   o r   equa l ,   c a l cu la t e   t he  
distance,   hence t i m e ,  between the   ea r th  and t h e  S/C. Add t h i s   i n t o   t h e  
time t o  be  adjusted.  If  an end of f i l e  is encountered,  check  to see i f  
a n a t h e r   f i l e  is allowed.  If so,  then  cont inue.   I f   not ,   re turn  with 
f l a g  set t o  end  program. 

Formulas : -- 
R 

299792.5 Dif fe rence   i n  time = 
es 

where Res = d i s t ance  from e a r t h   t o  S/C, km. 
9. Module: TXMJIJL 

a. 

be 

C. 

d. 

e. 

f .  

Purpose:  Converts  year,  day, and  seconds 
f u t u r e  time comparisons. 

Arguments: 

Name Type Input/Output 

IYR 
IDAY I *4 
I SEC 
I N T R V L  I*4 

I 

I 

JTTME I *4 0 

Called by: MINAVG 

Commons : none 

Local  Variables:  none 

Algorithm: 

The time is  converted  using  an  array which 

# 

of day i n t o  one number f o r  

0 

Descr ip t ion  

Input  time to  convert  

Averaging  interval   in  
seconds 
Converted time, # i n t e r v a l s  
s ince  launch 

contains  the  days  elapsed 



Time = 
days s ince  lau& Seconds of day: 

days + seconds 
interval i n t e r v a l  
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