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1.0 INTRODUCTION AND BACKGROUND

The Space Data Analysis Laboratory of Boston College was contracted

by the Analys is  and Simulation Branch (SUA) of the Air Force Geophysics

Laboratory (AFGL) to develop mathematical and computer techniques to be

used in the reduction and analysis of data acquired from rocket borne probes.

The necessary routines and techniques have been developed and implemented .

Data bases have been created for various Air Force rocket programs .

The prime efforts during this contracting period were aimed toward

data base development for the Infrared Chemistry Experinents - Coordinated

Auroral Programs (ICECAP) and EXCEDE projt~cts.

ICECAP programs were successfully carried out by AFGL scientists in

1972, 1973, 1974 and 1975. These prug~ams were designed to investigate

the ionization and excitation mechanisms and chemical processes causing

both long and short wavelength infrared emissions in an auroral atmosphere .

A number of rockets with payloads equ ipped to achiev e the program goals

were successfully launched,

EXCEDE pro grams were entit led EXCEDE II  and EXCEDE SW I R.  The EXCEDE

pro gram was des igned to study the auroral infr ared emi ssion processes

induced by a rocket born e electron accele rator . In these ar t if i cial auroral

experiments, the condi tions of electron energy,  el ectron power , deposi tion

volum e 1 deposition. altitude and dosing duration were parameters to be

controlled and monitored.

In add it ion to the ICECAP and EXCEDE pro grams, da ta was succe ss f u l l y

processed for vehicles associated with various other Air Force programs .

-~~~~~~~~~~~~~r 
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D a t a  ba s . ’ c i e : i t  ed t l r  :i 11 requested ertd ,es h a v e  been a r c h i v e d .  F i l e

and t ’a t a  h ; , - e  t a n e  n u mb e r s  ;i r e  d u t a  i i l a !  i f )  t h ~ ;J p f 1( fld i x

I n  o rder  to  p e r f o r m  t h e  n e c e s s a ry  t a s k s , a da t  a p r o c e s s i n g  syst  e m was

JI v o l o p e d  t~h( r1 l’v  o ve r l I d i  a flow and p r o g r  ar i n t e r f a c e s  w er e  d e f i n e d ,

r o ut  i nes  were  v ’~ t e rn ;  t i eJ and  f i  I e fo ri ; : t s w er e  ; t rue  t t i r ed  i n  a genera  ii zed

C o  I T ;  to  h o w  i c r  c; sv ste ra te , ret  r i eva 1 and cii 
~! I v of “‘1 ect ed na r amet  e r s

Ho d a t a  p roces s  i n p  sv~ tem i s  d e t a i l e d  i n  (i ; i r t e r  3.

I n  o rder  to  fa c  i i i  t a t e  t h e  J~e r for m a n ce  of t h e  t o t a l  e f f o r t , d a t a

y & ; ! i ~~~~t pr o c e d u r e s  we re i f l i t  iat e d  whereby  week  lv  f lee t  i ng s  were h e l d  w i t h

t i e  ( c t i t r ; c t  M i l i t o r  to  r e v i e w  t h e  s t a t u s  of o u c h  p r o b l e m  and t o  exchange

i n t o r n :t  i on . I n  a d d i t i o n , a Rocke t  Data C o o r d i n a t i o n  C o m m i t t e e  was  formed

~h i c h  iei5 c o mp r i s e d  cf  t h e  Con t rac t  M o n i t o r , a l t e r n a t e  C o n t r a c t  M o n i t o r ,

p r o b l e m  i n i t i a t o r s  and t h e i r  r e p r e s e n t a t i v e s  and a r e p r e s e n t a t i v e  f rom

t h e  Sp ;t cc  D a t a  A n a l y s i s  Laboratory  of Boston C o l l e g e . T h i s  c o m m i t t e e  met

on ;i monthl y basis. Committee purpose was that of facilitating the handling

o t  large amounts of data. Data management procedures are detailed in

( ; h a Pt er 2

l i gure I summarizes the main vehicles , along with pertinent launch

I i tf o r ’ ’a t  ion , for wJ i ch data i~as processed . F i g u r e  2 i s  a sun.n a rv of the

p r o t e~~~ed si,b carrier s . Telem .try assignments for these subcarriers are

included i n  the summary .
— - -•.

1
rh i s docum en t  a l s o  provides a summa ry of the dat;, bases and cal ibration

i nfor ma t ion used in ; ; r a r ; e t  er determi nat I or ~
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TE’.I.~dLUR\ ASSIGNMENTS

VEHICLE PROBE LINK FREQ. SIJ BCARRIE R

A 18.006-2 LW IR CVF 2251.5 18
LW I R CVF 2251.5  17
L1 c I R  CVF 2 2 5 1 . 5  16
L I V I R  CVF 225 1.5  15
LIVI R CVF 2251 .5 14
LW IR CVF 2251 .5 13
Photometer (2914) V 2251.5 6

A l 0 . 2 0 5 - 2  SWI R CVF 2269 .5  15
SW IR CVF 2269 .5  13
Photometer  (3914) V 2269 .5  8
Particle Counter 2269.5 18

A18 .205-1 Photometer (3914) V 2241.5 6
Radiometer (2.7p) U 2241.5 10
Radiometer (5.3ji) V 2241.5 9
Radiometer (5.3p) H 2241.5 12
Radiometer (4.3p) V 2241.5 7
SWIR CVF (Iii) 2241.5 16
SWIR CVF (Lo) 2241.5 13
Particle Counter 2241 .5 19
Scintillator 2275.5 7
Photometer (3466) U 2275.5 8
Photometer (3800) H 2275.5 9
Photometer (5577) H 2275.5 10
Photometer (3914) U 2275.5 11
Photometer (5199) U 2275.5 12
Electrostatic Analyzer (Sweep) 2275.5 15
Electrostatic Analyzer (Spectra) 2275.5 13

A18.006-4 LWIR CVF 2251.5 18
LWIR CVF 2251.5 IT
LW!R CVF 2251.5 16
LWIR CVF 2251.5 15
LWIR CVF 2251.5 14
LWIR CVF 2251.5 13
Photometer 2251.5 6

F 

A18.219-1 Particle Counters 2251.5 19
SWIR CVF-Lo 4251.5 16
SWIR CVF-Hi 2251.5 13
RPA Ampere Output 2279.5 19
RPA Mode 2279.5 6
RF’A Sweep 2279.5 5
Radiometer (H) 1A 2251.5 12
Radiometer ((1) lB 2251.5 10

Figure 2
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1C51 9 . U 7 — 1 B  l’ a r t  i d e  C o u r t e r  2 2 3 1 . 5  19
51:1 R 5\ l . lu 2251 . 5 Is
S V l H ~ CV I:~ l I j  2 2 5 1 . 5  13
S t . !  j I Imet c r  (5. 3p) \ c’rl 7251 • 3 9

R : i d i o i n € t r r  (4 . 3 p )  \ e r t  2 2 5 1 . 5  7
h i  om -t e r  1 3914)  V e r t  2 2 3 1  .5 6

0 l:1ectro’~tijt j c An:i1 ~’zer - Sw e e p  2 2 7 9 . 5  15 a

I :lectrottat it: t \ n a l v : e r  2 2 7 9.5 13
l~I1utI unetc r (3 1) 1) )  lIor . 2 2 7 9 . 5  10
I4 hnto ,ni-t ’i’ (55 7) I lor. 2279.5

Fi gure 2 ( ( 5  u t . )
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Ii I , l~~11! FR Y ASS 1 (;S’1I N I  —i

\ ‘i~I I 1 C L E  PROBE JNK I~~~~ SUBCARR IE R

[55 19.  r —  1R ( 5 5  227(1.5 8
• I RP Pho tome ter (I i i ) fo r .  2279 .5 11

FRP Photometer ( Lo) for - 2 2 7 9 . 5  12
Ih I t1 . - ekec l  l og  C o m m u t a t o r  2251 .5 11

I ( ’3O~~— 1 1 — 3  ( SII .l i omet er  ( 4 .  3~i — C 1  ) 22 51) .5 17
R a d i o m e t e r  ( 4 .  3(1-5:) 226 9 .5  16
R a d i o m e t e r  ( 1 .  3~~-G3) 22 59 . 5  13
R a d i o m c t e r  ( 4 . 3 3 1— 5 4 ) 2 2 6 9 . 5  13
R a d i o m e t e r  ( 5 . S ~~-C 1 )  2 2 6 9 . 5  12
R a d i o m e t e r  ( S . S R - 5 2 )  22 ( ’CL S 11
Radi ometer (5. Sji-5S) 2269.5 10
R a d i  onw t er (3. 5p-54) 2269.5 9
R a d i o m e t e r  ( 9 6 ~~- G 1 )  22 69 .5 8
R a d i o m e t e r  ( 9 . h u — 5 2 )  ‘2 6 9 . 5  7
R a d i o m e t e r  (9. 6~ -53) 2251’.S I ’
R a d i o m e t e r  (Y 6jj-54 ) 22 5 ’) .S  S

15507 . 1 1  - 2 A  R a d i o m e t e r  ( 7 — 1 2 p - G 1 )  2 2 7 9 . 5  17
Radio i r .c t e r  ( 7 - 1 2) 1 - 5 2 )  72 7 9 . 5  16
R a d i o m e t e r  ( 7 - 1 2 )1-53) 2 2 7 9 . 3  15
R a d i o m e t e r  ( 7 - 1 2 p - G 4 )  2 779 5 13

C R a d i o m e t e r  ( 5 . 6 ( 1 — C l )  22 9 . 5  12
R a d i o m e t e r  ( 5 .6 ) 1 - 5 2 )  2 2 7 9 . 5  11
I i : j d j o m e t e r  ( S . 6~j — C 3 )  2 2 7 9 . 5  10
R a d i o m e t e r  ( 5 . 6) — C l )  2 2 7 9 . 5  9
R a d i o m e t e r  ( 9 .  ( u - C l )  227 (1 .5 8
R a d i o m e t e r  ( 9 . 6 ~~-( S( ) 2 2 7 9 . 3  7
Radiometer (9.6~ -C3) 2279.5 5
Radiometer ( (L 6 , i — 5 4 )  2 2 7 9 . 5  5

I \~~3~
( ) 2 1  Radiometer ( 5 . 4 w )  V 2 .~~~~~5 . 5

R a d i o m e t e r  ( 2 . 7 ) 1 )  V 2 2 1 5 . 5  6
R a d i o m e t e r  ( 4 . 9 w )  V 2215.5 7
R a d i o n e t c r  ( 2 . O R )  \‘ 2215 .5 8
Rad i ome te r  (4 . 3 p)  V 2 2 1 5 . 5
Rad i ometer  ( 2 . 2 ) ) V 2 2 1 5 . S  10
R a d i o meter  (4 .9k )  II  2 2 1 5 . 5  11
R a d i o m e t e r  ( 2 . O ~ ) II 2 2 1 5 . 5  12

— 
Radiometer ( 5 . 4 ~~) II 2 2 1 5 . 5  13
R a d i o m e t e r  ( 2 . 7 p) II 2 2 1 3 . 5  15
R a d i o m e t e r  ( 4 . 3~ ) H 2 2 1 5 . 5  16

:1: R a d i o mete r ( 2 . 2 ~~) H 2 2 1 5 . 5  17
Photometer 2 2 7 9 . 5  5

* Photometer 2279.5 6
Photometer 2 2 7 9 . 3  7
Pho tome te r  2 2 7 9 . S  8

• Photometer 2279.5 9

Fi gure 2 ( C o n t .)  
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f t I , I : M l 1 F R V  ASS! (;\~lI ,NTS

VI: IIICLE PROBE l I N K  I F !  5 .

I !X 630 .  - + 2 - I  Pho tome ter 2 23 1 .S
Photome ter 2 2 3 1 3 —

Pho tome te r  2 2 5 1  5 5

°hotometer  2 2 S 1 . S  9
Photometer  2 2 5 1 . 5  1
Pho tomete r  2 2 5 1 . 5  S
Pho tomete r  22 9 . 3
Photometer 22 9.3
Pho ton le t e r  22 9 . 5  15
Pho tomete r  22 1) .S
Photometer 2231.5 10
Pho tome ter 22 5 1 .5 Il
Photometer 2231 .5 12
Photometer 2231.5 15
Photometer 2251.5 16
Photometer 22S1.S IT
Pho tome te r  2 2 3 1 . 5  15

-I

-— — p

Figure 2 (Cont.)
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CIIA1’ I’hP~ 2

I) , ’ F ,\ M \ Nj ’o 1 ~~lj  N I

2.0 ~Vd1’ V 1 e w

I~c r i n s  t h i s  c- i . n t r a c t i i a l  p e r i o d , d a t a  t . ; . s  ‘~t i c c t _ ’ s s f i. i1 1’~’ proc essed  f t u i :  a

I . t r c ~c F 1 I I ( T ) C i  o f  i n d i v i d u a l p rob es  a s s o c i a t e d  w i t h  v a r i o u s  A i r  Fo rc  t ’ r o i c c t ~~.

I n  o r d e r  to  facilitate the management u l a s e  of this project , week l rn..- t i t

,
~cre held ) c t w e e n  the Cont ract ~~~~~ j tor and  the on —sit e r’presentat t ye o f  t l i e

cc:Ftt rac t . In addition , a Rocket Data Coordination (‘t F r F r i t t ( c  (REIC) w a s

formed w h i c h  i n c l u d e d  govern irent  and c o n t ra c t o r  f l e r ’~~I F 1f l c ’ I .  I h ~ RDCC scheduled

aonthlv meetings . In addition , the r equest  fo rm fo r  iii I new prob l ems h a s

standardized and it was this request form it hie l- c o n t a i n e d  : i 1 I  1 t ( f I / ( t ’ I t  100

necessary to comp lete the first p h a s e  of an new p r o b l e m .

2.1 We
~~!LReview_~)ccting

The Cont ra c t  M o n i t o r  p rov ided  t h e  day to day  i n t e r f a c e  w i t h  the  v a r i o u s

t a s k  i n i t i a t o r s . I n f o r m a t i o n  a c q u i r e d  and/ or  q u e s t i o n s  a r i s i n g  from t h i s

i n t e r f a c e  were broug ht  to t h e  a t t e n t i o n  of the senior ana l y s t .

In a d d i t i o n , w e e k l y  meetings between the Contract ‘toiiitor and the on-site

r ep r e s e n t a t i v e  were  h e l d .  The p r i m e  purp ose of these  meetings was to review

the s t a t u s  of each problem and set realistic milestone dates for the comple-

tion of various phases associated with each problem. Difficulties encountered

in the course of any effort were discussed and techniques for alleviating

* the difficulties were agreed upon . The impact of any problem areas on the

milestone dates was discussed and , if necessary , the dates were revised . At

these meetings , new processing and analysis requests or modifications to

9
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e x i s t  l u g  r e qu e s t s  ~ere  r i ’ c I ’ i  VOcI . ( ch e t i  o c r  F e : I F t - i l 1 : ’ i - R F l t  of  F r i n r i t  ie s  SI t S

r e q u i r e d  is t h e  r e s u l t  of an ~- n o d i  h e a l  i o P . 1 l i t  i n g  w ; s  held w it h t h e

I n i t  i a t u  r t o  i n  form h i  tn of t he i lilt /act - ) ‘ a 1- a ip e t  F r l e t & ’s . 170 to C O I F F P I  e tc

. i j i v  t :i~~b w er e  I/ I-oiiI’)l t tii / i t t 1 le see) lv r i c e t  i i l l — it id t h e s e  were  obt ::ined by

the (i / I t t r i c t  ~t t ~it or . \ I s u , nv i t - i ’ 1 5  t o  be ‘ r i l l r i t  i :ed  for  t h e  prt - sent a—

t i on of ! ‘ I i ( ’ o  r ’~ w e r e  d i  sco ~ ~c’I and rca i tnah Ic t i ne t i l l es were  a r c e I I  U I / On .

.\s w a S  mefl t  011Cc! i n  t h e  o v e r v i e w , a st andarcj j zed form was d e v e l o p e d  by

SPA for  t h e  c o m p l e t e  d e f i n i t i o n  of t h e  f i r st  p h a s e  of an~’ new processinl(

re~ ues t  . i h i  s fo rm , c a l  led the  Rocke t  D a t a  A n a l v s i  s In f o r in at  i on  ( R D A I )  form

c o n t a i n e d  a l l  i n f o r n i a t  i o n  l l e c e s s a r v  to  comple te  the  initial phase  of any

e f f o r t  and r ep r e s e n t e d  t h e  a g r e e m e n t  be tween SPA and t he  Space Data A n a l y s i s

L a b o r a t o r y  on t h e  work  to  be p er f o r m e d .  The r e c e i p t  of t he  R l )AI  form a long

si t h t h e  associated di g ita l da t a m a r k e d  t h e  i n i t i a t i o n  of e f f o i - t s  on any

flew t I l s k .

i h e  P D A I  fo rm c on t a i n s  i n l o r m a t  i o n  relev ant to  the  e x p e r i m e n t , the

‘ n i tiator , t h e  vehicle , ve hicle launch , telemetr y data , attitude require-

ment s , dat a bases and di sp I aved o u t p u t s .

Tue fi rs t page of the RDAI form contains general i nforinat ion pertinent

to the reques t . ‘Ihe name of the Initiator and the experiment title are the

first two pieces of i n f o r m a t i o n . Launch information includes the name of

the l aunch site , the launch data and time and the t inc ne n o d  over which

usable telemetr y data w a s  recorded. Vehi cle information consists of the

type of rocket flown and number of the vehicle. T e l e m e t r y  facts are included

on this page and coii~ i st of the link frequency and suhearrier a s s i g n m e n t s

• of all relevant data and the type of data on each suhcarrier (PAM , PCM , or

FM). For FM suhcarriers , requested digitization rates and existence , or

:1j fl 10
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l l u n — e . \ i S t ’t i ce , (/1 i n — I  i i  ~i t ca l it /rat l O f i  data are  noted - J i l l  PA d a t a , t i l e

n h l i l I I ’ c r  o f  ~- ( l l i i l I O t i t  o r  io r ds  and  l i i  r el:i t i y e  w o rd  i ) i i S i t  ( i l l s  si t h i n  the i ! ; i t a

frIto o f  t i t c ’  er o u n d  and  f til I scale w o r d s  ;I r e  n o t  ~4 . I ’(1 - iit ’ i i rri e r i n) ro;t _

• t ion c en t  a ined on til l S ia~ c incl udes t h e  ‘( \J I i  I t r i l e , t i c  ,oi :~I’er of  i / i t s

per  d a t a  is - ’r d , t ile number of w o r d s  in the d a t  i l i l l e a n d  t i l e  S~~ flC t ia tteru.

When i/re- I alluch c a l  i itrat ions cx i ~t (‘or tile p e r t  i I l e f l t  sitl ’ca rr i e r~ , t h e c

a r e  uoted on thi s cerit ’ra I i n  format 1011 1/age. I h c ’ r i - p t )  red St ai-t and t on

t i mes fo r  il 1 data process i rn and a n a l  vs i s efforts are cont a i ned on t Iii 5

page and  t h e y  a r e  s t r i c t  lv  adhe red  t o .  When I t  t it ude data i S requ i red in

the r i ma ry dat a has  e , a l l  a n g l e s  , ( m a g n e t  i c p i t c h  a n g l e  , a: i moth of line of

sig ht of the ins t rument , e l e v a t i o n  angle of the rocket axis , et c.) are

d e f i n e d .

The second page of tile RDAI form is entitled DESCRIPTION OF I i X I ’ I IRI ’ IF \T

AN1) A N \ I Y S I S  REQUIRED . The probe i s  n o r m a l l y  d e s c r i b e d  in o v e r v i ew  form

hut  when a d e t a i l e d  probe  desc r i p t i o n  i s  r equir ed , i t  i s  s u po l i e d .  A n a l s i s

requi rement s are d e f i n e d  and when speci  f i c  t e c h n i ques arc’ to he a p p l i e d ,

tIie~ too are def ined . Specific information rela ting to each suhcarrier is

d e t a i l e d  on t h i s  page and includes a summary of data q u a l i ty , anticipated

periods for probes sith repeating data sets and waveforms to he used in

pattern recognition . All parameters to be calculated are defined in detail.

The third page of t i le  RD A I  form c o n t a i n s  da ta  product  i n f o r m a t i o n . A l l

cal ibrations required in narameter calculations arc contained on this page .

Also , ‘ill output requirements are detailed. These requirements are divided

into three categories: listings , plots and output da t a  bases.

— —— ~. ~~~~~~~~~~ I.— - —~~~~~~~ I . - -— ——•~~ • - -
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For  i i  st in s , the cal  cu l  I t e d  p a r am e t  i r s  , t rai ect o rv i n  format i on  and
S

i t t  i t  ode a n g l e s  i r e  d c li  l ied .  ishe n spec i a I formats c r d a t  a r a t e s  It  re requ i red

t h e~ a r e  spec i lied .

Pei~i i e st  s for ul ot t e d  o u tp u t s  i r e  spec i f i ed i n  t i r i o of t vii i-  (CR T or

I~ Cfl and 771 k) , 1/rd 1 n a t e  and a b s c i  S °; i  pa r iot t e i -- , a x  I s t v i i i  (linear or

l i ’ ) l a r i  t c i  c)  , ~7’e c i a l  a l ln ot a t  i on  and  a d d i  t i O f l l i  I °ca los (for example , 1fl3n\

dio i l a vs i r e  r eques t ed  w h i c h  cons i s t  of an en i n e e t t l i c  U n i t  Out / l i t  I t S  Ii

fu n c t  ion of t ime w i t h  altitude not  ed) . hhenev i-r other si)cc i Ii cs of output

di  sJ / l a v s  ( e . g .  , l e n g t h  of axes)  are n e c e s s a ry , t h e e  Ir e  d e l i  n e d .

The p a r a m e t e r s  to  he c o n t a i n e d  in t i le  p r i  mars -  da t i D i s c  are  l i s t e d .

hh en sped f i c  r a t e s  of i n d i v i d u a l  p a r am e t e r s  a re  r e q u i  red fo r  d a t a  an a l v s  i s ,

t h ey  are d e f i n e d  in  t h i s  section . At t i tud m a  1 aug 1 es and n o ;  i t I on dat Ii

such as t r a j e c t o ry  and range  tdi i ch a re  to  he c o n t a i n e d  i n  t he  1/ r i  I l i r v  d a t a

D i s c  are a l s o  i n c l u d e d  i n  t h i s  s e c t i o n .

In  g e n e r a l  , t h e  FOAl form c o n t a i n s  a l l  t he  i n f o r m a t i o n  neces~~ar v  to

produce t h e  r e q u i r e d  o u t p u t s .

U pon r e c e ip t  of t h e  ROA I form f rom the  Cont r act  \Ion t or an i m m e d i a t e

st udv  of t h e  task was coIldUCted by the senior analyst . When ques t  i o n s

relating to any portion of t he  request  arose , t h ey  were  brought to t h e

a t t e nt i o n  of ti le C o n t r a c t  M o n i t o r .  I f  a m e e t i n g  of t o  Ro d et  ~i t  Ii Coordina-

t ion Committee w a s  reqhli red in order to resolve the ~ roii l en a r c ’ ;i s  , t i l e

meet ing was called. When a l l  prob l em a r e a s  were  r e i n i i t c i I , t i c  :i; ’t ~ro ach to

he taken in sat i ~ f v i ng t h e  r e qu i r emen t s  is  d e f i n e d  (i v t h e  senior analyst

This approach  i n c l u d e d  o v e r a l l  d a t a  f l o w , sp e c i f i c  t e d i l n i q u e s  to  he used ,

definition of new computer rout I nes which here requ I red and app ii cab iii t i

12
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of exist ing rout i n e s .  1) 11cc the approach to the problem was defined , a

m e e t i n g  was held with the Contract Monitor to r e v i e w  t h e  i n t i t - i i a e i  and  d i ~cuss

111 1 other aspects of the prob l em .

The w e e k l y  meet  l i l t ’ s and the st andardi zat i O U  of t h e  p r o c e s s i n g  f o rm

provides i n e f f i  c i elit means  of e x c h a n g i n g  and receiving i n form at oh pert i i - n t

to t h e  i n d i v i d u a l  r e q u e s t s .

2 .2 P i c k e t  Da ta  C o o r d i n a t i on C o m m i t t e e

In order to provide an effective means for handling data r e q u e s t s ,

coo rd ina t i n g  the effort of producing q u a l i t y  da ta  p r o d u c t s  and d e f i n i n g

s t r u c t u r e d  da ta  bases for use in the analysis of ionospheric phenomenae , -i

Rocke t  Da ta  C o o r d i n a t i o n  C o m m i t t e e  (RD CC) was formed . This comnii~~tee -.as

composed of e r so n n e l  from SPA ( t h e  Con t rac t  M o n i t o r  and a l t e r n a t e  Cont rac t

M o n i t o r ) , task i n i t i a t o r s  and t h e i r  r e p r e s e n t a t i v e s  and t he  o n - s i t e  rc - t ~r t ’senta-

ti~’c of this laboratory . 1)0CC meetings were found to lie an ex cell ent rcth od

of dealing with problems an s i n g  i n  t he  processing of large amounts of data

(as was a c q u i r e d  f rom t h e  v a r i o u s  IC E CAP , E iX CE D E and m i d -  l a t  i t t ide  t w i  1 i g h t  I)

projects).

I n  t he  e a r l ’-  r / o — t  la unch p e r i o d , m e e t i n g s  of tile Rocke t  D a l i f o i i r d i n a t i , i t i

( ; o m m i t t i - e  tvere held to review the overall instrument performance and ~/ ii ~~~i h l e

proh en r i - I S  i t  a l l  p e r t  I n e n t  p robes .  i r o c es s i n g  reques t s  were recei  ved ,

i n  an o v e rv i c ’ s f . i s h i i o t , p r i o r  to  the  forma l s u b m i s s i o n  of t h e s e  r e q u est s  by

t h e  I n i t i a t o r s  t o  t i l e  \ r i a l v s i s  and Simulation Branch.

k l o r t t l 1 l  ocet  i r i g s  of t Dc R1) CC were he ld  a l t h o u g h  more f r equen t  m e e t i n g s

were h e l d  when requested by : t r i ~~
- of tile members.

13
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At the p e r i o d i c  meet  i ngs , current in fo r m a t  i o n  Ti e r t  a i n  i ng to all projects

w I t s  d~~s~~u~~s e d .  \ r e v i e w  (i f  each probe fu n  w h i c h  a r / r i i r - e s s in g  r e q u e s t  had

been ri-c e  i- ed wi s t hen ( l i l t _ i c  r t  l i k e n  U o rde r  t h a t  a l l  p a r t  i c-s ma up  ree Upon

the  d i r e c t i on o~ l i t  t.. ork  w h i c h  w a s  in n r o g r e s c .

•\ da t  II st  I t  U~ i - h i  r t  was  deve I t _ t r i e d  t o  proi ’ i d e  q u i c k  — look  st ;ituc for

eac h p r / i l / c -  - ID i s  c D - i  r t  , O flO t ap e  per rocke t  , c o n t a  i ned c o l u m n s for  t h e

t-an jii u s i s l t c t  s of t i c  p r o c e s s i n g  r e q u i r e me n t s .  C o l u m n s were p r o v i d e d  to

l u t e  t h e  completion of the R 1) A I f o rm , tile existence of the dig ital tape ,

t r a t  e d t  cry  and it t it ode st i t  us t e  1 € -met rv vo l  t a p e  ca l  i b r a t  ions  and t h e  appl  i —

d a t i o n s  of s ime , sample data produced , f i n a l  d a t a  p r o c e s s i n g  and t h e  p r o d u c t i o n

of t i le  f i n a l  data base .  One d a t a  status c h a r t  existed for each rocket and

t h e  cha r t  w u 3  c o n t i n u a l l y  up da t ed  in  order t h a t  t h e  l a t e s t  i n f o r m a t i on he

available to i ll interested p a r t i e s .

V
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( J I A P i L i R 3

J \ l \  P i-iPr i so

~ -i o verview

i D e  ‘-‘i / l i c e  Data A I l l i  l v s i s  I a lo l r l it or \  of !t i i , t o n  PcI  l i - i t  h I l l c- on t r a c te d  h

t h e  - \ n ; i l v s  i s  an d S i l i l u l a t  i c l i l  B r anc i l  of AFGI.  to  d -vel op l i t /c l i m r t l e t i i - i i t  r e du ct  ion

and i t i l l I t s i s  t i - c h i i i i ( i l e S  Il i ld t h e  l i s s o c i a t e c l  c o m p u t e r  z ii f t w;t r r- neces~ ary for

t he  c r - i t  ion c d  ci t i i i  :at i o n  i f  data ( / 1 1 5 ( 5  fr o m  raw tel eni c-t i t  i n f o r l i ; i t  lO l l .

ic  r a w  te  le l  t i - da t a w i  s acqui r - d  f rom i -an  i ou s  -\ i i i -oi - ce r o e )  i t  r i r o e c t  5

i n  o r d e r  t o  prov ide a cost  e f f e c t  i ye m e a n s  of ran i t _ i l V 0 r o c e  s i n g

v o l u m e s  of r aw t e l e m e t r y  d a t a , Ii d a t a  p r o c e s s in g  sy s t e m  ( 1 1 ° )  w ;i s  dei-c-lop ed.

The b a s i c  p rocedure  used was  t h a t  of s y s t e ma t i  :i ng  as many  pha ses i i i  th 1-

p r o c e s s i n g  as p o s s i b l e .  Data  bases  were s t r u c t u r e d  i n  Ii ge ne r al i :c - d fo rmat

to  a l l o w  for easy d a t a  re t r i eva l  and d i s p lay  and to  a l l o w  for t i t e  c o r r e l a t i on

of  e n g i n e e r i n g  u n i t  ou tpu t s  f rom d i f f e r e n t  p r o b e s .

Ih e  m o d u l a r  r o u t i n e  t e c h n i q u e  was  :ipp I i  ed t h roi I iZ i l out  1 he DPS . Tb i- ou-~il

t h i -  use of m o d u l a r  r o u t i n e s , t he  o v e r a l l  s s t e n  i s  f l e x j b l c -  and i l l / i t S fo r

op timum d a t a  f l o w . Uni que i n d i v i d u a l  rc t u t  i t o e s  a r e  r i- i l o l i red to  produc t -

o u t p u t s for  some t i  s k - s  h t i t  t h r o u g h  the  use of t h e  m o d u l a r  t c ’ ch n  i t _ ( i f t - , common

e l e m e n t s  of d i v e - ~sc- t a s k s  ar e  e f f e c t e d  w i t h  g t _ - r i t - r : i l i :ed st i i ~root i n e s

ih e  m o d u l a r  t e ch i l i que i s  f e l t  to  l i e  t h e  most  cos t  e f f e c t  i ye ap~i r o a c h

to he t a k e n  in  t he  p r o d u c t i o n  of r equ i  red o u t p u t s  f rom such II  w i d e  i~ i iipe

of experiments and vehicles.

The modular routines were stored on a subroutine l i b r a r y  for e a sy  call

by individual user rout in e s .
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-s - 1 l t :it~ c e s-;i n t’ ~ \~~ t ’ i

I he d I l l  1 p r o c e s s  i ng — I\ - s t e t t i  wh i cii i~as ~i i \  i I o~ ed h a s  t i 1  in’’ I I i t  i o n

t o r  i i i  i f i  ( ‘ \ I ’  111111 I \ i!- l~i ‘ i - i t - c t  5. I l l  lidd i 1 1 0 1 1 , t h e  i y s t t i I  w a s  i l ’ l i d  i l l

t h e  n r o e e s s i n c  i t  d a t  :i f o r  : i i i v  o t h e r  re t_ iciest s ri - eel i- i d d u r i n g  I l i e  nei od of

t h is cont r a c t  . the  e i e r ; i  I i :ed f i  l c -  s t r u c t u r e  11 : 15 p r / y i n to I c- an et ’ f i  c i  en t

h e l m s ii  I s t o r in g  l i l l d  r e t  i - i  c - i_ i ~ p da t  a f rom I a ri-~
t_ - i- i t c h t i  i ’ t i i ~~r I I :  - 1%-h e r e

c i r r i  l I l t ye  s t u d  es mu I ” ’  n c r t o r m e d

i i l e  t i coc (/1 il~i t : m  t’ir inig h I lie l IPS is depic ted in Di p i t i e  ~~~. i i i  t h i s

i i  a r t - , t h e  f t i i i c - t 1 01111 I f l o w  is shown f rom :icqu i s  i t  i o t t  of t h e  r aw  t e l t - i c t  r c

~ I p i t t I t a i o ; i p h  t h e  c n - ; t t  i o n  i f  t h e  f i  n :i I d a t a  i ’r o c iu c t  s - The DI’S T t i l i \  t i e ’

m o - I  s i u n l v  de- - c r i l c 1  i f  i t  i s  c o n s i d e r e d  i n  t w o  n l l : i s e s :  i l l  p h a s e  1 , all

ti -ill f iles i c r  t u e  inch  v i d u : m  I p r o c e s s i n g  ro1lt i f l e S  i t t ’ c- i - c a t e d ;  i n  pha se

2 , 1 d a t a  p r o c e s s i n g  and a n a l y s i s  rout  i n c - a a re  e x e c u t e d .

The f o l  l i m i n g  sec t  i o n s  will provide detailed info r~ia tion on all

7 / r i p! i i n t e r f a ce s .

3.1 - I e I c n u -t rv and T rackj~j ’ i t a t a

I’he tc- lemet rv sv s t c - o  ; i l - oar d  1- l i c i i  v eh i  d c  sac  norma l lv mc t I v a t ed  j u s t

i i i  i or t c t I i  ft - 0 I P :ind c ont  i nued to t ran sm i t da t  a (lilt I I i - : i n : m d t  - Ti le  d a t a

wa -S t e l e t n e t t _ - i- i - d  i n  r e a l  t inie to ground  r i -c c -iv illp ‘it i t  i o n s  w h e r e  it is

r- c corded  on - i r m a  lop t ;iiu- . IDe analog tE i t~ i~a s then - S m O t  t I u -\FP1, for

dec ommmi t i t  i t _i l l  -

Tracking d a t  a mc i~ mI st> i- c- corded at the launch site a i m i i  t h i s  d a t a  s l i T s

i i - ~i-d by t im - Orb i ta I l i t  c m i  n:It 1 011 Sect i on of t h e  An ;i I vs i s and  S i  ‘iii I le t I on

B r a n c h  at  ~i P i . .  Throug h t h e i r  p rocedures , h i gh ; e c e t i r l i u v  !~ °‘i i t  i ona 1

16
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P i~~ - I t _ - i ’-. such  ~is i’e hic le I m i t i t l i d i ’ , x , and I / t ) s i t i o i i  an d  v e l o c - i l y ,

loup i id>  c td  I i t  1 ‘ ud — a i c  den ved , I-i 1) 11 1 ic- -oi l I S s t - r i -  - - t  i t - il on itil p o l e t  I c

I i i - - - ‘ I -  - ‘ m r  m e t  - i up w m I Ii eng in eering un it and at  t i t  tide dat a

‘i i  I i  t i  T o  T~~~ i ’ u 1  ‘-~v 1 - m d  U s e r  I ilc C r e a t i o n

\ I  1 i -  - h o s t s  t m  th e c r i - m t  ion of  d i g i t a l  f i l i - s lucre submitted to tile

I ~l ‘. - > mr ‘ i t  I - ‘n t m  f t  l i  hi ’ t hi mi t t i-act ~1on i to i— . ( R e t o  re lf l t \  p o st — l a u n c h

- ~~ 
• S ’ .ue l e  p r o c  > S  ~-d lii I ii- l)ecommutlit ion Branch , l i r m l l l o g  record s

-‘ ‘ i tied t m c  m i i t e~~~u 1,e i- i t  ers which lu-c rc ’ rec orded or i- io rc- than one

t I J .  - i l t c l  i i / ’& ’ ’ ’  1 is i s  I t _ s i c  co d  b e t — c - n  t i l e Coot r l m c t  ih11 i tor , the lii i t j I l t  or

i- cd s-r ~~ ’n n m - I  I ron t h e  ii 0l - 1 1 1 1 1  l I t  ion B r a n c h  i T s  to time ta t i- t r a ci -  l i i  he

-‘c- l e c t ’ . -d j - m r  d i g i t  i z : m t  i t i . t D i g i t a l  f i l e s  were c r i ’ :t t ec l  h the !i c- csI cli: t a t i on

-ich ‘i~- i fl ci - i l l - i - ‘ I  t w o  an a l o g — t o — d i g i t a l  sy s t e m s .

Pit s  d i g i t  - i  1 t ii es were  cre:tt ed by t he  A t o  Ii  -\ st  rodata oi ifone we 11

~J > - o ” ’ i i t  d i  Si St  L I I I - . i-i I i -  formats were  d e f i n e d  by t h e  Peci m i : i i t a t  i on

I - i s i t i c h  to > c- a cli of I he si s t ems  . The ma i n  sy s t e m  used h~- t h e  IS, ci - i ’ o n u t  l i t  i ott

i i r : i nc i t  f o r  I - i l , PA~1 and PCM data during the per] oil of t i l i  5 con  I l l t c t  w a s  t h e

I i o n c - v t s e II 31 ( D a t a  -‘ici i ti i ii t ion system.

Di  gi t I m  1 f i  Ic ’  f o r m a t s  di  ffer between the t w i t  -\ to  1) systt ’itt s i - / U t  li l SO

d i f f e r f o r  Pd and l’C ~l da t a  di g i t i z e d  on t h e  i l o n c ’i - w c l  l — 3 1 e .  u 5 e v e i m l  e l e m e n t s

of c o m m o n a l i t y  do , howei’e i , cx i  st fo r  a 11 d i g  i ta  I f i l e s  c r e ;t e d  b y t h e

I i t _ ’ c c  / l h l t t i i i t  i t  On B r a n c h  . Al I outpt~t words a rc - t w e l v e  I m i  t s i n  I engt  ii . The

to I t  s>’ - -te lll on w h i c h  t i l e  d i g i t a l  f i l e  was  c i e a t e d  i s  no ted , i n  co t_ lc d

f a s h i o n  in :i specifi ed word  w i t h i n  t i le  f i l e .  The di g i t a l  m c l i i i  ‘i t  i m t m t t t l i e r

i s  a l s o >  cont  ; i i i i e d  i n  a dat I t  w o r d .  Dad , data record h e g i n s  is i t i t  I l u ’  i- l u l u i ’

of t h e  m a l o r -  t i m e  i t  t i l e St l i r t  of t l / ( -  r ecord . The major time con s  Is o i l

Ii)

-S
-~ i- 

—.-,
~~
, ~— !_._c~_~~ 

-----. --•~~—~ 
——-- —- -.--~~.- —-  — — —~~~_,,_‘-~~~i_-_ ~~~ thT _ —.- -



h o m u m - - , i l l i n t l t  i ’s  : t t u t _ l  ‘ ; , - e i , t i i i - ~ i n  f’i’i - l i i i  I o w i n t -  i l l - i : i : m i m i r  t i t  - , I I.e r m -u: ,- i tn d er

i i > ’ the cli t i ri- - ni l is ci i ’ i t ’ i i  I t ’ d c t  m i n i / I  t i h ti ’ -
~ and : i s s t m c i i m t > - ci i : u I  - ° r - m m n cs .

lie m in ni- t inc i s  d e f i n c  d s t t i ’ m i  1 I i sc-c-orid nor— i o n  o f  (
~~‘l - l o o t  a f r ; m u t a - - -

con  t i i  ii r c - cp i t _ S t - d  s i l l / d I m  r i  i c i-  i i i  p i t t  s i n  d I p 1 t Ii I c i  u n i t  ~ - the coi l i ’ i ’ r - s  h u t

of  d i g i t : i l c t _ o u t s  t o  t e I c ’ m c t r ~ v o l t ’ s  is linear.

- \ t  I lie s t  i r t  c o f  : i t ~ - t a s k , t h e  P ou t ta ct ‘1/ i ll i l i i i  s up n l  i t _ - s ; m  d a t a  n~roc-( ’ss—

i ii~ F i c I U c ’ - I l i n e  Ii  cli pit - i  I tape cont a in i ng t hi - 
~~ 

i-t I n e n t  ~-ii h c: i rr icr dli  t a .

‘the digit i i c o b p - t i t i - r  t i - c c - d  i n  I u t -  p r o c e s s i n g  of : m l l  r e / p l c  s ts  i s  Ii ( : u l C  (-(-00.

5in ci - t 1 e,- Cl (C ((‘00 is a fixed l et i-p th ( i i i  h i t  w o r d  d i g i t a l  cor -Iu i t o - r  and

t i l e  da t a  wo i ck pr oducc- cI on the .\ to U con’’ci -ters ire 12 h i t s  - m c h , p r ’ c c - s s —

t r i g t o u t i t i c s  i m s i n p  t h e  A to  I) f i l e s  is  input would be ni- i i ii i a -ti to Tl n i ;i d i ~

dat  a w o r d s  , c ( - f l v e  i t  d i g i t a l  ccur,t s to tc ’ I emet rv v o l t  age and a I so i u n n ’  t c k

ma lor and minor t I ci>- word s t o  create (NT i n  t o t a l  seconds. F u r t h e r , s i n c e

the p r u u d l e s s  i ng  r u u i t  i n c S  are normal 1 y run  s / ia - ra  1 t i mr-s , t h e  f r c - q u en t

unpa c ki n c t and conc ’ci-sior , of the  r - :mw d i g i t a l  d a t a  is not Ii cos t  e l f ,  c t  iv e

means of c o o t - l e t  i ng tim e processing reques t  - i -or  t h i s  r c l m c o n , s t a n d a r d

coo l-ut  r i- o u t  i t i c  s iu c-re used to  unp ;m c  b , edit and l u l l  l i t  i
- check  t i c - di p I t a I

data cont l i i  n , •d  CI t he  f i l c h - i  produced by the \ to P s ys t e m s .

Time word i nform :it ion  w a s  q u a l i t y  c i iec ’~—e d I l l  t h e  ulni’ ltck rig ran . Since

t i tute word joint ’s i-an occu r- , tests on siccr -ssive ti nor t i m e  word s were tuiadr

to ier i t ’y t h e  goodness  of t i m e  code dn~ :m - Si lt /il ld LI t i n c  j  t i mp o c c u r , t i le

(“fl v alue lm nd i  t i l e  durat ion of the t ime jump wc’r (- p > i i i t  i’d on t h e  O u t p u t

listin g . For FM d a t a , d r i f t s  in the digitizatio n m - c ’t e ceuld a l so he detected

by the time code qualit y checks.

l ui r  PC~-I and  Pulse Am p litude i~1odulated (PA?’1) d a t a , ‘iv i i c  words m~-ere

t - s t e d  and any bad front- s d e t e c t e d  ar e  t i m e  tagged in  t i l t ’  i ’ i - t i o i i t  l i s t i n g .
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Wi th the unpack , edi t and quality check routines , major and minor

time words were unpacLed and converted to time in GM’!’ (total seconds) or

seconds from vehicle lift -off. A switch within the program allowed for the

generation of either type of a time code . Data words representing digital

counts were unpacked and convert ed to telemetry voltage according to the

specifications received with the A to D file.

The output file created by this routine contained 60 hit data words

and the format was generalized . Each logical record of the output file was

of the form :

Word 1: Ni (integer) : the number of words in a data frame .

Word 2: N2 (integer) : the number of data frames in the logical
record .

Word 3 through end of record : Ni words . The first word of each
data frame was a time word .

Through the use of this generalized format , data may easily be i nput

to standard processing routines as well as modular routines used to list

and display the raw parameters .

The output file created by the unpacl program , called the user file ,

was normally stored off-line on dig ital tape pending the coding of required

processing routines. When the routine was ready for execution , the user

file was loaded onto the computer system in the form of a permanent file

for i-i- pid online usage . The digital tape was archived at the completion of

~ir the processing request.

3.1.3 Data Processin& Routines

‘1 
- An a l y s i s  techniques  were d e f i n e d  as the f i r s t  phase of any new problem.

In general , once the analysis was defined for any particular probe , it had

21
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application for all probes of that type flown during the period of the

contract . Any m odifications required to produce data bases from one vehicle

to the next were normally the result of data associated problems such as

instrumen t noise or the modificat i on of the instrument wave pattern .

Severa l data processing routines were developed in order to produce the

primary and final data bases for the raw digital data which was received .

New routines and program modules were written whenever necessary but existing

routines were modified and used whenever applicable.

Primary inputs to the data processing routines normally included the

user file , the pertinent subroutine library routines , attitude data and

trajectory data.

A least squares fit was appli ed to raw trajectory data and this fit

was used until a final high accuracy trajectory file was produced by the

AFGL Anal ysis and Simu l ation Branch , Orbita l Determ inat ion Sec t ion.

Since the hi gh accuracy attitude and trajectory data bases did not

necessarily exist at the time that the experiment processing routines were

being prepared , the least square trajectory and preliminary attitude , if it

exi sted , were used as input .

In order to mini mize the amount of coding required to process data

from such large rocke t programs , several modular rout ines were wri tt en.
- -

The modular routines developed included subroutines to input raw data ,

display param eters as functions of time with altitude noted , display

parameters as funct ions of al t itude , calibrate to engineering units , merge

t rajec tory and att itude data , create standard file format data bases , smooth

data bases , perform statistical evaluations , perform numerical integrations

22
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and solve non-linear equations . The modular routines developed were stored

on a subrout i ne library for easy call by the data processing and analysis

routines.

Modular list and p lot routines were developed and used in the data

processing routines. Through their usage , req uests for listings of various

parameters were effected . Plot routines developed have the capability of

producing pen and ink or CRT displays with linear or logarithmic scales on

either axis and a wide range of annotation is allowed on the displays .

Another routine was developed for the generation of polar coordinate dis-

plays of engineering unit outputs. This routine was usefu l in correlating

the azimuthal effects of various atmospheric measurements.

The normal outputs from the data processing routines consisted cf

lis tings and displays of the calculated parameters . The data processing

rout ines also created the primary data base which wa s generat ed in the

generalized file format . If the initial primary data base did not contain

final high accuracy ephemeris and attitude , a merge routine was used to

produce the required primary data base. Once created , the primary data

base was used as input to the analysis routines.

Wi th mos t processing request s , segments of raw telemetry data and

altitude were listed and p lotted to verify correct subcarri er di gitizat i on .

When digi tal data and oscil lograms were produced from different analog

tape tracks , any differences in the output stream could he detected through

the use of the listed and plotted outputs. Another use of the list and

p lot routines was that of ident ifying in-flight calibration data. The

technique of applying in-fligh t calibration pulses was frequently employed

wi th FM data. One or more times during a flight Ov , 2.Sv and 5v pulses

23
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t~ere i u i u pc -  — C d  en dot a -uni t e  I— i . l i t  i- 1 Ic ~Li  t a was Ii ct  N!  a t  r ~~ t i mt- - s  i f

the j n—t ~~i~’ it c u 1 i t m r,t t ioit ~ 1 u t ~~ th~’ ~~ • ~~~ ~~~~~ ~~ ~~~~~~ ~ 

Lorrect j (inS 11 t lie t~~ 1 i  -~~ u t i -  v o l t  i~ c-s cont ained en t L - t i - s c ’ > -  f i  ft l~ I - -- i n , -

t i n ’  r e qu i r e d . iVhen coi r h - - d t Iofl:~ were  requi ri d , t ic- t o - i ’  l i i i  i d - - - l~

I t  s t  : u t ~~ - u  ni rnu ,t in c c~l cl ii I ~- t n t  i t o  c c  i r c t the t i-I c’ni’ l r~- i : , I  I i c - S  and

Ii nc- - s  t - s i -r f i l e .  i b i s  i - e l  i ’ - - r  I J I c  i - O h -  - - t c r~~ ! e r - l i n e  l o t  t c t s  : i i s t i

st ored pt - rniani-nt l v  i t t ’ — 1 i ni c i i i  di p it il t api - .

f t I ’ d i u i u -h t l i c  c - c  i - ~~ ti~ to ~ a r  ~~~c t  i t -  t i - c h n i qt i e , pr oc i - s s n p  :- ~ i t m u - s

c o u l d  h i nu t  i n  - t tad a l o n e  f l N h i o n  with only the uo~c - i ~ f j  I t -  Lbs  I t~~ - i  I or  t he

ott i t - :J -. ~itd i ’ : i 1 i - ~~t orv d a t a  c u t u t i d  be i:n r i r c - d  w i  t ! u i n  t h e  r L - c - s s i n e  r e u l i n c

by s i  :‘ -p  I c  a d d i  i -i t or dc- I et i on  i f  ca l  1 011 1 e ~u 2 l i r h - r I u , n ,  - N h i L t  i i i ’ :un d i b 1 d ~it -

i oti s to t h e  p roc~ - - ~ i no i i  rcn~ rams were recju i red and , t h us , t h e  r i - u -  u i ned

f l e x i b l e .

A n o t h e r  n ua l or , I d v l t n  t a pc of t h e  m o d u l a r -  t c ohn i que  hC~~: t i L i  - c~\ i den t  i~hen

revi S I  t u n  ~ i ’ cucc ’s - - ii n g requests we i’i~- received. The :und i fi cat i in s  c n u  ii!

in tenera l , h i - i t  P~-~~t i’d by a d d i t i o n , d e l e t i o n  or i - e l i l a c e r n en t  of n i o d u l c - z

i tit no :10 3 o r i c - s t r u c t u r i n g  of t h e  ma i n  c Om p U t c - r r o u t  i lie requ i r ed .  Tb is

re-suited in :1 m i n i m u m  of  programmer i-ffort r e q ul  red to conip le t-c rel~t t ivclv

major revi ci on r i - t u i c ~st s .

Th e p r u u c e  s ci r i p  requ I rement S for i i i  i \ ‘ i  diWi 1 pt ’ u T h e  -~ I t o c e  been det a i led

in previou s puh l cat ions and , hence , i- i l l  not  be inc l udled in this document.

3. 1 . - I \ r u : t  Ic ’s I s Rot it in es

-\ n u m b e r  of c o m p u t e r  rout I nes wer d-  w r i t t e n  t ti perform various computa—

t ions an d  data t :u , tiui t iu i l : u t ions on IiL1 ramete!~s stored i i i  the p l i ny and f i n a l

24 

—‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Ja ’ l i , i - s t~S .  i’ , I - ’  i Iu:c s , dc-c i p n i - d t o  i - n i - n i t  C l u l l  i t  S t o  c -  - u  id i n

he c c i  - I u t  i o n  i n !  m t  i -r u t i t  I t i n  of redii~ - P f tt  t I I  - I ens • we r u -: n i s  i d e  r i

t o he i t t - u  I v -~ i s  n u t  I l i i ’s  -

IS i I L  a I c -  t I heSe L -  r h  i t i c - S  S I I I I i -  o i~ t I n  o r~Ic - r i - l  t er tinder -

5 • I i t i  r e q t i i  i ’e~ u i - i u ’ c i n  I h i s  i i t~~ - i & - c u t ’ t h e  I1I~~

h r  i J i l i r t  t c - r s  u 
~ 1 1 1 -  t e r s  i u u i u u u t -  -~~ su ch that t h . - ir field of Y i ( ’ —

5 1 5  i~- r o s i : i u t t t - l v  p c  b u i c u I , i r  t o t h e  S p i n  - i t  I , t l u c -  i n ~~t r u u - - : : i t  r i - t o t s

r i  P I -cc ed u i :  1- - u t  - 1 ef - - ‘ c. \ i t  er  f i n a l  a t  I t t i i - -a s  - i  r i d !  w I t hu t

enp i li - c - i’~~t : , - a i t  it I i t  a h u t s ~ - r d a t . i  l a i c  d i r  t e c h  h v  v e h i c l e  u - c  i n .  \ t  I r

sor ” h i p ,  t : u h c l ’ r i b r u  i t - - J i t . u 1u :i~~e parameters w e re ex t  ott -c l and  d i s p l a c ’s

° te p r — I c r  i- r u - - i ’ ui ’ crin c u n i t  is werL- gene r ted over e a c h  I I/ ve hicle

sp i i  - I: , - t no - I i: i - - h and  ~
- 1 cc:t t ion ang 1 es Over  sp i i i  u - r i  oil ad

I me and 11 I ude 1 L -  -st t n t  of t h i - spin were u i n n o t  i t  i ~I on - , - - d u  -~p l u i ” .

i l ~r - u u p ’ u t h e  lOd e ot ‘ - cc n i t S , t h i c -  : i : i m u t l i a l  e t f c - u - t s  ‘u i t i l d  l i e  o rr’ i - I u u t e d

w i - 
- 

1 u i  - :a ’  -c - ui - id 1 
~

- u : . - t r -

‘r e 1 0  r . -~ t I i c an a 1 a: i - i  do t  , he ::u ~ t i n P r i C S S  j i t p  n - u  Ii i n c  d c  at  ed

a ti n -i- - j r . : i- a ! r t s e  ohi ich coi t t i n e d  - - t m  in g  t hier p t r i : u c ’ i- r - s , t u u r~~~- an d

d i i - t t -  :t t:t l f l u .  P u n i e r  u f l u i l v s i i s  ~~I t 0 5 0  i L c f l t s  r e dhu i  red the

i - m b - I l l  i t  t~~ fl - ‘ - t 1 b r u - and tot 1 t I c i x  - I hi-se p a r a l u u c ~t crc u~e r -  connuit -- P

using f r - - - -  l i e  1 1 1 0  l v i  a . - i O l d  no is of enc- ip v un - .! d i ~ : -  ::t hi I flu \ . Di s—

p 1 ;u-: 5 and l i s t  i I i i ’ s o t t o t a l  c -nc- n o ’  and t i l t  - i i  P l u .c i s  ~ i I t i _ t  i o n s  o t~ t u i - c
(with a1 ti t u l ~I -  not ech l i~e rt -  t h e n  p t - i t e r a t e d .

3 .1.5 Data P-I  rh-val and h i ac

!~c i h u c s t  - - we ri frequently received for the gene r u t  i on  of l i s t i n g s  a n d ’

• or displays of parameters contained in the final data l ist -s . S~ n cc- t h e

25



basic f i l e  structure of  all primary and final data bases was identical ,

the reques t ed  p ar a met e rs  we re e a s i l y i nput i n t o  rou t ines  w h i c h  incorporated

the  rc’ll u i s i ti - program modules  and the  requests  were e a s i l y s a t i s f i e d .

D i s p l a y s  were  generated in e i t h e r  pen and ink  or CR1 mode.

3.1 . c ~ummarv

The s u c c e s s f ul \ i  r F orce  pro~r ects  l C f C - ~iP  and EXCED E r e su l t ed  in the

acqu i  S i t i o n  of l a rge  amou n t s of da ta  p r o v i d i n g  m e a s u r e m e n t s  of t h e  d i s t u r b e d

atmosp here. I’he data processing system and techni ques d e f i n e d  in  th i s

chap te r  were  u sed to  s u c c e s s f u l l y  reduce and a n a ly z e  the  d a t a  and to create

data  bases for f u t u r e  s tudy .

Data base formats and calibration data used to determine d a t a  base

parameters  are included in the  appendix.

-L 
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APPEN D I X A

DATA BASES STANDARD BINARY FILES

IWD-JGRP FORMAT

H 27
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lane \N1’ 4331—l )

\ F ! I ’F u f l E  DATA F I L E  ( V F I I I C L F , - \ l S . O O i _ P )

I W D  = 8, .JGR P < 250

! U \  ( 1 , 7 !  = T i m e  a f t e r  l a u n c h  ( i n  seconds)

-\Ititude of t he  v e h i c l e  above sea level  ( i n  k i l o m e t e r s )

3 V e l o c i t y  of the vehicle (in kilome ters per second)

4 ~‘a p n i t u d e of the  E a r t h ’ s Magne t i c  f i e l d  vector ( in
mi 1 l i g au s s )

5 l I t - c a t i o n  of the  v e h i c l e  ax i s  measured up with respect
to the  h o r i z o n t a l  p lane  of the launcher  ( i n  degrees)

-\ :i mut h of the v e h i c l e  ax i s  measured po s i t i v e east o f
l’rue North ( i n deg r ees)

\rtpl e of attack between the  v e h i c l e  a x i s  and t h e
vehicle velocit y vector (in degrees)

8 - \ng l e  of a t t ack  between the  veh ic l e  a x i s  and the
E a r t h ’ s Magne t i c  field vector (in degrees)
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Tape ASP 4531 -8

A ’fl ’I l I IDE DAT-\ F I L E  (VE h ICLE A l O .  2 0 5 -2 )

I W D = I 1 , JGRP< 25 0

The first quantities are :

Data (l ,J) - Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Velocity of the vehicle (in kilometers per second)

4 Magnitude of the Earth ’s Magnetic field vector (in milligauss)

The remaining quantities are as follows for each probe as noted below :

Data (5,J) = Elevation of the line of sight (los) of the probe measured up
with respect to the horizontal plane of the launcher (in
degrees)

6 Azimuth of the los of the probe measured positive east ot
True North (in degrees)

7 Angle of attack between the los of the probe and the vehicle
velocity vector (in degrees)

8 Angle of attack between the los of the probe and the Earth ’s
Magnetic field vector (in degrees)

9 Angle of attack between the los of the probe and the sun l ine
vector (in degrees)

The probes are ordered , as fo l lows :

1 Rocket axis

2 Pa r t i c l e  counter

29
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‘Fanc A - 1 i 3 1  7

ATT I T UDE DA ’l A F i l l :  ( VhI  I LC I • F  Al  8. 2 1) 5— 1)

I l~h) = - i0  , JCRP<250

The first quantities are :

Data (l ,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Velocity of the vehicle (in kilometers per second)

4 Magnitude of the Earth ’s Magnetic field vector (in rnil !igauss)

The remaining quantities are as follows for each probe as noted below :

Data (5,J) = Elevation of the line of sight (los) of the probe measured up
with respect to the horizontal plane of the launcher (in
degrees)

6 Azimuth of the los of the probe measured positive east of
True North (in degr ees)

7 Angle of attack between the los of the probe and the vehicle
velocity vector (in degrees)

8 Angle of attack between the los of the probe and the Earth ’s
Magnetic field vector (in degrees)

9 Angle of attack between the los of the probe and the sun line
vector (in degrees)

The probes are ordered , as fol l ows:

1 Rocket  a x i s

2 Gy r o Notch

3 P hotometer

4 E SA

S LOS

6 P a r t i c l e  Counter

7 Elec t ron Spectrometer

8 Plasma Frequency

9 L a n g m u i r
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l a n i -  -\I~ —1 ( 0( 1

\ l l ’ ( t  I l l ) ! -  ll A l\ !~1l~l ( \ l I ! l l (l h  AlS .006— -))

I % i)= ) , J ( ~~ ij i ~~~~~~( )

PU \ (1 , 1 ) Time after launch (in seconds)

\l ti tii de of the vehicle above sea level (in kilometers )

3 Velocit y of the c- chicle (in kilometers per second)

4 ‘Ici c~n i t ude of t he E ar th ’ s ‘fagnetic field vector ( i n
m i l l  i gaus s!

3 1: ic -v at  iou  of the vehicle ax is measured on w i t h  resnect
to tile hon :ontal niane of the launcher (in degrees)

Ii \:imuth of the v e hicl e a x i s  measured  p o s i t i v e  c -a- -it of ’
True N orth (in degrees)

7 Anc~1c of attack lic-twce n the vehicic’ axis and the
c— c h i c l e  v e l o c i t y  c- c -c to r  ( i n  d e g r e e s )

N The le of a t t a c k  helis~~ fl t h e  veh i c - ic ax i cc i-unit t h e
E ar th’ s M agne t ic f i e l d  vec tor ( i n  d eg ree s )

9 Angl e of attack hetwe c ’ n t h e  ve li i cI e ax i s and the sun
line vec tor (in degrees)
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Tape AP4598

ATT ITUD F DATA FILE (VEH ICLE A18 .2]9-1)

!W [)=49 , JCRP<250

The first quantities are:

Data (l ,J) Time af ter launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Velocity of the vehicle (in kilometers per second)

4 Magnitude of the Earth ’s Magnetic field vector (in milligauss)

The remaining quantities are as follows for each probe as noted below :

Data (5 ,J) = Elevation of the line of sight (los) of the probe measured up
with respect to the horizontal plane of the launcher (in
degrees)

6 Azimuth of the los of the probe measured positive east of
True North (in degrees)

7 Angle of attack between the los of the probe and the vehicle
velocity vector (in degrees)

8 Angle of attack between the los of the probe and the Earth’s
Magnetic field vector Lin degrees)

9 Angle of attack between the los of the probe and the sun line
vector (in degrees)

The probes are order ed , as fol lows :

1 Rocket axis

2 Magnetometer

3 Electrostat ic  analyzer

4 Par t i c le  counter

5 Electron spectrometer

- p 6 Energy deposit ion sc int i l la tor

7 Plasma frequency probe

8 Langmuir probe

9 5 . 3  and 2 . 7  photometers

32



I a p c -  \ - - ; I 7 n (

-\ i ’T iTII D i i  l . - \ l A  t i l I , l ~ ( V l - . I I I C L F \ l o . 3 1 2 — 3 )

I hIi=-1° ,

The first quantities are :

Data (1 ,3) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (iii kilometers)

3 Vel ocity of the vehicle (in kilometers per second)

4 Magnitude of the Earth ’s Magnetic field vector (in milligauss)

The remaining quantities are as follows for each probe as noted below :

Data (5,J) = Elevation of the line of sight (los) of the probe measured up
with respect to the horizontal plane of the launcher (in
degrees) -

6 Azimuth of the los of the probe measured positive east of
True Nor th (in degrees)

7 Angle of attack between the los of the probe and the vehicle
velocity vector (in degrees)

8 Angle of attack between the Los of the probe and the Earth ’s
Magnetic field vector (in degrees)

9 Angle of attack between the los of the probe and the sun line
vector (in degrees)

I i~~~
- n ro b e— a rc -  r i e r e d  , as t o l l  ( I S  cc

1 P ock t ; i x i  cc , 3 P l 4  h i  e c e t ( - r

2 ‘- l ;teuie t I yc ’t er

El c t  t o s  t i - u t  i :Io a  I “:e 1’

I I rn - - 1 ! ’  ) ! ‘ )  -

5 l’ I  a i ’; Ia  tr- )uucn c \- ’~!- I I I

I’ i - I rt i Cl C c oon t er

— Ha

‘I I I - i c - i d  I

l i e  Id
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‘Fape AP 4 765

-\ FT I TiJI)E DAT-\ FT I~E (VEHICLE E X 53 1 . - 13 —1

IWD-~29 , -IGRP <72

The first quantities are :

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Velocity of the vehicle (in kilometers per second)

4 Magnitude of the Earth ’s Magnetic field vector (in milligauss)

The remaining quantities are as follows for each probe as noted below :

Data (S,J) = Elevation of the line of sight (los) of the probe measured up
with respect to the horizontal plane of the launcher (in
degrees)

6 Azimuth of the los of the probe measured positive east of
True North (in degr ees)

7 Angle of attack between the los of the probe and the vehicle
velocity vector (in degr ees)

8 Angle of attack between the Los of the probe and the Earth ’s
Magnetic field vector (in degrees)

9 Angle of attack between the los of the probe and the sun line
vector (in degrees)

The pro bes a re orde red , as fo l low s:

1 Rock et ax i s

2 Magnetometer , s ide radiometers / p hotometers

3 E l ec t ros ta t i c  analyzer

4 F -Bea m 1 i~ 2

5 5 h-Beam 3
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l ine \ I 5~’ (

I ITI IPE PA l-\ E l i ) .  (VEIlICi .i A3ii .31 1—7 )

I~ci~ P , J C R E < 5 ’ )

PATA (1 ,J) = 1’ inc after launch (in sc’conds)

2 -\ :im ut iu of t h e  vehicle a x is o~- a-ir: u ’ )  l o - i I t I % ’c’ c’as ’

True N o r t h  (in degr ec- --i)

3 \ro- ii ’ of  a t t a c k  bc- t I- c-en t!ie c - c h ic l e ax i — a n d  t h c
1 i ru e ~ -ctor (in degrcc-s)

- 1 \n  ~ l c’ of at  t a c T  b e t w e e n  t he na c n c t  0! n - i  c - u ’  a n d  Pc-
I :i rth ’ s Maigiet ic field c-ector (in Jecr ec’ s )

S I I e ca t  ion of the vehicle i x  i S mc ’ ; i  S I !  i - c d l I  I- i t  h i’ ’ s i-c-c t
to the  h o r i z o n t a l  P lane of the 1 auunch e r ( i n  d e c  rc’e~

6 Ang le of a t t a c k  b e t w e e n  the vehicl e i xi cc ~n d t i n .
¶ v e h i c l e  v e l o c i ty  c-’cctor ( i n  d c - e r c e -~)

7 A n c, le of attack between the c ci! ic l c’ i x  is an d he
m r - tb ’ s ‘h g n e t i c  f i e l d  vec tor ( i n  de~ rn -c- i- )

S \‘e l ocit c - of t h e  vehicle (in kilome ter s n c - i -  s e c o n d )

9 A l t  i t  ude of t h e  c -c -h i  c l  e aboc -c  sea l e v e l  ( i n  k i t  onc ’l - - i - -  -

_ _ _ _ _ _ _ _ _  ________ 
__- -~~ -.-— ‘5— _._a___ — —-—  ———5’ - .‘ a .-a~ -~ , ~~.~~~St—— -~~ -



Tape -\187( R

\ I I I i ’ t I l ) l ~ [)ATA El LII ( V E I I I C L I I  - \30 .  2 ( ) S ~~~7)

& IW D =9 , JGRP <5 0

D A I A  (1 , .!) = T i m e  a f t e r  l a u n c h  ( i n  seconds)

2 .- \ : i m u t h  of the  v e h i c l e  a x i s  measured p o s i t i v e  ea st  of
True N or th (i n  degree s)

3 -\n i~Ie  of a t t a c k  be tween  t h e  v e h i c l e  a x i s  and t h e  sun-
l i n e  vec to r  ( i n  degrees)

4 Ang le  of a t t a c k  h etu ’-een the  m a g n e t o m e t e r  and t h e
E ar th’ s ‘lagne tic field vector (in d e g r e e s )

S I l e v a t i o n  of t he  v e h i c l e  a x i s  measured  up s i t h  respect
to the  h o r i z o n t a l  p l ane  of the l a u n c h e r  ( i n  degrees)

6 .-\ng le of a t t a c k  h e t i~een t h e  v e h i c l e  a x i s  and t h e  v e h i c l e
v e l o c i t y  v e c t o r  ( i n  deg rees )

7 An~~le of a t t a c k  b e t w een  the  c’eh i cli’ ax i cc and t lii ’
Earth’ s M a g n e t i c  f i e l d  c’ector ( i n  d e g r e e s )

8 Velocity of the vehicle (in kilometers per second)

9 A ltitude of the vehicle aliov c’ sea Ic-c - c - I (in kilometers)

-j I
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Tape AS4880

- V l I l ’ F I I D E  DAT-\ F I L E  ( V E H I C L E  1C503. 2 2 — 1)

I i c ii = P , •J GRP~5O

DAT .-\ (l ,J) = Time  a f t e r  l aunch  (in seconds)

2 A : i m u t h  of the vehicle axis measured p ositi c - - east of
True North (in degrees)

3 Ani~I c’ of attack between the vehicle axis and the sun-
l i n e  cec to r  ( in degrees)

4 -\ii~~~~~- of attack between the magnetometer and the Earth’ s
‘- l a gn c t i c  f i e l d  vector ( i n  degrees)

S Elev ation of t he  veh~ c le  ax i s  measured up wi th  respect
to t h e  hon zo u ta l  plane of t h e  l a u n c h e r  ( i n  degrees)

& Ang le of a t t a c k  betwee n the v e h i c l e  a x i s  and the
v e h i c l e  v e l o c i t y  vector  ( i n  degrees )

- Angle  of a t t a c k be twee n the  v e h i c l e  a x is  and t h e
E a r t h ’ s Magne t i c  f i e l d  v e c t o r  ( i n  degrees)

S V e l o c i t y  of the  v e h i c l e  ( i n  k i l o m e t e r s  per second)

9 !k:titulde of thc - vehicle above sea lev el (in kilometer s )
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- i a lo ’  \c - i - ~7~

-\il l ’ Flml l i l ) -VFA P11 , 1 ( V I ~I i I ( ’ i i  1C503 . 1 4 — 3 )

I I c i ) =  P ,

) i \ (  \ ( 1 1 )  = l i m e  a f te r  l a u n c h  ( i n  s i - c o n d s)

2 \ : i m u t h  of t h e  c - c hicle a x i s  m e a s u r e d  positic - c- east of
l’rue North (in degrees)

S -~ng le  of attack between the vehicle axis and tile sun-
line vector (in degrees)

-1 A n g l e  of a t t a c k  be tween  t h e  m a g n e t o m e t e r  and t h e
Earth’ s ~lagnetic field cector (in degrees )

5 i - levation of the vehicle axi s m e a su r e d  up w i t h  respect
to the  h o r i z o n t a l  p l a n e  of the l au n c h e r  ( i n  d c ’ vr e e sj

6 -\ng le  of attack between the vehicic ’ axis and the

~- e h i c l e  v e l o c i ty  v e c t o r  ( i n  degrees)

7 \ngle of attack between the vc’hi d c  axis and the
Ear t h ’ s ‘lagnet i c € 1  c-id vector (in degrees)

8 \‘c’locit ’s’ of t h e  v ehicle (in kilometer s per second)

9 Al t itude of the vehicle ab o v e sea level (in kilometers)

I ~
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Fap e \-l -

\ ii l l t i l ) E  I i - \ i \ FII,E VI )II C I ,I 1C507 . 11 - I  \)

• I is’il= 9 , l f l - ~I ’ ’

PA l-\ ( 1 . 1) = H i n c - after l a u n ch (in seconds)

2 Altitude of’ t h e  v e h i c l e  : i h o v e  sea le v c- l (in ki lorn- ters )

S V e l o c  i tv of t h e  c’ eh i c I c -  ( i n  I- I b o i l i- r r o ’r  s e c o n d )

4 \I;ignitude of the I i rt li ’ cc “l a - n d - i  ic fic - Id c c - - i  ~ r (in
m i l l  ig a u s s )

5 l- .Icc ’ation of the  c - e l u d e  a x i s  m e a s u r e d  l i i i  w ith re~~od ’C t
to  t h e  h on  z o n t a l  p l ane  of t he l a u n c h e r  (in dc- grc -” s I

6 A:iriu th of t h e  c-c-hi d e axis m e a s u r e d  n o c c i t  i c - c - eas t
‘l’ rue North (in degrc’ecc I

7 A n g l e  of ,-~t t a c k  be t u~een t h e  veh i  cli ’ u x i  cc an d  the v e h i  d o
c- el oc it v vector (in degi’c’es)

8 An gle of attack l)etweefl the ~‘ehicle axi s i - int l  t h e
Earth’ s ‘lagnet i c f i e l d  c- c-c t  or ( i n  Ic- g red’s)

9 Angie of at t ick b e t w e e n the vehicle ix i s and t h e  sun —

line ve ctor (in degrees)

1 - I

‘ I
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Fape - \477 0C

\ ( l  1 1 1 1 1 ) 1  -\ l -\ F I L l -  (\ ‘l  l I ~~~l .I  I C~~fl7 . l l — 3 )

lW [)= 9, •JGRP~ 25()

I i -\ T -\ (1 , I )  = T i m e  a f t e r  l a u n c h  ( i n  seconds)

- \ l t i t u d e  of t h e  v e h i c l e  ab o v e  sc- i I c - c c - I  ( i n  k i  l on e t r ’r s )

3 \ i - u o c i t y  of t h e  v e h i c l e  ( i n  k i l o m e t e r s  per  second)

-~ ~ l ! I J )  i t u d e  of t h e  E a r t h ’ s M a g n e t i c  f i e l d  c-ec-t  o r ( i n
mi 1 l i c t : i u s c c )

5 I l e v it i on of t h e  c — c h i c l e  a x i s  m e a s u r e d  up w i t h  r e s ne c t
to  the  hon :ontal  plane of t1 ic- l auncher (in degrees)

~: i i 1 I t h  f t h e  v eh i c l e  a x i s  measu red  p o s i t i v e  eas t  of
True North (in degrees)

\r i c l e of it t ;i c i~ bet ween the c - c - hi d e ixis a n d  t h e
c ’ e h i c l c ’  v e l o c i t y  vc -c to r  ( i n  degrees)

A n g l e  of : t t a c ~ between t h e  v e h i c l e  a x i s  and the
I i n  h ’ s Ma gn etic fi c id  vc ’ctor  ( i n  degrees )

9 \ n g  be  of attack h e t -~een thi- c c - hi c b e  i x i  s and t h e  sun —
line vector (in denree~~

~~ ~~~~~~~~~ —-— -= -~~~~~~~ —- —— :_. ~~ —~~~~ -~~~ ~~~~~~~~~ - :~~ - - — - -



1’ ape -\-l 779B

\ I  I 11111W I 1 VI \ F i l l  (\-‘EIlICII 1C507 . 1 I — J A )

1 I \ I ’ ~ 9 , H I <I’ 2 d)

I -\ (I , - ! = J I m i -  ‘ft t’r 1 atinch ( i n  s e c o n d s)

2 \ l t  i id i ’  of the c-c -h i c - i c ’  ahove sea I eve I ( i n  k i l o m e t e r s )

3 ~‘e b o c i t ;  of t h e  v e h i c l e  ( i n  k i l o m e t e r s  per second)

1 M a g n i t u d e  of t he  E a r t h ’ s Ma n c - t i c  f i e l d  vector  ( i n
ml  I I i e a i i s  s)

5 I : l c ’ i t  ni of the v e h i c l e  a x i s  m e a s u r e d  up with respect
t o  the h o r i z o n t a l  p l a n e  of t he  l a u n c h e r  ( i n  deg rees )

A : i m u t h  of t h e  c - c h i c l e  a x i s  measu red  p o s i t i v e  eas t  of
I rue N o r t h  ( i n  d e g r ee s)

A n g l e  i f  a t t a c T  H ’twc ’en  t he  v e h i c l e  a x i s  and t h e  v e h i c l e
v e l o c i t y  c - c - c - t i n ( i n  d e g r e e s)

8 -\ng lc  of  a t t a c k  h e t w c ’en t h e  c-v e h i c l e  a x i s  and t h e  E a r t h ’ s
Magnet Ic field c- c- ctor (in degrees)

9 Ang le  of a t t a c k  between the  v e h i c l e  a x i s  and the  sun -
l i ne v e c t o r  ( i n  degrees )

41
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I r ip e  • \475J1\

\I ’ FIiIIIU h -VI t P11 , 11 ( \ ‘ l I I I I P , l I  I ( H I  I . 2 1 - 1 1 )

I l~I - I D , . l C . I t 1~~~~2~~, ( )

The first quantities are :

Data (l ,J) = Time after l aunch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Velocity of the vehicle (in kilometers per second)

4 Magnitude of the Earth ’s Ma gnetic field vector (in milligauss)

The remaining quantities are as follows for each probe as noted below :

Data (5,J) = Elevation of the line of sight (los) of the probe measured up
with respect to the horizontal plane of the launcher (in
degrees)

6 Azimuth of the los of the probe measured positive east of
True North (in degrees)

7 Angle of attack between the los of the probe and the vehicle
veloci ty vector (in degrees)

8 Angle of attack between the Los of the probe and the Earth ’s
Magnetic field vector (in degrees)

9 Ang le of attack between the los of the probe and the sun line
vector (in degrees)

I i c -  pro) c-s are ordered , is foil ows

I Rocket i xis

2 \ l i g n e t o n u e t e r

3 P li-c - ti- i - st it  i t  analyzer

-1 in c m i i i  r n r ein. ’

S I’ l i - I S ! ! f e c - c p u - n c - v  eroDe

6 P i n t  i c - I c  c o u n ter

7 h a r p

S P—Field (I)

9 h - F i e l d  ( 2 )

42
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Tape A4782B

-\‘i ’F I ’l ’II DF I ) .- \ I A  l i - I l l -  ( V h l h l I C h J I  I ( 5 1 9 0 7 — I R )

I Wl ) = 39 , ~] G R P < 7 2

The first quantities are :

Data (l , J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Velocity of the vehicle (in kilometers per second)

4 Magnitude of the Earth ’ s Mag netic field vector (in milligauss)

The remaining quantities are as follows for each probe as noted below :

Data (5 ,J) = Elevation of the line of sight (los ) of the pro be measured up
with respect to the horizontal plane of the launcher (in
degrees)

6 Azimuth of the los of the probe measured positive east of
True North (in degr ees)

7 Angle of attack between the los of the probe and the vehicle
velocity vector (in degrees)

3 Angle of attack between the los of the probe and the Earth ’ s
Mag netic field vector (in degr ees)

9 Angle of attack between the los of the probe and the sun line
vector (in degrees)

Thi ’ eroDes are ordered , as fo l l o w s:

I Rocket ax i s

2 Magnetometer

3 E l e e t r o ~.t a t i c  an a l y z e r

-I P a r t i c l e  c o u n t e r

5 Iil c ’c-tron spectrometer

I c i i ngy’  de p os i t io n sc i n t i l  l a t o r

7 Plu o t o m e t  en s ( F R P , 3914 1 5577)

43
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‘l’ ape IL- iDol

COMMErFATO R (vEhlI(;1~ .118. 2l~)—i )

RAW DAT A F I L E

I W I i = 6 1  , JGRP < I (~

A l l  ( 1  .J) = T i m e  ( i n  seconds)

2 + 2 8  ‘Ion Main  Bat ( i n  c o u n t s)

S P n i  Py r e  Bat Y’lon

4 Seco ndar y  P y re Bat Mo n
5 AC~ Press  Mo n 

—
6 1~~A Door 

- 
- P re c - c e n t  3. 7V

7 Ve r t Phot  Doo r 
— 

> Post event  I V
8 Bad e t c .  Doo r
9 Nose  T i p  “Ion 

- - 
u sed ;c l so as Temp Mon

Bad Pop Cover 
- 

Pre  cc-c-i t 3. 7V

11 E S ‘~i i de  “Ion - Post  even t  11’

~OV

13

1 1  2.4 °- i y  B i a s

15 IJ 1~ I i i  \-‘ Mon 
-

Ic- i ( lii \ Mon Delayed

PC IV ‘Ion (G i eger)

18 El’ -\ kemp 
- -

19 el

20 (~ ‘s I I- l emii

2 1 (‘VP I ‘ct Temp 
- -

22  
- 

Bad \‘ c’rt I Temp

. 3  Bad \‘er t l) Temp

2 1  Bad hlo r i z  I ) ‘l emp

25 Bad l Io n : 1- Temp

26 
-- 

DV 
- 

-

~~

27 3914 I 1hot ( V e r t )  Temp

28 2 9 1 4  Phot (Ver t ) I h i V
2~

) 52O0? ~ Phot Temp ‘~ idehand (2 6~~) filter

30 I S20O~ P hot hI t V I~ideb ind (2 6~ ) f i l t e r
31 S 2 OO~~ Phot Te mp 

~ 
Narrow b and ( 10?~ f i l t e r

-. -

5-- ~~~ - --- ,-, - — — ~~~~~~~ _j~~g1~ ~~~~~~~
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Tap e JC4 001

( ‘OM’ll tI -VI OR I VI - )  I I  CLI  -1 18. 2 1 9 —  1

RAIc DATA l i -I  LE (Cont .

I W I ) = 6 l  , .JG RP - ’i - I b

r -- - - - --—-- - — - --- -

P-VT -I ( 3 2 , J )  = 
- 

Phot Hi  V 
- 

5200A (N a rro~ h an d )  ( i n  counts)
33 DV 

- - -

31 39l4R Photo Temp 
- -

35 3914 Yk Photo Hi Y 
- -

36 5577A Photo Temp 
- -- —

37 ~~~~77$, Photo  Hi V

38 3466R Photo Temp
39 3466~ Ph oto li i  V
40 DV 

- 

- -

4 1 LI SA +28 Delayed  
-—

42 ESA +28 Standb y
43 LISA Cover 

- - -  -

44 DV 
- - -

E SA + 1 ’ I
46 I S A  - i S V  Mon

47 lISA PM H .V
48 LI SA Post Acc Ii i  I
49 - LI SA Temp Mon 

- —

50 01-’ 
--

51 “IS .1 Volt Collector
Current

52 ‘IS Mass  Cal

53 MS Emission Contro l
54 MS IIV Mon

55 MS RE Sweep

56 ~MS Bias Mor (Mite)

• 57

58

59 
- -

60 ~ +5V 
- —

61 
~~~~~~~~~~~~~~~~~~~  

~~~~~~~~~~~~~~ __  _:: 
~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Ta p - ICSOI ) l

(;OMMU -rAl0B ( V I I 11 CLII [CS ] I - 21 — I A )

R-\lc DA I’A Fl 1,11

l I cE — h i , J GRP~~16

h A l l  ( 1 , .1) = ‘t i me ( i n  s econds )

2 2 . 51’ ( i n  coun t s )
3 DV

-1 E SA  ÷28 1’ Bypass  mon .
5 ESA +231’ StandbY mon .

[S-I + 1 51’
7 LI SA — i s v
8 LISA P h o t o .  11.1’ .
9 LISA Act . 11.1 - ’ .

10 LISA Cov er Mon .

11 lI SA ‘I’ emp -

12 01’
13 PC C h a n e l t r o n  11 .1’ .
1- i PC Gei ger I I . V .

I S DV
16 Photometer Temp .
17 P h o t o m e t e r  } I . V .

18 DV

- . 62 ? I
0~~ ? t

19 ESA Door Mon . 
~~~ 

t 1 o f f”

Pla tform Mon.

2 1 PE P Door Mon.

22 ~fl Mon .

23 DV
24 +281 I3att  Mon .
25 P r i .  Pyro  B a t t .  ‘le n .

SEC Pyro B a t t .  Mon .
27 DV
28 DV

29 DV
311 DV

31 DV

p 
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Tape IC500 l

(‘DM’91’I A’1’OR (VI:IIICLII I C S l l  . 2 1 — 1 - 1 )

E- \ Ic I)i\T -\ 1:1 LFI ( Cont  . )

I VF )= 61 , J G RP ’ 1 6

DATA (32 , .J) = ES.\ + 281’ B ypass  ( i n  coun t s )

33 LI SA +28 1’ S t a u i d b v

34 1-SA ÷2 8 1 1

35 LI SA - iSV
36 1:S-\ Photo. 11 .1’.

37 51 Ac -c. H .V.

38 -5- 1 C()~-c-r M o n .
39 SA Temp .

40 DV
-1 1 P .  C. ( ;h an n e l t  ron 1’ . V.

- 2 2  P . C .  L - i g e i - 11 . 1.

43

3 1  t o ,  l emp
45 Tio to. 11. 1 .

11’ DV

47 ) 5-\ Door 1lon .

-18 P l a t f o r m  M on .

49 P . 1  - P .  Door \lo n

5 ( 1  N, ‘ I - l i on .
51 DV
52 ÷281 ’ B at t .  M o n .
53 P r i  . I’ vr o .  B a t t .  lio n .

54 Sec Pyro Bat t .  “ k — n .
S5 DV

56 DV
57 DV

58

59 +SV

60 +51’

61 DV

47
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Tape IC5002

CDMMUTA ’l’OR ( V E H I C L E  1C 5 1 9 .0 7 - l B )

RAW DATA F I L E

JWD = 6 1 , J G RP <16

DATA ( 1 , J)  = Time ( i n  seconds)

2 ÷28V B a t t e ry  ( i n  coun t s )
3 Pr imary  B a t t e r y
4 Secondary B a t t e r y

5 ACS Pressure Mon .

6 ESA Door
7 NR4- 1  Door
8 Ve r t i ca l  Phot omete r  Poor
9 N o s e t ip  S ep a r a t i o n  \lon .

10 DV
11 ES S l i d e
12 DV
13 OV
14 Magnetometer Bias

15 EDS H i g h  Vo l t age

16 PC Hi gh V o l t a g e
17 PC H i gh V o l t a g e  Gei ger

18 RPA Temp .
19 OV
20 N R 4 - 2  (Ver t )  Motor Mon .

21 N R 4 - 2  (Ver t )  CF Temp .

22 N R 4 - 2  ( V e r t )  B a f f l e  Temp .

—
~ 

23 NS4 CF Temp .
24 NS4 Baffle Temp .

25 NS4 Motor Temp .
26 OV

27 3914~ Photometer (Vert.) Temp .

28 39l4 ?~ Photomete r  ( \ ‘ e r t . )  H i g h  V o l t a g e
29 Pho tome te r  Temp .

-
‘ 

30 Pho tomete r  H i g h  V o l t a g e

48
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I a p r -  ICS’ 02

( - ) lI1lI rI v~’oR V t - H !  ( : 1 1 :  I C 5 l  9 . 07— 111 )

BAI V l i - I l -I F i l l  ( C r i n t

1 lcD = 6l  , I L B I ’ l 6

1 ) \  FA (31 , 1) = b’hot o inet er ‘I empe rat  u re (in counts)

32 P h o t o m e t e r  H i gh V o l t ag e

33 DV

3-2 F i l m  P h o t o m e t e r  Temp .
35 ~~~ in P h o t o m e t e r  Hi gh \‘olt ape

3c- N B - I — I  ( l I on  :on t a l )  M o t o r  c !,, 11 i t o r
37 N R4 — 1  CF ‘t empera  t o r e

38 N B-I  -1  B a f f l e  I e m p e r a t t i r r -

39 N B 4 — I l ompe rat e ia

-10 DV
41 I S A  ÷28 1 D e l a y e d

- 12 ) . 5\  ÷2 81 ’ ~ t a n dh v
[5-1 C o v & - r  Monitor

-1-1 [N A OV

2 5 [51 ~ 15V

46 [5.\ - l5 V

47 -5- 1 PM h i gh  \‘oltape ‘T on i t o r
- 2 8 [SA Pos t  .-\ c c e l e ra t o r  111gb \‘ o l t a ~ c’
40  ESA T e mp e r a t ur e

5 (1 DV

51 118 C o l l e c t o r  C u r r e n t
52 118 class  Calibration

53 ‘15 I d i i s s i o n  C u r r e n t

54 ‘iN I t i g h V o l t a g e

55 118 Sweep RE

56 MS Mode ‘Ion i tot’

57 DV
58 ÷ 5V

59 +5V

60

61 (IV

49
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I a i e -  1C3001

£~ER GY DEPOSITI ON SCINTI LLATOR ( V E H I C L E  A I 8 .205- l)

RA W DATA F ILE

IWD=13, JGRP=77

Data (1 , J) = Time (in seco nds)
2 Th voltage data.-subcarrier #7 (spectral data channel)

3 4
4 7
5 4
6 7

7 4

8 7

9 4

10 7

11 4

12 7
13 4

H so

—_~~~~~~~
.,-— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~ --~~—-~~~*_ - - — —  
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I a r e  I C3()02

ENERGY DE P OS I TION SCIN1 ’ILL& TOR (V Eh IcLE : A 18 . 2 05-1 )

PRIMARY DAT A BAS E

IWD=7 , JGRP<SO

Data (l , J) = Time after l a u n c h  (in seconds)

2 Alt i tude of the vehic le  above sea level  (in ki lometers)

3 Azimuth of t he  los of the EDS measured pos i t ive  east of
True North (in degrees)

4 Elevation of the  los of the EDS measured up w i t h  respect to
the horizontal p lane of the launcher ( in  degrees)

S The ang le of at tack between the  los of the  EDS and the
Earth ’ s Magnetic f i e ld  vector (in degrees)

6 TLM voltage data  - subcarnier 7

7 Energy f lux (in ergs -cm 2 -sec~~~-sr~~~)

51
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I :i ~~a’ I C4002

ENERGY DEPOSITION SCINTILLATOR (VEh ICLE A1 8 .219-l)

RAW DATA F I L E

H IWD=13 ,

Data (l , J) = Time (in seconds)

2 Th volt age data-subcarricr 47 (spectral data channel)

3

4

5
I,

6

7 ‘ I

8

9

10

11

12 - ‘

13

I
-

~~ 
52
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Tape IC- 1063

ENERGY DEPOSITION SCIN T ILL ATOR (VEHI CLE A l 8 . 2 1 9 - l )

PRIMARY DATA BASE

IWD=7 , JGRP< 84

Data (l , J) = Time after launch (in seconds)
2 Al titude of the vehicle above sea level (in kilometers)

3 Azimu th of the los of the EDS measured posit ive eas t of
True Nor th (in degre es)

4 Elevation of the los of the EDS measured up with respect to
the horizontal p lane of the launcher (in degrees)

5 The ang le of attack between the los of the EDS and the
Earth’ s Magnetic f ie ld  vector (in degrees)

6 TLM voltage data - subcarrier 7

7 Energy flux (in ergs _ cm 2
~ sec~~~-sr 1)

1~~~~1

53
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I ape 1 (:5003

EN ERGY DEPOSITION SCINT I LLATOR (V E1I LCL E T C S l P .0 7 - l B )

RAW DATA FILE

IWD= 1 3, JGPP =77

Data (l ,J) = Tine (in se conds)
2 Th vol tage data— subcar rier #8 (spectr al data channel )

3 
II

4

5

6

7

8

9

10 1

11

12 II

13 II

54
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I’ aje I ( 5 0 6 -)

I NI BCY D E P O S I T I O N  SCINI ILL-VFQR (V1-IIJ(:J, I~ 1(T5I 9. 1)7—1 11 )

P R I M A R Y  DATA BASE

ItcD = 29 , , J G R P< 77

l’he first q i l a n t  it i es are :

j U l  (1 , 1) = Time a f t e r  l a u n c h  ( i n  s econds )

2 Al titude of the vehicle above sea 1cc -el (in kilometers)

3 A z i m u t h  of the  los of t he  Ells measured p o s i t i v e  eas t  of
True Nor t h ( i n  degrees~

4 F l e v a t  ion of t he  los of the [1)5 measured up with respect
to t he hon z o n t a l  p lane  of t he  l a u n c h e r  ( i n  de [r ees )

S The sup p le ment of the a n g l e  of a t t a c k  between t he  b a se  of
the  EDS and the Earth’ s M a g n e t i c  f i e l d  v e c t o r  ( i n  deg rees )

The remaining quan tities , repeated twelve times, are as f o l l ow s :

DA ’I .\ (6 , 1) = 1’9 v o l t a g e  data - s uh ca r r i er  8 (corrected for  in- fl i )~ht c a l s .

7 En e r g y  f l u x  ( i n  er g s _ cr ~2~~sec l _ sr ’~~)

55
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b a r e- 1( ’ Sf )03

p

h I h - C T R D N 1  AU C ANAL I :FR (VEHICLE Al 8. :05—1)

RAW DATA FILE (PACKED)

IWD= 11 , JGRP=91

Data (1,J) = Time (in seconds )

2 N data (in counts), subcarrier #15 (sweep channel)

3 iS
4 15
5 15

6 13 (spectral data)

7 15

8 15

9 15

10 15

11 13

5(1
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h a l -r e  I C 5 ( 11 ) -I

E L [CTRO~T-\ I I C -\N -\IY :hift (V-l . I 1 CLE A 18. 205— 1)

PR I MAR Y DATA 0-181

I hD= S , .J GRI 1 = Number of ’ P o i n ts in  E a c h  N c ; i r r

The first 2 q u a n t i t i e s  are :

1)- cIA (1 , J) Scan numb er

b )-\I.A (2 , •J) = -\c- ’e ra i~t- noi se current (in amperes)

The remaining I )~[) quant it i es , r epea t ed  - ‘ CO b  t imes , a ri

ARRAY ( I , J )  = ‘ri me a f t e r  launch ( i n  seconds )

A l t i t u d e  of the  c eb, d c  ab ove  si-a I e v e  I (in I I  t - - r

3 D i f f e r e n t i a l  f l u x  ( i n  ( cm 2~ sec~ s r 4 e 5 ) ~~~)

4 E l e c t r o n  e I r e r o v  ( i n  ke y )

5 S o ec t r a l  current  ( i n  a mp e r e s )

6 Supol ement  of t he  a n g l e  of at tack [e,- t r c , - ( - r r  the loss  of t h e
ISA arid the Earth’ s Magne t i c  t’~ - l d c~ - ct or (in W,-erees)
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I a  or I ( 1u 1 1 ) 4

I I  I~~~~I l ~~ ) ’~~I - \ I ’ I [  - \ N , \ h Y [R ( \ ‘ I I I I C I , E  A 1 8 . 2 1 9 — l )

RAW DATA FILE (PACKED)

IWD= 1l , JGRP=91

Data (l,J) = Time (in seconds)

2 TM data (in counts), subcarrier #15 (sweep channel)

3 15

4 15

5 15

6 13 (spectral data)

7 15
8 15
9 15
10 15

11 13

58
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I a r ’ i -  Ii 005

F1,I c ’IROSi’A]’IC ANA IA k0 (VII111 ’ bI.  .11 - 5 . 21 0— 1)

P R I M A R Y  ft-l I 1 B -ISO

-JGRP = Nun.her of Points in Each Sc:~n

The f i r s t  2 q u a n t i t i e s  are :

11 .-I l A  ( 1 , 1 )  = Scan number

DATA (2 , . 1)  = A v er a ,~c noise current (in amneres)

I h e  r en~:i in  i ng 1 1~[) qu ant  it  ies , repea ted -JGR P t inc s , and

ARRAY (1 , J)  = T i m e  a f t e r  l aunch (in seconds)

2 A l t i t u d e  of the  v e h i c l e  above sea Icc -e l (in k j l o n w - t e r s )

3 Di f f e r e n t i a l  f l u x  ( i n  (cm - s ec - sr -k ev ) *

4 E l ectron energy ( in  key )

5 Spectra l  current  ( in  amperes)

6 Supp l elr .ent of the  a n g l e  of a t t a c k  be tween  t h e  los  f t h e  ~ I
and the  E a r t h ’ s Magne t i c  f i e l d  v e c t o r  (in degl ’ - L - s )

59
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l a n e  I C4006

1 1 . 1 ( 1 0 1 ) 5 1 1 1  U ’ 1’. \ L I I I I  0 ( I I  I I T C I . l - Al 0.512-3)

RAW DATA FILE (PACKED)

IWD=1 1 , JGRP=9 1

Data (l ,J) = Time (in seconds)

2 TM data (in counts), subcarrier #15 (sweep channel)

3 15

4 iS
5 15

6 13 (spec t ral data)

7 15

8 15
9 15

10 15

11 13

60
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Tape 1C40 07

1 1 . 1 ( ‘ I R O S F. - \ F I E  - \N- \ L Y: I - . R ( \ - ‘E I I I C L E  A l 0 . 3 1 2 — 3 )

P R I M A R Y  DATA BASE

I W D = S , .IGRP = N u m b e r  of P o i n t s  i n  E ach Scan

The f i r s t  2 ~1r r . m t  i t  i es are

DATA ( 1 , J) 5c an numh r

A l A  ( 2 , 1) = .- \v era g e  n o i s e  c u r r e n t  ( in  amperes)

The r e m a i n i n g  l’i \H q u a n t i t i e s , repeated .J G RP t i m e s , are

ARRAY (1 , J) = Time  a f t e r  l aunch  ( in  seconds)

2 Al titude of the vehicle above sea level (in kilometers)

3 Differential flux (in (cm2-sec-sr-kevY’~)

4 Electron energy (in key)

5 Spect ral  current  ( in  amperes)

6 Surplement of the angle of attack between the los of the
ESA and the Earth ’s Magnetic field vector (in degrees)

- A z i m t ~th  of t h e  los of the ESA measured positive east of
True North (in degrees)

8 Elevation of the los of the EiSA measured positive with
respect to the hor izonta l  p l a n e  cf t h e  l a u n c h e r  ( i n  degrees)

- —

~~~~~~ 

:1

_ —- — — —  --

~~



I - -a I C5()0~

( 1 .1  ( ‘. 1 0r 1~ 1 1 1 1 1 ’ I N U  v : i - o  (VEIl U’I.f ft’s II .21 - II

RAW DATA FILE (PACKED)

IWD= 11 , JCRP=9 1

Data (1 ,J) = Time (in seconds )

2 TM data (in counts) , subcarrier #15 (sweep channel)

3 15

4 15

5 15

6 12 (spectral data)

7 1.5
8 15
9 15

10 15

11 12

(2
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Tape 1 of 2 ICThO
l ;ir’e 2 of 2 1CS (-O~

J . l . l C I ’R O S T A ’I ’ I C  -\.N .- I L I 2 P R  ( V [ J I J ( ’I , I  1 0 5 1 1 . 2 1 — I l )

P0 1 MAR l DATA BAS E

J ( c j e ~8 , 1000 = N un he r  of P o i n t s  i n  Each Scan

The f i r s t  2 qUan titi es are :

-\ T.-\ (1 , 1) Scan Number

!‘.-\T.\ (2 , 1)  A v e r - a g e  no i se  cu r ren t  ( i n  amperes )

The r e m a i n  i ng I WD ~~~ i r t  it irs , r ep e a t e d  - JGRP t i m e s  , are

ARRA Y (1 , 1) l ime a f t e r  l a u n c O  I seconds)

2 A ltit uje ~t’ t ( r  vehicle above si-a l e v el  ~in  k i l o m e t e r s )

3 I ) i f f e r e n t i , i l f l u x  ( i n  (c m 2 - s c c - s r - k c v ~~~
1 )

4 Electron energy (in l.ec ,

S Sp i- c t ra l  c u r r e n t  ( i n  ampere s )

6 Supplement  of the  ang le of a t t a c k  be tween  the los of
t h e  5-I and the  E a r t h ’ s M a g n c t  i c f i e l d  vec to r  ( i n  d e g r e e s )

7 A: in t i t h  of t he  los o ’~ t he  [S. -l mi ;tsured p o s i t i v e  east  of
‘I ’ rri e N o r t h  ( i n  degrees)

8 Elev ation of the los of the I:SA me asu red  p o s i t i v e  w i t h
respect  to ti -re h on z o n t al  p l ane  of t i e  l aunche r  ( i n  degrees )

I
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i’ape 1C5008

El ,00IR O S I’ - \TI C A N A I Y E  0 ( V E I l  J E l l -  1 ( 5 1  (1 . 07—1 B)

RAW DATA FILE (PACKED)

IWDr11, JGRP=91

Data (1,J) Time (in seconds)

2 N data (in counts), subcarrier #15 (sweep channel)
3 15

4 15

5 15

6 13 (spectral data)

7 15

8 15
9 15
10 15

11 13

-~~~ --.---- 
I
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I ara 1 of 2 105() E(
Tape 2 of 2 1i~~ ) l  0

I - L I  0101 51 .- V I l E  ANAI .Y 1 U ( V I - 1 I I E I l  1051P .07-lh ()

PR I MARY D A l I  R I S E

1(cD=8 , JGRP Number of Poin ts in Each 5uan

‘ru e f’ l rst 2 quantitie s arc

PAl -1 (1 , . 1)  = Scan number

JLV~A ( 2 , 1) = Average  n o i s e  cur ren t  ( i n  amperes)

I’he remaining IWD quant i t ies , repected JGRP times , are

ARRAY (1 , J)  = Time after launch (in seconds)

2 Altitude of the vehicle above sea level ( i n  k i l o m e t e r s )

3 Di f f e r e n t i a l  f l u x  ( i n  (cm 2 - sec - s r -kev ) ’~~)

4 E l e c t r o n  energy ( in  key)

S Sp e c t r a l  current  ( i n  amperes)

6 Supplement  of t he  a n g l e  ~ f a t t a ck  h etw cen  the  los of the
EiSA and the  E a r t h ’ s M a g n e t i c  f i e l d  vector  ( i n  degrees)

A : i m u t h  of the  los of the ESA measured p o s i t i v e  e a s t  of
T rue N o r t h  ( in  degrees)

8 E l e v a t i o n  cf the  los of the Ei SA measured p o s i t i v e  w i t h
res pect to the ho r i zon ta l  p lan e o f the launc her ( in deg r ees)

- t
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1 a r o -  1) 1 1 1

I , - \N OM1 ( 0  ~~~) 0I - ( V I - I I I C I . E  I C S I I  . 2 1 - I l )

R \(’ PAl -I 1:1 I F  ( I ’  \ ( K i I ’ )

I h I ) - - 13 ,

-I ~-\ (1 , I) = I i  -w - ( i n  seconds)

2 1 \l P a t a  I i n  c o u n t s )  , SubL- ar ri er ‘~~0 (Spectral Data)

3

4 20

5 20

h 20

7 6 I Sweep Ch anne 1)

8 21)

9 20

10 20

I I  2 ’)

12 20

13 (
_
)

I
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r a e  1I : ~~o l 2

4

L-\ \ E A I I I I R  l ’R ORl  \ ‘ [ I I I C I ( lC5 1 1 , 2 1 — 1 \ )

(‘1< I \1 .-\ RI’ I ’ .-\ 1 .1 RA SI -

I)~D= lr , , J 0RI ~ = Num b er  of P o i n t s  i i i  Each Sweep

The f i r s t  q u a n t i t y  i s :

DATA (1 , -3 ’) = Sweep  number

The r e m a i n i n g  lWf ) q u a n t i t i e s , repeated  .3000 t i m e s , are :

ARRA Y ( 1 , .1) = Time a f t e r  l aunch ( i n  seconds )

2 A l t i t u d e  of t he  v e h i c l e  a b o v e  sea l e v e l  ) i n  k i l o m e t e r s )

3 E l e v a t  ion of the  los of t h e  I . a n g m u i  r pi  obe w’;isured
p o s i t i v e  w i t h  respect to  the  hor i :ont a I n i  ane  of the

4 l aunche r ( i n  deg rees)

4 A z i m u t h  of t h e  los of t h e  Lan g m~ii  r probe measured p ” si tic ’e
east of True Nor th  ( i n  degrees)

5 Sunp leme nt of the  a n g l e  of a t t a c k  b e t w e e n  the  los of the
L a n g m u i r  pro l e and t h e  E a r t h ’ s magnet ic f i e l d  vector
(in degrees)

6 Ang le  of a t t a c k  b e t w e e n  the los of the L a n g m u i r  probe
a nd the  v e h i c l e ’ s v e l o c i t y  vec tor  ( i n  degrees)

7 Sweep Th-volts- IRIG channel ~f’

8 Sweep voltages

9 Spectra l T M - v o l t s - T R I G  channe l  # 2 ()

10 Current (amperes)

I
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- (  
~~~~~~ 104008

MACNI I’ nMl II- R ( V E I l  I C I .E  N .J 7 4 — I )

RAW DATA F I L E

IWD=13 , JGRP=77

Data (l ,J) = Time ( in  seconds)

2 TM volts-TRIG channel ~ 15

3 I I

- 

4 ‘S

S
- 6

- 7 St

8 ‘I

- 9 S t

- 10

11 I I

12

13

H
68
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lane 10-1009,

MAGNETOMETER (VEUICLE NJ74-l)

-4 P R If-tA R Y DATA BASE

IWD= 6 , JGRP=78

Data (1 ,J) = Time a f t e r  launch ( in  seconds)

2 Altitude above sea level (in kilometers)

3 Magn itude of Earth ’s Magnet ic  f i e l d  vector (in r n i l l i g a u ss )

4 Angle between the  los of the magnetometer  and the  E a r t h ’ s
Magn et ic  f i e ld  vec tor  ( in degrees)

5 Cosine of the  angle  between the los of the magne tomete r
and the Earth ’ s Magnetic field vector

6 Angle b etween the rocket axis and the Earth ’s Magnetic
field vector

,
~~
----

Ii ’

69
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I ‘;~~
- 105013

~1 \ -  - - - f  I ° I )  II P (VI H I  E l I I ‘
~~ H~~ - 2 - H

RAW DATA F I LE

IMJ=13 , JGRP=77

Data (l ,J) = Time ( i n  seconds)

2 TM volt s- IR IG c h a n n e l  # 11

3

4 9’

S

6

7 ‘9

8

9 ‘9

10

11

12

13

- - — ‘  
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l il a - 105 14

‘ t - \ 0 N I I ) ) M I Y I ’ E l ~ I \‘E I IIEI _ I- JC5~ 3. 22— 1

I ~ PRIM A RY DATA IIASE

I W D = 6 , JG RP = 7 8

- Data (1,J) = Time a f t e r  launch ( in  seconds)

2 A l t i t u d e  aboc-e sea l eve l  ( i n  k i l om e t e r s)

- 3 Magn itude of E a r t h ’ s M a g n e t i c  f i e l d  v e c t o r  ( i a  m i l l ~~ i . u s s)

4 Ang le be tween  thc los of the  rn~~p,n et o : i c t er  and t h e  [ - i r t h ’ s
Magnet ic  f i e l d  c - e c t o r  ( in  de g r e e s )

S I m m.  r -

6 Angle betwc-, n  t he  rocket a x is a n d t h e  E a r t h  ‘s Magnetic
f ie ld vec tor

-i 

____________ 
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J a p e  1C50 15

~l \0 N I - I ’ OME ’ l ’ER ( V E I I I ( ’ l I  10503 . 1 - 1 — 3 )

RAW DATA FILE

IW D= l3 , JGRP = 77

Data (l , J) = Time- ( i n  seconds)

2 TM v o l t s - T R I G  channe l  ~ ll

3 9’

4 9,

5 I’

6

7 ‘9

8

9 91

10

11

12

13

72
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~1\ 5 N I ’ I )
~’ 1 l H R  ( V I I I I C I I 10503 . 1 1 — 3 )

P R I M A R Y  DATA BASE

IWD= 6 , J GR P = 7 S

Data (l ,J) = Time a f t e r  launch ( in  seconds)

2 A l t i t u d e  above sea level  ( i n  k i l ome te r s )

3 Magn itude of Ear th ’s Ma gn et ic f i e l d  vector  ( in  m i l l i gauss)

4 Ang le between the  los of the magne tomete r  and the E a r t h ’ s
Magnet ic  f i e l d  vector  ( i n  degrees)

S Cosine of the ang le be tween  the  los of t he  l O n c t o m e t e r
and the E a r t h ’ s Ma g ne t i c  f i e l d  v e c t o r

6 Ang le b e t w e e n  the  rocket  axis and the  Ear th  ‘s Magnetic
f ie ld  vector

4

73
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I ‘cm .’ ICSD 17

~ \~ ‘ I  I~ ) ‘ I I  Il P ( V I I I  1 1 1  P I I ’:- ) - . I I - 1  I

RAW DATA F I L E

IW D = 13 , JGRP=77

Data ( l , J) = T i n e  ( i n  seconds)

2 1~-1 v o l t s — T R I G  c h a n n e l  ~ 11

3

4

5

6

7

8

9 9,

10 ‘9

11 ‘9

12

13

U •~ rn ___________________________________________________________________________________________________________



‘I’ ap e 1 (5n18

‘‘-\ ; N I -  I H M I I I  P ( V I I l I E l , L  IE5fl (.. 1 - 1—2 )

PR IMA RY DATA BASE

IWD=6 , JCRP=78

Data (l ,J) = Time after l aunch ( in  seconds)

2 Altitude above sea level  (in k i lomete r s )

3 Magnitude of Earth’ s Magnetic field vector (in milligauss)
4 Ang le between the  los of the magnetometer and the Ear th ’s

Magnetic f i e ld  vector ( in  degrees)

5 Cosine of the angle between the los of the magnetometer
and the Earth ’s Magnetic field vector

6 Angl e bet ween the rocket axis and the Earth ’s Magnetic
field vec tor

-— 
— 5-. - -~~~ ~—._— — -. ‘—-

~~~

-

~~~~~~~~~~~

— —__

~~~~~~~~

— _— _ 

~~~~
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- _________________



‘I - i - I

P~\R’l’lCLF . 
(~~) I I ~~j f  I~ (~ c lIICl ,i. -~ I ( ) 2 n 5 — 2 I

- 
- R,- \ - , 1)A i~ , 1:1 LE

Il’,’L)~ 1~ , ,Jt;Rp\s~)

Dat .i (1 ,.J) = Tine  (s e c o n d  ~
)

2 5 v o l t  r e f e r e n c e  ( i n  counts’)

3 0
4 Q u a n t i t y  :: L’asur~ ~cnt  of e l e c t r o n s  w i t h  cut’ n~~-’ >23 h~’c ( i n  L

5 90

6 -17

7 42

8 
.

9 4 . 5

10 28

11 90

12 17

13 42

14 9

15 0 volt  r e f e r e n c e  (in counts)

16 5

17 5

— — ‘ !_ t ~~~~r * -~~~~ ‘ ‘ _____ — —  - j,~~ 
___ , , , - - - _ ,_•_4_S •_~~ - -, _______________



l ane I ( ‘ 3006

P \RII C I.F ( : n u \ ! P  ( V H 1 I  I F  \1 ( 1 • 2 0 5 — 2 1

PRIMARY DATA BASE

IWD= l~~, ~~ ‘~~ I 1 S

Data (1 ,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Supplement of the angle of attack between the los of
the particle counter and the Ear th ’ s Magnetic f ie ld  vector
(in degrees)

4 Azimuth of the los of the particle counter measured
positive east of True North (in degrees)

S Elevation of the los of the particle counter measured up
with respect to the horizontal plane of the launcher
(in degrees)

6 TM voltage data

7 Observed counts (N0)

8 The quantity, p X N0
9 Tru e count 5 (NT) for p

10 Flux for p
~

11 The quantity, p2 X N0
12 Tru e counts (NT) for 

~2
13 Flux for P 2
14 The quantity, p 3 X N0
15 True counts (NT) for p3
16 Flux for p 3
17 1/ ( o h se r v e d  c o u n t s )
1 8  Ob served  f l u x

- B. The Wi I a ba se  , a -
~ noted  ab ove . con Si st s a f s I x f~i I es c o n t a i n  i ng t he

n i -o cc s --o-d d at a  f ’o~- e’ nel’ ‘s ~ .28 , ~n’c , 17. 12 , and - 2 5  keys ,
r - ~~r)(’ct i V (1 V

77
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103007

PARTICLE COUNTER (VEHICLE Al S .205-l)

RAW DATA FILE

IWD=17 , JGRP<59

Data (l , J) = Tine (seconds)

2 5 volt reference (in counts)

3 0

4 Quanti ty measurement of electrons with energy >28 key (in Counts)

5 90
6 -17

7 42
8 9
9 4.5

10 28

ii 90

12 17
13 42
14 9

15 0 volt reference (in counts)

16 5

17 5

78
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r”- I (:3(108

P \ R I I 0 I I .  ~~ I ! 5 I I I ~ (\ ‘LIIECI .F \ 1S . 2~’ 5 — 1

PRIMARY DATA BASE

1 IVD= 1~~, .JCR P— 1 15

Data (1,J) = Time after l aunch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Supplement of the angle of attack between the los of
the particle counter and the Earth ’s Magnetic field vector
(in degrees)

4 Azimuth of the los of the particle counter measured
positive east of True North (in degrees)

5 Elevation of the los of the particle counter measured up
with respect to the horizontal plane of the launcher
(in degrees)

6 TM voltage data

7 Observed counts (N0)

8 The quantity . p x N~
9 True Counts (NT) for p

10 Flux for Pi
11 The quantity, p2 X N~
12 True counts (N1) for p-,

13 Flux for P2
14 The quantity, P 3 X N0
15 True counts (N T) for p3
16 Flux for p 3

I / I Ohs,.- i ced c o u n ts  I

18 Ob s e r v e d  f l u x

N . B . I N c  d a t a  ha ~e , as noted above , co n —  St  s a I~ s I \ fi 1 es can t  i n  I i i ’

t a t )roce s sad ,.l:c ta lo r ene ~
- ‘  • 2 $ , 00 , 1 7 , 1 2  - 0 and 1 . 5 keys

ri-s pa t - t i \‘ e 1~~.

-j

-

~~ ~
‘0

—a 4a’ca ,c~~,.._ ~~~~~ 
- -.-‘ — — - —  Wp MS r,~~~ 

_ p - A —,~~~~~~~~~~~ .t ~~SU fl ,.JW’ — ‘ ‘



1C4 01))

PARTICLE COUNTER (VE h ICLE A 18 . 2 1 9 - l )

RAW DATA F I L E

IWD=17, JGRP<59

Da ta (l,J) = Time (seconds)
2 5 volt reference (in counts)

3 5

4 5

5 0
6 Quantity measurement of electrons with energy >28 key (in counts)

7 90

8 17

9 42

10 9

11 4.5

12 28

13 90

14 17

15 42

16 9

17 0 volt reference (in counts)
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I r i ~~- -  1 1 : 1 0 1 1

P \ R - 1 ’ I ( : I , I ~ (~ ) I I ’ -~! i R  I \ - [ I I I ( ’I . F  .-\ 1S . 2 1 0 — 1

PRIMARY DATA BASE

I 5 ( 1 - 15 , 10~~ P -  1 1 5

Data (l , J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Supplement of the angle of attack between the los of
the particle counter and the Earth ’s Magnetic field vector
(in degrees)

4 Azimuth of the los of the particle counter measured
positive eas t of True North (in degrees)

5 Elevation of the los of the particle counter measured up
with respect to the horizontal plane of the launcher
(in degr ees)

6 TM voltage data

7 Observed counts (N0)

8 The quantity, p X N~
9 True counts (NT) for ~
10 Flux for P1
11 The quantity, p2 X N0
12 True counts (NT) for P2
13 Flu’~ for P2
14 The quantity, p3 X N0
15 True Counts (N 1) for P 3
16 Flux for p 3
17 1 / fO h s c - r v e d  counts)

18 Observed  f l u x

q 

N .H . ‘rhe d a t a  base , as noted i ho v a  , co n s  I sts of si ~ ii le s con t i i  n i n g
the processed data for en e r p v ’ s 28 , 00, 17 , 12 , 0 and - 1 . 5  k e y s .
respect iv elv .
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Tape 1C401 2

PART ICLE COUNTER ( V E I ITCLE A 10 .31 2 - 3 )

RAIV DAT A F I L E

IWD = 17 , .J GRP < 59

DATA ( 1 , .1) = T im e ( i n seconds)

2 Quan tity measurement of electrons with energy > 28 key (in counts)

3 90

4 17

5 42

6 9

7 4 .5

8 28

9 90

10 17

11 42

12 9

13 0 volt reference (in counts)
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1C40 13

PAR ’1’ 1( ’I .! -  O O I I N F 1 R ( VEh I C L E  A l l ) . 312— 3)

*0
PRIMARY DATA BASE

It ~D=I8 , . J G R P < 1  18

Data (l,J )  = Time after l aunch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Supplement of the angle of attack between the los of
the particle counter and the Earth ’s Magnetic field vector
(in degrees)

4 Azimuth of the los of the particle counter measured
positive east of Tru e North (in degrees)

S Elevation of the los of the particle counter measured up
with respect to the horizontal plane of the launcher
(in degrees)

6 TM voltage data

7 Observed counts (N0)
8 The quantity. p X ~~
9 True counts (NT) for p
10 Flux for P1
11 The quantity, 

~2 
X N~

12 True counts (N1) for P2
13 Flux for P2
14 The quantity, p3 X

15 Tru e counts (N1) for P 3
16 Flux for p 3
17 1/ (Oh s erv c d co un t s )

18 Observed flux

~‘ .B. The d at i base , as noted above , c o n s i s t s  of six files containing
the processed data for energy ’ s > 28 , 90, 17 , -12 , 9 and 4.5 keys.
r e s p e c t i v e ly
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Tape 1C5019

0
PARTICLE COUNTER ( V E h I C L E  1C51 1.21 - 1A)

RAW DAT A F I L E

I W D = 17 , JGRP <5 9

DATA ( 1 , J) = Ti me ( i n seconds)

2 Qu an t i t y  meas u reme n t of e l e c t ron s w i t h  en ergy > ~.5 key (in counts)

3 9

4 17

5 28

6 -1 2

7 90

8 -1 .5

9 9

10 17

11 28

12 42

13 0 v o l t  reference (in counts)

1-1 5

15 5

Jo S

17 0

84 
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‘l’aae 1 C502u

O A R l ’ I C I . I  C M I J N I L R  I \ ‘I d T C h , I I C S 1  I . 2 1 — 1 - \ )

PRIMARY DATA BASE

INI )= IS, ICRP <l 18

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Supplement of the angle of attack between the los of
the particle counter and the Earth ’s Magnetic field vector
(in degrees)

4 Azimuth of the los of the particle counter measured
positive east of True North (in degrees)

5 Elevation of the los of the particle counter measured up
with respect to the hori zontal plane of the launcher
(in degr ees)

6 TM voltage data

H 7 Observed counts (N0)
8 The quantity, p X N0
9 True counts (NT) for p

10 Flux for P1
11 The quantity, p2 X N~
12 True counts (NT) for P2
13 Flux for P2

14 The quantity , p 3 X N 0
15 True counts (NT) for P3
16 Flux for p 3
17 1 /( O h s e r v e d  c o u n t s )

18 Obse rved  f l u x

N .B.  ‘I’he d a t a  h a s t - , as no t ed  above , c o n si s t s  a t  s i x  f i l e s  c o n t a i n i n g
the pr ocessed  data  for  ene rgy ’ s > -1 .S , 9, 17 , 28 , - 12 and 90 k e y s .
r e s p e c t  i v e i v .

‘1 

-
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Tape 1C5021

P A R T I C L E  COUNT E R (VE I - I I CLE IC5 19 .U7 ~ ll3)

RAW DAT A F I L E

IW D = 17 , JGRP< 59

DATA ( 1 , J) = Time (in seconds)

2 Quantity measurement of electrons with energy > 4.5 key (in c o u n t s )

3 9

4 17

5 28

6 42

7 90

8 4.5

9 9

10 17

11 28

12 42

13 0 vol t  re f erence (in counts)

14 5

is s
16 5

17 0

86

—~~~—.  - —- ~~~~~~~~~~
-— -

~~~~~~~~- - — ~~~~~~~~~ - -~~~~~~~~~~~~~~~ ~~~~~
- -~~~~~ - - — -

~~~
-
~~~~~~~~~~~~



‘lane I ( :50 22

0 \ k I I ’ I . l ‘~H l \ i I R ( \ I I I I L L I  1C 5 1 9 . 0 7 - I B )

PRIMARY DATA BASE

1~~I) 
- IS , ,Jr;Rp< I 15

Data (1 ,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Supplement of the angle of attack betwer the los of
the particle counter and the Earth ’s Magnetic field vector
(in degrees)

4 Azimuth of the los of the particle counter mea~- .red
positive east of True North (in degrees)

5 Elevation of the los of the particle counter measured up
with respect to the horizont al plane of the launcher
(in degrees)

6 TM voltage data

7 Observed counts (N0)
8 The quantity, p X N0
9 True counts (NT) for p

10 Flux for Pi
11 The quantity, 

~2 X N0
12 True count s (NT) for P2
13 Flux for P2
14 The quantity, p 3 X N0
15 True counts (NT) for p 3
16 Flux for p 3

I/ (ohsereed counts)

1-5 )hse rved flux

‘1 -

N . B. ‘Ihe data bas e , as noted above , consi sts of six file s containing the
p rocessed d a t a  for energy ’ s > 4.5, ¶1 , 17 , 28 , -12 1 90 k e y s .
respect iv ’-! .
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Tape 1C4014

P 1 V ~’1A ERE Q II [ \ ( ’Y PROBE ( VE II ICL E \l  0. 3 1 2 — 3 )

~ -\I~ I -A TA FILE

I W I ) = 4 , J GRP < 7 7

1) -V I A  (1 , - 11 = T i m e  ( i n  seconds)

2 Ser i e s  ( d i g i t a l  output  in coun t s )

3 Pa ral l el

I Sync

88
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t ape 1( 4 0 1 5

PI .-\5’I-\ I l (I . lI l ~\~~ P ROBE ( V i l h i f l I  -\1 0 . 3 1 2 - - 3

P R I  ~IAItY I (A lA !t-\~ I~

I 1~J =  5 , 1 (R1’<l 01

DAT-\ (1 , fl = T i m e  ( i n  s econds )

2 - \ l t i t t t d e  of t h e  v e h i c l e  above sea l e v e l
( i n  k i lo meter s )

3 Sc -ri es frequency

-1 Parallel tre )uenc ’.’

S Ilc ct r on den sit y

L.

* - - - - ‘— ~ — — -~~~~~~~~~~~~ 
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C-

‘l ape I C3009

~A I 1 ) ‘1I I I  - PS F, P1 I0 I OML TLR S (VU!  I CLE A l 8. 006—2)

R -\1~ DATA F I L E

IWI)=13 , J G RP <77

PVI .-\ ( 1 , 1) = T i m e  ( i n  seconds)

2 T’-~ ~alt age data -- l i n k  ~l , suhcarrier ‘( ~

I ‘ ‘

S I,

5 ,

I ,

0 5 c

10 “

11 I,

12

13 “

1

‘1

90

a
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AO~ AOlI1 $61 BOSTON COLI. CHESTNUT HILL MASS SPACE DATA ANALYSIS LAS F/s 9/2
DATA PROCESSING AND ANALYSIS FOR ICECAP AND RELATED PROJECTS.(U)
JAN 77 0 £ DCLOflY. P N PRUNEAU F 1962e—73—c—0133
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1 ;i pt ( :3010

RAt )  I OME TER S ~ PII OT I)MF ’l l RS (VI ~I 1 I C I I  •\ 1 8. O0(~— ~

P R I  MARY I)AT \ BA SI~

lWfl = 7 , JGR P~~’7

The first quantities are :

PAI .\ (1 , 1) = Tine after launch (in seconds)

Altitude of the v e h i c l e  ahove se:i l e v e l  (in kilom eters)

3 Azimuth of the los of the orohe measured positiv e
east of True North (in degrees)

4 E levation of the los of the orohe measured u n  udth
resmect to t he  horizontal plane of the launcher (in
degrees)

5 Supplement of the ang le of attack between the los of
the probe and the Earth’ s ‘l a gn et i c  field vec t o r  (in
degrees)

L The remaining quantities , repeated for each c h a n n e l  i s noted
below , are as follows:

[)ATA (6, J) = T’1 voltage data corrected for in - fli ght calibrati ons

7 Brig htness (in units of raylei ghs , kiloravlc ighs or
megarayleighs)

The channels are ordered , as follows:

I Link #1 , suhcarrier #6

I

~ I

0 
91
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: i t ) ( ’  1( ~~O 1 1

1 l~! I ~~I ) ~!I I I  ~~ ( \ I ! l I(L l~ \ 1( ’ . :o:~— 2~

!~~•\~\ I )A I ’ .\ 1~I

t\H 13 , • J ( RI ~~~

I~\ I A ( 1 , 4) = T i m e  ( i n  seconds

i~~1 v o l t a g e  d a t a — l i n k  ~1 , s u h c a r r i e r  ~8

-1

5 
,,

( , I ,

— ,,

8 “

9 
I ,

10

11

1~”

13

92
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I :i~~~- I ( . i O I

~~~~~~~~~~~~~~~~~~~~~~~~~~ I \ l ~
j I ( I I ~ \I () .._~~~—2~

I I ~I ~1\!~ H\ I , \

I ~~ ~~~~~~~~ ~7

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 The :~n~ Ic of  a t t a k I t~~~~~~ii t h e  1o~ of I he prohe and
the ha r th ~ \higiiet i5 ~~i e Id  v ec t  or Ii n dcgr ee ’~

The remaining quantities, repeated for each channel as noted below ,

are as follows:

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kilorayleighs or megaraleighs)

I he c ha nn c I s re o r ( Ic r ed , i I I I i~~

L i  irk ~ I , -~ r i h c  a r r i  (Sr ~

¶1 3
r

—a ~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Ti p e IC~ O l 3

I~A I ~ I~~~iI F ’ !~
— 

~ I~II I’ ’)’~I I I I~~ ( \ I . I I 1 ( 1~[~ \ I S . 2~) : ; —  I )

I~\~ I ) A I \  hi 15h

1i~ !1= 1 3 , .I(~hP~~ 7T’

I)ATA ( 1 , . 1 )  = 1 rn.  ( i n ‘~econds

2 T\ 1 v o l t i p e  d a t a — l i n k  # 1 , s uh c a r r i c r  ~ I 2

3 ‘ 1’)

4 “ 12

5 “ II )

11

— 1( 1

8 1 2

I I)

1 ( )  1 2

11 U I r )

12 “ 12

I 3 111

________________________________________ —-~~~- ~~~~~~~~~~~~~~~~~~~~~~ 



I ~~~ 1C301 -I

I
I~ \I I i i  ‘~I I ~~~ III i l,! I 2 ’ r ~ I l

I~Rl ‘‘\I~
’) l)A r.\ I~-\~ l- ,

I \ f i

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 Supplement of the angle of attack between the los of the
probe and the Earth ’s Magnetic field vector (in degrees)

The remaining quantities, repeated for each channel as noted below ,

are as follows :

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kilorayleighs or megaraleighs)

I he channe ls  are  ordered , as  fo I Io t \ s

I I.iri~ ~1 , ‘orI~c~~rr icr  ~t I 2

2 11)
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I :r; o I (:301 ~

~ I’JIOTOME TLIP - ( V H I I C L h  A I S .  20~~— I  I

RAt~ D V F A  FT I I

I IVD= 13 , J (;RN77

DATA ( 1 , .1) = Time (in seconds)

2 ‘FM voltage d a t a — I  i n k  fl , su h c a r r i  er ~ 9

3 ,,

4 U 6

5 ,, 9

6 “

7 “ 6

8 “ 9

9 ,, 
7

10 ‘ S 6

11 ‘ 9

12 “ 
—

13 6



I a p e  I ( :301 (

I
h.\l r l ,)\ II ‘I ’l h.53 I’lIO ’I~~ fl ’ I hUS ( \ ‘ I J I I C L J  - \ 18 . 205- I )

I’R I \1\hI I )VI ’A RA’$I

I hI~~ 1 ) , J( hI’

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 Supplement of the angle of attack between the los of the
probe and the Earth’s Magnetic field vector (in degrees)

The remaining quantities, repeated for each channel as noted below,

are as follows:

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kilorayleighs or megaraleighs)

I ’lre c h a n n e l s  a re  o rde red , as L o l l  ows

I L i  n I ~J I , ihc  a rn  e r  9

2 7

3 (5

~~~. _______ . ,~~~~~~~~~.. - . .



l a pe I (: 301  
—

RAN )M 1 ’ I I -  R’- ~ PHO TOMET ERS (VE I l  I (;LE Al  8. 205— 1

RAI~ DATA F I L E

IhI)= 13 , J ( R P< 7 7

RVI .\ ( 1 , J )  = T ime  ( in  seconds)

2 TM voltage data- l ink  ~2 , subca rri er ~ 12

3 ‘I 11

4 “ 12

5 
,, 

11

6 “ 12

7 U 11

8 “ 12

9 U II

10 “ 12

11 U 11

1” ,, 1-S

13 ‘‘ 11

-i 
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1( : 3 ( l  8

‘ \ I I ( ~\’I I ’ I irS i~ I 5 II ) I O’II ’I I RS (\I111 ( ’I.I \I~~.205— I j

Eli I ‘~ \ I?Y I)-\ ’ I’ .\ IP\ 5-4 -

.1 I l l ’  77

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

S Supplement of the angle of attack between the los of the
probe and the Earth ’s Magnetic field vector (in degrees)

~~g quantit ies , repeated for each channel as noted below ,

are as

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kilorayleighs or megaraleighs)

The ch a n n e l s  a rc  o rdered , as fol  l o w s

I Link ~2 , s t r h c a r r ie r  # 12

2 11

P0

________________________________________________ ~ - ~~~~ ~~-~~~~~‘~~~‘~~~ - ~~~~~ ‘ ~~ ‘~~~~‘



l a i c  113( 11 P

E-\I ) I(~’ - l I RS ~I I ’ ) I ~ )’ II I l - E S  (V I1 I ICI I- \ l 8 .2 ( 1T _ l )

P \T \ I I 1 ,1

[ I ~ I - 13 ,

I , - I )  = ‘F I me (in seconds)

2 I P v o l t  ap e  d a t a  — l i n k  2 , s m — c a  r r  i c r  1 )

3 5 ,  ¶1

4 “

‘ S  I n

(-S S S ()

— ‘ S  S

S 5 ’ 10

9 ‘ S

ii) ‘ S

11 ‘ 1 )

12 ‘

13 5

100
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I - i  I: :~~2

P \ ! f ,\ r  ‘ I F E S :  E l ’  H P - IN ’ I ’l:!N ( \ i j I I ( I , !  -\~~~~. ‘I ~~~- 1 )

I’ll !~~I ‘ lii i-\ I - \ B.\ - -P -,

I \H - - 11 , . J C R P < ’7 2

The first quantities are:

Data (l ,J) = Time after launch (in seconds)
2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 Supplement of the angle of attack between the los of the
probe and the Earth ’s Magnetic field vector (in degrees)

The remaining quantities , repeated for each channel as noted below ,

are as follows :

Data (6,J) = TM voltage data corrected for in-flight calibrations
7 Brightness (in units of rayleighs, kilorayleighs or megarale ighs)

The ch a n n e l s  a re  o rde re d , as f o l l o w s :

I I~ i nI # 2 ,  su h c a  rr I ‘ r 11)

2 9

3 8

10 1

- — -——  _,r,, .. rn - w  , -
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I ’ : i r n 1 C l 0 l ( ,

P \ I l O ’ ’ I  ‘rEES P I’I l II’O\ll, ‘I RS (VFIIJ ( ’H Al S. ((((1 - 1 )

I V I A  F I L E

I h’I)= 13 ,

P\ I  \ I 1 , 1)  = T i m e  ( in seconds)

2 ‘FM v o l t a r e  d a t a -  I i n k  #1 , su h c a r r i e r  ~6

3 T I

4 I ,

5 U

8 “

‘1

1 ( 1  ‘ ‘

11 II

13 “

I 4 ) 2

S
~~~~~~~~- - ~ - -~~ --~~~~ — — — ; - —
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‘ I :n r ” I (:401 7

P\I ’ It (’I l I ) R~ 1, 1’II0’~ ‘‘i I !  I ’ ~ (VI l l I ( ’ I _ I l  A I , S O~I~~— 1)

PRI ‘- l \ R~ ! \ ‘I \ l ( \SI -

I : \1 4 — 
,

The first quantities are:

Data (l,J) Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilome ters)
3 Azimuth of the los of the probe measured positive east of

True North (in degrees)
4 - Elevation of the los of the probe measured up with respect

to the horizontal plane of the launcher (in degrees)

S Supplement of the angle of attack between the los of the
probe and the Earth ’s Magnetic field vector (in degrees)

The remaining quantities , repeated for each channel as noted below ,
are as follows :

Data (6,J) TM voltage data corrected for in-flight calibrations

7 Bri ghtness (in units of rayleighs, kilorayleighs or megaraleighs)

The channels are  orde red , as f ol l ow s

1 L i n k  ~1 , s u h c a r n i e r  #6
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Tape 1C4018

I,

RADIOME’rERS F, PHOTOMETERS (VEHICLE A 18 .219-1)

RAW DATA FILE

IWD=13 , JGRP<77

DAT A ( 1 , J) = Time (in seconds)

2 TM voltage dcta-link # 1 , subcarrier # 10

3 1 12

4 2 12

5 1 10

6 1 12

7 2 12

8 1 10

9 1 12

10 2 12

11 1 10

12 1 12

13 2 12

~~~~~~5~

i t
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I I  1 4 ) 1  ()

I~, \ I I l )’lI ’I i -S (‘
~ l i ) I )

~’I I’l-Il~’ F\ ’ I , I l I ’I I. \ I S . 2 l~
) — 1)

I ‘-~~\ 9 I) ,-\ ’l -\ R\ S l

I 1 ’ ’  11 ,

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 Supplement of the angle of attack between the los of the
probe and the Earth’s Magnetic field vector (in degrees)

The remaining quantities , repeated for each channel as noted below ,

are as follows:

Data (6,J) = TM voltage data corrected for in-flight calibrations
7 Brightness (in units of rayleighs, kilorayleighs or megaraleighs)

I ’~ie ch: ’ rrr ~e s a r e  on-d r e d , as ( h i  los sz

1 I~ nh I , si,hc :n rn i o r -  ~‘ I t )

2 1 12

3 2 12
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Tape 1C4~~20

RA I ) 1 OMETERS F, El lftl’( )“ll T l- ES I \F H I C IP Al S . 2 19 — 1)

RA I~ DATA FI L E

IW [l= 13 , J G R P < 7 7

DATA ( 1 , J) = Time (in seccnds)

2 [M vol tage  d a t a - l i n k  ~~ su l -c a rr i er  # 7

3 “ 6

4 I, 7

5 “ 6

6 “ 7

7 “ 6

8 “ 7

9 “ 6

10 “ 7

11 I ,  ()

12 “ 7

13 “ 6
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lane 111021

PAPI I) ’II ’FI ES p ( j ( ’ l I 4 ’ tl ( P P  ( \ ‘ I l I I h l l - \1S . 2 1 9 — l )

PRI “I\llY I l - \ ’ I ’ -\ B \ SF

I t~I — 9 ,

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

S Supplement of the angle of attack between the los of the
probe and the Earth ’s Magnetic field vector Cm degrees)

The remaining quantities , repeated for each channel as noted below ,

are as follows :

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of ray ieighs , kilorayleighs or megaraleighs)

t h e  c h a n n e l s  are ordered , as f o l l o w s :

1 L i n k  ~l , su h c a r r i e r  #7

2 6

.4 —
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‘ I ;I OC I ( : 10 22

R A P I O’ll - lERS p I’ilOI’OMI:’UEUS (~ ‘[ll ICLE \ iS . 21~~— I l

I (V i  -\ F I J E

I lc lr= 13 , .IIEE< 77

I) V IA ( 1 , .J 1 = li na c (in seconds)

2 TM vo1ta~e data -link #2 , suhcarrier # 8

3 ‘I 9

4 “ 10

5 5 ,  11

6 ‘‘ 8

I’ 9

8 ‘‘ 10

(_ ) ‘ S  11

10 ‘‘ 8

11 “ 9

12 10

13 “ 11
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l ape !C4023

P \ I l l’ )\tI l I ES EI !OI ’1 0’III I’I:RS (\ ‘ElIl Ll I , -\1 8.219 — l )

PRI MARY I ’ \  I \ R \S I ,

I W I ) = 1 3 , J I R P < 7 7

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

S Supplement of the angle of attack between the los of the
probe and the Earth ’s Magnetic field vector (in degrees)

The remaining quantities, repeated for each channel as noted below,

are as follows:

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kilorayleighs or megaraleighs)

The c h a n n e l s  a re ordered , as f o l l o w s :

I L i n k  ~2 , s uh c a r r i e r ~‘ 8

‘S 5)

3 10

- - --4~~

1 1)9

-

~

-:—•

~

‘‘

~ 
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I a p c  1(4024

p

F : U ~ lr9 p I ’I I R S  F, PHOT OM ETERS ( V E I I I C I I: A l 0 .312—3)

RA(V DAT A FILL

IW D= 13 , JG RP<77

P A I ,-\ ( ~~~, 1 )  = Tine (in s conds)

2 I’ M voltage data -link #1 , suhcarrier #6

3 I ,

-I T I

S I T

(1  II

8 ‘

9 I ,

10 “

11 5 ’

12 “

13 ‘ ‘  U
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I :ipe I ‘ - I

\?~ l ’ )\ t l I ’ l I ~S P I I ( ( ) I’) ’ lj I I  P— ~ ~\‘I III(Ii ~ \I I1 312_ 3 )

EEl P\ RY I V I  \ P \PI

I ~~( _  7 , JPl)I’ ’7

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured posi tive east of
True North (in degrees)

4 - Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

S Supplement of the angle of attack between the Los of the
probe and the Earth’s Magnetic field vector (in degrees)

The remaining quantities, repeated for each channel as noted below ,

are as follows:

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kilorayleighs or megaraleighs)

The c h a n n e l s  a rc  o rde red  , as m l  low s

I l i n k  ~ 1 , stihca rri er 5(

1 11 

— ._-_ ‘._ — —. _,___ - -_— —‘ — - --—-——-_ - - 5 ’  —- —‘n---— - ,- ‘-



1 ; i r rc ’  I (:5~)2 3

R A I ) I i ) ~ II ’ I ’ I - R~ F, P I l 0 I O ~~l 1’I PS I V I I I I C L I I  l \531 I’s — 1 ’)

PA I l ’ ‘)4T , \ I - I  F! (P \CKI 19

ltcI )= 11 , I l R l ’ 9 1

Ir\T \ ( 1 , .1) = T i m e  (in seconds)

2 ‘!‘k d a t a  ( i n  c o r z n t s ) — l i n k  # 1 , subc a r r i cr  ~ :2

3 I T  9

I 1 8

I I

6 “ 6

— ‘ I  12

8 1 9

9 “ 8

10 ‘I

11 “ 6

Th
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l ine I ( :502  I

P\ !~l )”L !’I H F, I’H r t \tl l I E S  ~V l I I I ( I l  I \531 . 1 3 - 1 )

PR I ~ 1, \ I 9  I ’  \ F  \ Ii - \ P l ’

I i ~ 15 , _ J l ; 1 1’ - ~r I

The first quantities are:

Data (l ,J) = Time after launch (in seconds)
2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

S - ‘ i p ~~1 i u i -n t  of t h e  angle of attack between t h e  v e h i c l e
Os I S and t h e  I - i r t h ‘ 5 Ma gnet  i c fie ld vector (in d ep r e e s )

The remaining quantities , repeated for each channel as noted below ,

are as follows:

Data (6,J) = TM voltage data corrected for in-flight calibrations
7 Brightness (in units of rayleighs, kiloraylei ghs or megaraleighs)

The channels i r e  o rde red  . as fol low ’~:

1 I . i nk 1 I sr i h c a r r  i c r  1 2

2 9

3 8

7

- 5 (5

I 
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lape 1C5025

RAD I OMETERS F, Ph o TOME TER S (~~I I  I CLE A30. 311-8)

RAW I) ATA f l  LE

I~’L :l 3 , , J CR P<77

DATA ( 1 , .1) = Time (in seconds)

2 TM voltage data-link ~1 , subcarrier # 13

3 14

4 “ 15

5 T I  16

6 S I  13

1 14

8 ‘ S  i c

9 ‘‘ 16

10 “ 13

11 ‘‘ - 1-2

12 “ 15

13 II 16

N . B .  The a lev e data  i s  con ta ined  on f i l e  #1 of 4 on t h i s  raw
data tape .
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lape 1C5025

R’DlOML ’ I ’L R~ F, IIP ) I ’ OMI- I l l ~— (V EHICLE A S P .  3 1 1 — 5 )

RAW DATA Fil l

I W D = 1 3 , J~~RP~~77

l ) - ~~T,-\ ( 1, J) = Time (in seconds)

2 TM voltage d~rta -l in k #1 , su b c a r r i e r  ~ 13

3 I T  14

4 “ IS

5 I I

6 U 13

7 I’ 14

8 II 15

9 II 16

10 IT  13

11 U 14

12 T I 15

13 ‘I 16

. 1  N . B .  The abo ve data is contained err  file ~2 of 4 on this raw
data tape.
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l ; i - 1C502 ,T

p\DTH’P TLR~ p I’IHI’ ()’ ,( - ILRS ( V L I I T C I , l -  A30 .  3 1 1 — 7 )

P.M~ DVI  A I I  [I.

I \‘ Ir= 13 , J I P I ’ T

i Vfl, ( I , 1) = li na c ( i n  seconds)

2 ‘1 v o l t a g e  d a t a — i  i n k  1 , su h c a r r i e r  ~ 13

3 5 5  1 1

1 5 ’  15

5 l~

6 “ 13

~ I

5 “ 15

16

10 
5 13

11 
5 Il

12 
5 .  15

13 ‘ 16

N _ B . The above 1 )  a is c u r t a i n e d  on f i  ft ~3 ~ 4 on t n ~~s raw t a
ape

— 
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I ( ; 5o2 ~

l~ \ I I: ’ l I I I l ~S )
‘
~ I’h ) I ) ’ -ll I ’  ~~ (\ I-I’l ( :I _ l \ S r l .3 1 I — 7 )

Pt-tI ‘l,AR\ I (A i A  R,\ S I

I ( V M= 29 , ,JC RP- -77

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 The aru: 1 e ~f ; t t  :ic I. b e t w e e n  t h e  los of t h e  ur ohe  and
I , r t h ’ s ~i a , ’ r r c - t  ft f i e l d  v e ct o r  ( i n  d :~~r ees)

The remaining quantities , repeated for each channel as noted below ,

are as follows :

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kiloraylei ghs or rnegaralei ghs)

The c’hariaels are orde re d , as Pu! l u~s:

I L i n k  ~ I , sul ca rr er ~ I 3

2 1-1

15

4

1 ;COIf l) .  o f I ‘ ; I i~c : i r - r ’ i e r - - , a n - - r ene  l e d  $ t i m e s  within each
I ~ 1 I’ r i n c .
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I r u ’  I ( 5025

P \ I ) I i 1 \ I ’ ’ l l ES P I ’ I I ( I ( ( ’ T l  I I  US ( V L I 1 I ( I , l I  \ S 0 . 2 H ,~~— 7 )

I~ \ I~ Ii,\ I A  I:! I I,

I 200 = 13 , .r(; RP- - 7 ”

I ) ,\ ’ I ’ \ 1 1 , 11 = ‘l i me (in seconds)

2 ‘I’M v o l t a g e  d a t a — i  i n k  ~I , sub car r i e r  # 13

3 U 14

4 1 15

5 I T  16

6 ‘‘ 13

7 “ 14

8 II 15

9 I? 16

10 TI 13

11 II 14

12 II  15

13 I T  16

• \ . B .  The above data  is  con ta ined  on f i l e  ‘~-l of I on t h i s  raw
data  tap e.
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I t I I ) C  115037

l I P S  F, !‘H r ’ I M! 11 US I \ L I l l U I , l’  \S0 .2 u 5 —
’
~~~)

P 1-1 1 ~1 ,\p’~ I V I A  I-; \ SL

. 1 1 4

The first quantities are :

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 The angle of a t  t r e P  b e t w e e n  t h e  los of t h e  o robe and
the I arth T s Ma L ’n etic f i e l d  v e c t r ( i n  deprees)

The remaining quantities, repeated for each channel as noted below ,

are as follows:

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kilorayleighs or megaraleighs)

I l ie chan n e ls a re ordered , as f o l l o w s

I l i n k  ~:I  u n l ” : a r - r i e r  ~13

2 14

3 lS

4 16

Groups  of 1 s n i l c a r r i  e r s a re repe ated 3 t i rnes w ith in (- ; i c 1 r
t i l l f r am e .
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‘ I ‘ I i ) C  I ( :5 j 2 8

,‘ \ r I ,  ‘-i i TE RN PI I !’n ,nI ‘ l EES (V I I I IC LE i i : s o s .  I

I ,\ ‘I’A F I LI

I - 13

fl,-V [\ ( I , fl = Time ( i i i  s e c o n d s)

2 ‘ V o l t , i L ~ ~I i t - r  l i n k  ~ l , :~u !’ c: r r ier  ~ 1 2

3 ‘ S 13

4 “ 13

5 . 5

6 12

-. 5 5  13

8 “ 15

9 ‘ S

10 S 12

I i  ‘ 13

12 “ 15

1’ “ 16
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- l ipe  I ( ‘ S O D

‘
4

I ) P’~ F, P I I P I ’ OMI li ps )\ ‘l -,III C I , l 11503.14— 3)

PR I \ 1 \ RY DVI \ II \Sl

I 20 11= 12 , .J CflP ~~7

1 !i~ f i r s t  ( lu : ln t  i t  ie s  a r e : -

‘ \ ‘ I \  ( I , 3 )  = l i m e  a f t e r  l aunch  ( i n  s e c on d s)

2 -\ I t  i t  u de of t he  veh i  c Ic above  sea I eve  I (i n  k i I e act  e

3 I’ l c ’v a t  i o n of the  los of t h ~ r obe measured  on w i th
i’ e~ p ect  t o  the ho n  zorit al plane of t h e  l a u n c h e r  ( i n
~Ie~~recs )

4 Au L i e  of a t t a c k  b e t w e e n  t h e  los  of the prob e and the
I a r t  ii ‘ s ‘-I r u ’ n i e t  i C f i  e ld  Vec t a l  ( i i i  d ep  i e e  s I

The r e m a i n i n g  q u a n t i t i e s . r i - o r a t e d  for each  c h a n n e l , as ra ted
‘c low , n r c  is fol  l o w s :

S ‘I’M volt ape d a t a  c o r r e c t e d  f ’on ’ in—f l ight c a l  i } r . n t  i o n s

6 Brig ht less (in k I b ray  le I ghs)

‘he 11 )11 05 i u p  ir e  the a rde r of t h e  d i a n n e  l s

• 1 L i n k  ~ I . su b c a r r i e r  ~l2  = ; i x i r l  r a d i  ‘ai -t er

2 13

121



l ’ ap e  1 C5 ’~~30

R-\ l ) I  ‘ (‘II l I E S  F, IS !I0’I’O\flh ’I’l RS ( V E I I I E I l  i ( ’ S ( i h . 1 1 — 2 )

PA lO I aVl ’ -\ I Ill

l t V D -  13 , , J ( ~~RP ’~~~~~7

1 ( V ) ’  \ ( 1 , J) = I i  me ( i n  s e c o n d s )

FM v o l t a g e  d a t a — l i n k  U i , s ub c a r r i e r  ~ 12

3 T I  13

4 1 15

5 II ft

6 U 12

7 U 13

8 ‘I IS

16

10 T I  13

Ii ‘‘ 13

12 ‘ 15

13 ~1 16

~1

___________________ — ___________. 5 - ‘



Tape 1C5031

RAP I (~Ml I I - RN F, PlIO’l ’0M171 ’ERS (VEI l  I 11,1 1 C506. 1 1- 2 )

I’RIMARI DATA BASE

1110=12 , JGRP~ 77

The first quantities are :

DATA ( 1 , 3 )  = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 AngIe between the los of the magnetometer and the
Earth’ s Magnetic field vector (in degrees)

4 Angle of attack between the los of the probe and
the  Ear th ’ s Mag n e t i c  f iel d v ector  ( i n degrees)

The re m a i n i n g qua nt i t i e s , repeated for each channel , as n oted
below , are as follows:

S TM voltage data corrected for in-flig ht calibrations

6 Br igh tness  ( in  k i l o r a y l e i ghs) .

The following are the order of the channels :

1 Link #1 , suhcarrier #12 = a x i a l  radiometer

2 13

3 15

4 16

123
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I i~’ii,’ 1~~5p 3 3

P \ D I ( 1M I - I I  P~~ F, I I I D I IM) I’! P~ (VEIIICI,I  11507. 1 1 — 1  \ )

RAIO I ( \ ’ I ’ ,-\ F i l l .

I ( OI ) = 13, - IGRI ”T

PAT \ ( I , I I  = ‘I’ ime ( i n  seconds )

3 I ’ I  v o l t a g e  d a t a - l i n k  ~l , su h c a r r i c r  n V

3 S S  16

4 “ 15

5 ‘ 13

6

‘ I  l o

S SS Is

is

10 5 5

i i  l f

1: 
5 ,  15

13 ‘ 13

N . B .  The above 1 t a  i s  c o n t a i n e d  on f i l e  ‘~l f 3 on t h i s  r aw 1, t a
ti r e -

File (i2 - r r t a i ns  l i n k “ I  s u b c a r n i e n ’ ~ 12 . 11 , 10 F, 9 re’ -- t e d  3
t i mes w i l l  in each lIO D t ’ r ’ n~a’ .

F i l e  f t 3  (as nho ~-’e , w i l i r  s r i l c a r n ’ i e r s  8 , 7 .  6 P 5. r e sp e c t  n v e l v )

- ________ — 

1 2 1  
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l ane 1C5033

R~ l n I ’ l ’’ ’ l I E S  t , t’Ili)’ !’I I ’ l )  ES ( V I  l I V I d  1 1 5 0 7 . I 1 — 1 \ )

‘ R I  ‘-l .\ Iiu ’ i l )  ,\ P

I P I =  2’- , , J ( I- ~I~

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

S Supplement of the angle of attack between the los of the
probe and the Earth ’s Magnetic field vector (in degrees)

The remaining quantities , repeated for each channel as noted below ,

are as follows:

Data (6,J) = TM voltage data corrected for in-flight calibrations
7 Brightness (in units of rayleighs, kilorayleighs or megaraleigr~s~

‘I he channel S r  ‘ o r d er e d , a ~ol l osa

1 1 , 1 n ‘~ I , subc a r I er ~ 1 7

2 l u ’s

3 15

I3

Group s of I — u I  c : n 1 a ’ i e r ’-, a r e  repe n t e d  3 t i m e s  w i t h i n  e r i c h
lb ~ r n : ’ ’ .

The above dat a is ~‘ u u r t a j n e d  on f i l e  # 1  of 3 on tire ran’ I t  ‘ a
t f l )  -

I i l e  U 3  c ’ u t ; r i n i s  l i n k  (I I , ~u i h c n r r i e r  12 , I I , 10 ‘ r i n d  0
3 t i mes w thin erich 1(0 ) f r ame ,

I - i  le  ~3 ( a s  aI uv e  , n - i  ii ‘ a 1- ’ I r r  I: n - - S  . 7 , and 5 , r e sp ec t  i c c l v )

12 5



‘ l ’ a~a- 1( ’~~H

S \ I lOMl ‘(‘ I RS F, P I I M ’l ’OMI ‘ 1111 . 15 ( V I d l I C l I ’  11511’ . 1 1 — 3 1

P 110 h Al ’ \ I~ 11 , 1 ’

1100= 13 , ,IlR l - ’77

I ( \ ’I ’ ,\ ( 1 , -1) = T i m e  ( i n  seconds)

2 1’’! t o  I t  ap e da ta  — I i  n k  ~ i , s i ibc a  rr  I en - ~ I

3 “ i f

4 ‘ S  15

5 13

6 
5 ,  

17

7 ‘ 16

x 5 ’  15

I ,  —9 l -~

10 “ 17

11 5 5  16

12 ‘‘ 15

13

N .B . I’he above da ta  is  con t a i n ed on f i l e  i l l o f 3 on t h i s  raw d a t a
t a p e .

I i  le U 3 contains l i n k  # 1 , suhca r r ier s  12 , I i  , 10 F, 9 repeated 3
t m w- s within each IWP frame .

- -----
p

F i l e  U 3 ( a s  above , w i th subcarriers 8, 7, 6 F, 5 , t’esp ective lv )
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‘lape 1C5035

1.1AIC l\ 1l ‘I RS F, P1 1010 ’ ? )  ‘l EN (t’l 1111131 11507 .11— 3 )

PR I \t ,\~ y (It It I.1 \ N I I

I tfl= 26 , .r r ;) I ) —

The first quantities are:

Data (1,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 Supplement of the angle of attack between the los of the
probe and the Earth’ s Magnetic field vector (in degrees)

The remaining quantities , repeated for each channel as noted below ,

are as follows:

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kilorayleighs or megaraleighs)

The c h a n n e l s  ra re o rde red , as fo l  l o w s :

I L i n k  ~ 1 , suhcarrier # 1 7

2 16

3 15

1 13

sr ou ip s of -I sul cri r : ie rs  are repeated 3 t i m e s  w i t h i n  each
1101 ) f rame .

The above data  i s  con ta ined  on file Ill of 3 on the r aw da ta
t ap

I i le ~2 conta ins 1 i nk  tq , ,s uh c ar r i  ers 12 , 1 1 , 10 u n f ld  9 r epea ted
3 tines within each IWD frame .

File #3 (as :rhove , n ’i t h suhcarriers 8, 
~~ T 6 and 5 , r e s p e c t i ve ly )

12? 
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1:1 !))- I 5503 ’-,

I l  ~~ S 5 Pl ! u ) l ’ i)Ml ’H - P,:- ~V l ’ I l lC I , I  1 5 5 1 7 . 1 1  — 2 ’  i

I! \I V I) ’\ ’I -\ F I L E

I I O D = 1 3 ,  IG1 ) P ” 7 7

l -U,\ ( 1 , ~J )  = l i m e  ( i n  seconds)

2 ‘l ’ ” I t ’o l t a p e  d a t a — l i n k  ‘~l , su h c ar r i e r  ~ 17

3 “ 16

1 ‘ 15

5 ‘ ‘  13

6 ‘I

16

S U 15

a “ iS

10 ‘‘ I ”

11 5 ,

12 ~ ‘ iS

13 “ 13

N . B .  The above d t , n  is  c o n t a i n e d  on t i l e  #1 a t  3 on t h i s  raw data
I .11 ,-

F i l e  ~2 c a t ,~ in ’ :  l i n k  #1 , s u u a e a r r i e r s  12 , I l , 10 p 9 ~~n, it~~5i 3
t imes  n - i t  1: n each 1101 1 fr ’: nrra- -

F i l e  U 3  (as a! nn\ ’e , n ’ i t i i  s n r l c a u ’ i ’ i n ’ r  8 , 7 , 1 f, 3 , n - sp e L t  i v e 1 ~ ’)
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‘tape 15503’

P101 10 11 I ’ ! ES 5 P 1 15 0 11 H !- ‘~~ ( t I  I ) I C I , E  1C5( ~ ’j 1 - 2 1 )

E E l  ‘1,\RY 11 \ I  \ BA SE

I 100= 2o , - J ( P , I ’ —~ ’7

The first quantities are:

Data (l ,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

S Supplement of the angle of attack between the los of the
probe a,. -l the Earth ’s Magnetic field vector (in degrees)

The remaining quantities , repeated for each channel as noted below ,

are as follows:

Data (6 ,3) = TM voltage data corrected for in-flight cal ibrat ions

7 Brightness (in units of rayleighs , kilorayl eighs or r n eg a r a i ex  g n u s )

‘ftc c h a n n e l s  : n r ~- ord er t ”d , i s  fol  lna - : ’~

1 L i n k  ~~~ s n n l n c r a r r i e r  ~ l7

2 16

3 15

1 13

r ’ u r ~~ of 1 s u h c a n ’ r i  e r s  are r n - o r a t e d  3 t - i mes t-: i thin c I Llu 1101)
f r ame .

The r O o t — c  I I , ) t a  i s  c o n t a i n e d  ni f i l e  i l l  of 3 on t h i s  n il ’ : d a t - i
t r i p

N I c  #2 ci ’~~t a i n s  l i n k  t~ , = u h c a r r i  ers 12 , I I  , 1))  and 1) ‘ ‘ ‘ ‘ ‘ t  c i
3 t i m e s w i t h i n  each 1( 01 1 I n ane ,

F i l e  #3 (a -
~ above , w i t h  suh c a  ru - in’ ne: 8 , 7 , 6 r ind  5 , n-c ~~1’c I i  ye lv ’)

lh .B . In the case of siil ’c:rr rie rs 13 . 15 , I i  F, 1” h r i p ! rt ’ n e ss  i s  i n  u n i t s
n’: i t t s - cm 2 - s t :  - I -

12 0 

P ’ t  ~..r=- ~~~~ ‘ .— ‘—s t~~~ — — — __.  — ~~~ -~~~ -—- — ‘—.. - - - 5 -“, ‘ ,- ‘.‘.- - ‘~
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‘I ’ r a pe  155038

I! l ’~ F, I ’ }lO ’I ’ I ) MI l I P S  ( I I  (11511 15 511 .21 —IA )

P \b I )  t I ’  \ 1: 1 LI :

I b’I =  13 , J SP I — 7

I~,-\i ’ ,-\ ( 1 , .1) = T i m e  ( i n  s econds )

2 ‘I ’M v o l t a g e  data—link ~ 1 , su h c ar r i  yr # 5

3 I,

4 5 ,

5 5 l

6 5 ?

8

9 5 ?  5 5

10 ~ ‘

11 ‘‘

12 ‘‘

13 ‘~

_________________ 
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l i m e 1 (:5039

R \ ! n l )\ II l I P S  F, I’ I lO ’l ’OMl ’l ’ I IRS ( V l 1 i ) I C I , I i  1551 1. 2 1 — I t )

P!1 I M,’\J .1Y RA’J’ ,\ 11.151:

1 (00= 15 , .?C1.1P 7’

The first quantities are:

Data (l,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 The ang le of attack between los of the probe and
the earth’ s \lapnet ic field vector ( i n  degrees)

The remaining quantities, repeated for each channel as noted below ,

are as follows:

Data ((,J) = TM voltage data corrected -for in-flight calibrations

7 Brightness (in units of rayleighs, kilorayleighs or megaraleighs)

The channels are ordered , as follows:

I Li n k ~ l , su h c a r r i e r  #5

Q u a n t i t i e s  are repeated for the subcarrier S times w ithin
each 1)01) frame .
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‘ ( r i p e  1570-1 9

i . 1 A I ) I ) ) \ I I : ( ‘ I RS S PIIO ’ I ’ ) ’ l (  I ’ l P~ ( V H I I C I , E  I S 5 l ~~) . ) ) -- I

S ti ’ I l ,~ I ’ \ P1131

1100= 1 3 , .1 ( I~I ’~~~

155Lt (
‘ 1 , .fl = ‘l i me (in seconds)

2 ‘ I ’ M t o  I t  a n. e dat  a — 1  i nk 4 1  , subca ri -ic r # 6

4 I ,  5 ,

5 ‘ 5  ‘ 5

‘ 5

8 5 5

1) 5 5  5 5

1) )  ‘‘

I i  ‘

12 ‘‘

l i  ,,

1.32

— 
~~~~~~~~~~~~~ - — ‘ - — ‘- -: - —



i ’ 3~i~ I C  ‘ 1 11

r
‘ i  5 P E S O ? )  ‘I ’FPS 1 \ ’ (  111511: I C S l S n , 0 ’ - I L )

P R I ’ 1  10 ’) .\T ,\ BA N !

1( 0 - :‘, ,  , lS P i ’ ~~7”

The first quantities are:

Data (l ,J) = Time af ter  launch (in seconds)

2 Alti tude of the vehicle above sea level ( in  k i lometers )

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal  plane of the launcher ( in  degrees)

S Supp ler ruen ~ of the angle of attack between the los of the
probe anJ :he Earth ’s Magnetic f~ e1d vec tor  (in de~~r c e a )

remaining quant i t ies , repeated for each channel as noted below ,
are as f o i l ow s :

Data (6 ,3)  = T” i vo l ta~~i data corrected for in-f li ght calibrations

7 Br ight r  255 ( in units of r ay le ighs , k i lo ray l e i g h s or megaral e ighs )

l E e  -ci t o r u e l  s l i n e  d : n ’ e I  , as  f o l i o s ’s

1 1 1 , ~u inc  : r -  en  ‘‘ i n

) i u , n u : t  i t  (es : ‘  i , - ‘ :~~i n i p s t  ed t a r  the stabc :irr ic r 12 t i r u e s  w i t  t r j  :i

e a c tm i 1 ~“ ‘ f r ; i n :n ’ .
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I :s I 12

R , \ I i t  ‘1 ! F! , ’t~ 5 15 ! )0 I :\1l l I : ! t ~ VI f 1 I ( ’ I , i ,  1 5 5 1 ’ I ) . ( 1 7 - I R )

F t  LE

1) 5 = 13 , J S P ,P -~~~

1 \ f \  ( 1. .1) = N m e  ( i n  c n - ~~ou d s )

t ’ol~~age d a t a — l i n k  ~l 2 , su h c a r r i e r a 1 ) )

3 5 ,  9

10

‘ 5  9

(-5 ‘ 5  10

— 5 ’  5)

8 “

I ’  0

1 (1 ‘‘ I r

1 ] _  5 ,

I :  ‘ 5

13 ‘? 9
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I a n ’ -  1 ( 5 1

4

0 \ i I u l t l I  ( I R S  1 1~I I 0 I 0 ~1i I !  l : ’ —~ ( \ l ’ , 1115 ’ I . i I5S1~~. n - I S )

PR I M AR Y I ( 1

I ;- . I~ • i~~~,

The first quantities are:

Data (1,3) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 Supplement of the angle of attack between the los of the
probe and the Earth ’s Magnetic field vector (in degrees)

The remaining quantities, repeated for each channel as noted below ,

are as follows:

Data (6,3) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kiloraylei ghs or mnegaraleighs)

The nO lime i s  ra i-c ordered , u s  Sal 1a~ s

1 l i n k  ~2 , su i -’c : a r r i e r  # 1 0

2

Groups of 2 n-ubcarriers rare repeated 3 times w i t h i n  ea c h
1101) frame.
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I’ :u~in ,- 1 1  % i ) ~ ) I

4

It ,- \ I i 1 1” t ( T i - I 5~ S I ’ L ) I °I ! 1 !  It ~ ( V I  ( 1 ( 1 . 1  l ( : S I Y . 0 7 - I I S

(‘Mt : \ T \  I ’ l l  I

I i t !~~ 13 ,

A l  -t (‘ I 1) = l i m e  (in ~ - _ amud s)

2 1 “ l t o  i t . r  ~~~‘ dri  a- lin k 1 , ‘o u h e r a  e m -  I er

3 5 5  
0

4 5 5  —

S 
5 ,

1~ 
5 ,  5)

10

I l  ‘‘

12 “

I)

I

13 1 ’
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I n i n a -  I (‘~50 - l

R \ I ’ I } \ t !  I’I ,R~ S ‘I l P ” t ~ “I P’~ ( V I I I I S I , ( I C S I O . a . l I f l

l ’ ’ ) I ’ ~~ F t  ‘ t i  t t — S

l 1 ~i 13 .

The first quantities are :

Data (l ,J) = Time after launch (in seconds)
2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 Supplem ent of the angle of attack between the los of the
probe and the Earth’ s Magnetic field vector (in degrees)

The remaining . u an t i t i e s , repeated for each channel as noted below ,

are as follows :

Data (6,J ,1 = TM voltage data corrected for in-fli ght calibrations

7 Brightness (~n un i t a  of ravieLg i-i s, k i l o r a y l e i ghs or megaraleighs)

[‘ In.’ ch :inne i s  r i m e  ordered . - u’ ~ Sal l os’s

1 L i  n~ I . - l b  : u  rric ’ r ‘~~

2 5)

S rca u p ~ o ~ ~~j l , ‘ a n n ’ . - n - rare ren ’ ed ~
‘ I ‘ n.’ s w i - i n  e .a cii

li t I n m - i l ’ ,, -

-
‘ ~~ J . - _~~~~~~~~ i, !, , - - , I’ !~~~L ’  - - 
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‘I ape 1 (‘70 (i

p

S . \ l ) I O M I ” I I RN ~ PIl0 ’I O M i I I ’ I I R S  ( \ ‘ l I I I C I . I l  !C510 .f l ~~- I B )

R1\W I ) A ’I ’ ,\ 1: 1 1, 1;

I t0I)= 13 , - J SItI’ -~ 77

l U  \ ( I , 1 1  = ‘I ’ime ( i n  seco nds )

2 TM v o l t a g e  d a t a — l i n k  # 2 , suhcarrier # 12

S ‘ I  11

4 12

5 11

12

11

8 12

9 5 ?  11

10 ,, 12

11 11

12 “ 12

13 11
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Tripe 1C5047

R,-\ DI )MI H RS 5 15 110 I SMII ’I L RN ( V I l I l S I F l C5 19 . 0 7 — 1  13)

PR I MARY I)AF A R,\Sii

1Wfl r9 , JGRI’ 77

The first quantities are :

Data (1 ,3) = Time after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive east of
True North (in degrees)

4 Elevation of the los of the probe measured up with respect
to the horizontal plane of the launcher (in degrees)

5 Supplement of the angle of attack between the los of the
probe and the Earth ’s Magnetic field vector (in degrees)

The remaining quantities, repeated for each channel as noted below ,

are as follows :

Data (6,J) = TM voltage data corrected for in-flight calibrations

7 Brightness (in units of rayleighs, kilorayleighs or megarale ighs)

fl-Ic channels a re orde red , as fo l io s ’s :

I Link #2 , suhcrarrier #12

2 11

I
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(‘ ra is e 1C61)01

R - t I S  ) ) M I l l : R S  [ PIIOTOMIITIiRS (VE1I11CI. I1  I \o30 . 1 2 — 1  GRO U P 1)

R-\ W DATA F I L E  ( I ’ A C K I - D)

1 (01)- 21 , ,JGRP< 48

DAT A ( 1 , .J)  = Time ( i n  seconds)

2 TM data ( i n  c o u n t s ) - l i n k  # 2 , s u h e a r r i e r  # 13

3 3 8

4 2 4

5 2 6

6 2 8

7 2 13

8 3 S

9 2 4

10 2

i i  2 S

12 2 13

13 3 8

14 2 -1

15 - 2 (~

16 2 8
— 5 ----

17 2 13

18 3 S

19 2 1

20 2

21 2 8
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Ta pe 1C6002

R AD IV-i1  t u R N  F, P HOTOME TE RS (VEH I CLE EX 63 0 .42 - 1 GROUP 1)

P R I M A RY DATA BASE

I WD=1 7 , j GR P < 48

The f i r s t  q u a n t i t i e s  are :

DATA ( 1 , J) = Time after launch (in seconds)

2 A l t i t ude of the v e h i c l e  above sea l evel ( in  kilometers)

3 ,- \ : imuth of the los of the probe measured positive
east of True North  (in degrees)

4 E l e v a t i o n of the los of t he  probe measured up w i t h
res pect to th e ho r i z on t a l  p lane  of the launcher (in
deg ree s )

5 A n g l e  of a t t ack  between the  los of the probe and the
Ea r t h ’ s Magne t i c  f i e l d  vector  ( i n  degrees)

6 Pu l se  cycle number

Data poin t  index

S TM v o l t a g e  d a t a - l i n k  #2 , suhcarr ier  # 13 (swe ep channe l )

9 KV d a t a - 1 i n ~ #2 , suhcarr ier  # 13

The remaining quantities , repeated for each channel , as noted
be low , lu I’n.’ na’ -~ fo l  lon~s:

DAT A (10 , 11 = l ’t  v o l t a g e data (spect ra l  channel)

11 Br ig ht ness ( in  k i l o r a y l e i g h s ) .

The channels are ordered , as f o l l o w s :

1 Lin I ~3, suhcarrier #8

2 2 4

6 2

4 2 8
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Tape 1C6003

RADIOME TE RS F, PHOTOMETE RS (VEHIC LE EX 630 . 42-1  GROUP I I )

- RAW DATA F I L L

IWP = 2 1 , JGRP ’Z48

DATA ( 1 , J) = Tine (in seconds)

2 TM vol tage  d a t a - l i n k  # 2 , suhcarr ier  U 13

3 2 5

4 2 7

5 3 5

6 3 6

7 2 13

8 2 5

9 2 7

10 3 5

11 3 6

12 2 13

13 2 5

14 2 7

15 3 5

16 3 6

17 2 13

18 2 5 
*

19 2 7

20 3 5

21 3 6
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Tape 1C6004

RA D IOMET E RS F, PHOTOMETERS (VII IIICL E [X(’S() . 4 2 - I  GROUP I I )

PR I MA RY I )A T ,\ BA NE

I W D = l 7 , J G R P < 4 8

The first quantities rare :

DATA ( 1 , .1) = T i m e  a f t e r  l aunch  ( i n  seconds)

2 ,-\ltitude of the vehicle above sea level (in kilometers)

3 Azimuth of the los of the probe measured positive
east of True Nor th  ( in  degrees)

4 Elevation of the los of the probe measured up with
respect to the horizontal plane of the launcher
( i n degrees)

5 An~,’1e of attack between the los of the probe and the
Earth’ s Magnetic field vector (in degrees)

6 Pulse cycle number

7 Data poin t  index

8 TM vol tage  da t a - l i nk  #2 , subcarr ier  # 13 (sweep channel)

9 KV d a t a - l i n k  #2 , subcarr ier  # 13

The r ema in ing  quant i t i es , repeated for each channel , as noted
bel ow , are as fo l lows :

DATA (10 , J) = TM vol tage  data (spectral  channe l )

11 Brightness (in kilorayleighs) .

The cha nne ls are order ed , as follows :

1 Link #2 , subcarrier U 5

2 2 7

j  
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- 
‘[ape 1C6005

RADIOM E TERS F, PHOTOMETERS (VE H ICLE I , X ( 30 .4 2 - 1  GROU P I l l )

RAW DATA FILE (PACKld ~)

IWI)= 25, JGRP<40

DATA ( 1 , J )  = Time ( i n  seconds)

2 TM data  ( i n  c o u n t s ) - l i n k  U 2 , suh c ar r i e r  # 13

3 3 7

4 3 9

5 2 9

6 2 13

7 3 -

8 3 9

9 2

10 2 16

11 3

12 3 9

13 2 9

14 2 13

15 3 7

3 9

17 2 p

18 2 13

— -5—. 19 3

2 0 3 9

21 2

2 2 2 13

23 3 -

:
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[ape I I  ‘ ( a  ( u (

RAI ) IOMI ’I’I RS 5 Pt I OT OM E1Ir R S ( V I I I  I CIS E I \53O . 1 2 —  1 GRO~ IP II I )

I’RIMARY PA’I’-\ RANI -

I l0I)= 15 , ~lGR1’ - JI)

The first (tuaflti tie-~ are:

DATA (1 ,J) = Time after l aunch (in seconds)

2 Altitude of the vehicle above sen l ev e l  ( i n  kilometers )

3 Az i muth of the los of the  pr obe measu r ed pos i t i v e  ea st
of True No r th  ( i n  degrees)

4 Elevation of the los of the probe measured U~~ w i t h
respect to the horizontal plane of the l auncher (in
deg rees)

5 Ang le of attack between the los of the probe and the
Earth ’s Magnetic field vector (in degrees)

6 Pu lse cycle num ber

7 Data po i nt  inde x

8 TM v o l t a g e  d a t a - l i n k  #2 , su h c a r r i e r  # 13 ( -~ ceep c h a n n e l )

9 KV d a t a - l i nk # 2 , s u h c n a r r i er  ~l3

The r e m a i n i n g  qua n t i t i e s , r ep ea ted  fo r  each cha nne l , as noted
be low , arc nis f o l l o w s :

DATA ( l 0 , J) = TM voltage data (spectral ch an n e l )

11 B r ig ht ness ( i n  k i l o r a y l e i g h s ) .

The channels are ordered , as follows:

1 L ink  #3 , subcarrier  #7

2 3 9

3 2 9
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‘t ape IC(007

RADIOMETERS ~ PIIO1’OMETERS ( V i II I CLL EX63 () . 4 2 -  1 GROUP IV)

RAW DATA F I L E

HcI)=2] , .JG RP ~ 4S

fl U’\ ( 1 , , I )  = T i m e  ( i n  seconds)

2 ‘I’ M v o l t a g e  d a t a - l i n k  # 2 , s u h c a r r i e r  # 13

6 1 5

4 1 6

5 1

6 1 5

7 2 13

8 1 5

9 1

10 1 7

11 1 8

12 2 13

13 1 5

14 1 6

15 1 7

16 1 8

17 2 33

18 1 5

- 19 1 6

20 1 7

‘I
’ 

2 1 1 8
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Tape 1C6008

• 
RADIOMETERS F, Ph OTOM E TERS (VE Il I C1.E L X630 .4 2 -  1 GRO U P I V )

PR IMARY DATA BASE

IW [)=17 , JGRP <48

The first quantities are :

‘\ I - \  ( 1 , 1) = Time a f t e r  launch ( in  seconds)

2 Altitude of the vehicle above sea level (in kilometers)

6 Azimuth of the los of the probe measured positive
east of True Nor th  ( i n  degrees)

4 E l e vat i on o f t h e  l os of t h e pr obe measu r ed up w i t h
resp ect to t h e h or i z on t a l  plane of the l a u n c h e r
( i n deg rees)

5 Ang le o f a t t ack  b etwecn the los of the probe and
the Earth’ s Magnetic field vector (in degrees)

6 Pulse  cycle  number

7 Data  poi n t inde x

8 TM vo l t age  d a t a - l i n k  #2 , suhca r r i e r  # 13 (sweep channel )

9 KV da t a - l i nk #2 , suh car r i e r  # 13

the remaining quantities , repeated for each channel , as noted
bvl ow , are as follows:

l) , A I , -\ ( 10 , J) = TM vo l t a g e  da ta  (s pect ral ch a n n e l )

11 B r i g h tness  ( i n  k i l o r a yl e i ghs) .

The channe l s  are ordered , as fo l lows :

Link #1 , subcarrier #5

2 1 6

‘ 3 1 7

4 1 8
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Tape 1C6009

RADIOMETERS F, Pt OTOMInTERS ( V E H I C L E  E X 6 3 0 . 4 2 - 1)  GROUP ‘~~

RAW DATA F I L E  (PACKED)

I W D = 2 5 , . IGRP < 4 ( )

DATA ( 1 , J) = Ti m e ( i n  secon ds)

2 I ’M data (in counts)-link U 2 , suhcarri er #13

3 1 9

4 1 10

5 2 13

1 9

7 1 10

8 2 13

9 1 9

10 1 10

11 2 13

12 1 9

13 1 10

14 2 13

15 1 9

16 1 10

17 2 13

I S  1 9

19 1 1’)

20 2 13

2 1 1 9

22 1 10

23 2 13

24 1 4~)

2S 1 10
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l ape  I ( 6() 1 )

p -\[ IOMI . ’ I i , R S  F, PHOTOM E TERS (V E I l  I CLI - X(’3( I . 1 2 —  1 GRO U P V)

PRIMARY DA tA BASE

IW D = 13 , J GRN 4 ( )

I h e  f i r st  q u a n t i t i e s  ar e:

D A I A  ( 1 , .1 ) = Time a f t e r  launch ( i n  s e c u i i d s )

2 Altitude of the vehicle ralso ~~ ~~~- ; a  I s ’ v e l  ( i n  k i l o m c t e r s )

3 A :imuth of the los of the pr obe measured positive ora st
of True N o r t h  ( i n  de g r e e s )

4 Elevation of t h e  los of the prob e m yr a ‘ured r i p  w i t :
respect to the horizontal plane of the launcher (in
degrees)

S .-\ngle of attack between the los of t h e  p robe  and
t I e  E a r t h ’ s Mag n e t i c  f i e l d  vector  ( i n  degrees)

P u l s e  cycle  num be r

7 Data p o i n t  index

8 TM voltage data -link #2 , suhcarrier #13 (~~s~~~i cLann 1)

I Ky data— I ink #2 , su h c ar r i  er  #13

‘( h e  r e m a i n i n g  q u a n t i t i e s  
* 

rep eated f o r  each ch ta j i e l  , as noted
;ar~ as f o l l o w s :

l(A I ~ ( 10 , .1 )  = ‘
~~ ‘~ voltage data (spectra l channel)

11 B r i g h t n e s s  (in ki li’ravle ighs).

T h e  channels ar t - (1-dered , as fnllows:

Link  ~I , s u b c a rr a e i  U

2 1 10

l4 ~)
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I : a ~’ ICf C 1 I

~ \ l a l t ) \ j I ! E ’ ~ ~ I I I ( ~ I O ~ I l I I -~b ( \ ‘ i l ! I C I . l  I - \ , 3 0 . 1 2 — I  i ;poi:i \ I )

R,\l\ PA’t’A 1 :1 ,1 . ( P,-\(’KID)

IWD= lt  , ,1GkP~~63

a HAI ’\ ( 1 , - J )  = Tin e  ( i n  seconds)

2 TM data  ( i n c o u n t s ) — l i n k  ~ 2 , s i a hc : a r r i e r  Ii 13

3 3 19

4 2 17

5 2 11

6 2 15

2 13

8 3 19

0 2 17

10 2 11

11 2 15

12 2 13

13 3 19

14 2 17

15 2 11

16 2 15

—- 5 —’
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t a p e  1 r6 0 l2

‘4
R,-\IIIOMI ‘l I PS F, P (R )’ l ’O\ I! ’I ’I .RS ( V H I I ( ’ I , I. E X ~~~o . - 1 2 —  I CR0 111’ \ “ I )

P R I M A R Y  PA ‘A R A N !

I l c I r 1 7 , - J G R P ~~~~~ 3

the first quantities are:

I)ATA ( 1 , 1) = T i m e  a f t e r  l aunch  (in seconds)

2 ,- \l t jt ude of t h e  v e h i c l e  d ove s, ’:a l e v e l  ( i n  kilometers)

3 •\: imuth of the los of the probe mea sured posit ive east
of ‘I’ rue North ( i n  degrees)

4 I Ii ’vrat ion of the los of the  probe measured up w i th
respect to the horizontal p lane of the launcher (in
deg rees)

5 An g l e  of a t t a c k be twee n t h e los of t h e probe and the
E a r t h ’ s Mag n e t i c  f i e l d  vector  ( i n  degrees)

6 P u l s e  ced e number

7 Data  p o in t inde x

8 TM v o l t a g e  d a t a - l i n k  ‘2 , subcar r i e r  # 13 (sweep channel)

9 KV data-link #2 , suh car r i e r  # 13

The remaining quantities , repeated for  each c h a n n e l , n c  n o ted
be lo w , ar e as f o l l o w s :

DATA ( 10 , .1) = ‘FM v o l t a g e  data ( spec t r n a l channe l )

11 Bri ghtness (in kilorayleighs)

The channels are ordered , as follows:

1 Link #3 , suhcarr ier #19

2 2 17

3 2 11

4 2 15
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‘t ape ICoO13

R,-\I)I (NI TERS F, PHOTOMETERS (VEIII CLI FX630 . 4 2 — I  GROUP ~ E I

R-Th I)ATA FT I , !  (PACKED)

IWD= 16 , ~JGRP<63

(),VI’,-\ ( 1 , 3) = Time (in seconds)

2 ‘FM d a t a  (in counts) -link # 2 , subcarrier U 13

3 2 18

4 2 12

5 3 16

6 3 F

2 13

8 2 18

9 2 12

10 3 16

11 3

12 2 13

13 2 18

14 2 12

iS 3 16

16 3 17
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TaIte ICoOl ’l

R ,\I1I )M1 1’) R’-~ 1, PhlO I’OMI ’I ’I ,RS (\5I- , I!lCLI~ I\~ %fl. 42 — i GROUP \‘I 1)

I ’ R I M A R Y  D A t A  R AS I ,

l#d = l 7 , JGRPq,3

I h e f i i s t  qu an t  i t  i es are :

I ) ,-\ T \ ( I , , J )  = ‘f i ne a f t e r  launch ( i n  seconds)

2 -\ltitude of the vehicle above sea level (in kilometers)

3 ,-\:imuth of the los of the probe measured pos i t i ve east
of rrue North (in degrees)

-1 Elevation of the los of the probe measured up with
respect to the horizontal plane of the launcher (in
degrees)

5 Angle  of a t tack  between the los of the probe and the
Ea r th ’ s Magnet ic  f i e l d  vector ( in  degrees)

6 Pulse  cycle number

7 Data point  index

8 TM vo l tage  d a t a - l i n k  #2 , subcarr ier  #13 (sweep channe l )

9 KV d a t a - l i n k  #2 , suhcarr ier  #13

The r e m a i n i n g  q u a n t i t i e s , repeated for each channel , as no ted be low ,
are as follows:

DA’I’A (10 , J) = TM vo l tage  data (spectra l  channe l )

I I  Br ig h tness  ( in  k i l o r a y l e i g h s ) .

‘I’he channels are ordered , as follows:

Link  #2 , subcarrier #18

2 2 12
- -

3 3 16

4 3 17
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Ta pe l C 6 O l S

RADIOMETERS F, PII0’I’OMETERS ( V E H I C L E  E X o 3O.  4 2 - 1  GROU I > V I I I )

RAW DATA F1I. E (PACKED)

I WD = 17 , J GRP < 59

DATA ( 1, J) = Time ( in  seconds)

2 TM da ta  ( in  c o u n t s ) - l i n k  #2 , suhcarrier #13

3 3 18

4 2 10

5 2 16

6 2 13

7 3 18

8 2 10

9 2 16

10 2 13

11 3 18

12 2 10

13 2 16

14 2 13

15 3 18

16 2 10

17 2 16
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i’ape IC60l6

R-\l)IOM1 ’FI RS F, PI IO ’I ’OME TE R S (VEI l I CLE E X ( 30 . - 12  -- I GRO II P V I I I )

P R I M A R Y  DATA BASE

I W D = I S , .JGRP~ 59

The f i r s t  q u a n t i t i e s  are :

DATA ( 1 , J) = Time after launch (in seconds)

2 ,- \ l t i t ude of the  v e h i c l e  above sea l eve l  ( i n  k i l o m e t e r s )

3 A z i m u t h  of the los of the  probe measured p o s i t i v e  east
of True North ( in  degrees)

4 E l eva t i on  of the los of the  probe measured up w i t h
respect to the h o r i z o n t a l  p l ane  of the launcher  ( in
deg r ees)

S Ang le  of a t tack  between the los of the  probe and the
Ear th ’ s Magnet ic  f i e l d  vector (in degrees)

6 Pulse  cycle number

7 Data point  index

8 TM vol tage  d a t a - l i n k  #2 , subcarr ier  # 13 (sweep channel)

9 KV d a t a - l i n k  #2 , suhcarr ier  #13

The remain ing  q u a n t i t i e s , repeated for each channel , as n oted
be l ow , are as follows :

DATA ( 10, J) = TM vol tage data (spec t ral cha nn e l )

11 Brightness (in kilorayleighs) .

The channels are ordered , as fo l l ows :

1 Link #3 , subcarrier #18

2 2 10

3 2 16

1 
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I n a p e  1 ( ‘ ( ( 1 1

RAP I ()MI’ F! RN i~ P I I O T O M I — T E R S  ( ‘ ‘E U  I C L E  E X~~ 3 ( 1  - 4 2 —  1 GROUP I X)

PAIr I)ATA En I LE (PACKED )

Itc D = T b , .J CRl ~~~ 3

t) ,-\ ’F\ ( 1 ,  1) = ‘F ime ( i n seconds)

2 I ’M da ta  ( i n c o u n t s ) — l i n k  (12 , su hc a r r ie r  # ) 3

3 1 13

4 1 I S

5 1 11

6 1 12

7 2 13

8 1 13
4

9 1 15

10 1 11

11 1 12

12 2 13

13 1 13

14 1 15

15 1 11

16 1 12

j  
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I r a p e  1C6018

P,,\IIi)\ II I’ !- R~ F, EII° I’fl’l! ‘ II PS I \‘!HIrLI; E\6%0. ‘ 12 1 ( UU ) I IP  I X )

P R I “ l - \ R’ PATA P

I (cl - - 1 , .1 ( ‘R I ’  63

‘the fi ect  I u a n t  i t  es a r e :

\ I ’ -\ ( 1 , .1) = ‘F ime  r a f t e r  l a u n c h  ( i n  s econds )

2 \l tit u de of t h e  v e h i c l e  above sea leve l ( i n  k i  l o rn et e r s )

5 -\:imuth of the los of the nrohe measured posit iv y
ea s t  of True N o r t h  ( i n  d e g r e e s )

1 F I e v n a t  ion  of t h e  los  of t h e  Probe  measu red  up w i t h
resp ec t to  t h e  l i o r  i zon tal  p l a n e  of t h e  l a u n c h e r  ( i n
degrees)

5 -\ ai- ~l~- of a t t a c k  be tween the  los of the probe and the
E a r t h ’ s M a g n e t i c  f i e l d  v ector  ( i n  deg r ees)

6 Pulse ced e number

!) ; a t ;a  P o i n t  i n d e x

S I ’M vo l  t ; age  da t ;  — l i n k  2 , suhcna rn er ~ 13 ( s w e e p  c h a n n e l )

9 KV d a t a - l i n k  t~2 , s u h c n t r r i y r  13

1 r -  r’em;a i n  i ng quant i t i ec , i’ ene : a t ed  for each  ch n i n n e  I , a :‘ no ted
below , are  as fo l  l ows

1(A ) A ( I , ,J) = ‘ I ’M vo l  t r a c e  da t  r a ( sp e c t r a l  c h a n ne l )

11 Br i g h t n e s s  ( i n  k i l o r a y l e i gh s ) .

The ch rannels  are orde r ed , as f o l l o w s :

1 L i n k  ~1 , s ub c a r r i e r  # 1 3

2 1 15

3 1 11

-1 1 12
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‘I nape I C60 19

!‘~A ! l I I ) ’ ! )  !‘I R~ F, I~IU (I H’-I 1 ‘ II PS (~ ‘ l ; I I I ( I , i :  F X Ô 3 O . 1 2 — I  GROI1 P X)

IP \ (\ ’ P\’l’-\ I~I IL ( r -\(:KEI))

I WI ) = lb  , .JGRP<6 3

!‘\ I A  ( I , ‘ I )  = T i m e  ( i n  seconds)

2 ‘I ’M data ( i n  c o u n t s ) — l i n k  # 2 , su h c a r r i e r  # 1 3

3 1 16

1 1 17

5 2 13

6 1 16

7 1 17

8 2 13

9 1 l (

10 1 17

11 2 13

12 1 16

13 1 17

1-1 2 13

1 5 1 lb

16 1 17

-#

I
I



‘Fa pe 1C6020

R,-\P1 OM [’I ’I RS F, PI IO ’I ’OME ’FERS ( V E I l  I L L I ;  I;x63o. 12 -1 CR0111’ 5)

PRIMARY DATA RAN !,

1(r ) = 13 . .JGRP<63

ftc f i  r~ cp a an t  i t  i es arc :

(A ‘ -5 ( 1 , 3) = ‘Fin e a f t c r  l a u n c h  ( i n  seconds)

2 - \ l t i t u d e  of the  v e h i c l e  above sea lev ~~l ( i n  k i l o m e t e r s )

3 A , : imu t h of the  los of t he  Probe measured p o sitive
east of Frue N o r t h  ( in  degrees)

1 1.1  evni t ion of t he  los of t he  probe measured up w i t h
I ’e sJ c ct  to  the ho r i z on t a l  p la ne of the l a u n c h e r  ( i n
d egrees )

S \ n p l e  of a t t a c k  b e t w e e n  the  los of  t he  probe  and the
E a r t h ’ s M a g n e t i c  f i e l d  v e c t o r  (in degrees)

6 P u l s e  cyc le  number

7 Data poin t  index

8 I M  v o l t a g e  d a t a - l i n k  -# 2 ,  ~u h c a r r i e r  ( 113 (sweep c h a n n e l )

P KV d a t a - l i n k  #2 , suhca r r i e r  # 13

‘I ’he r e m a i n i n g  q u a n t i t i e s , r epeated for  ena~T h c h a n n e l , as no ted
he! cc , ;a re n as  fo 11 oacs

PAT ,,\ (10 , .1) = I ’M v o l t a g e  data  ( spec t r a l  c h a n n e l )

11 B r i g h t ness ( i n  k i l o r a y l e i g h s ) .

The ch a nn~ ls are ordered , as f o l l o w s :

a L i n k  ~1, s u h c a r r i e r  # 16

2 1 17
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‘ I ’ . a c t -  I L  t O e

R E T A R D I N G  POTENTIAl. A :S-\LY L L  ( V E H I C L E  Al  8. 2 1 9 — 1 )

RAW I ) \TA 1:1 1E

IWD=1 3, L,JG’ 77

Data (1 ,J) = Ti rn , c ( i n  s e c o n d r ” )

2 TM v o 1t - a ,~e da~ o , s n r b ~ ;t r r i er  # 19 ( s p e c t r a l  da ta  c h a n n e l )

3 6 (RPA mode m on i to r )

4 5 (RPA sw~-L ’p c h a n n e l )

5 19

6 6

7 5

8 19

9 6

10 5

11 19

12 6

13 5

I 6(1

a
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I C  102

R E TAR l ) 1r~(; POTENTIAL ANALYZ E R ( V E H I C L E  A 18 . 2 l 9 — l )

PR 1W~RY DATA BASE

IWD= 5 , JGRP < 125

Data (1 ,3 )  = Tine a f t er  launch (in seconds)
2 ion current (in amperes)

3 electron c u r r e n t  (in amperes)
4 RPA mode monito r  ( in  v o l t s )

5 RPA sweep channel  ( in  vo l t s )

161
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‘ r a p e  1( ~ M 4 M

*

SO !’! II , ) “I PO\ ’ 5 ) )  ‘ HP ) MI I’I,R )VI -,IIICI ,[ 1 (311 21 5)

-~ -5 I ’ ,\ F I EL

- 13 , J GIf l ’ - 7 ~

11 - 5 ) 5 ( I , 1) = -r sc ( i n  seconds  I

2 I ’M v o l t a g e  d a t a , suhc ~a r r i e r  # 1 1  ( s p e c t r a l  l i t  a )

3 7 ( sw ~-~-p  c lanan ne 1)

11

5 7

6 I l

-7

8 11

* 
9 7

10 11

11 7

12 I l

13 7

.4- ‘ -
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- —

Tape 1 of 2 1C 5049
‘l’ ape 2 of 2 IC SO SO

soi~’ i I ’ I , ! I C i ’ P O N  SI’I (:’I’ROMI ’I ’IR ~V I H I C l ~F ICSI 1 .21 —I A )

P R I  M A RY DA FA BASE

I h I ) — S , IGRP = Number of P o i n t s  in I r i ch  Scan

The f i r ’s t  q u a n t i t ’~’ i s :

DATA ( 1 , 3) = Scan number

The r e m a i n i n g  !WS q u a n t i t i e s , repea ted  .JGRP tim e s , are :

ARRAY (1 , 1) = T i m e  a f te r lau n ch ( i n  secon ds)

2 A l t i t u d e  of the v e h i c l e  above sea lev e l ( i n  k i l o mete r s)

3 I) i f f e r en t i a l  f l u x  ( i n  (cm 2 _ s e c_ s r _ e vy l )

4 E l e c t r o n ener gy (i n cv )

5 Counts/ second

6 Supplement  of the  ang le  of a t t a c k  between t h e  los of
the SIi S and the E a r t h ’ s Mag ne t i c  f i e l d  vector ( i n
deg rees)

7 A z i mu th  o f the  los o f t h e  SES measured  p o s i t i v e  east
of True No r th ( i n deg rees)

8 E l e v a t i o n  of the los of the  SES measured p o s i t i v e  w i t h
respect to the  hon z o n t a l  p l a n e  of t h e  l a u n c h e r  ( i n
degrees)

-.

I
• 

I
-
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I ape 1 3021

SWIR CVF SPECTROMETER (VEHICLE A 10.205-2)

RAW DATA PILE

IWD= 13 , JGRP = 77

Data (1 ,J) = Time (in seconds)
2 TM vol tage data , subcarrier #12 (high gai n channel)
3 11 (low gain cha nnel)

4 10 (posit ion reference)

5 12

6 11

7 10

8 12

9 11

10

ii 12

12 11

13 10

I

164

£ _a,s_’-..__t__ -5a~L,~ * ‘ t ”  ~~~.‘



t a p e  I of 4 IC3 022
Tape 2 of 4 1C3023
‘rape 3 of 4 1C3024
In a ~w 4 of 4 1C3025

Sls’ I R ( ‘\ ‘F SP EC ’! ROME ’l ’ I ;R (\‘LI!E (21k A 1 0 ~ 2 0 5 — 2 )

PRIMARY DATA BASE
a 

- IWD = lO , JGRP=NUMBE R OF PO I NTS IN EACh SCAN

The f i r s t  quan t i t y  is:

Data (1 , J) = Scan number .

The remaining IWD quantities , repeated JGRP times , are :

Array ( 1 ,J) = Time after l aunch (in seconds )

2 Al t i tude  of the vehicle above sea level ( i n  kilometers)

3 Elevat ion of the  los of the  spectrometer  measured  p o s i t i v e
wi th  respect to the  hor izon ta l  p lane of the  l auncher ( in
degrees)

4 Azimuth of the los of the spectrometer measured posi t ive
east of True North cm degrees)

5 Supplement of the angle of a t tack  between the los of the
spectrometer and the earth ’s magnetic field vector (in degr ees~

6 Wavelength ( in microns)  - X

7 Spect ral TM volts-IRIG channel #13 ( 1-l i-gain)

8 Spectral bri ghtness for IRIG channel #13 (in megaraylci ges/am)

9 Sweep TM volts-IRIG channel #16 (Lo- .gain)

10 Spectral brightness for IRIG channel #16 ( in  megara yl ei ghs/pm)

-*---—
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r ape 1C302 6

‘—IrIR I ’VE SI’l- ,(fl’RHMI j R  (VI 1 1 1 ( 1 , 1  515 . 2 0 5 — 1 )

RAW DATA F I L L

IWD= 13 , J GR P z 7 7

Dat a ( 1 ,3) = Time ( i n  se c o n d s )

2 TM v o l t a g e  da t a , s u h c a r r i e r  # 1 6  ( l o w  g a i n  c h a n n e l )

3 13 (hi gh ga in  c h a n n e l )

4 16

5 13

6 16

7 13

8 16

9 13

10 16

11 13

12 16

13 13
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t a pe I of S 115027
I pc 2 of 113 028
I ap e  3 of 5 11:3029
I ’ ; a p v ’  I o F  S 1C3030

‘I’ a j e ’  :‘; of  5 113031
I j~ CVI ;  S P1:11 EOMI ’, ’ l ’ I’  R I V 1 d I I C L I :  A l  8. 205 — 1 )

PR I ~l’~ ‘~\ , \‘I’~\ P.-\ ~) I

1 ’,:~~IO , Pl: ’ :~L: : Es 0!- PO INtS TN FACE! NC2e~

The f i r s t  ~~~ :,~~ 1 L \  i s :

Data (1 , J) = Scrs o r i o : ’~’e r .

The i-c :~~ng I F h  1’~r ’ 1 : r t  i ti c s  , repeated JCRP times , a r e:

Array  ( 1 ~~ = T~~~;e a f t e r  1-ae n c l a  ( in  seconds)

2 A l t i t u de  of t h e  v e h i c l e  above sea l e v e l  ( i n  k i l o m e t e r s )

3 E l ev at  j~~n u f  t h e  los of the  sp e c t r o m e t e r  measured  p o s i t i v e
w i t h  r e s p e c t  to the h o r i z o n t a l  p lane  of the l aunche r  ( in
degrees)

4 A : i r e a t h  of t he  los of the  spectrometer  me asured  p o s i t i v e
east  of True .\‘o r th  cia de grees )

5 Sup~ 1emen t of  t he  an~, le  of attack between the los of the
spect ro ;’,et ca’ and t ic: e a r t h ’  s magnetic f i e l d  ve c to r  ( i n  degrc es~

6 I’,’avelen~ th (in ,aicro;is) — A

7 Spectra l  TN volts- ( r I G  channel #13 ( l l i - g r i i n )

8 S p e c t r r a l  b r i gN:ne s s  for  I R I G  channel 13 ( in  : ;r e g r l r ay l e i ghs /D m)

9 Sweep TM v o l t s -  T R I G  c h a n n e l  ~l6 ( L o — g a i n )

10 Sp e c t r a l  b r i  t n c s s  for I R I G  channel  16 (in negrii’a ylei ghs/gm)
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Tape 1C4028

S W I R  CVF SPIi 7I ’ROMIi ’I ’I ;R ( V E H I C L E  A l 8 .  2 1 9 - I )

RAW DATA F I L L

I W D = l 3 , JGRP ~ 77

Dat a (1 ,J) = ‘UI ( in  aecoa !s)

2 TM voltage data , subcarr~er i~16 (low gain eh ic r iel)

3 13 (hi gh ga in  ch.a r,nc-l )

4 16

5 13

6 16

7 13

8 16

9 13

10 16

11 13

12 16

13 13
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l o p e  I of 4 JC4 0 2 9
‘t ape 2 of 4 1C 4 030
‘I’ ape 3 Of -1 1C403 1
Tape 4 of 4 1C4032

SW 1 R cvi~ SPIiC’I’ROMI ‘l’FR (5111 1 CLIi A 18. 219— 1)

PR I ~-L•\RY I )  VIA ~i~; I:

IWD= 10 , P1: > - N’~ C-E-~I;P OF vor N I’ S 1,5 l~ACh I sc, \:;

The f i r s t  ~tr ;ara tit y i s :

Data (1 ,J) = Scan nu mb er .

The r e m a i n i n g  fI’aT~ quan t  i t  ies , r ( ’p c l t e d  JCR !~ t i m e s , a r e :

Array (l ,J) = Tine a f t e r  launch (in ser onds)

2 A l t i t u d e  of the vehLcle above sea level (in kiloc .et :rs)

3 E leva t  ion of t i c  los  o f ’ the spectrometer measured i : t l v e
with  respec t  to t h e  l i o n  ::ontal p l a n e  of t h e  I a u r a c i r e r  ( in
dcgr e  -s)

4 A z i m u t h  of t i c ’  los of the s p e c t r o m e t e r  m e a su r e d  pos it  iVe
east of True N orth (in dL - ’ rL ’eS)

5 Supplement  of t h e  an g l e  of a t t a c k  between the los of the
sp ectromet  ci’ ~cd t h e  e a r t h’ s : i i g r l ’ :t ic  f i e l d  v e c t o r  ( i i i  d eg r e es )

6 Pavelcn:~th (an ~- a ’wrs~ —

7 Spec t r r a l  ‘I N v i t s — I R I G  channel # 1 3  (h i _ g a i n )

8 Spectral  bri ghtn ’ss For I R I G  ch a r n e l  13 ( i n  :~ ar ay 1e i g i is/ i ini)

9 Sweep TN v o l t s —  I R I G  ch ad # 16 (Lo—gnain)

10 Spectr al  bri ghtne ss t a r  I R I G  c h a n n e l  # In  (in mc: ~r , ; : l e i C h s / , , :n )
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l ape !C4033

p.
SW I R IVE SPE CTROM E TER ( 5 - 1:111 cii : N I  4 — I

RAW DATA F I l l

I W I ) = l 3 , J GR P =7 7

Data  ( 1 , - I )  = Tim e  ( i n  seconds)

2 TM vo l t age  dat a . suh c a r r i er  # 14 ( l o w  gain  channe l )

3 16 (h i gh gai n chan n e l )

4 14

5 16

6 14

7 16

8 14

9 16

10 14

11 16

12 14

13 16
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Tape I of 4 1C4034
• Tape 2 of 4 1C4035

Tape 3 of 4 1C4036
Tape 4 of 4 1C4037

SWIR CVF SPEC T RO MET E R ( VEHICLE N J 7 4 - l )

PRIM A RY I)AT \ I3ASE

• ‘nc D = l O , J C R N N U t I E E R  OF POINTS IN EACh SCAN

The f i r s t  q u a n t i t y  i s :

Data (1 ,J) = Scan number .

The reca in in g  IND qtn ~ ;n t i t ies , repeated JGRP t i m e s , are:

Array (1 ,J~ = Time after laaach (in seconds)

2 A l t i t u d e  of t u e  vehicl e above sea level  ( in  k i lomete r s )

3 E leva t ion  of the  los of t he  spec t rometer  me a sured  p o s i t i v e
w i th  respe ct  to the  h o r i z o n t a l  p l ane  of the l aunche r  ( in
degrees)

4 A z i m u t h  of the  los of the  spect rometer  measured p o s i t i v e
eas t of True North cm degrees)

H 5 Supplement of  the ang le of attack between the los of the
spectro zreter r n d  the earth’s magnetic field vector (in degrees)

6 lcave1en~ th (in microns) - X

7 Spectral TM volts-IRIG channel #13 (hi-gain)

8 Spectral bri ghtness for I R I G  channel ~l3 ( in  megaraylei ghs/gm)

9 Sweep TM volt s-IRIG channel ~(l6 (Lo-.gain)

10 Spectral bri ghtness for IRIG channel #16 ( i l l  negaraylei ghs/ia cr)
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Tape 1C 5051

4 SW I R CVF SPECTRO METER (VEHICLE I C5l9 . 07- l B)

RAW DATA F I L E

IWD= l3 , JGRP=77

Data (1 ,J) Time ( in  sccon2s )

2 TM voltage data , subcarrier #16 (low gain channel)

3 13 (hi gh gain channel )

4 16

13

6 16

7 13

8 16

9 13

10 16

11 13

12 16

13 13

~-~ -
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Tape 1 of 5 1C5052
Tape 2 of 5 1C5053
Tape 3 of 5 1C5054
Tape 4 of 5 1C5055
Tape 5 of 5 1C5056

SWIR CVF SPECTROMETER (VEHICLE 1C519 .07-1B)

PRIMARY DATA BASE

I WD= 12 , JGR P=NIJMBE R OF POIN TS IN EACH SCAN

The f i rst  quanti ty is:

Data (1,J) = Scan number .

The remaining IWD quant i t ies , repeated JGRP t imes , are :

Array (1,J) = Time a f ter  launch (in seconds)

2 Alti tude of the vehicle above sea level (in ki lometers)

3 Elevation of the los of the spectrometer measured posi t ive
with respect to the horizontal plane of the launcher (in
degrees)

4 Azimuth of the los of the spectrometer measured posi t ive
east of True North (in degrees)

5 Supplement of the ang le of attack between the los of the
spectrometer and the ear th’ s magnetic  f ie ld  vector (in degrees)

6 Wavelength (in microns) - X
7 Spectral TM volts-IRIG channel # 13 (Hi_ gain)

8 Spectral brightness for IRIG channel #13 (in rnegarayleighs/jim)

9 Sweep TM v o l t s - I R I G  channel # 16 (Lo-gain)

10 Spectral bri ghtness for IR I G channel  # 16 (in megaraylei ghs/ l lm)

11 Array (8) x - ‘

12 Arra > (10) x AX

\ .R. Refer to list of constants for computation of AX .
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Tape 1 of 2 1C3032
LW IR CVF SPECTROMETER (VEHICLE A1 8.O06—~~) 

Tape 2 of 2 1C3033

RAW DATA FILE (PACKED)

IWD =25 , JGRP =40

Data (l,J) = Time (in seconds)

~1’M data (in count), subcarrier #13 (spectral data)

3 14 (spectral data )
4 15
5 16
6 17 (cal . channel)
7 18 (A reference )

8 13
9 14
10 15

11 16
12 17

13 18
14 13
15 14

16 15
17 16
18 17
19 18

20 13
21 14

22 15
23 16

-
~~~~~ 24 17

25 18
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Tape 1 of 5 1C3034
Tape 2 of S 1C3035

LWIR CVF SPL CTR O~IETE R (VE H ICLE A 18.006-2 ) ~
Ta p e 5 of 5 1C3038

PRIMARY DATA BASE

IicD= 14 , J G RP = N U N B ER OP POINTS IN EACH SCAN

The first quantity is:

Data (l ,J) = Scan number.

The re maining IND quantities , repeated JGRP times, are:

Array (1,J) = Tine after launch (in seconds)

2 Altitude of the vehicle above sea level (in kilometers)

3 Elevat ion  of the  los of the spectrometer measured positive
wi th  respect to the horizontal plane of the launcher (in
degrees)

4 Azimuth of the los of the spectrometer measured positive east
of True North (in degrees)

5 Supplement of the ang le of at tack between the los of the
spectrometer and the earth ’s magnetic field vector (in degrees)

6 Wavelength  ( in microns)

7 Spectral TM vo l t s - I RIG channel # 13

8 Spectral brightness for IRIG channel #13 (in megarayleighs/lina)
9 Spectral TM v o lt s - I R I G  channel # 14

10 Spec tral brightness for IRIG channel # 14 (in megaraylei ghs/grn )

11 Spectral TM v o l t s - I R I G  channel # 15

12 Spectral bri ghtness for IR I G channel #15 ( in  megaraylei ghs/j ~m)

13 Spectral TM volts- IR IG channel #16

14 Spec tral brightness for IRIG channel # 16 (in megaraylei ghs/ pm)
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Tape 1 of 2 1C4038
Ta p e 2 of 2 1C4 039

LWIR CVF SPECTROMETER (VEHICLE Al8 .006-4)

RAW DATA FILE (PACKED)

IWD~ 25 , JGRP =40

Data (l ,J) = Time (in seconds)

2 N data (in count) , subcarrier # 13 (spectral data)

3 14 (spectra l data)

4 15

5 16

6 17 (cal .  channel)

7 18 (A reference)

8 13

9 14

10 15

11 16

12 17

13 18

14 13

15 14

16 15

l7 16

18 17

19 18

20 13

21 14

22 15

23 16

24 17

25 18

“ I

17ô
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Tape 1 of 6 1C4040
Tape 2 of 6 1C404 1

LWIR CVF SI’E CTR OME TER ( V E H I C L E  A18 .OO6- 4 )  Tape 3 of 6 1C4042
Tape 4 of 6 1C4043
Tape S of 6 1C4O44

PRIMARY DATA BASE Tape 6 of 6 IC4045

IWD~.14 , JGRP=NUMBER OP POINTS IN EACH SCAN

The f i rs t  quantity is:

Data (l,J) = Scan number.

The remaining IWD quantities , repeated JGRP times, are:

Array (l ,J) = Time after launch (in seconds)

2 Altitude of the vehicle above sea leve l (in kilometers)

3 Elevation of the los of the spectrometer measured positive
with respect to the hori:ontal plane of the launcher (in
degrees)

4 Azimuth of the los of the spectrometer measured positive east
of True North (in degrees)

5 Supplement of the angle of attack between the los of the
spectrometer and the earth ’s magnetic field vector (in degrees)

6 Wavelength (in microns)

7 Spectral TM volts-IRIG channel #13

8 Spec tral brightness for IRIG channel ~13 (in megar ay 1eighs/ I~m)

9 Spectral TM volts-IRIG channel #14

10 Spectral bri ghtness for IRIG channel ;tl4 (in megarayleighs/~ m)

11 Spectral TM volts-IRIG channel #15

12 Spectral br ightness for IRIG channel #15 (in megarayleighs/pm)

13 Spectral TM volts-IRIG channel #16

14 Spec tral brightness for IRIG channel #16 (in megarayleighs/bln)

177

S
— 4...—_-_ -.-, —- — ‘  _ a .~~. --y~- , ‘r— a. tn—(---? ——- _,,___.T___-. _r-——_ —— — —‘—a - -

~ . — ~~.t- .— — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- s—,~~~~ 

—



Tape 1C5057

Z-ThETA PROBE (VEHICLE 1C503.22-1)

RAW DATA FILE

• IWD=1 1 , JGRP< 91

Data (1,J) = Time (in seconds)
2 0 volt reference (in counts)

3 Zi - impedan ce (in counts)
4 Z1O - impedan ce (in counts
5 0-phase angle (in counts)

6 Mode A (in counts)

7 (Mode B)

8 0 volt reference (in counts)

9 5

10 5

11 5

- i
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Tape 1C5058

Z-T HE TA PROBE (VEHTCLE I C 5 0 3 .2 2 - l )

PRIMARY DATA BASE

I WD = 24 , JGRP = l

DAT A ( i ,J) = Time (in seconds)

2 A l t i t ude o f t h e v e h i c l e  abov e sea l evel (in kilometers)
3 A z i m u t h  of the los of the probe measured positive east of True

No r th  ( in deg rees)
4 Elevation of the los of the pr obc measured tip with respect to the

horizontal p lane of the l auncher (in degrees)

5 Angle of attack between the probe and the velocity vector u n  degrees)

6 Angle of attack between the los of the probe and the Earth’s Magnetic
field vector (in degrees)

7 0 volt reference (in Counts)
8 Zl-impedance (in volts)

9 Z1O-impedance (in volts)

10 c~-phase angle (in volts)

11 Mode A (in counts)

12 Mode B (in counts)

13 0 volt reference (in counts)
14 5

15 5
16 5
1/ Zi-impedance (in ohms)

18 ZlO-impedance (in ohms)

19 ~-phase angle (in degrees)

20 X1-reactanc e (in ohms)
21 XlO-reactance (in ohms)

22 RI-resistance ( i n  ohms)

23 RIO-resistance (in ohms)
24 Ni-density (in cm 3)

N.B. The data base consists of two files , as above , the fi rst of which
contains Mode A data , the second , Mode B data.

I

.. 
~~~ 
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A P P E N D I X  B

CALIBRA T I ON DATA

I N P UT PARA ME TERS

-
p

- 
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ENERGY DEPOSITION SCINTILLATOR (VEHICLE A 18.205-1)

p 1
CALIBRAT I ON DATA

TELEMETRY VOLT AGE ENERGY FLUX
(ergs-cm 2 _ sec~~ -sr ’)

0.15 0. 00 X l0~~

0.17 1.42 X iO~~

0.30 288 X l0~~

0.45 4.3S X io~~

0.58 5.75 X l0~~

0.70 7.22 X ~~~

0.85 8.68 X iO~~

0.97 10.10 X lO~~

1.12 11.70 X ~~~

1.80 1.80 X 10 2

3. 15 11. 50 ~: iO~~

3. 19 1.30 X 1O~~

4.60 11. 50 X 10 ’’

4 .67 1. 35 X 10 0

5.26 5.75 X 10 0

5.~ 7 12 .00 X i~~°
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p

EN ERGY DEP OS ITION SCINTILLATOR (VE h ICLE A 18.219-l)

CALIBRATION DATA

TELEM ETRY VOLTAGE ENER GY FL UX

(ergs-cm 2 -sec~~ -sr 
1)

0.00 8.0 x io~~

1.18 1.9 x iO~~

1.80 3 .0  x i o- l

3.15 1.7

3. 18 1.8

4.56 1.7 x 101

4.70 1 .8  x 10 1

5.30 9 . 5  x 10 1
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ENERGY DEPOSITION SCINTILLATOR (VE H ICL E 1C 51 9 . 0 7—l B)

CALIBRATION DAT A

TE LEMETRY VOLTAGE ~ ENE RGY FLUX

(ergs-cm 2-sec 1 -sr~~)

0. 0

1.71 2S x 10-2

1.80 27 x 10 2

3. 12 16 x 10 _ i

3. 19 17 x 10 -1

4 .6 4 163 x l O ~~

5. 2 3 8 x 10 1

5.30 ~ x

5.31 10 x 10 1

I
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ELECTROSTATIC ANALYZER (VEHICLE A18.205-1)

CALIBRATI ON DATA

CURRENT (I)

TM VOLTS (AMPERES)

.41 2 X 1 0 ’’

.44 5 X

.48 1 X 1O~~°

.88 2 X 10
_ la

1.28 5 X

1.45 1 X 10~~

1.73 2 X lO~~

2.27 5 X 1O~~

2.55 1 X 1O
_ 8

2.71 2 X 1O~~

2.95 5 X 10~~

3.24 1 X 1O~~

3.64 2 X 1O~~

3.93 5 X 10~~

4.12 1 X 1O
_ 6

4.2 5 2 X iO
_ 6

4.36 5 X 1O~~

4.46 l X l O 5

4.55 2 X 10~~

4.64 5 X 1 0 5

4.73 1 X 10 ’
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ELECTROSTATIC ANALYZER (VEHICLE A 18.205—1 )

CALIBRATION DATA

SWEEP TIME (TS) ELECTRON ENERGY (E )

(MSEC) 
— - 

(KEy )

9.99 0.00

10 28.5

20 25.8

30 23.5

40 21.0

50 19 .0

70 1S.S

101 10.0

126 8.0

152 6.0

183 4.0

234 2 .0

277 0.9

N .B. For al l  t imes > 27T ms ec . ,  E = .9.
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ELECTROSTATIC .C.~~~ :ER (VEHICLE A 18.205- 1)

CA L IBI ~\T I ON DATA

ELECTRON ENERGY (E)

(KEV~ -
~~~~~~~~~~ 

S
E

3 .650

4 .6E0

- - S .710

6 .745

7 .770
8 .795
9 .810

10 .820

11 .830

12 .835

13 .840

a 14 .8S0

15 .855

16 .860

17 .860

18 .860

19 .865

20 .870

21 .875

22 .880

23 .880

24 .885

— 
25 .885

26 .890

27 .895

-
‘ 

28 .900

29 .900

30 .905
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ELECTROSTATIC ANALYZER (VEHICLE A18 .2 19-lj

CALIBRATION DATA

CURRENT ( I )
TM VOLTS (AMPERES)

4.88 1 x iO~~

4.87 5 x i0~~

4.84 2 x i0~~

4.82 1 x 10~~

4.68 5 x icr6

4.33 2 x io 6

4.11 1 x io 6

3.92 5 x icr~

3.57 2 x icy 7

3. 19 1 x i0 7

2.82 5 x

2.55 2 x io 8

2.40 1 x io 8

2.19 5 x 10~~

1.65 2 x 1O~~

1.42 1 x 10~~

1.25 5 x 10 10

0.99 2 x 10 10

t . 

0.64 1 x 10~~~
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ELECTROSTATIC ANALYZER (VEHICLE A18.219-1)

CALIBRATION DATA

SWEEP TINE (TS) ELECTRON ENERGY (E)
(MSEC) (JKEV)

10 30.1

15 28.3

25 25 .4

30 24.5

40 22.5

50 20.5

60 18.0

70 16.5

80 14.5

90 13.0

100 11.5

120 9.2

140 7.3

160 5.8

180 4 .6

200 3.6

220 2.7

240 2.0

260 1.5

280 1.0

N.B. For all times > 280, msec ., 1 = 1.
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ELECTROSTATIC ANALYZER (VEHICLE A 18.219-1)

CALIBRATION DATA

ELECTRON ENERGY (E) S’
(KEV) E

3 .65

4 .66

6 .74

8 .79

10 .82

15 .85

20 .87

25 .89

30 .91
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ELECTR OSTATIC AN ALYZ E R (V EH iCLE A l O .  3) 2-
4

CALIBRATI ON DATA

CURRENT ( I )
Th VOLTS (AMPERES)

.17 1 x

.35 2 X 10_ 10

.85 5 X 1O~ ’°
1.19 1 X ~~~~

1.36 2 X 10~~

1.63 5 X 10~~

2.06 1 X 10~~

2 .38 2 X 10~~

2.62 5 X 10~~

2.82 1 X

3.10 2 X

3.53 5 X

3.89 1 X 10 ’

4.22 2 X 10~~

4.50 5 X 10 ’

4 . 67 1 X 10~~

-~~~~~ 4.86 2 X i0~~

5.14 5 X 10~~
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ELECTROS T .\~ L~ ANA LY LR ( W I I C L E  ~1O .312-3)

CALIBRATION DATA

• ~~~~~ (TS) ELECTRON ENERGY (E)

(MSEC) 
— 

(KEV)

• 10 33.0

20 31.0

30 29.5

40 27.5

50 26 .0

60 24.0

80 21.0

100 18.2

120 16.0

140 14.0

160 12.0

180 11.0

200 9.5

250 6.0

300 4.0

350 2.6

400 1.8

430 1.2

500 0.8

550 0.53

N.B. For all times > 550 msec ., E = 0.53.
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E LECTROSTATIC ANALYZER (VEH ICL E ICS1 1. 21- 1A)

• CA LIBRAT I ON DATA

CURR ENT (I)
TM VOLTS (AMPERES)

.08 2 x 10 h1

.11 s x

.2 2  1 x

.40 2 x 10~~~

1.00 5 x 10- 10

1.23 1 x

1.39 2 x 1O~~

1.67 5 x 1O~~
1

2.11 1 x 1O~~

2. 4 0  2 x 10~~

2.~~2 5 x

2 .84  1 x

3 .14  2 x IO~~

3.60 5 x i0~~

3.98 1 x

--1 .31 2 x io~
6

1 . 5(~ 5 x 1O~~

-1 .72 1 x 10~~

4 .91 2 x 10~~

5.16 5 x 10~~
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ELECTROSTATIC ANALYZER (VEH I CLE 1C5 11.2 1-1A)

CALIBRAT ION DATA

• SWEEP TIME (TS) ELECTRON ENERGY (E)
— 

(MSEC) (KEV)

10 31.5

50 24 .0

100 16.5

150 12 .0

200 8.4

250 5.8

300 4 .0

350 2.6

400 1.6

450 1.0

500 0.5
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ELECTROSTATIC ANALYZER (VEHICLE ICS19.07-1B)

CALIBRATION DATA

CURRENT (I)
TM VOLTS ( AMPERES)

.24 2 x 10~~~

.30 5 x 10~~~

.40 1 x 10
_b

.64 2 x 10
_ 10

1.12 5 x 10 10

1.29 1 x 10~~

1.47 2 x 1O~~

1.89 5 x 10~~

2.26 1 x io 8

2 .44  2 x io
_8

2.66 5 x io
_8

2.90 1 x io~~

3.30 2 x 10~
’

3.77 5 x 10~~

3.97 1 x io 6

4.23 2 x io
_6

4.84 s x

5.05 1 x 10~~

5.07 2 x b0~~
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EL E CTROSTAT I C ANALYZER (VEHICLE 1C519 .07-1B)

CALIBRATION DAT A

SWEEP TIME (TS) ELECTRON ENERGY (E)
(MSEC) 

— 
(KEV)

5 31 .0

50 19.0

75 15.0

100 12.0

125 8.4

150 6.1

175 4 .6

200 3.5

225 2.5

250 1.8

275 1.2

300 0.7

325 0.4

350 0.2

- -4
,

For all times > 350 msec, E = 0.2

t
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I LEC~I ROSTA T IC AN AL Y ER ( V E H I C LES 1C519 . 07— 1B , A l 0 . 3 1 2 — 3  1 1 C S l I . 2 1 — T . 5
~

CA!.  I B RAl ’  I ON ( A l A

TOTAl , ‘l OTAI,
ELECTRON E N E R G Y  l![(:TRON ENERGY

(E + EPA ) S’ ft + (TA )
( K E V )  I ; ( K I N )

2.00 2.80 x 10-s 19.00 .754
2.25 1.00 x 10~~ 19 .5()
2.50 

- 3 .20  x io~~ 20.00 . 768
2.75 8.80 x 10~~ 20.50 .77 -1
3.00 2.00 x 1 O - ’~ 21. 00 , 77q
3.25 4.20 x i~~-3 21.50 .784
3.50 7.60 x i0~~ 22 . 00 .7 89
3.75 1 .25 x 10~~ 22.50 .795
4 .00 1.90 x 10~~ 23.01) .800
4.25 2.50 x i0 2 23.50 .805
4.50 3.30 x 10~~ 24.00 .810
4.75 4.2(1 x io 2 24 .50 .814
5.00 5.30 x iO_ 2 25.00 .818
3.25 6.60 x 1O~~ 25.50 .821
5.50 8.00 x 10~~ 26.00 .82 5
5 .75 9 .60 x 1O~~ 26.5() .828
6.00 .115 27.00 .831
6.50 .156 27 .50  . 834
7.00 .196 28.00 .837
7.50 .236 28.50
8.00 .277 29.00 .843
8.50 .318 29.50 .645
9.00 .358 30.00 .848
.50 .399 30.50 .851

10 .00 .439 31 .00 .855
1(1 .50 .479 31.5(1 .859
11 .00 .512 32.0(1
11.50 .542 32 .50
12.00 .56 7  33. ()~
12 .50 .591 33.30 .~~70
13 .00 .613 34.00
13.50 . ~32 3- 1 . 50  .

11 . O ( ) . 65 ))  35~~( ) ( )  .8Th
11 .50 .665 35.50  .8 ’S
15.00 .6 79 36 .00 .880
15.50 . (~

)1 36.50 .882
11 . 00 . 7 ( 1 1 37 . 01) . 86.1
1~~.50 .712 37.50
17.00 . 7 21 38.00 .888
17 .50 .73 1) 38. 50 .890
18. 00 .738 39.0() .892
18.50 . 46 39.50 .894

40.00 .896
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I LI cTROSTATIC ANALYZER (VEHICLES A 18 .2 05-1 , A 10 . 3 12 - 3  ~ A1 8 .2 19-1 )

C A L I B R A T I O N  DATi\

VEHICLE ALTITUDE END POINT ~~~
( K I L O N E T E R )  (KEV)

I

75 1.34 X 10 2

80 8.21 X 10 ’

85 4 .95 X 10 1

90 3. 00 X 10 ’

95 1.87 X 10 ’

100 1.22 X 10 °

105 8.56 X 10~

110 6.48 X 10 0

115 5. 33 X 10 °

120 4 .63 X 10 0
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I L I LI ROS’I’AT IC A N A L Y Z E R

I I  ~ I OF C O N S I A N I’S

V e h i c l e  A 1 0 .  312 -3  V e h i c l e  1( 5 1 9 .0 7 - _I I ~

K 1 = 2 .4 -1 2 x 10 16 K 1 = I.72o x 10~~

EL 
= -2 .45 EL = -2 8

Vehicle A18.205-1 Vehicle ICS11. 21-1A

K 1 = 4 .57  x 1015 K 1 = 3.25 x io ’6

EL = 3.3 EL = -2.45

Vehicle A18 .219-1

K 1 = 7.36 x 10~~

EL = 3.0

I
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LANGMI JIR PROBE (VEHICLE I C S11 .21 -1A )

CALIBRATION DAT A

POSITIVE NEGATIVE
CURRENT ELECTRON CURRENT ELECTRON
(AMPERES) (VOLTS) (AMPERES) (VOLTS)

1 x ~~~~ .99 -1 x ~~~~ 1.01

3 x 10 ’s 1.32 -3 x 10 ’s .70

6 x b0 ’~ 1.57 -6 x 1o~~~ .46

3 x 10~~ 2.06 -3 x l0~~ -.06

1 x io
_8 

244 -6 x 1O~~ - .30

3 x io 8 2.80 -i x iø~~ 43

3 x 10~~ 3.51

6 x 10~~ 3.76

1 x io
_6 

3.90

6 x 4 .55

3 x 10~~ 5.13

6 x 10~~ 5.43
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MA);NE ’FOM )m : B ( V I . ! ! )  CI , ! N. ) 7 4 — 1 )

C A I . I B R A T I O N  I ( V F A

F T ELI) OI(1 I~! rr SI ( ;\AI .
(M !LL IG A IJ S~ ) (VOLTS)

600 4 .~~8

550 4.6))

500 -1.40

450 ~ .20

400 4 . 0 1

350 3 .81
300 3.60
250 3.40

200 3 . 2 0
150 3.00

100 2.80

50 2.60

0 2 . 4 0

-50 2 . 2 0
-100 2 .00

-150 1.80
-200 1.60
-250 1.40
-300 1.19
-350 0.99

-400 0.79
-450 0.59
-500 0.38
-550 0.19

-600 -0.01

1

200
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MAGNETO METER ( V E H I C L E S  1C503 . 14 -3  ~ ICS O G . 1 4 - 2 )

CALIB RA TIO N DATA

FIELD OUTPUT SIGNAL

~~ILLIGAUSS) (VOLTS)

600 4.79

530 4.59

500 4.39

450 4.19

400 3.99

350 3.79

300 3.59

250 3.38

200 3.18

150 2 .98

100 2.79

50 2.59

0 2.39

-50 2.20

-100 2.00

-150 1.80

-200 1.60

—250 1.40

-300 1.20

-350 1.00

-400 0.79

-450 0.59

-500 0.39

-550 0.19

-600 -0.01

I
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MAGNETOMETER (VEHICLE 1C503.22-1)

CALIBRATI ON DATA

FIELD OUTPUT SIG NAL
(MILLIGAUSS) (VOLT S)

600 4 .81
550 4.61
500 4.41
450 4.21
400 4.00
350 3.80

300 3.60
250 3.39

200 3.19
150 2.99
1OC 2.79

50 2.60
0 2.40

-50 2.20
-100 2.00
-150 1.80
-200 1.60
-250 1.40
-300 1.20
-350 1.00

-400 0.80

-450 0.60

-500 0.40
-550 0. 20
-600 +0.01

- - - - p

I
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PAR ’r I cLL L O U N I L I  ( V L I !I C L E  A18 .205-1)

COUNT RATE CALIERATION

IN PUT ELEC > E LEC ~~ , E LEC ~~. ELEC > ELEC > ELEC ?..
(COU NT S/ SLC) 4 .5  KEy 9 KE y 17 K EV 28 KIN 42 KEV 90 KEV

20 .10 .15 .17 .18 .12 .13

30 .15 .19 .23 .23 .17 .18

40 .20 .22 .27 .29 .22 .22

50 .22 .26 .33 .34 .27 .26

60 .25 .31 .38 .40 .31 .31

70 .30 .38 .43 .45 .35 .36

80 .32 .39 .48 .50 .40 .40

90 .38 .43 .53 .55 .44 .44

100 .4.6 .48 .58 .60 .48 .48

200 .7~ .85 1.00 1.06 .90 .89

300 1.09 1.15 1.30 1.35 1.20 1.19
400 1.28 1.35 1.49 1.53 1.40 1.41
500 1.43 1.47 1.61 1.65 1.53 1.54
600 1.53 1.59 1.71 1.75 1.66 1.66

700 1.62 1.67 1.79 1.83 1.74 1.75

800 1.71 1.~ 7 1.85 1.90 1.82 1.82

900 1.78 1.83 1.92 1.96 1.89 1.88

1000 1.82 1.89 1.98 2.02 1.95 1.94

2000 2. 42 2.43 2 .44  2 .48 2.41 2.41

3000 2.71 2.73 2.72 2.77 2.71 2.71

4000 2.89 2.92 2.90 2.96 2.90 2.90

5000 3.01 3. 04 3.0 2 3.09 3.03 3.03

6000 3.11 3.15 3.11 3. 19 3.14 3.14

7000 3.19 3.22 3.19 3.28 3. 22 3.21

8000 3. 25 3.28 3.26 3.35 3. 29 3.28

9000 3.31 3.34 3.31 3.41 3.35 3.34

10000 3.37 3.40 3.37 3.46 3.41 3.40

20000 3.77 3.81 3.78 3.89 3.83 3.80

30000 3.98 4.03 4.02 4.12 4.05 4.00

40000 4.10 4.15 4.15 4.25 4.17 4.09

50000 4.16 4.22 4 . 23 4.31 4.23 4.13

203

—~~~~~~ T’Trc~~~~~’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— ..  

~~
.... .,,, -rr ~~~~~~~~~~~~~



PARTICLE COUNTER (VEHICLES A18.205-1 & Al0 .205-2)

INPUT PARAMETERS
4

• ENERGY RANGE GEOMETRIC FACTOR
(KEy) 

- 
(cm 2-sr)

90 0.297 X 100

> 42 0.622 X 10 1

> 28 0.509 X 10 2

> 17 0.216 X 10 2

> 9 0.448 X 1O~~

> 4 .5 0.134 X 10~~’

= 
~2 

= 0_ 1.5 X lO~~ for all KEy level s.
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PARTICLE COUNTER (V1iIIICLE A18.219-l)

COUNT RATE CALIBRAT ION

INPUT ELEC > INPUT ELEC > INPUT ELEC >
(COUNTS/SEC. ) 4 .S KEV (COUNTS/ SEIC) 9 KE V (COUNTS/SEC) KEy

10 .15 10 .14 10 .17
20 .18 17 .14 20 .19
32 .21 25 .17 40 .28
52 .30 40 .20 50 .30

80 .43 63 .32 80 .4 5
109 .59 100 .47 100 .54

150 .7-3 155 .70 150 .78

330 1.35 250 1.05 200 .97
425 1.50 335 1.21 250 1.18

510 1.61 500 1.51 300 1.25

700 1.80 690 1.75 500 1.59

999 1.98 1000 1.95 1000 1.93

1330 2. 13 1300 2.10 2000 2.40

2050 2.42 46 00 3.00 2500 2 .55

4000 2.91 7000 3. 19 3000 2.67

5000 3.05 9100 3.32 7000 3.14

14000 3.60 15000 3.60 14000 3.50

18000 3.75 16000 3.65 20000 3.73

22500 3.90 18000 3.70 25000 3.89

26000 4.00 20000 3.75 32000 3.99

30000 4.05 25000 3.86 38000 4 .02

40000 4.12 30000 3. 93 50000 4.08

50000 4.16 34000 3.99

50000 4.09

— :: r~~~~ . ~~~~- ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
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PARTICLE COUNTER (VEHICLE A18.219-fl

COUNT RATE CALIBRATION (CaNT .)

INPUT ELEC > INPUT ELEC > INPUT ELEC >

~~~T~~’SLC) 2 
— 

(COUNTS /SEC ) 42 KEy (COUNTS/SEC) 9O KEV

10 .12 10 .20 12 .15

21 .18 19 .20 21 .17

45 .25 35 .25 33 .20

75 .37 50 .30 67 .30
102 .50 68 .38 78 .38

130 .6 2 100 .50 110 .50
200 .89 150 .71 138 .60

500 1.55 238 1.03 165 .70

720 1.78 300 1.21 200 .88

900 1.90 400 1.40 250 1.10
1970 2. 43 610 1.68 470 1.50
3000 2.73 850 1.80 998 1.89

5000 3.08 998 1.93 1120 1.98

16000 3.74 1300 2.26 1220 2 .04

20000 3.83 1600 2.40 1500 2.30

30000 4. 04 2000 2.50 1700 2.39

40000 4.19 2500 2.58 2500 2 .53

50000 4 .23 3000 2.62 3800 2 .80

4100 2.85 5200 3.00

30000 3.99 13000 3.50

36000 4.03 25500 3.90

40500 4.07 30000 3.96
50000 4.10 34000 3.99

50000 4.00
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PARTICLE COUN TER (VEH I CLE A l~ . 21~L 1)

INPUT 1’ARA~.IE I ’LR S

EN ERGY RANGE GEO~!E’1’ RIC I~\CTOR
( KEV) (crn 2 -s r) p

1 
p

2 p3

> 90 0.296 100 X 10~~ 200 X 10~~ 400 X 10~~

> 4 2  0.622 X 10 ’ 100 x 10 6 200 X 10 6 400 X 10~
6

> 28 0.509 X 10 2 75 X 10 ° 150 X j~~~~ 6 300 X 10 6

> 17 0.216 X 10 2 75 X 10’
~ 150 X j~~~~6 300 X j~~~~6

> 9  0.112 X 1O~~ 0 0 0

> 4 .5 0.335 X i0~~ 0 0 0
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PARTICLE COUNTER (VEHICLE A 10 .3 12 -3)

COUNT RATE CA LIBRAT I ON

I N PUT I LEC ~ E L EC > ELEC > ELEC > ELEC > E LE C >
(COUNTS/SEC) 4.5 XLV 9 XIV 17 K I N  28 KI - V 42 KE V 90 KEV

0 .04 .09 .06 .10 .08 .05
SO . 2~

) .32 .33 . 37 .35 .33
75 .44 .47 •S0 .5~ . 52  .51

100 .58 .62 .67 .70 .68 .68
150 .81 .85 . 92 .94 .93 .94
200 1.05 1.08 1.15 1.17 1.16 1.18
250 1.25 1.27 1.33 1.3~ 1.34 1.37
300 1.44 1.45 1.50 1 .51 1.50 1.54
400 1.68 1.67 1.70 1.70 1.~~ 1.74
500 1. 87 1.85 1.85 1.85 1.83 1.90
700 2.12 2.07 2.85 2.04 2.02 2.10
1000 2.37 2.30 2.26 2.25 2.22 2.32
1300 2.58 2.49 2.43 2.42 2.39 2.50
1600 2.76 2.66 2.60 2.58 2.55 2.67
2000 2.96 2.85 2.78 2.76 2.73 2.85
2500 3. 16 3.04 2.97 2.95 2 .91 3.04
3000 3.32 3.19 3.13 3.10 3.06 3.19
4000 3.54 3.41 3.55 3.32 3.27 3.41
5000 3.69 3.55 3.50 3.47 3.41 3.56
7000 3.89 3.75 3.71 3.68 3.61 3.77
9000 4.05 3.90 3.87 3.83 3.76 3.91

10000 4 .1 1 3.96 3.94 3.90 3.82 3.98
12000 4 .23  4.07 4.06 4.02 3.93 4.10
14000 4.34 4.17 4.17 4 .12  4.03 4 .2 0
16000 4.44 4.27 4.26 4.21 4 .12  4.29
18000 4.53 4.36 4.36 4.31 4.21 4.38
20000 4.60 4.43 4.44 4.39 4.28 4.45
25000 4.75 4.58 4.60 4.54 4.44 4.62
30000 4.86 4.70 4.74 4 .67  4 .56 4 .7 2
50000 5.00 4.91 4.98 4.93 4.81 4.95

208

— I 1-
~-——~~~~- ~~._. ‘ -



PARTICLE COUNTER (VEHICLE A10.312-3)

INPUT PARAMETERS

ENERGY RANGE GEOMETRIC FACTOR
(KEV) (cm2_sr) p 1 p 2 p3

90 0.296 100 x io 6 200 x io 6 400 x io~~

42 0.622 x 10~~ 100 x iø 6 200 x 10-6 400 x io~~

28 0.509 x io 2 75 x icr6 iso x icr6 300 x iO 4

17 0.216 x io 2 75 x 1cr6 iso x icr6 300 x iO~~

9 0.112 x 10~~ 0 0 0

> 4.5  0.335 x 10~~ 0 0 0
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PARTICLE COUNTER (VEHICLE ICSII. 21-IA)

COUNT RATE CALIBRATION

Output (Vol t s )

INPUT ELI-C > ELEC > ELEC > ELEC > ELF,C > ELEC
(COUNTS/SEC) 4.5 KF.V 9 KEV 17 KEy 28 KEy 42 KEV 90 KEV

1 .0 .0 .0 .0 .0 .0
25 .29 .25 .26 .26 .23 .30
50 .43 .37 .42 .40 .37 .37
75 .56 .52 .64 .53 .52 .52
100 .69 .65 .77 .67 .66 .67
150 .94 .91 1.03 .91 .95 .97
200 1.18 1.16 1.37 1.16 1.20 1.22
250 1.37 1.37 1.52 1.35 1.39 1.43
300 1.53 1.54 1.69 1.50 1.61 1.60
350 1.65 1.68 1.81 1.61 1.76 1.75
400 1.76 1.78 1.90 1.72 1.87 1.88
500 1.92 1.97 2 .02  1.86 2 .OS 2.06
600 2.04 2.10 2.13 1.99 2.18 2 .21
700 2.14 2.21 2.26 2.09 2 .29  2.31
800 2.23 2.30 2.36 2.17 2.38 2.40

1000 2.40 2.46 2.50 2.32 2 .55 2 .57
1100 2.46 2.54 2.58 2.39 2.62 2.67
1300 2.59 2.67 2.72 2.51 2.78 2.79
1500 2.71 2.79 2.85 2.62 2.89 2.93
2000 2.96 3.05 2.05 2.87 3.16 3.24
2500 3.15 3.26 3.21 3.06 3.37 3.39
3000 3.29 3.42 3.41 3.21 3.53 3.52
4000 3.50 3.64 3.60 3.44 3.78 3.73
5000 3.64 3.80 3.71 3.58 3.94 3.86
7000 3.85 4.01 3.90 3.79 4.19 4 .05
9000 3.99 4.17 4.06 3.96 4.33 4.24
12000 4.18 4.36 4.25 4.15 4.52 4.47
15000 4.34 4.52 4.42 4.31 4.68 4 .64
18000 4.48 4.66 4.55 4 .45 4.73 4.74
20000 4.55 4.74 4.63 4.52 4.84 4.79
25000 4.71 4.90 4.81 4.68 5.02 4.9 5
30000 4.82 5.02 4.92 4.79 5.13 506
35000 4.90 5.11 4.98 4.88 5.19 5.13
40000 4.96 5.17 5.04 4.94 5.23 5 .23
45000 5.00 5.22 5.09 4.99 5.28 5.28
50000 5.02 5.25 5.14 5.02 5.33 5.30
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PARTICLE c;OuNTER (VEHICLE 1C519.07-1B)

COUNT RATE CALIBRAT I ON

OUTPUT (VOLTS)

INPUT ELE C > ELEC > ELEC > ELEC > ELEC > ELEC >
(COUNTS/ SEC) 4 .S KEV ~) KEy 17 XE 28 KEy 42 XL V 90 KEy

1 .0 .0 .0 .0 .0 .0
25 .29 .25 .23 .24 .21 .23
50 .42 .39 .39 .36 .35 .39
75 .55 .55 .S4 .50 .50 .54
100 .68 .68 .69 .64 .65 .70
150 .94 .97 .97 .87 .94 .98
200 1.17 1.23 1.23 1.10 1.18 1.24
250 1.37 1.43 1.44 1.21 1.37 1.44
300 1.54 1.58 1.60 1.51 1.54 1.61
350 1.67 1.70 1.73 1.63 1.65 1.73
400 1.80 1.80 1.85 1.74 1.76 1.83
500 1.97 1.97 2.02 1.93 1.91 1.99
600 2.10 2.09 2.15 2.07 2.03 2 .12
700 2. 22 2.19 2 .25  2.18 2.13 2 . 2 3
800 2.32 2.28 2 .35 2 . 2 7  2 . 2 2  2 .32

1000 2.48 2.45 2.52  2 .44 2.37 2 .48
1100 2.56 2.52 2.59 2.51 2.44 2.56
1300 2.70 2.65 2.73 2.65 2.57 2 . 7 0
1500 2.82 2.77 2.86 2.77 2.69 2.81
2000 3.08 3.03 3.12 3.03 2.94 3.07
2500 3.27 3.23 3.33 3.23 3.14 3.27
3000 3.43 3.38 3.48 3.39 3.29 3.43
4000 3.65 3.60 3.69 3.61 3.51 3.64
5000 3.80 3.74 3.85 3.77 3.66 3.79
7000 4.00 3.95 4.06 3.99 3.87 3.99
9000 4.15 4.11 4.22 4.15 4.03 4.15
12000 4.35 4.31 4 .42  4 .3S 4 .22  4.34
15000 4.50 4.46 4.59 4.51 4.39 4.51
18000 4.64 4.61 4.72 4.65 4.52 4.65
20000 4 . 7 2  4 .70  4.81 4 .73  4 .60 4 .72
25000 4.88 4 .87 4 .97  4.91 4 .76  4.88
30000 4.99 4 .99 5.09 5.04 4 .87  5.00
35000 5.07 5.08 5.16 5.13 4.94 5.07
40000 5.14 5.15 5 .24 5.20 4 .99 5.13
45000 5.18 5.20 5.29 5.25 5.03 5.16
50000 5.21 5.24 5.31 5.31 5.06 5.19
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I~.- \RI  1( ’ II. ~Ot!\iI -R (VEHICL ES IC S11.21-I- \ ~ IC~ P).07-1B)

I NPU T PARAMET E R S

E N E R G Y  R A N G I -  G} 1’il I P  ~C F
( K E~’) ( i i

4.5 .-2 1(~ x

9 .136 10 1

> 17 .21( •x

> 28 . ~~9 x 10~~

42 . 622  x 1( 1 1

‘ 90
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RAE) LOMETERS ~ P1 IOTOMETE RS

CALIBRATION EQIJAI’IONS

III L I N K  SUBC A RR I E R C A L I B R A T I ON EQpAT ION S

A18.21~ -1 1 6 K R = 2 . 9 V - 0 .23  for V < 2. T’~

KR=3 3. 33V-83.67 f~ r V > 2 .75

7 MR 14 6.9V-5 80.  I for  3 . 9 6 8 9  V < 4. 2~
MR=O.663V+0. 1~~1 for  C )  < V - 3.9689

10 M P =2 . 2V- 0 .1 33  for  0 .06  V < 2 . 78
MR=22.8V-57.4 for 2.78 < V ~ 5 .0

12 M R = 2 .  19V-O.04 4  for 0 .02 < V < 2. 7387
MR=21.3V-52.3 for 2 .7387 < V < 5.0

2 8 KR O.75V for V < 2 .63
KR=8 .7SV-20.91 for V > 2 . 6 3

9 KR=17 .19V-258 for  V < 2 .68

KR=188 .24V-462 .48 for V > 2.68

1)) KR=23 .~ V +0 . -r for V — 2.67

K R = 2 ~5 . 49V— ~ 92 . I~ for U > 2.67

11 K R H . 31.~\ t (’r V < 2 . 7
KR=2 .2~9~ -5.~~13 b r  V > 2.7

12 KR=0 . 3 2 V - ( C . )6 f~~r \ 2 . 7 5
KR=3 .42V 5.56 b r  V > 2 .~~5

where V i s  TM vol tage , corrected for i n - f l i g h t  c a l i b r a t i o n s .

‘ I .
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RAE)IOMETERS 1~ PHOTOMETERS

CAL I BRATION EQUATIONS (Cont.)

VEHICLE LINK SUBCARRIER CALIBRATION EQUATIONS

A18.0O6-2 2 6 KR=(78.2V-2.35) x io~~ for V < 2.42

KR= 1.73V-4.0 for 2.42 < V ~ 5.0

A18 .006-4 2 6 KR=(75.oV-8.32) x 10~~ for V < 2 .47
KR=1.37V-3.197 for 2.47 < V < 5.0

A10.312-3 1 6 KR=1.715V for V < 2 . 7 4
KR=19.68V-49.12 for V > 2 .74

A18.205-1 1 6 KR=2.8365V for V < 2 . 6

KR=27.2729V-63.5346 for V > 2 .6

IC5 11 .21-1A 1 5 KR=1 .964V-O.08 for V < 2 .75
KR=20 .OV for V > 2 .75

1C503.14-3 1 12 KR=780V-71.8
13 KR=22 0 0V-1 6 5 . 0
15 KR=80V-7 .2
16 KR=220V-9 .7

1C506.14-2 1 12 KR=490V- S5.9
13 KR=740V-62.9
15 KR=40V-5.5
16 KR=72V-9.9

EX531.43—1 1 6 MR=2 .28V-0.136 for V < 2 . 7 8

MR=23 .6V-59.43 for V > 2 . 7 8

7 MR= 1.1V

8 MR 2.36V + 0.07 for V < 2 . 8 3

MR=26. 38V -67 .89 for V > 2 .83

9 MR 11V

12 KR=62 .5V + 0.63 for V < 2.8

KR=693.18V-1765.9 for V > 2.8

where V is TM voltage data , corrected for in-fli ght calibrations.
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RADIOMETERS ~ PHOTOMETERS

CAL IB RATION EQUAl IONS (Cont.)

VEHICLE L I N K  SI J B CARRJ E R CALL RE -\T I ON E QU ATI ONS

A 3 0 . 3 1 1- 7  1 13 K R = 0

14 KR= 0

15 K R = 3 0 . 3~’

16 K R = 2 9 . 7 V

A30 . 31 i-8  1 13 KR= O

14 K R = l 3 6 . O V

15 K R = O

16 KR=O

A 3 0 . 2 0 5 - 7  1 13 KR=307 .O V

14 K R = 2 7 9 . O V

15 K R = 3 0 . 7 V

16 KR=27 .3V-4 .59

where V is TM voltage data , corrected for in-fli ght calibrations.

I 

‘-

‘.4
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RI)) I M II RN )~ P1 101 OME TERS

-~I , l  B R A F  IO N E QUATIONS ( C o n t . )

~T 1L1ICI } l I N ~ S I J I 3 C A R R I I  B C- ~.I. I B R A T I O N  I 91JAT I ON S

1C5 M 7 . 11-11 1 S
6 ~I B r 0 .  (o ) :~1 x 10 . MV

‘lF~ 0 . h ( C~~I x 7 . MV

N (I . (-0)51 x ~oo
2 ~1R = 0 . 3 5 0 7 V

1 (1 ~1R 0.3507 x L . O V
I I  ~l R--0.  3507 x 1 .1?)) . (1\-

12 ‘IR=O . 3507 x 1~~00.MV

13 ~I R = 0 .  5-1 I S V
15 ~1R: I) . 5-115  x 10. MV

16 MB = c ) . 5418 s I 0~ . MV
17 M R = 0 . 5 4 1 5  s 1 1 1 . MV

1( 507.  1 1 — 2 4  5 ‘IE= 9 . I . 7oV

6 MRrO . 127o ‘ 13 .3’.
7 ~lR=0.1276 x 171’.’
8 ‘fR= 0 .  1276 x ~23N\
9 ‘IE=0. 2981’.

10 ‘1R=0. 2951 x 11 .

11 MR= 0.2)S1 x 133 . 01
12 ‘IE=0 . 2951 x I 29-1.1 )1

13 B~ 8.8 iO 1l V

15 B=8. 8 -\ x 11.1 IV

16 R= N . 8  x 10 h 1  x 13o .- )’~
17 B~ 8. S •\ I~~

11 x I ol  N . (CV

whe re V is  I ’~o v o l t a g e  data . cc r~ ected for in- f  i i  gift C a l  i hr . t t  ions  and B

i s  in iir ~ it - of ~ a ts  -cm 2 - st  r~~
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B -\ 10 O~11 TI RN 1 P1 IOTOMETE RS

(‘II I BRAT I ON I ~l V I 1 055 (Cont

V E H I C L E  L i  N I< S U B C A R B I L R  ( ; A I , I B B V I  1 1) 5 I ~) I l - \  ION S

I C S G 7 .  11-3 1 5 ~l R = 1.  ((N931

6 2).: j ( 15 [ ~ x 10 . (‘V

7 1R~ 1. 1) 503 x 1( 11 ) ’ .

8 MR= 1 .0593 x I MMMV

9 \ I l- . = V 3558 ’.

10 “ R ~ 0. 3858 x 101

11 ‘1R-0.3858 x 11)01

12 ~‘ I R r 0 .  3858 x 1))) ))’.

13 \~R:() .27091

15 1R=0 . 2709 x 10\

16 ‘bE P. 27~ 9 x 11)01

17 k IEr (( . 2 ’ M c  \ 1000’..

Cd~c’re V i s  l• ’ ) v o I t : p~~’ d at ~ - r r  et e d  ~or  C f l - f i  h zh t  ml i b r a t  i o n s .
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R :9 I OM1 TERS P1 l0’I’()MFTI:RS

‘ - ‘k 1. 1 B RAT 11)5 EQUAT I O~. N (Coot

VI IIIUl 1.15K ~lIlM ABBIi B (‘AI.IB1’ ~’3 ION l1~l) -VI I O\N

1C519 .07—IB 1 P KR=3. 1811—0.15 9 for  V < 2 , Th

KR=32 .1V-79.977 for  V > 2.76

I~B = 2 5 9 . 0 V - 1 2 . 5  for  V < 2 . 9 1
K }l= 3 2 2 0 .  01-8626.0 f o r  V > 2 . 9 1

9 K R = 2 2 7 . OV - 3 1 . 0 5  for \, < 2.94

KR=2620 .OV-7068. 75 fo r  V 2 .9 4

2 9 KR= 11.5 1 1\ ’ — 0 .  291) fo r  V < 2 . 6 8
KR = 142. 845\’-3-I 1 .2 2 5  for  V > 72.68

1( 1 K R = 2 l . 8 5 2 V  + 0 .656 for  V ‘ 2 . 6 7
K R = 2 3 L ’ . I 8 9 V - S o M . 945 fo r  V > 72.67

11 B = 2 2 . 1 S V - 2 . 2 2

12 B = 1 4 3 . ’ V— l. 77

where  V i s  11 v o l t a o c  d a t a , c or r c c t i -d  t o t ’ i t t - f l  i~~! - t  c a l  i h r a t  i o n -  -

-~~ —,

1•1
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C- —~~~~ -

RAI’I OMLTERS ( Ph OTOMETERS

CAL IBRAT ION EQUATIONS (Cont.)

I

~ € h i c 1 e  E X 6 3 0 . 4 2 - 1

L I N K  I R I G  M 1 ( K R / V )  R 1 ( K R )  V k ( V o l t s )  M 2 ( 1K1t/ V) R 2 ( K R )

~;ROUP !~
2 13

3 8 1.~~1 8x1~~
3 .067x103 2.746 19. 72 4x 1 03 -49.408x103

2 1 90.090 3.614 2 .792 980.392 -2480.392
2 6 2.747 .] y ~ 2.777 ~8.5~’J -71 .571

2 8 4 .629 - .130 2 . 802  46 .729  - 118.505

GR 0UI~ I I

2 13
2 5 9. 259 .389 2. 748 97.087 -240 .583
2 .~~46 .031 2.760 7.874 -19.638

3 5 .369 .021 2.750 3 .937 -9.803

3 6 . 124  .044 2 .846  1.389 -3 .555

2 13
3 7 8.130 4.959 2.759 83.333 -202.5

3 9 48.309 4 .831 2 . 7 4 5  543 .4 78  -135’ .609

2 9 5.376x10 3 - .086x1cr 3 2.721 49.75Ix10 3 -120.896x10 3

GROUP_ IV

2 13
1 5 2. 32 - .0232 2 .681 15.2 -34 .5
1 6 122.0  2 4 . 4  2 .797 l .39x10 3 -3 .54x 10 3

1 7 146.0 -2 .92 2.791 1.46x103 -3.66x103

1 8 76.7 -2.30 2.878 6.94x102 -l .78x103

GROUP V

2 13
1 9 3.12x103 1.56x102 2 .796 3 .15x 104 -7 .92x104

1 10 3.93x102 1.18x102 2.954 4.35x103 - 1.l7xlO 4

where K R =M 1V+R for V < Vk

KR=M2V+R2 for V > Vk

and KV=1.2l7V for Link 2, suhcarrier 13.
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R A P J (  ) ‘ I E I i R N  ~ PIICl ( ‘tEll. RN

(5’.!! BRAT I ON [QUIT IONS (Cont .

V e h i c l e  FX ~~30 . 4 2 - 1

L I N K  E R I C  Mi (KR/V) RI (KR) V(~ I \ol t ’~ \N (KR ’\) R 2

GROUP ‘.1

2 13

3 19 2 . 0 7 5x I 0 - ~ . I06x10~ ~~~~~ 22 . 2 2 2 x 1 l~~ — 5 M . 0 x l0-~
2 17 90 .909 5 . 4 5 5  2 . 7 M M  1010 .10  - 2 r 8 . T h 5
2 1 1 2.809 .112 2 . 7 3 2  30. 4 88 - 7 5 . 4 5 7

2 15 -1.292 . 15 0  2.713 -15.860 -10 .0IS

GROUP V I I

2 13
2 18 8.929 .017 2.700 95.238 - 2 3 3 . 3 3 3

12 .752 .053 2.782 7. 52 - 19 . 112

3 16 .372 .02~ 2.75- 1 - I .23 -10 .619

3 F . 118 .03 1 2 . 68 1. 4 1 !  -3.559

GROUP _V I I I

2 13
3 15 5.555x10 3 -2.i h7x10 ~~ 2 . 5 8 s2. o45x1 (r~ -21 ~~. S C \ i 0 -~
2 10 48.544 4.854 2 . Th 52 0 . N ’S~
2 16 7.MSxlOm 0 .00  2 . 29 ~~. . 9 2 3 x 1 0 - ~ - i~~9 . 2 3 l x 1 0 -~

GROUP L X

2 13
1 13 1.2~ x1O 3 2 .52x1 01 2.97-1 I. )~~~ ‘ ft t 1 .93 . 10~
1 15 ~.89xi0

2 1.58x 10 1 2.5Th . O \ 1 f ~~ -2. ‘-x 1 0 1

1 11 7.95x10 6 .3 Mx lO ’ 2. S~ s 9. l2 \ I 0 ’~ -2. 3Sxl0~
1 12 5. lix 10 2 8. M9x 10 1 2 .  5. 9o~ I 0~ - I . 52x  1

GROUP X

2 13

1 16 M.27x10 2 1. 25x10 1 2 . T h 2  7 . 1Sx 1fl3 -1. ~~ I 0~
1 17 4.93x102 (0) 2 . 9 3 2  5. 5 l )x  I0~ -1 .  4 x  i

where KR =M 1 V +R for V <

Kk=M~V+R 2 for V >

and K V = 1 . 2 17 V  for  L i n k  2 , ~u )’c:i rric r 13.
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RETARD INC PoTL~; ‘5 ANA LY LR (VEIIICI.E 416.219-i)

CALIBRATION DATA

LEMETRY VOLT \~~: ELECTROS CU[~ 5 J

.15 5 X

.38 1 X 1 O ’I

.92 s x j~~~ h 1

1.17 1 x 10~~°

1.72 5 X 10 ’°
1.96 x i0~

2.50 5 x iO~~

2. 74 1 X 10~~

3.25 5 X 10~

3 . 4 3  1 X 10~

4. 03  5 X iO~~

4.28 i. x io~~

4 .83 5 X l0~~

5.06 1 X 10~~

2 2 1

— p j~~~~’S • -.. .~, P’  h- P . ~~~~~~~~~~~~~~~~ 
- A. ~*~ 4 - - j
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RL1A~
(
~ ~‘9 1011 -5 . !-‘J A5:\l ,Y.115 (VEHICLE Al$ .219— 1 )

CALl BE lT I ( -

TE L E2 IETRY ‘.CLT1~~5 ION CU RP .EN T

4.72 5 X

4.40 1 X 10 ’’

3.63 5 X 1O ’’
3.30 1 X

2.54 5 X 10 ’°

2. 21 1 X 1O~~

1.42 5 X 1O~~

1.07 1 X 10~~

.29 5 X 1O~~

-.05 1 X 1 O ~
7
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SOFT 1 I , l - Cl RON SPECTROMETER (VI:)!! CLE I CS II . 21 — IA )
CAL I BRAT I ON l)AT \

COUN I ~ /~~I -C . TM VO l . I’S C O I I N I N / N I T  . I ’M V01_ ’I’S

20 . 13 3600 3.00

50 .17 3800 3.08

100 .23 4000 3.16

200 .34 4 2 0 0  3 .24

300 .16 4400 3.30

I ’ M  .58 4600 3.37

500 .69 4800 3.4-I

p o p  . 51 5000 3 . 4 9

700 .93 5500 3.64

800 1.03 6000 3.77

900 1.1-1 6500 3.88

1000 1 .25 7000 4 .00

1200 1. 4’” 7500 4.10

1400 1. 65 8000 4.18

1600 1.83 9000 4.35

1800 I . 99 1(1000 4.  50

2000 2.14 11 k 4 .62

2200 2.29 12k 4.73

24 00 2 .41 13k 4.82

2600 2.53 14k 4.91

2800 2.63 15k 4.99

3000 2.73 16k 5.06

3200 2.83 17k 5.09 SAT

3400 2. 92
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~O l- I [ I I  LI RON 1 1 110 ) 21 H B ( V I  I I I C I I I C S 1 1 . 2 1 - I A I

I. I N I OF t i  (N—; I -\N l N

1101’ 
= I 500 cV ( —scvp C :11th r I  t I o n )

~i n i n  = 100 Ct’  ( ‘~I s C C i )  CII I i 1 ’) ’a t i ’ f l

t = (1 .40 ( en c  r p v  re —t o l u t i o n )

I = 1 . 22 ( rec i p r o c _ C  1 t r anspa  rt’flcy

= 1. 1)8 x 1 0 - ~ (~~oo~ etri c f a c t  or- -cm 2/Ster )

I = 2. 708

p
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I ‘2F ~I - 1 ( : 12 ) ’:( l I ,R (\l~~1 C . -\10.20: -2)

I J : ,

SHORT 1’, - \VI ,  :1 .10Th F I LTE R

A CA
(~~ m) (MR/ji m Vol t )

1.50 29.3

1.75 22.0

2. 00 17. 6

2. 25 14.7

2.50 13.8

2.75 13.5

22 5
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~)cIR C’ . SELCTIOr-li:’l ER ( . ~:: 1cLI : .-‘ 1 O . 2 !)~~—2 )

I.
L.Li  5I0\’I 1: , i ,‘~ 14

LONG 1~AVLLI 
‘,~ Th FIlT ER

A C
~

(~ m) (MR/on Vo l t )

2.73 22. 1

3.00 26. 4

3.25 26.1

3. 50 21 .3

3.75 18.4

4. 00 16. 4

4.25 14.7

4.50 14 .3

4 .75 15.0

5.00 17.6

5. 25 22. 6

22t

— 
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5)’.1iR CVI SPEC rRu ’ 5. .1 CO 1V E11 ICLE 41(1 .205 — 2 _(

LIST OF CONSTANTS

M = -2 .5075
5

ML 
= -5.7239

K = 4.0735S

= 5. 566

P = 0.480

K = 00

= .01 seconds
p

G = 1 for the hi gh gain channel

G = 10 for the low gain channel

x =  1

C = .001 seconds
p

a = 2

227
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SW IR C~~l SI ’ I ,~~i R t J 1 - l i : H F I  ( ‘I I : H C T i .  I l  8 . 2 0 5 — i )

CAL IBRA T 101.1 i ’ l l

5110 1-I T O A V E : I 2 , 0 i ’Jll I El L iFE

A C
~

(jim) (MR/jim Vol t)

1.50 22.8

1.75 18.6

2.00 14.2

2.25 10.4

2.50 9.16

2.75 9.75

.~

I
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Shi’I R C \ j  S1~~~. , : ’ 5  R ( . ‘ r I l C I i  4 18.205— 1 )
4

CALIBRA’I I ‘.‘ i \T,\

LONG VAV550 . N f1J I  F ILT EB

A CA
(ji m ) (~-W./Fm Vol t )

2 . 75 20.9

3.00 20 .0

3.25 20.3

3. Sti 18 .6

3.75 16.6

4 .00 14.2

4.25 12.9

4.50 11.7

4 .75 11.0

5.00 11.1

S.25 11.3

229
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SW IR CV F SPEC’ur1~E-tLftR (VEHICLE 418.205—1)

LIST OF CON OT-\N1’S

M = 2.743
S

= 5.6202

K = 1.49 58
S

Kt 
= -0.0090

P = 0.48
0

K = 00

t~t = 0.010 seconds
p

G = 1 for the  h i gh gain channel

G = 10 for the low gain channel

X = 1

C = .001 seconds
p

a =  2

230
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Sh IR CV F SPECTROMETER (VL1IICLE 1.1.1-74-1)

‘4 cAL l . , ;2\ T 105 DATA

SHORT LA VE L ENG1 U FILTER

A C
~

(iim) (MR/j im Volt)

1.696 4.6

1 .863 6. 3

1.969 5.7

2.136 4.3

2.236 3.7

2.408 3.2

2.524 3.2

2. 692 3.0

231
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S~~Ill. C’.-5 Si L ( 1 i ~ -’ ’ ) - l i . ’T i -; ( ‘.‘ I i ( I C ! i :  -
,

I I - - .

50 5 1  ~- -V. . C . (  5 :1 I IL l i l t

A CA
(j im) (MR/;to \‘ai

6.3

6.8

3.552 6.1

3. 768 5. 6

4.121 4.6

4. 37 -1.4

4.678 3.7

4.883 3.6

5. 213 3.’;’

5.450 5,0

~.

~1
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SSJR C’.i 51L~~.- - ‘ 1 ~~~~j O i 1  : .~ i i 1 C L i  1,. ) 01-1)

LIST OF CONNI ‘ 105

= 2 .7485

= 5 .620

K = 1.4958
S

= -0.002-

p = 0.43
0

K = 00

ttt = 0.01 seconds
p

G = 1 for the h i gh gain channel

G = 10 for  t h e  lo w ga in channel

x = 1

C = .001 seConc s
p

a = 2

.~~
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SWIR CVF SPECTROMETER (VEHICLE A18 .219-1)

CALIBRATION DATA

Sh ORT WAVELENGI’1-I FILTER

A CA A C A
(MR /i nn Vo1~I (MR/jim Voltj

1 .84 5.09 2.56 3.04

1.88 4.92 2.60 3.13

1.92 4 .79  2.64 3.25

1.96 4 .58  2 .68 3 .44

2.00 4.41 2.72 3.78

2.04 4.26 2.76 4.31

2.08 4.10 2.80 4.61

2.12 3.95 2.84 4.76

2.16 3.79 2.88 4.88

2 .20  3.65 2.92 4.97

2.24 3.53 2.96 5.04

2.28 3.39 3.00 5.09

2 .32  3.31 3.04 5 .05

2.36 3.21 3.08 4.95

2 .40  3.09 3 . 1 2  4 .79

2.44 3.00 3.16 4.51

2 .48  2 .98 3 .20  4 . 2 5

2.52 2.98
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SWIR CVF SPE CTRO ME TER (VEHICLE A 1 8 . 2 1 9 - I )

CALIBRATION DATA

LONG WAVELENGTH FI I.TER

A CA A C
~(pm) (MR/jim V~~~) (jim) (~ R/~ m Volt)

3.25 2 .49 4 .80 2.25

3.30 2.50 4.90 2.30

3. 40 2.52 5.00 2.36

3.50 2.53 5.10 2.45

3.60 2.49 5.20 2.57

3.70 2.47 5 .24  2. 63

3 .80  2 . 4 5  5 . 2 8  2 . 7 2

3.90 2.40 5 . 3 2  2 . 78

4 0)0 2.35 5.36 2.90

4.10 2.34 5.40 3.06

4.20 2.34 5.44 3.35

.1 .30 2 . 2 0  5 .48  3 .66

4.40 2.23 5.52 4.07

1 .51) 2.21 5.56 4.78

*
011 2 . 2 1  5.60 6.40

— 4 .’fl 2.22

235
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-~( t I R  c\’}: -I I C i ’ R()’Il F I R VIiII(II.I Al~~.21I )—1 )

I I NT 4 ( 1 ’  I I  ) N N  I .\\ I

2 = —3 .42

‘1 , = -6 . 168

K 5 = 5 .12

II = 6.19

P0 = 0 .52

K0 = 0

= .01 seconds

G = 1 for the high ga in ch anne l

G = 10 for the low gain channel

y = 1

C~ = .01)1 seconds

— 1
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-O~ I B (IVE -O ’II C ’I ’RO ’IFTI - R V I I I  FEE I CS 1 9. 07— ] B)

F-\ I.IBR-VFIO N 1)XI ’\

SHORT WAVE LI NFl ’) I Fl L I E  B

C)
(pm) (MR /p m V o l t )

1.80 9 1
1.84 9.86
1.88 9.36
1.92 9 .00
1.9(1 8.86
1.98 8.95
2.00  6 . 0 2
2 .04  5.89
2 .08  5 .77
2 .12  5 .6 1
2.16 5.42
2.20 5.27
2. 24 5 .12
2 . 2 8  4 .98
2 . 3 2  4 .88
2. 3 n 4 .71
2.10 4.57
2 . - lI  4 .51
2.48 4 . 4 4
2 .52 4 .43
2 .56 4 .50
2.60 4 . 5 1
2 04 4.50
2.68 4.5_v

2 . 7 2  4 .6 5
2.Th 4.73
2 .M( l 4 . 8 8

5 .13
2 .88  5 .33
2.92 5 . 4 8
2.96 S.5~
3.00 5.60
3.03
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SWIR CVF SPECTROMETER (VEHICLE 1C519.07-1B)

CALIBRAT I ON DATA

LONG WAVELENGT H DATA

A CA
(MR/un /Volt)

3.04 4.69
3.08 4.62
3.12 4.51
3.16 4,39
3.20 4 . 2 9
3.30 4 . 0 7
3.40 3.91
3.50 3.82
3.60 3.69
3.70 3.61
3.80 3.53
3.90 3.45
4 .00  3.42
4.10 3.40
4.20 3.36
4.30 3.32
4.40 3.28
4.50 3.24
4.60 3.20
4 . 7 0  3.15
4.80 3.12
4.90 3.16
5.00 3.23
5.12 3.41
5.16 3.58
5.20 3.68
5.24 3.81
5.2 8 3.98
5.32 4 . 2 0
5.36 4 .52
5.40 5.06
5.44 5.88-.5...—-— 
5.48 7.65
5.52 10.60
F 5 6  15.60
5.60 22.90
5.64 35.90

238

—



SWIR CVF SPECTROMETER (VEHICLE 1C519.07-1B)

LIST OF CONSTA,NTS

= 3 . 2374

M~ = 6. 1280

K5 = 1.580

K~ = -0. 240

P0 = 0.51

K0 = 0

LXtp = 0.01 seconds

G = I for the high gain channel

C = 10.66 for the low gain channel

x = 1

C~ = 0,001 seconds

a = 2

L~A = 0.033 + 0 .O 14 I 3X A for 1 .80 jim<A<3 .O3um

2- )- = 0.0545 + 0.OISO6XA for  3.04j.im<A<5. 64pm
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Li~ I k C\ l ’ ~ ( (  4 1 1  I~~’-? ( I i  F I~ - I1l h ( I . l ,  - \1S . 006— 2 I

F \ I  I 1(0 Vi ‘ ( ‘  0-\

‘~l II ’ 0 ’ J ’  ~ \ V I  I } ’ N F T I I F L  I ‘F i t

C , (0
\0 t (1m ( (‘lit - ’ . ~~~

- Vol  t :

. 4) 1.010 9 .~ 
4 4 .61>2

0.964 ‘ 4 9  fl ot 3
0 .92 9  1 (

~.O 0 .6 5 3
7.3  0 .88 5 16 . 1 0 0 5 1
7 . 4  0 .~~- )( 10.2 0. 4 5 -1
7 .5 0 . 8 1 1  10 .3 (4 . 6-1 7

6 0. 7~ -1 10. 1 0. o31
7 .7  0 .SoO 10 . 5 (( .027

(4 .716 10 .6 O. 62o
6 . 7 35  10.7 0. 025

8.0 O .7~ 4 16 .8 ( ‘ . 4 2-)
8. 1 0 .728 1 ( 4 .1) 0. 029
8 .2  O.~~2 1 11 .0  (4 .039
8.3 11 . 1 0 ( S t

.4 0. 691 11 .2  ( 1 .
(( . 1 8-1 1 1 .3

8.6 0.675 1 1 . 1
8.7 0.6o7 11 .5 0 .9
8.8 0.652 lb 0.1 4

8. ¶ 1 0. ( - ‘ 3  1 1 - 7 0 .
9.0 O. o3 11.8
9. 1 0 . (

~-1(~ 11 .9 (1 . ( SIS
9 .2  0. 112 12 .0
9.3 0 . 6- 11’ 12.05 0. ~- ( 7
9. 4 4 .  6 5 ( 4  12. 16 ( ) • (‘6 1
9 .45 0 .671 12.15
9.5 0.704 1 2 . 2 4 )
9 .55 0 . 4 - -1 1 2 . 2 5  0 . 7 12
9.6 0.736 12 . 3 0
9.65 0. 6 ,17 12.4 0
9.7 0077

-

~
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~
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I hI U lIVE -‘~I I  ( I ’UOME ’(’ i .R ( \ ‘ I ’ ) i ( C J , i ’ , A l ” . > 4 ) 1 — 2)

CII.  I BRAI [OM 1(111

) 5 ( I  1\’ ,- ’ V I ’ , I J - N F F I ! F l  I JE R

A CX CA
(pm) (MR/ m V o l t )  (pm) (‘lO/un V o l t )

12.9 0.186 18.1) 0.2(42
13.0 0.191 18.2 0.202
13.2 0.202 18. 1 0.202
13.1 0.215 18.o 0 .206
13.6 0 .2 2 6  18.8 0.208
13.8 0.235 19.0 0.209
11 .0 0.233 19.2 0.220
11.2 0.228 19.4 0.231
14.4 0.225 19.6 0 .2 4 9
14.6 0.223 1’08 0.253
14.8 0.322 20.0 0.251
15 .0 0.221 20.2 0.3-1 0
15.2 0 . 2 2 1  20. 4 0 .226
15.4 0.21~ 20.6 0.216

0.218 20.8 0.314
15 .8 0 . 2 1 8  :1.0 0 .2 18
16 .0 0 .218  3 1 .2  0 .224
11 .2 9 . 2 18 3 1. 4 0 .230
16 , 1  (( .217 2 1 .0  0 .2 36
16 . 1 0 . 2 1 4  21 .8  0 .24 2

0 .206 22 .0  0 .253
17 .0 0 . 2 4 ]  3 2 . 2  0 .2 64
17 .2 0 .197 32 . i 0. 3 3
17 . 0 .192  22. - 0 .2 7 5

0.19 -1 22. 8 ‘ 4 .315
23.0 0 .3 35

I
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LWIR (CVF) SPECTROMETER (VEHICLE A18,006-2)

LIST OF CONSTANTS

= 12 7

= 25 .59

K 5 = 6.42

K~ = -0 .62

P 0 = 0.5

K 0 = 0

= 5 milliseconds

G = 1 for channel 16

G = 10 for channel 15

G = 100 for channel 14

G = 1640 for channel 13 for V < 1 .5,
where V = TM voltage data corrected for in-f1i~ calibrations

G = 1500 for channel 13 for V > 1.5

X = 1 for channels 16 and 15

X = 1 for channel 14 when V < 1

• X = 1.22 for channel 14 when V > 1

X = 1.22 for channel 13 when V < 1.5

X = 1.37 for channel 13 when V > 1.5

= 1 mill isecond

a = ~~~-~~N1 = 0

1!
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LW T R CVF S!’ECTRO1’l[i’I’LR (VEHICLE Al3 .006-4)

CALIBRATION DATA

SHORT WAV E LE )~GTI I FILTER

A CA A
(pm) XMRJPm v i ç_~_ (pm) (MR/ :  Volt )

7.0 1. 25 10.0 1 .12

7 .1  1.28 10 .1 1.10

7.2 1.22 10.2 1.07

7.3 1.18 10.3 1.05

7.4 1.15 10.4 1.04

7.5 1.14 10.5 1.03

7. 6 1.14 10.6 1.02

7.7 1.14 10.7 1.02

7.8 1.15 10.8 1.04

7.9 1.17 10.9 1.08

8.0 1.22 11.0 1.10

8. 1 1.28 11.1 1 .12

8 . 2  1.31 11.2 1 . 12

8 .3  1.31 11 .3  1 .12

8.4 1.32 11.4 1.11

8.5 1.32 11.5 1.10

8.6 1.31 11.6  1 . 08

8.7 1.31 11.7 1 .05

8.8 1.28 11 .8  1.04

8.9 1.28 11.9 1 .03

9.0 1.26 12.0 1.09

9.1 1. 25 12.1  1.16

9.2 1.24 12.2 1.18

9.3  1.29 12.3 1.17

9.4 1.42 12.4 1.16

9.5 1.49 12.5 1. 16

9.6 1.45
1

9.7 1.28

9.8 1.19



LWI R CV F S ] 1ICTI- : -- l-l] . FilL (\ ElI ICLL A1 S . ’ o > — 4 )

CAL I i - > 1 I I O N  0.-\’l A

LONG WAVE LI ‘.4 111 1- 1 LI ER

2- CX 2- CX

____ 
‘ l T - ’ prn V o l t )  (o (M R / p m V o l t )

12.6 0.214 19.0 0.381

12 .S 0.221 19.2 0.380

13.0 0.230 ~9 4  0.377

13. 0.241 19 .6 0.374

13.4 0.256 19.8 0.369

13.11 0.267 20.0 0.364

13.8 0.271 20.2 0.358

14.0 0.267 20. 4 0.350

14 .2 0.259 20 .6 0.356

14 .4 0.262 20.8 0.366

14.6 0.275 21.0  0. 376

14.8  0. 286 21.2 0.384

1S .0 0.291 21.4 0.390

15.2 0.289 21.6 0.396

15.4 0.290 21.8 0.405

15.6 0.290 22 .0 0. 418

15. 8 0. 290 22 .2 0.425

16.0 0.292 22 .4 0.438

16.2 0.295 22.6 0.459

16.4 0.300 22 .8 0. 477

16.6 0.304 23. 0 0. 506

16.8 0.311

17.0 0.320

17. 0.333

17.4 0.344

17.6 0. 355

17.8 0.362

18.0 0.369

18.2 0.373

18.4 0.376

18. 6 0.377

18.8 0.37 8
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U C~-’ I ) SP EC ’I ’R OME ’L ’L - R ( V J I I L L C I I I  A 18 .0(U— 4 )

I, 1 - $F o F  (0N5l’AN’IS

= — 13. 0-1

= -25.88

K 5 = 19 .88

K~ = 25.69

P0 = 0.47

K0 = 0

t4tp = 5 milliseconds

G = 1 for Channel 16

C = 10 for Channel 15

C = 100 for Channel 14

G = 1290 for Channel 13 for V < 1.4, where V = TM Voltage
data corrected for in-flight calibrations

C = 1190 for Channel 13 for V > 1.4

X = 1 for Channels 16 and 15

X = I for Channel 14 when V < I

X = 1.16 for Channel 14 when V > 1

X = 1.16 for Channel 13 when V 1.4

X = 1 .30 for Channel 13 when V > 1.4

= 1 m il lisec cr d

a = -+ N 1 0

_ _ _ _ _ _ _ _ _ _ _— — 
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:- -THETA PROBE ( V E I l  101.2 1C303,.22— 1)

OALIL-,,’0 ~~N

MODE A

TELE~IETR~ VO!T,V II IMPEDANCE (Zl t 10)

(Ohms)

1.663 40

1.063 60

.800 80

.625 100

.525 120

.475 140

.425 160

.388 180

.363 200

.338 220

.300 240

.275 260

. 250 280

.225 300
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-TIIETA 11~0BE (VEHICLE 1C503 . - 2 2 - 1)

C \ L I ~ \T ION o-vr~

MODE B

TELE’’ETLO VU L i  ~- 5 IMPEDA N CE (:1 ~ :10)

(O~”ns)

1.786 35

1. 594 40

.995 60

.72~ 80

.561 100

.490 120

.408 140

.357 160

.293 180

.255 200

.246 220

.242 240

.234 260

.220 280

.180 300

¶ 

=
4

247



‘> 1 ’  I - : ) L L  ( V i , J I I C I .t . IC~ c;3 .32— l )

C A L I b L ~’~i l~~ . I

MODE A

H I \ O I T ’ O

( D e g r c c s )

.2 91 -90

— 80

.451 -70

.75 9 -60

1.000 .-50

1.165 -40

1.392 -30

1.633 -20

1.899 -10

2 .1JO 0

2 .550 10

2.848 20

3. 190 30

3.560 40

4.000 50

4.266 60

4.544 70

4.709 80

4.83S 90
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- T I I L T,-\ PR OEL ( V L I I I C L E  IC ’Y)3 . 2 2 - l )

CAL !BR A T IOS 1)111

MODE 13

TELE METRY 
~~~~~~~ 

PHASE ANGLE (go )

(Degrees)

.259 -90

.377 -8C

.603 -70

. 766 -60

1.000 -50

1.206 -40

1.457 -30

1.721 —20

2.000 -10

2.324 0

2 . 663 10

3.040 20

3.367 30

3.693 40

4.000 50

4.234 60
— S

4.447 70

4.623 80

4.774 90

J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- ,--~~~~~~~~~~~~~~~~~~ --- -



Z-TRETA PROBE (VEHICLE 1C503.22-1)

LIST OF CONSTANTS

MODE A

f = 3 MHz

C 1 = 9.2 x 1o 6 microfarads

C
2 

= 11.8 X l0 6 microfarads

XFS = 70.0 ohms

v = 0

MODE B

f = 7 .2  MHz

C
1 

= 9.2 X io 6 microfarads

C
2 

= 11.8 x io 6 microfarads

= 52 ohms

V = 0

250
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