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The "Sneq-2MP" experiment is conducted on the "Proqnoz-611

station. The data processing system for scientific experiments

an stations of the "Prognoz" type provides for the processing sequence

to be broken down into a number of consecutive stages: preliminary

processing, primary processing, secondary processing. The tasks of

each data processing stage are examined in detail.



DATA PROCBSSING SYSTBM FOR
T11B 'SNL,'('1-2MP' BXPBRIMBNT

Ye. A. Gavrilova
Institute of Space Research, USSR Academy

of Sciences

The 11 .9neq-2MP" experiment is conducted on the "Prognoz-6 11 station. /3*

Before discussing the experiment's processing system let us briefly

describe its purpose, the operation logic Of the instrument, and sonic

specific features of the preliminary processing system.

The principal purpose of the ""Snag-2MP" experiment is to study

Mamma splashes of galactic origin and solar flares lasting from several

minutes to seconds in the 20 to 1000 kov energy range. it is expected

that the experiment will help obtain characteristics of the frequency

Of OCOUTOIWO o f gamma splashes and their temporal and energy structure.

The scientific oquipment includes:

- three sensors (upper S and two side, 1L and 2L);

- am
p
litude Analysis circuits (1.0-band differential amplitude analyzers

and a 32-position energy band selector);

- splash detection circuits for sensors S, 1L, 21,;

- time counters for recording the splash instant;

- memories Ml, M2, M6, coupled with the upper sensor;

- memory M7, coupled with the upper sensor S and the RGS instrument;

- memory M8, coupled with sensor 1L;

- memories M9, N110, coupled with sensor 2L;

- four internal patchboards (one for each sensor and a time label

patchboard) ;	 /4

- two integrated channels, one each for detector 1L and 21, (parameters

LL1, L1,2).

A diagram of the Operation of the instrument is presented in Fig. 1.

*Numbers in the margin indicate pagination in the foreign text.



The "Sneq-2MP" instrumentation operates in two modes of data

acquisition and transmission, depending upon whether the data come

from studies of discrete sources and background gamma-radiation or

of splashes. Data acquisition in the background measurement mode

is continuous, with a telemetric channel Volling frequency of 10.24

or 16-10.24 s. These data are fed into the on-board memory either

directly (parameters LIA, LL2) or through the sensors' 16-channel

patchboards.

During a splash the polling frequency of telemetric channels does

not ensure the required temporal resolution. Therefore, to obtain

a maximum of information on every splash the telemetric data are

stored at varying polling frequencies and in different onerc,l y bands

in memories MI, M2 1 M6, M7, M8, M9, M10. Transmission of splash data

stored in the memory is effected over the same telemetric channels

as the transmission of background measurements simply by cutting out

the background measurement mode.

The II Snoq-2MP II experiment is an integrated experiment, since,

similar sensors are mounted on several simultaneously operating

stations. Purthermore, in tho "Proquoz-6 1' satellite the "Sneg-2MP11

instrumentation operates together with the RGS instrument. When a

splash of gamma-radiation is recorded the internal memory of the

I'Sneq-2MP II (M7) begins to store data from the sensor S and the RGS

instrument with 
high 

temporal resolution. When the M7 memory store

is filled splash data is transmitted to the on-board store via the

RGS telemetric channels. During rerecording RGS readings are not

recorded on those channels	 /5

Signals about the operation modes of the I'Sneg-2MP I system

(generation of the "splash" signal, rerecording of data from the

system's memory in the memory store of the telemetric system) is

recorded in the temporal label patchboard.

Each sensor has a time counter which records the instant a

splash is detected. Readings of the time counters of sensors S and

2L are rerecorded in specific words of memories M1 and M10, respec-

tively, Readings of the time counters of sensor IL and and the
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RGS i nstrument and the poll ,nq time of the S, IL and 2r, patcliboards
is recorded in the time label patchboard.

Special mention should be made of the importance of pinpointiliq

the time of arrival of the gamma splash (required accuracy .^ ms) ,

Which is essential for precisely Computinq the coordinates of the

splash sources.

To ensure fixation of the data of physical experiments to Moscow

time with tho required accuracy the " prognoz"-6i" has a b )arcs time

sensor" Which provi des a digital code of hours, minutes, seconds and
milliseconds.

The "ProtTIl()z-b" data prone sintT system prov idos for sep,aratinq

the Whole P1-0c(%SSintT iequonc e i nto a number of coils;ocutive st aLles:

prel i nlinal*y proce:'silm,
primary prov ossinq,

secondary procoss i, n kI .

The data 1,li ,ocossin^i operations diamam for the	 t.'xpe-

I'illlent 011 b0,1rd the "Pl'0LTll07-6" station is presented in riq. 2.

it should be nottld that teltmetl"it*' information is subject t(?

noise kuld illtoronct" Which disrupts the standard telemetric structure
(cllall,'los ill fraIe lolulth, appoarancl p,, of frame markers) and distortion	 ,w"6

of on-board time and scientific 1-4ta :tensors. Thereforo, in devolop-

i ntT the pr-0e09 iMT system grcmt attention is given at ,Ill its stages
to analysis of illfozm^^tioll g114alit_y, localization of breakdowns in

telometric struc.tui:o, and a'elnllvinq thoso broakdowns, tak ing into

account a priori data oil tho telemetorinq s ys tom, the experiment,
and the h igh stability	 'nd monotony o f ehangc's in readings of
tho board time sonsor.

Tho preliminary proctissinq statjo involvos the foll-owinq operations:
- collection of telonitric: data (magnotic tape, incidental information)
assessment and preliminary analysis;

- determine of operation iilodes;
-- data input to computer;
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analysis Of data quality and board time code

localization of breakdowns and restoration of tolemetrie structure;

- deoiphorintt board time codes and tyinel in data to Moscow tame;

- markinq out slow patchboard lamels;

arranelin(I data accordintl to increa sintl memorization time?;

- setti.nel llll al software bank Of proliminary processed data.

`1'ho most important; and labor con sumintl stacfos, in preliminary pro-

c ossintl is restoration of st fin lard telemetric structure and tyinel in

on-board measurements to Moscow time.

Restoration Of standard frame-by- frame structure of telemetric

datal is based on Certain a priori data about, the teleml triC System:

frame lenelth, service information about frame marking, frecluenoy of

reCordintl of measurement results Oil tel.ome°tric ImItInotie; tale, infor- 	 /7

mation, can the structure of the recordintl of board time sonsor read-

i.ncls, stability* e?f trhe sensor and the Monotony of changes in its

reatlintis. The :search for all frame markers and reliability checkincl

of t.ho frames is done at this statre. if t:ho distance betwElen

found markors i s not in inteeiral of the whole nu11bor Of frames the

possible number of tl srupted frames in this interval is detormined

.Intl they are desitlnated a S unreliable. A maalnetie tale file is forllled

with frames of standard lentlt:h, each frame bointl provicicid with a

heath ntl to recortl data, oil the tyro`'( of measurements to Moscow time

and indicators of data disruption.

Durinq they stage Of tyr inq in teloillotric measurement to Moscow

time tho followin g operations tare performed: decipherinel of beard time

c t,tl(,, s, their a,malvsis for monotony of change and stability of

soklue2loo, eliminatintl falser oodes, clotermininq averatle frame lentlth,

determination of Moscow time for (.,ach frame.

After the preliminary prose-ssintl stacle al store of magnetic tap

is established for use in subsequent proc:essintl stailos.

Tlit" primary lrocessino statae for the	 experiment covers

the followinq objoctivos:

- formaetion Of output data formats on maclnotic tale for Primary processilig;

4



- selection of data for orientation calculations;

- analysis of the level distribution stability of the channels of

the "Sneq-2MP" instrument (32 or 64 levels);

- deciphering the inner logic of operation of the instrument (decipher-

ing the time label patchboard, the S, 1L I 2L patchboards, the MI,

M2, M6, M7, M8, M9, M10 memories);

- determination of Moscow time for the splash recording instants;

- formation of magnetic tape data output format of the "5ne(T-2MP" 	 /8
experiment for transmission to France;

- creation of a software data bank on magnetic tape or disks following

preliminary processing.

A block diagram of the primary data processing proqroaa for the

"Sneq-2MP" experiment No. I is presented in Fig. 'If.

The secondary processing Sta(TO Covers the fullowincT tasks (see

Fig. 4):

- Processing calibrations for each sensor:

- plotting the dependence Nj = f(j), where j = 0-31, and Nj is the

value in the calibration channel,

- avera(jinq over K series of calibration measurements,

- determination of 511 kov peak,

- developing diagrams and tables for calibration measurements,

- Processing background measurement spectrum (for each sensor for

constant orientation sections):

Plotting dependence Ni = n i r 
i 
c 
k' 

where

11 is the count intensity recorded by the instrument in different

energy bands,

i is the number of energy bands,

r is the normalization coefficient,

c k is a coefficient taking into account the change in the posi-

tion of the 511 kev peak in the calibration characteristic,

determination of the mean and dispersion over all energy bands

(Ni and 
a i )/

processing of patchboard control parameters,

printout of N i and a 
i 

for each patchboard,

listing of patchboard parameters after normalization for any

given time interval.
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- Processing of integrated channels LL1 and LL2:

- determination of average count intensity (averaging stop 512

measurements),

- detection of splashes that did not trigger the "splash" signal,

for which Ni > R + ka, where 9 is determined from 16 successive
values (sliding mean), a is the mean quadratic deviation from the

sliding mean, k equals 3 or 6,

- printout of mean counting rates LEI and LT2,

- printout of tables if splash is detected.

- Formation of "splash bank":

- elimination of splashes appearing when the station crosses radia-

tion belts,
- classification of c-vents caused by solar flares (by RF-2P

instrument),

- rorecordinq data accordinq to splashes from memories MI, M2, M6,

M7, M8, M9, MIO and patchboards S, IL and 2L in the "splash bank".

Data from patchboards S, 1T, and 21, are taken over a time period

relative to the splash time (40 cycles before and 32 cycles after

the splash),

- processing splashes:

- plotting the dependence Ni -- f(t) for memories MI, M2, MIO, and

levelling over five points according to the formula

Ni = - (ai-2 + 2ai-I + 3a i
 + I 

a i+1 + ai+2 ) 19 

where a i is the measurements in the moplories,

- representing the data of memories MI, M2, M10 in a graph,

- summing the data of memory M2 over 8 values and printout,

- determination of the mean background level according to patch-

board readings before and after the splash,

- determination of the intonsity of the splash, less the background,

- printout of splash data (background level, splash intensity) for

M1, M2, MIO,	 /10

- processing the energy spectra of memories M6, M7, M8, M9 accor-

dinq to the formula

Nki = k i p i N i - r i N i , where

6



1-6 for M6, M8, and M9,

1	 1-3 for M7,

Ni is the count recorded 
in the band,

ki are the coefficients of loqarithmio compression for

memories MG and M7,

1)i is a normalization coefficient,

r i is a normalization coefficient,

Noi is the background level in the band;

printout of energy spectra. of memories M6, M7, M8 and M9.

The described data processin- ,,,l system for 
the 

".qnoq-2MP" experi-

ment, is based on the use of computers of a single series (E.S-1020,

1-1,S- 1 14 0) .

7
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Key (Fig. 1. Diagram of Operation of "Sneq-W" instrument):
1. No
2. RGS-1
3. RGS splash citsait
4. Yes
5. RGS time
6. S patchboard
7. S detector
8. S splash circuit
9. S time

10. Integrated channel LL2
11. 2L detector
12. 2L patchboard

13. 2L splash circuit

14.2L time

15. Integrated channel LLI

16, 1L patchboard

17. 1L detector
18. 1L splash circuit
19. 1L time
20. Time label patchboard
21. RGS time
22. Synchronous patchboard time

23. iqnals of splash circuit condition

9
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Key (Fig. 2. Data Processing Operations Diagram for "Snc,;-2MP"

Experiment):

1. Magnetic tape

2. Record, reception graphs, determination of ZI boundaries

3. RGS rl (aqnetic) T (ape)

4. Computer input, quality control

5. Incident data

6. MT-1

7. MT-1

8. Commands

9. ZI boundaries

10. Control signal, initial data

11. Tables

12. Control signal, initial data

13, 38. Record in log and processing control

14. Control, signal., initial. data

15. Listing

16. Level control of Sncg-2MP instrument

17. Listing

18. Control signal, initial data

19. Snag-2MP disk

20. Sneg-2MP No. 1

21. Deciphering of internal logic of instrument, determination of

splash time

22. MT-3, store 1

23. MT-4, store 2, Sneg-2MP

24. MT-5, French

25. MT-7, "orientation"

26. Orientation data processing

27. FQrming instrument magnetic tapes

28. Instrument MT input

29. Processing from instruments

30. Structure restoration, time tie-in, marking out slow patchboard lamels

31. Exact time tie-in, clarification of structure restoration

32. MT-2

33. MT-2

34. MT-3, preliminary processing store 1

35. Tables
12



(continuation of Fig. 2 Key)

36. Control signal; initial data

37. Tables

38. (See 13)

39. Listing

40. Sneq-2MP disk

41. Snag-2MP No. 2

42. Processinq: background measurements, calibrations, splashes

43. MT-6, splash store 3

44. Control printout

45. Graphs, tables

46. Control MT-5, listing of first blacks

48. KNES

49. Tables
50. Orientation MT

51. Graphs, tables

52. Instrument output MT

13
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Key (Fig. 3. Block Diagram of "Sne(3-2MP" Program. No. 1):

1. Initial data input

2. Determination of number of splashes and numbers of initial and end

zones for memory printout

3. Procession of S, U, 2L patchboards taking into account types of

compression

4. M(agnetic) T(ape) No.3 reading

5. Sneq-2MP parameter selection (array Z)

6. Checking of memory structure (RSl mO, no malfunction; RS1=1, malfunction)

7. Determination of Moscow time of start of cycle switching

8. Selection of incident parameters (array Z4)

9. Record Zl on disk

10. Process memories, taking into account divider coefficients and

types of compression

11. Record on disk

12. Search for patchboard markers (Array MAR)

13. End of session counter

14. Determine Moscow time of splash start

15, MAR (1+1) -MAR (i) =16

16. Counter for three patchboards

17. No

18. Yes

19. Transfer of Array Z to levels (Array T), malfunction indicator RS=O

20. T + 99, RS = 99

21. Record memories on disk

22. Process parameters LL1, LL2

23. Record on disk

24. Counter of number of splashes according to type of ....

25. Select 3 and 4 patchboard words in Arrays T1, T2

26. Counter for number of lamels

27. End of session counter

28. Record Array T on disk

29. Form session specification 	 35. Not end
30. Marker counter	 36. End of session counter
31. Stop	 37. End
32. Experimenter listings

33. Record from disk on MT No.4

34. Form French format

14



CALIBRATION PROCESSING FOR DETECTORS S, IL, 20
	 !15

- Plat Nr f(j), where ,j00 1, and N  is the value in the calibration
channel;

- Avoran calibration charactor i iti.es

- Determine 5 1 1  kov peak;
- Consruct graphs and tables.

PROCE SS ING BACKGROUND S.'I:CTRUM OF MEASUREMENTS:

- Plat N j n i r i 4 k , whoro ni is the count rate in the i band, r, is t.hc

normalization 000f'., c  is a l'tlok taking into aocount; calibration

characterist ics;

- netermino N i and i for all unorkTy bands;

- il r000s.s patc}hboard control parameters;
- Printout N i t d i , pats hboard parameters af'tor normalization for any

time interval.

PROCESS INTEGRATEDEGRATED C HANNELS 1X I,, 112 :

- hetormino 1"", A (avoraqinq stop - 512)

- P'ind "splashes" that did not ori g inato "splash" signal, N y,Ykar

whoro N is tho slidino moan, h is oqual to 3 or 6, a is the dispor-
ion, avoracrino moan - 16 Il o asuromont .

FORMATION  OF "SPLASH" STORE:

- So l oc• t: o vont s takino into account radiation bolts;

- Form mangotio tapo fi le with data of memories Ml, M2, MC, M7, M8,

NI cr, MI0, antl fiat chhoards S, 1I" 21L.

PROCESS "SPLASHES":

Lovo l over 5 poi. nt s for M1, M2, M10,

- P lat M1, w, M10 IIIomory data,-

Tics in memory M.? to Moscow t.imo;

- Dotormino backoround level bofore and after splash for all detectors;

-' Dotermine splash i.ntensi.ty, loss background;	 I- Process onoroy spectra of memories MG, M7, M8, M9 accordinq to formula:

Nk i T k i .!, ,; Ni - r i N^ i , whom i v l ( for Mfg , M8, M9, r°= 1,;3 for M7, Ni

is the count in the i band, k  is the 000f• . of looArithmi_c^ compros-
I5



Sion, p i , r i aro norni'llizIation cociffloictits, Noi is tho blckirouliki

1c,vo1 in the i band,'

-printout onorqy spoctra of moniorios M6, M7, MS, M9.

1., iq. 4. Soconklary Pro cos sinq Tasks in tll(- Snot?-2MIl"

Expo r i' lliolit .
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