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Computer Asuisted Perfornuurce Teat8 

of the Lyman Alpha Coronagraph 

Preflight calibration and performance tests of the Lyman Alpha 

Coronagraph rocket instrument in the laboratory, with the experiment 

.in its flight configuration and illumination levels near those ex- 

pected during flight, have been successfully carried out using a pulse 

code modulation (PCM) telemetry system simulator interfaced in real-tima 

to a PDP 11/10 computer system. Post-acquisition data reduction programs 

developed and hqlemented on the same computer system aided in the inter- 

. pretation of test and calibration data. The Lyman Alpha Coronagraph 

instrument was flown successfully on April 13, 1979 and February 16, 1980. 
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1. m W m O N  AND S m  

? 

fie Lyman Alpha Coronagraph i m  a new rocket instrument designed to  

masure the wavelength distr ibutiorr  and ~ 2 %  > l u t e  in tens i ty  of reoonantly 

scattered Lynran alpha radia t ion  f r a n  the so la r  corona for spatial elements 

from 1.3 t o  4.0 s o l a r  r a d i i  from sun center.  The de ta i l ed  s c i e n t i f i c  

object ives have been provided elsewhere. The f i r s t  measurements of Lyman 

alpha 'radiat ion beyond 2 so lar  r a d i i  were obtained using this instrument 

on April  13, 1979. Additional measurements coincident w i t h  a s o l a r  ec l ipse  

were ca r r i ed  out  on February 16, 1980. 

Under t h i s  grant  a telemetry system simulator, which served a s  

an e lec t ronic  in te r face  between our f l i g h t  da ta  handling system and 

an exis t ing  PDP 11/10 computer, was designed, b u i l t  and tes ted .  Pre- 

f l i g h t  coronagraph instrument performatlce tests were ca r r i ed  ou t  using 

this laboratory test system. It was possible t o  operate the  instrrunent 

a t  f l i g h t  scanning r a t e s  and f l i g h t  da ta  r a t e s ,  permitting ve r i f i ca t ion  of 

the bas ic  instrument i n t e g r i t y  i n  a highly r e l i a b l e  and c o s t  e f f i c i e n t  manner. 

11. TlU2 PCM SIMULATOR 

The pulse code modulation (PCM) telemetry system simulator is a labor- 

atory e lec t ronic  in te r face  module which l i n k s  the  Lyman Alpha Coronagraph 

instrument's on-board data-handling system t o  a PDP 11/10 computer which 

i n  turn simulates a ground-based data-recording system. The PCM simulator 

d i s t r i b u t e s  da ta  from the  instrument t o  each of 38 predetermined telemetry 

channels i n  the iden t i ca l  manner as the f l i g h t  PCM telemetry system. The PCM 



rimulator ir built on two 4.5" x 6" wire-wrap cardr. It requires two 

power supplies and consumer about 0.75 A. A block acheraatic diagram of 

the PCM sirnulatot is shown in Figure 1. Table I shows a page or frame 

of telemetry and the allocation of the data channels. Data channels are 

identified by word, subframe pairs, e.g. scientific data A is transmitted 

along word 4, subframe 0; it is also available redundantly along (8,O) 

and (6,8). The data are sampled 12.8 msec later from the instrument con- 

troller and, once again, scientific data A, to use the same example, will 

. be transmitted along (4,16), (8,16) and (6,241. 

111. THE COMPUTER SYSTEM 

Highly reliable calibration and performance tests of the Lyman Alpha 

Coronagraph instrument in flight configuration are possible through the 

interface of the PC! telemetry simulator to a PDP 11/10 computer system. 

A PDP 11/10 system consists of a central processor unit with 16K bytes 

memory, 2 DEC-tape drives, and video-graphic display terminal with hard 

copy capability. An assembly language program written for the purpose 

permits selective real-time sampling of any or all of the telemetry chan- 

nels from the PCM. The numerical values of the selected data channels 

can be displayed immediately after data acquisition. The option exists 

to integrate the data from any desired number of consecutive wavelength 

scans in which case the data stored and displayed will represent the 

accumulated values in each channel. At the option of the experimenter, 

this data can be permanently stored in designated files on magnetic tape. 
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A w r r a t i l e  Fortran pmgram Rar been wri t ten  to read the magnetic 

tape record of ca l ib ra t ion  and performance t e r t r  Md ca r ry  ou t  fu r the r  

analysis.  Any port ion of  the  d a t a  from a speci f ied  telemetry channel, 

averaged over any desired in te rva l ,  may be displayed graphical ly on a 

video ecreen. The da ta  may be integrated over a speci f ied  range. A 

comparison t ab le  of a l l  o r  part of the  d a t a  f r a n  various designated chan- 
\ 

nela can be produced. The program is able  t o  pexfom various search and 

display operations and is readf ly  adapted to  o the r  comnton data  reduction 

functions. a 

I V ,  COMPUTER ASSISTED PERFORMANCE TESTS 

I n  March 1979 and January 1980 ca l ib ra t ion  and performance t e s t s  

were performed on the  Lyman Alpha Coronagraph i n  f l i g h t  configu-at ion.  

Illumination l eve l s  a t  the  expected so la r  in tens i ty  were used. Figure 2 

shows the  spect ra l  l i n e  p r o f i l e  obtained during one of t h e  many t e s t s  t h a t  

were conducted on 10 January 1980. It is representat ive of M e  illumina- 

tion l eve l  expected a t  3 Re. The data  has been averaged over 10 frames. 

Table I1 shows a ~ r t i o n  of the  corresponding output. The laftmost column 

indicate5 the  main frame number (one spec t ra l  scan cons i s t s  of 512 frames). 

In addit ion t o  the i n t ens i ty  de tec tor  count which appears i n  columns 

labelled 4,O and 5,0, the  gra t ing  s h a f t  nnqle encoder is shown i n  columns 

marked 4,O and 8 ,0 ,  and t he  mirror s h a f t  angle encoder value is displayed 

i n  columns marked 4,2  and 8,2.  

The integrated test system: Lyman Alpha Coronagraph instrument, 

PCM e h u l a t o r ,  and PDP 11/10 computer, proved t o  be a d i r e c t ,  powerful and 



inmediate mode whereby f l ight  configuration perfonnanca temtr could be 

carried out accurately and independently of the f l ight  talemetry ryrtem 

which i n  only available at  the launch mite. The two ruccerrful flight. 

of the Lyman Alpha Coronagraph have reaffirmed its value. 

t 
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Figure 2. Instrumental Line Prof i le  o f  

Rocket Lyman Alpha Coronagraph 

(1/10/80) 
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Fr- Countr Grating Mirros 
Nwer  (4,O) (4,l) (8,l) (4,2) (8,2) 

L 

318 67 87 136 136 64 CI 
ale ~4 84 in 137 u 
317 1 1 137 137 64 64 
310 \ 95 94 137 137 64 U 

\ Slb 166 1@@ 133 138 4 64 
ie7 te7 13s is u M 
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102 162 146 14c 64 &4 
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330 08 

30 3e 159 :f5 6 4  
18 18 159 lG? 64 
22 22 1Ci. 163 64 
25 25 16! $61 d4 
21 21 $6: :61 64 
21 21 16: 1 i a  
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13 13 if.3 $43 64 
6 8 164 164 i 4  
8 - 8 If5 1 64 

7 165 i65 6 4  
5 5 165 : i t  64 
6 6 166 1CZ C4 

3 16' I<' il ? 3 167 I;? 6 4  
8 3 167 I67 64 
4 4 169 1E8 64 
3 3 162 ICE 64 
3 3 1 8  169 64 
2 2 1& 171 
1 1 170 17$ 64 
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~ecord' of Data from Tclcmetry Simulator 
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