
r.n.reoprHeB, A.A.Kocnrna, A.vI.OcTpOBHOH, 

T.B.TTeTyxoBa, A.TT.CHponrn, B.f.Tmmrn 

Pl3-94-78 

PA3BMTME CTTEKTPOMETPJ1qECKOtl CMCTEMhl 

,I(Jl5I ABTOMATM3AUMM 

MHOrOTTAPAMETPOBhIX M3MEPEHMtl 

C ATTTTAPATHOtl COPTHPOBKOtl 

MH<l>OPMAUHH <<POMAillKA>> 



reoprnee r.n. H IIP• 
Pa3B11THe cneKTpOMeTp11'1eCKOH Cl1CTeMbl Will aBT0MaTl13aU.1111 
MII0l'OllapaMeTp0BblX 113Mepe1111H C annapan10H copT11pOBKOH 
HHq>OpMau.1111 «P0MaWKa• 

Pl3-94-78 

On11Cb1BaeTCll Cl1CTeMa, nocTpoe1111all 11a 6a3e nepC0HlUlbll0l'O K0MnblOTepa IBM PC/ AT Hanna
paTypbl B CTa1111apTe KAMAK 11 npe1111a311aqe1111a11 Will MII0_ronapaMeTp0BblX 113MepeHHtt 11a cneKT
poMeTp11'1eCKOH MHOl'O}:leTeKTOpllOH YCTaH0BKe «PoMawKa•. C11cTeMa n03B0JilleT np0B0/IHTb Tpex
MepHblH a11an113, perncTp11pyll 0/III0BpeMeHH0 epeMll, aMnJIHTY/IY, II0Mep 11eTeKTOpa HJll1 KpaTHOCTH 
coena11e11Hif. ,Unll C>KaTHll perncTp11pyeMo» 1111q>opMau.11H 11cnoJih3YIOTCll 11ea 6noKa u.mppoeoro 
OT6opa. HaKonne1111e cneKTp0B np0113B0/111TCll B aan0M11Jlal011J.eM ycTpOHCTBe 256K l 6-pa3pll/lllblX 
CJI0B. KpoMe 0CII0BII0l'O Ka11ana 11aKonJieHl1ll TpexMep110H 1111q>opMau.1111 HMelOTCll 11ea aBT0II0MHblX 
0/IH0MepHblX Ka11ana, C0CT0llllJ.11X Ka>K]:lblH 113 epeMeHH0l'O K0/111P0BIIJ.11Ka 11 3anoMHHa1011J.ero ycT
p0HCTBa ua 4K l 6-pa3pll/lllblX CJI0B, 11 0/1111! KaHaJI, COCT0llllJ.HH 113 epeMeHH0l'O K0/IHP0BIIJ.HKa H 

K0/IHP0BIIJ.11Ka II0Mepa 11eTeKTOpa Wlll 811eTeKTOpOB. TTporpaMMHOe o6ecne'leHHe Cl1CTeMbl peaJIH30-
ea110 11a ll3h1Ke nacKaJib e c11cTeMe MS-DOS. Ono noaeonlleT ynpaBJillTb npou.eccoM npoee11eu11ll 
3KCnepHMeHT0B B HHTepaKTHBII0M 11 aBTOMaT11'leCK0M pe>KHMax. 

·ra6orn eMnon11e11a e Jla6oparnp111111e»Tpo1111oi1 q>11a11KH HM. H.M.<t>pa11Ka OIUIH. 

Coo6111em1e O6,,e111111em10ro 11IICTHTYTa ll}:lepHblX 11ccne11oea11HH • .LJ.y611a, 1994 

nepeeo11 A.H.OCTpommro 

Georgiev G.P. etal. Pl3-94-78 
Development or Spectrometric System for Automation 
of Multiparameter Measurements with Hardware Data Sorting «Romashka,. 

The system based on personal computer IBM PC/ AT and CAMAC equipment for multiparameter 
measurement on the spectrometric multidetector set-up «Romashka,. is descri.bed. The system allows 
to perform three-dimensional analysis with registration or time, apmlitude, detector number or number 
or coincidence at the same time. Two units of digital data selection are used for registered data 
decreasing. Data accumulation takes place in the memory unit with capacity fof 256K 16-bits words. 
Besides the main channel or three-dimensional data accumulation there are two autonomous one
dimensional data acquisition channels, each consisting or time coder and memory unit with capacity 
or 4K 16-bits words, and one channel, consisting or time coder and coder of detector number for 8 
detectors. Software was implemented using Pascal language in MS-DOS system. The software allows 
to control experiments through interactive and automatic regime of fulfilling. 

The investigation has been performed at the Frank Laboratory of Neutron Physics, JlNR. 
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Ha npOTR:eHHH PRAa JJeT B AaOopaTOPHH HeATPOHHOA .H3HKH 

HCnOJlb3YDTCR cneKTPOHeTpH4eCKHe CHCTeHli AJIR aBTOHaTH3aUHH 

HHOronapaHeTpOBliX H3HepeHHA C annapaTHOA COPTHPOBKOA HH.OpHaUHH 

/1,2/. H ace 3TO epeHR napaJJJJeJlbHO pa3BHBaDTCR ABa nOAXOAa K HX 

aeTOHaTH3aUHH: HaKonJJeHHe cneKTpOB B Oy.epHliX aanoHHHaDmHx 

ycTpOACTBax (3Y) OOJlbWOA eHKOCTH H HaKonJJeHHe cneKTPOB B naHRTH 

KOHnbDTepa (nKJ HJIH Ha ero AHCKe noA nocTORHHliH KOHTPOJleH nK. 

B HaCTORmeA paOoTe OyAeT paccHOTpeH nepeuA eapHaHT 

cneKTPOHeTpH4eCKOA CHCTeMU AJIR aBTOHaTH3aUHH HHOronapaHeTpOBliX 

H3HepeHHA C annapaTHOA COPTHPOBKOA HH$OpHaUHH, no3BOJIRDWHA 

CAenaTb oonee rHOKHM nOAXOA K HaKonJJeHHD cneKTPOB B 3Y. 

1.~eTeKTopHaR annapaTypa 

~JIR H3HepeHHR cneKTpa HHOXeCTBeHHOCTH raHMa-KBaHTOB npH 

B3aHHOAeACTBHH pe30HaHCHliX HeATpOHOB C RAPaHH HCnOJJb3YeTCR 

HHoroceKUHOHHliA CUHHTHJIJUIUHOHHblH AeTeKTOP THna "POMamKa" /3, 4/, 

pacnonoxeHHliA Ha 500-HeTpoeoA nponeTHoA Oa3e HHnyJJbCHoro 

HeATPOHHOro OycTepa H6P-30. 

~eTeKTOP COCTOHT H3 16 He3aBHCHHliX ceKUHA - KPHCTaJIJIOB 

NaJ(TII paaHepoH 122*122*152 1 HH 3 , npocHaTpHeaeHNX KaXANA CBOHH 

.OTOYHHOXHTeJJeH, H HHeeT CKB03HOA BaKyyHHliA KaHaJI AJIR 

npoXOXAeHHR KOJIJIHHHPOBaHHOro ny4Ka HeATPOHOB H paaHemeHHR 

HCCJJeAyeHUX oopa3UOB BHYTPH AeTeKTOpa /4/. 

~JIR KaXAOro aKTa B3aHMOAeACTBHR HeATpOHa perHCTpHpyeTCR 

ero epeHR npoJJeTa H KpaTHOCTb coenaAeHHA raHMa-KBaHTOB. 

napaHeTpli B3aHHOAeACTBHR $HKCHPYDTCR B naHRTH perHCTpHpyvmen 

CHCTeHli, eCJIH CYMMapHaR 3HeprHR aaperHCTpHpoeaHHliX A8T8KTOPOH 

raHHa-KBaHTOB HaXOAHTCR B npeAeJJaX OAHoro H3 ABYX 

3HepreTH4eCKHX OKOH - OT 2 AO 8 HJIH OT 0,35 AO 0,5 M3B - C 

noMOWbD KOTOPNX HA8HTH$HUHPYDTCR aKTN paAHaUHOHHOro aaxeaTa H 

pacceRHHR COOTBeTCTBeHHO. nopor perHCTpaUHH HHnYJJbCOB KaXAOA 

ceKUHH A8TeKTOpa COCTaBJJReT 0,1 M3B. 

CTPYKTYpHaR cxeHa cneKTPOMeTpa "POMamKa" npeACTaBJJeHa Ha 

PHC.1. -CHrHaJJU C BliXOAOB ~3Y 4epe3 3HHTTepHUe noBTOPHTeJIH 

. nocTynaDT napaJJJJeJlbHO Ha HHTerpaJJbHNe AHCKPHHHHaTOPN H~ H Ha 

CYHHaTop c. BNXOAHOA CHrHaJJ CYHHaTopa AHCKPHHHHHpyeTCR ABYMR 

AH$$epeHuHaJlbHNHH AHCKpHHHHaTopaMH ~~ H nocTynaeT KaK 

CTpOOHPYDWHA CHrHaJI Ha KOAHPOBWHK KpaTHOCTH coenaAeHHR KKC, 

OAHOBpeHeHHO Ha COOTBeTCTBYDmHe BXOAli KOTOporo nocTynavT 

~ 06-..c.AHHCHHa.lH HHCTHT)'T 11n.cp11wx MCt.ne#10-a11nH. }{)'6111. 199◄ 
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JJOrH4eCKHe CHrHaJIN C HHTerpaJJbHNX AHCKPHHHHaTopoe. KKC 

eupaOaTNBaeT CHrHaJI "CTOn" AJIR epeMeHHOro KOAHPOBWHKa BK-5 H 

nRTHpa3PRAHHA ABOH4HNA KOA KpaTHOCTH AJIR 6U0-24. ROA KpaTHOCTH 

BKJID4aeT B ceOR HH$OpHaUHD 0 KpaTHOCTH H3JIY48HHA 

aaperHCTPHPOBaHHOro COONTHR, a B cny4ae 'oAHOKpaTHNX coenaAeHHA 

- HH.OpMaUHD O HOMepe ceKUHH AeTeKTOpa, B KOTOpon npoHaomna 

perHCTpaUHR. CneKTPOMeTpH4eCKaR annaP.aTypa (H~. KKC, ~~ H CJ 

HaXOAHTCR Ha paCCTORHHH 10 HOT AeTeKTOpa, H3HepHTeJJbHliA HOAYJ!b 

- B H3MepHTeJlbHOM ueHTpe AH~ Ha paccoRHHH 700 MOT AeTeKTOpa. 

'l..CneKTPOHeTpH4eCKaR CHCTeHa C annapaTHOA COPTHPOBKOA 

HH.OpMaUHH "POMAIDKA" 

CymecTBYDT pa3JIH4Hlie eapHaHTN opraHH3aUHH HaKonJJeHHR 

MHOrOMepHOA cneKTPOHeTpH4eCKOA HH.OpHaUHH. OAHHH H3 HaHOOJJee 

pacnpocTpaHeHHNX B AH~ RBJIReTCR eapHaHT C HCfl0Jlb3?BaHHeM 

~HorO$YHKUHOHanbHoro "cneuKoHTponnepa" /1,2/, oocnyxweavmero 

aMflJIHTYAHNe 

HeynpaBJJReHOH 

"POMaWKa" /2/ 

H epeMeHHNe KOAHPOBWHKH B AOflOJIHHTeJlbHOH 

KpeRTe. npH AaJJbHeRmeM pa3BHTHH cneKTPOMeTpa 

.YHKUHH cneUKOHTPOJJJJepa, HCnOJlb3yeMNe B AaHHOR 

CHCTeMe, BOWJIH B cneuwaJJbHO paapaOoTaHHNR OJIOK UH.POBNX OKOH. 

Ha PHC.l. npHBeAeHa OJJOK-CXeMa CHCTeMN HaKonneHHR 

MHOroMepHOR cneKTPOMeTpH4eCKOR HH.OpMaUHH · cneKTPOMeTpa 

"POHamKa". no CTapTy peaKTopa aanycKaeTCR epeMeHHOR KOAHPOBWHK 

BK-5 H paapewaeT paOoTy aHnJJHTYAHOro KOAHPOBWHKa /5/. npw 

cpaOaTHBaHHH AeTeKTOpa era HOMep HJIH KpaTHOCTb cpaOoTaBWHX 

AeTeKTOPOB C COOTBeTCTBYDWHM npH3HaKOM OyAeT npHHRTa BO BXOAHOM 

perHCTpe BP,H OAHOBpeMeHHO Ha BK-5 nocTynHT 

AMflJIHTYAHliR CHrHaJI flOCTYflHT Ha AKlK /5/. 

nocTynaeT Ha COOTBeTCTBYDmHe BXOAN OJIOKOB 

.OpMHpyeTCR 18-paapRAHNR aApec, no KOTOPOMY 

AeTeKTOPHliR CHrHaJJ. 

~anee, KOA A+B+K 

EU0-24, rAe H3 HHX 

OyAeT AOOaeneHa 1 B 

COOTBeTCTBYDWHR cneKTP Oy.epHoro aanoMHHavmero YCTPOACTBa. 

B COCTaB CHCTeHN BXOART eme ABa KaHana AJJR epeMeHHOro 

aHaJIH3a OAHH04HNX AeTeKTOPOB (BKn4+3Y16K) H MHOroAeTeKTOPHNR 

epeMeHHon aHanwaa1op Ha a exoAOB IBKn4+3Y32K+KHm . CtieT4HK 

KC014 KOHTPOJJHpyeT HOHHTOPHNe CHrHaJIN. Taii.Mep KB004 OTC4HTNBeT 

.aCTPOHOMH4eCKOe epeMR. 

no cpaeHeHHD C nepeoHa4aJJbHNH eapHaHTOM CHCTeHH /2/ B 

npeAnaraeMOR BBeAeHN AOflOJIHHTeJlbHNe B03MOXHOCTH: 

~;l:~~~(r~~l~;: ·~~~~~4

~:i}:~i 
~1 f\'..-..,.,)-..f"-.~~.J:>,, .:.<.•J:;,..,.~Atir-V:l'.f'ii,Jt<l ill 
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• 
- OAMH M3 KaHaROB HaKOITReHMR BpeMeHHb!X cneKTPOB AOITORHeH 

KOAMPOBmMKOM HOMepa AeTeKTOpa (KHnl ARR 8 AeTeKTOPOB~ 
- ARR HaKonReHMR MHoroMepHoro cneKTpa speMR, aMnRHTYAa H 

KpaTHOCTb ("B+A+K") 03Y pacw11peHa AO 256K 24-pa3PRAHb!X 

cRoB; 

- pa3pa60TaH 6ROK U11$POBb!X 

COBMeCTHO 03Y 256K~ 

OKOH BU0-24 ARR paoorn 

Mar11cTpaRb KAMAK 

D3Y l l BUD I BUD I I 3Y 11' I BKn I I 3Y I BKn 11 KHn I 3Y I sKn I I Kc I KB I 9.K I 
2~6 2~ 2~ 16~ 4 16~ 4 132K I· 4 I 014 004 009 

AeT.-10 crapr Mi,2 K 

BK5 AKll IBP 

crapT Al---~ 
peaKTopa 

NIM 

TTL 

. L-s 

peaKropa 

- - - l 

HeynpaBRReMb!A KpeAT KAMAK 

- - J 

I I CT~6'----~ 

liJIH 

4>3Y-1 nn-1 Jl3-1 

* * 

4>3Y-16I 1 .. 1 U-2 Jl3-2 

PHC.1. BROK - cxeMa CMCTeMb! HaKOITReHHR MHOrOMepHoA 
cneKTPOMeTpHYeCKOA HH$OpMaUMH cneKTPOMeTpa "PoMaWKa". 
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3TO IT03BOnReT HaKannMBaTb KaK BpeMeHHb!e cneKTpb! B 

aMnnHTYAHb!X OKHax, TaK H aMnnHTYAHb!e cneKTPb! BO BpeMeHHb!X OKHax 

6e3 H3MeHeHH9. KOMMyTaUHH BXOAHb!X CHrHaROB, YTO cymecTBeHHO 

ITOBb!CHno rH6KOCTb CHCTeMb!, ee KOHTPORbHb!e $YHKUHH BO BpeMR 
npoBeAeHHR 3KcnepttMeHTa. 

ERaronapR yBeRHYeHHD eMKOCTHH 

803MO~HOCTRM EUD-24 no cpaBHeHHD 
6y$epHoro 

BUD /6/ 

3Y 11 HOBb!M 

B npouecce 
3KCnepttMeHTa HaKaITRHBaDTCR He TORbKO KpaTHOCTH B aMITRHTYAHb!X 

OKHax, HOH eAHHHYHb!e KpaTHOCTH ~nR Henpepb!BHOro KOHTPORR 3a 

HAeHTHYHOCTbD, 3$$eKTHBHOCTbD H Haae~HOCTbD pa60Tb! aereKTOPOB C 
3anttcbn pe3ynbTaTOB aaHHoro KOHTpOnR BMeCTe C H3MepReMOA 

$H3HYeCKOR HH$OpMautteA. 

2.BnoK UH¢poBb!X OKOH BUD-24. 
Ha PHC.2. npeACTaBneHa 6noK-cxeMa 6noKa UH$POBb!X OKOH,-

Mar11crpanb KAMAK 

Pl 
newtt$paropj I I Per11cTp 
KOMaHA ynpaBReHHR P2 

D3Y 4K*24 M Il Y 03Y 4K*24 

4> (Pi,P2) 

PMc.2.B,oK-CXeMa 6noKa UH$POBb!X OKOH BUD-24. 

.new11$paTop KOMaHA peaRH3yeT cReaynm11e $YHKUHH KAMAK: 
FOAO - YTeHHe aaHHb!X H3 Bb!6paHHoro 3Y ........ Q=l, 

FOAl - YTeHtte perttcrpa ynpaBneHMR ..... : ...... Q=l, 

F16AO - 3aITHCb aaHHb!X B Bb!6paHHOe 3Y .......... Q=l, 
F16Al - 3aITHCb perHCTpa ynpaBneHHR ............ Q=l, 

Pa3PRAN perttcTpa ynpaBneHHR HMeDT cReaynmee Ha3HaYeHtte: 

1-12611T - aAPeC Bb!6paHHoro 3Y, 
13,14 6HT - Bb!60p 3Yl HRH 3Y2 COOTBeTCTBeHHO, 
16 6HT - pa3peweHMe pa60Tb! EUD-24 B pe~HMe 

UM$posoro $MRbTpa (0- pe~HM KAMAK). 
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3anttcb o s 16 pa3PS!A perttcTpa ynpasneHHSl pa3pernaeT AOCTyn 

K 3Yl HJIH 3Y2 c MarHCTpaJIH KAMAK. 3anttcb OAHOro 24-pa3PS!AHOrO 

CJIOBa npOH3BOAHTCSl CJieAYDmHM oopa30M: 3anHCb aApeca C OHTOM 

BNOopa 3Y H 3anHCb AaHHNX no 3TOMY aapecy. 4TeHHe OAHOrO 

24~pa3PS!AHOro CJIOBa npoH3BOAHTCSl CJieAYDmHM oopa30M: aanHCb 

aApeca C OHTOM suOopa 3Y H YTeHHe aaHHNX no 3TOMY aapecy. 
B peXHMe QH(f)posoro (fJHJlbTpa EU0-24 MO~eT paOoTaTb KaK c 

OAHHM napaMeTpOM,TaK H C ABYMR. B nepsoM CJiyYae 12-pa3PRAHNA 

napaMeTp Pl nocTynaeT Ha 3Yl KaK aApec, a HH(f)OpMaQHR c BNXOAa 

24-paapS!AHoro 3Y1 nepeAaeTcR Ha nepeAHDD naHeJib onoKa. nocne 

aanHCH COOTBeTCTBYDmeA HH(f)OpMaQHH 3Yl BhlnOJIHReT (f)YHKQHH 

QH(f)posoro (fJH~bTpa, rAe BXOA - 12 pa3PRAOB (aApec) H BhlXOA 24 
pa3PS!Aa (AaHHble). BhlXOAHOA KOA HMeeT pa3pRAHOCTb 1-12. npHYeM 

pa3MemeH OH MoxeT ONTb B BNXOAHOM 24-pa3PS!AHOM CJIOBe 

npOH3B0JlbHhlM oopa30M. ECJIH paaperneHa paOoTa OAHOBpeMeHHO ABYX 
3Yl H 3Y2, TO KaXAhlA H3 HHX 3aHHMaeT B 24-pa3PS!AHOA BhlXOAHOA 

(f)yHKQHH 4> (P 1, P2 l Mee Ta, onpeAeJISieMhie nporpaMMHO. PeaJibHO 3TO 

AaeT B03MOXHOCTb, HanpHMep, npH HaKonneHHH THna "aMnJIHTYAa + 

speMSl", npocMOTpeTb speMeHHNe cneKTPhl B aMriJIHTYAHNX OKHaX HJIH 

aMnJIHTYAHNe cneKTPhl 80 speMeHHNX OKHaX. 

B BhlXOAHOA (f)yHKQHH 3aHHMaeMble (fJHJlbTpaMH pa3PS!Ahl 

nepeKpNBaDTCSl, KaK noKa3aHo Ha pHC.3. 3TO TT03BOJIReT 

nepepacnpeAeJIS!Tb, 8 3aBHCHMOCTH OT yCJIOBHA 3KCnepHMeHTa, 

pa3pS!All BNXOAHOA (f)yHKQHH EUO MeXAY 3THMH napaMeTpaMH. 

~HJlbTp 1 ... 1 2 3 4 5 6 7 8 * 20 21 22 23 24 

I I I I I I I I 
~HJlbTp 2 ... 1 2 3 4 5 6 7 8 * 20 21 22 23 24 

I I I I I I I I 
~ (Pl,P2) ... 1 2 3 4 5 6 7 8 * 20 21 22 23 24 

PHC.3. PacnpeAeJieHtte pa3PRAOB BNXOAHOA (f)yHKQHH. 

MHKponporpaMMHOe ycTpOACTBO (MnY) B peXHMe QH(f)posoro 

(fJHJlbTpa OXHAaeT aanpocu OT BNOpaHHNX BXOAHNX napaMeTpOB Pl HJIH 

P2, npoBOAHT onepaQHD YTeHHSl c COOTBeTCTBYDmHx 3Y, BhlCTaBJIReT 

3anpoc K "BHernHeMy" Oy(f)epHOMY 3anoMHHanmeMy YCTPOACTBY H nocne 
nOATBepxneHHSl nptteMa HM HH(f}OpMaQHH CHOBa OXHAaeT 3anpocbl OT Pl 
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HJIH P2. EU0-24 MOX6T paOoTaTb KaK (fJHJibTP OAHOro H3 napaMeTpOB 

Pl HJIH P2, TaK H KaK (fJHJlbTp AByxnapaMeTposoro COOblTHR Pl+P2. 24 

OHT 3axnoro 3Y MOXeT sunoJIHRTb poJib (f)YHKQHH 3anycKa 

COOTBeTCTBYDmero (fJHJlbTpa, T.e. eCJIH o- COOblTHe HrHOPHPY6TCR, 1-

BXOAHOA KOA HaXOAHTCR B 3aAaHHOM AHana30He. 

nonycKaeTCR 00b6AHHeHHe HeCKOJlbKHX EU0-24 no BNXOAY, YTO 

no3BOJISleT noJiyYHTb QH(f)posoA (fJHJlbTp AJIR MHOronapaMeTposoro 

COOhlTHR C HeOOXOAHMNM KOJIHYeCTBOM napaMeTpOB. KOJIHYeCTBO 

napaMeTpOB orpaHHYHBaeTCR TOJlbKO eMKOCTbD Oy(f)epHoro 3Y ,H 

aonycTHMOA CTeneHbD "cxaTHR" HH(f)OpMaQHH. "MepTBOe" speMR EU0-24 
200HC cymecTBeHHO MeHbllie speMeHH oopaOOTKH HH(f)OpMaQHH B 

npHMeHReMhlX Oy(f)epHNX 3Y (700HC - 2MKC I. nocKOJlbKY ~(Pl,P2) 

SIBJIReTCR 24-pa3pRAHhlM -a):\pecoM AJIR 6ycpepHoro 3Y. TO ee eMKOCTb 

He ,l:\OJIXHa npesumaTb 16M CJIOB. 
EU0-24 MOEeT HaATH npHMeHeHHe AJIR 3KCnpecc-aHaJIH3a H B 

APYrHX MHOroMepHhlX CHCTeMax AJIR KOHTPOJIR "Kati.eCTBa" HH(f)OpMaQmi 

Oe3 npOAOJIEHTeJibHOA oOpaOOTKH OOJlblliOro ee OObeMa, 

HaKanJIHBaeMoro Ha MarHHTHOM ,l:\HCKe HJIH JieHTe, T.K. C ero noMombD 
B Oy(f)epHOM 3Y HaKanJIHBaDTCSl yxe "rOTOBhle" AJIR aHaJIH3a cneKTPhl. 

H B OOJlblliHHCTBe CJiyqaeB HX AOCTaTOll.HO KaK AJIR KOHTPOJIR 3a XOAOM 

3KcnepHMeHTa, TaK H AJIR nepBHYHOA oueHKH sceA HaKonJieHHqA Ha 

AHCKe HJIH JieHTe HH(f)OpMaQHH. 

3.nporpaMMHoe ooecneti.eHHe 
nporpaMMHOe ooecneti.eHHe CHCTeMhl paapaOoTaHO Ha OCHOBe 

HaKonJieHHOro onhlTa 3KCnJiyaTaQHH /2/. OHO BKJIDti.aeT nporpaMMhl: 
AJIR noaroTOBKH CHCT6Mhl K H3MepeHHRM, ):\JIR TeCTHPOBaHHSl 

HCnOJib3yeMOA annapaTYPhl KAMAK, AJIR asToMaTH3aQHH npouecca 
npose,l:\eHHSl H3MepeHHA, AJIR onepaTHBHOro aHaJIH3a HaKOnJieHHR 

):\aHHhlX. 
B CHCTeMe HCnOJlb3Y6TCR ll.6Tblpe (f)H3Hll.6CKHX KaHaJia HaKOnJieHHSl 

cneKTPOMeTPHY.eCKOA HH(f)OpMaQHH, 0,1:\HH H3 KOTOPhlX paOoTaeT qepe3 

OJIOKH UH(fJPOBOrO OTOopa. B 3aBHCHMOCTH OT KOJIHY.eCTBa napaMeTpOB 

B CHCTeMe HCnOJib3yeTCSl OAHH HJIH ABa QH(f)pOBhlX (fJHJlbTpa. PaOOTa 
KaXAOro EU0-24 onpeaeJIReTCR ABYMS! TaOJIHQaMH, KOTOpble OTTHCUBaDT 
pa3JIHll.Hble pexHMhl paOOTN OJIOKa. cymecTsyeT cneuHaJlbHaR KOMaHAa, 

TT03BOJIRDmaR C03AaBaTb H peAaKTHPOBaTb TaOJIHUhl B HHTepaKTHBHOM 
pexHMe. npH 3TOM KOHTpOJIHPYeTCR npaBHJlbHOCTb BBOAHMOA 
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HH$OpMaQHH H cymecTByeT ueRaSI CHCTeMa Y.!IOOHHX ,!IRS! nORb30BaTeRSI 

no,!ICKa30K. C03,!laHHNe TaORHUN 3anoMHHaDTCSI B BH,!le $aAROB Ha 

,!IHCKe nK. HMeHa $aAROB reHePHPYDTCSI nporpaMMOA aBTOMaTH4eCKH, a 

nORb30BaTeRD TaORHUH ,!IOCTynHH no HX HOMepy. 
nporpaMMa H3MepeHHA ynpaBRS1eT 4eTNpbMSI KaHaRaMH HaKonReHHSI 

C noMombD HHTepaKTHBHHX KOMaH,!I: Ha4aRO, OCTaHOB H npO,!IORllteHHe 

H3MepeHHSI, 3anHCb ,!laHHNX Ha ,!IHCK H .!IP, YnpaBReHHe Kallt,!IHM 

KaHaROM ocymecTBRSleTCSI He3aBHCHMO, O,!IHaKO cymecTByeT 

cneuHaRbHaSI KOMaH,!la, C noMombD KOTOpOA nORb30BaTeRb HMeeT 

B03MOlltHOCTb C03,!laTb norH4eCKHA KaHaR, BKRD4aDmHA RHOO BCe, RHOO 

4aCTb H3 4eTHpex $H3H4eCKHX;. nporpaMMa HHTepnpeTHpyeT KaHaR 

HaKonneHHSI ,!IRS! 8 ,!leTeKTOPOB KaK O,!IHH .H3H4eCKHA KaHaR. K HeMy 

npHMeHHMH BCe nepe4HCneHHHe KOMaH,!IN ynpasReHHSI. 

noMHMO HHTepaKTHBHoro pelltHMa B03MOlltHO opraHH30BaTb cepHD 

H3MepeHHA ,!IRS! Kallt,!IOro H3 KaHanoB, B TOM 4HCne H ,!IRS! 

ROrH4eCKOro. npH no,!lrOTOBKe cepHH onpe,!leRSleTCSI KORH'leCTBO 

H3MepeHHA B Hen, sa.11aeTCSI speMSI HaKonReHHSI ,!laHHHX B O,!IHOM 

H3MepeHHH - RHOO acTpOHOMH4eCKOe speMsi, RHOO BeRH'IHHa 

MOHHTOpHoro cqera; CneuHaRbHNe KOMaH,!IH IT03BORSIDT HHHUHHPOBaTb 

BbIIIOJIHemre cepm,1 H3MepeHHA, 

npeKpaTHTb ee BNnoRHeHHe. 

~RSI onepaTHBHoro aHaRH3a 

C03,!laHHHe nporpaMMH no3BORSIDT 

cneKTPH, OObeM KOTOPNX MOllteT 

noBepXHOCTeA HRH KapTH ypOBHeA, 

OCTaHOBHTb, npO,!IORlltHTb HRH 

HaKanRHBaeMOA HH$OpMaUHH 

BHBeCTH Ha 9KpaH repMHHaRa nK 

COCTaBRSITb 32-256K B BH,!le 

H3 $aARa RHOo H3 3anoMHHanmero 

ycTpOACTBa. cymecrsyer B03MOlltHOCTb nepBH4HOA oOpaOOTKH cneKTpa. 

3TO apH$MeTH4eCKHe onepaQHH C $aARaMH cneKTPOB H KOHCTaHTaMH, 

3anHCb tiaCTH cneKTpa B OT,!leRbHNA ,anR H oObe,!IHHeHHe HeCKORbKHX 

cneKTPOB•B O,!IHH ,anR ,!IRS! .11anbHeAwen oOpaOOTKH. 

nporpaMMHoe ooecnetieHHe cHcTeMH peaRH30BaHo Ha 

nporpaMMHPOBaHHSI nacKanb B onepaQHOHHOA CHCTeMe MS-DOS. 

3aKRD4eHHe 

C noMombD . npe,!ICTaBReHHOA H3MepHTeRbHOA CHCTeMN 

Sl3HKe 

,!IRS! 

perHCTpaQHH HMnyRbCOB C HCnORb30BaHHeM C04eTaHHSI MeTO,!la speMeHH 

npoReTa H MeTO,!la cneKTPOMeTpHH MHOllteCTBeHHOCTH MOlltHO noRytiaTb 

TpexMepuHe H300paxeHHSI pacnpe,!leReHHSI MHOllteCTBeHHOCTH 

raMMa-KBaHTOB ,!IRS! OT,!leRbHNX pe30HaHCOB (pHC.4.). 
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PHC.4.TpexMepHoe H300pallteHHe pacnpe,!leReHHSI 

MHOllteCTBeHHOCTH raMMa-KBaHTOB OT pa,!IHaUHOHHOro. 

3aXBaTa HeATPOHOB raqmHeM-117. no OCH X H Y 

- 9HeprHSI HeATpOHOB H KpaTHOCTb cosna,!leHHA, 

no OCH z - 'IHCRO COOHTHA. 

B 3aKJIIO'leHHe' HeOOXO,!IHMO OTMeTHTb, 'ITO EU0-24, SIBRSIS!Cb 

,!laRbHeAWHM pa3BHTHeM OROKOB npe.11sapHTeRbHoro annapaTHOrO OTOopa 

cneKTPOMeTpH4eCKOA HH$OpMaQHH, no3BORSleT cymecTBeHHO paCWHPHTb 

B03MOlltHOCTH cneKTPOMeTpa: 
- cymecTBeHHO noBHWeHa rHOKOCTb H pacwHpeHH $YHKUHOHanbHHe 

B03MOlltHOCTH ,!IRS! npoBe,!leHHSI 9KCnpecc -aHaRH3a HaKanRHBaeMOA 

HH$OpMaUHH no speMeHHHM cneKTpaM B aMnRHTY.!IHHX OKHax J,j 

aMnRHTY.!IHHM cneKTpaM BO speMeHHHX OKHax; 
- C 16 ,!10 24 'OHT pacwwpeHa BHXO,!IHaSI .YHKUHSI ~ (Pl,P2), 

KOTOpasi SIBRSleTCSI 24-pa3pSl,!IHNM a.11peCOM ,!IRS! 6y~epHOro 3Y, T.e. 

eMKOCTb Oy$epHoro 3Y MOllteT ,!IOCTHraTb 16M cnos; 
- OObe,!IHHeHHe HeCKORbKHX SU0-24 no BHXO.!IY no3BORSleT 

nony'IHTb .UH$POBOA $HRbTP ,!IRS! MHOronapaMeTposoro COOHTHSI C 

HeOOXO,!IHMHM KORH'leCTBOM napaMeTpOB. 
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Enaro.napR HOBNM B03MO~HOCTRM cneKTPOMeTpHqeCKOR CHCTeMN 

"POMAlliKA" CTan B03MO~eH KOHTPORb 3a H,lleHTHqHOCTbD, Ha,lleXHOCTbD 

paOOTN .neTeKTOpOB C 3aTIHCbD pe3yRbTaTOB ,llaHHOro KOHTPORR BMecTe 

C H3MepReMOR $H3HqecKOR HH$OpMauHeR. 
B 3aKnDqeHHe 

A.B.BHHOrpa.nosy H 

CHCTeMN. 
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