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I. BBE,L1EHf1E 

OgHo 1-13 riepcneKTI<lBHbiX HanpasneHI-1~ pa3BI-1TII1R 3!(cr1epi-'!MeHTanb
H~x MeTOAOB B o6naCTH $H3HKH npoMemyT04H~X 3Heprll1~ CBR3aHO 
C HCfl0Jlb30BaHMeM MHOrOCJlO~H~X nonynpOBOAHMKOBWX cneKTpOMeTpOB. 

BoaMOMHOCTI-1 nony4eHHR repMaHHR H Kpe~HMR s~coKo~ ~111CTOT~, 
a TaK~e COBepweHCTBOSaHMe TeXHOJlOrMM M3rOTOBJleHMR nonynposog
HMKOBWX AeTeKTOpOB n03BOnR~T yme B HaCTOR~ee BpeMR MCnOJlb30-
BaTb MHOrOCJlO~H~e Ha6op~ nonynpoBOAHHKOB~X AeTeKTOpOB Ailfl 
cneKTpOMeTpMM 4aCTMU C 3Heprll1e~ AO COTeH M3B M B~COKMM 3Hep

reTH4eCKHM paapeweHHeM - go 200 K3B. Xopowee speMeHHOe paape
weHMe MHOrOCJlO~H~X nonynpOBOAHMKOBWX cneKTpOMeTpOB onpegenReT

CR MCnOJ1b308aH111eM OTHOCHTeJlbHO TOHKMX nonynpOBOAHII1KOB~X geTeK
TOpOB, MMe~~HX Mance BpeMA C06MpaHMR HOCMTene~. B~COKI-'!e Bpe
MeHHWe xapaKTepii1CTMK111 n0380JlR~T 3~~eKTMBHQ 111CnOJ1b308aTb CMr
Hanw c nonynposoAHHKos~x AeTeKTopos s nor111Ke oT6opa co6wTM~. 

TaK, gnR nonynposOAHMKosoro cneKTpoMeTpa, 111CnonbaosaHHoro Ha 
ny4Ke nMoHos c 3Heprll1e~ 300 M3B, 6b1no nony4eHo speMetiHoe paa
peweHHe 600 nc/ 1 ~ 

BamHy~ ponb 8 AOCTMMeHII1111 BWCOKHX MeTpOnOrM4eCKII1X xapaKTepii1-
CTHK nonynpoBOAHHKOBWX cneKTpOMeTpOB HrpaeT 3neKTpOHHaR CMCTe
Ma, ABJlfl~~aACR HeOTbeMneMO~ 4aCTb~ ycTaHOBK111 111 Cnyma~aA Ailfl 

$YHKU1110HanbHoro npeo6paaosaHMR 111 nepega4111 111H~OpMa4111111, a TaKme 
4aCTII14HO AnR uene~ ynpasneHII1A. flp111H4111n111anbHO~ oco6eHHOCTb~'Ta

Ko~ 3neKTPOHHO~ CII1CTeMw ABnReTCA ee opraH1114ecKaR CBR3b c UBM. 
CneKTpoMeTp, UBM, 3neKTpOHHaA CII1CTeMa, nporpaMMHoe o6ecne4e
H111e o6pa3yiOT egii1HY~ aBTOMaTII13111pOBaHHy~ CHCTeMy c6opa 111, 06pa-

60TKH MH~OpMa4HH, OpMeHT111pOBaHHy~ Ha peWeHHe onpegeneHHO~ $H-
3M4eCKO~ npo6neM~. 

2. CflEKTPOMETP 

f13BeCTHaA/V MeTOAHKa H3MepeHHR 3HeprHM aapRMeHH~X 4aCTH4 

C nOMO~biO MHOrOCJlO~HWX nonynpOBOAHMKOB~X KpeMHII1eBWX TeneCKOnOB 
n0380J1ReT cy~eCTBeHHO npogBHHYTbCR B 3KCnepii1MeHTa,nbHbiX 1-'!CCne

AOBaHHRX npoueccos norno~eHHR nHOHOB RgpaMII1. 

CxeMa ycTaHOBKH, B KOTOpO~ HCnOJ1b3yeTCA gsyxnne4eBaR reo
MeTpii1A cneKTpOMeTpa, noKa3aHa Ha PHC. ], 0CHOBHbiMH 3neMeHTaMH 

AeTeKTHpy~~e~ ,4aCTM RBJlfl~TCA MAeHTH~1114HPY~~Me MOHMTOpHWe ge

TeKTOpbl flfl.L\ L').J, flfl.L\ ~2, MHWeHb M, MHOrOCJlO~Hble cneKTpOMeTpM-
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PH<:,:_!_. Y C TpOHC TBO IJ:BYXITJ1el.J:eBo
ro MHOrOCJ10HHOrO ITOJ1YITPOBOIJ:HH
KOBOrO cneKTpOMeTpa, 

~~~~ 1(nu) U~11~~ 
flflil ] d.Z J10HUmt}pH/IIe 

flfl,D.M Rl'ntf!NmOfW 

t I7.Y'flHI 

py~~111e TenecKon~ Tl, T2. B Ka4ecTse MOHMTOPH~x geTeKTopos 

flfl.L\L).J,flfl.L\i\2 H HAeHTH$MKaTopos TeneCKOnOB flfl.L\Tl.]' flfl.L\T2.1 
HCnOJ1b30BaHbl nonynpOBOAHHI<OBble Si(Au)- geTet<TOpbl TOJl~HHO~ 

W 4 .o, = 0,4 MM M gHaMeTpOM 4YBCTBHTenbHO~ o6naCTH d 4 , 0 , = 
= 32 MM. BpeMR C06HpaHHR HOCHTeneM 3apRga COCTaBnReT -120 HC. 
B Ka4eCTBe MHWeHH s pRge 3KcnepHMeHTOB H gnA OTpa6oTKH MeTo

AHKH HCnOnb'3yeTC.f1 11MHBaR MHWeHb 11
, BblnOnHeHHaA B BHge nonynpo

BOAHHKOBOro fu(Au)-geTeKTopa. 3To noason.ReT 6onee HagemHo sw
genRTb C06WTHR C norno~eHHeM nHOHOB B MHWeHH H B~nOJlHRTb HOp
MHpOBKy Ha KOJlM4eCTBO OCTaHOBOK, 0CHOBHWMH 3JleMeHTaMH Tene
CKOnOB T1, T2 ~BnR~TCR nHTM~-gpe~~oswe nonynposogHHKOB~e &(LD 
-geTeKTOp~ C gHaMeTpOM 4YBCTBHTenbHO~ o6naCTH ~ 4 , 0 ,= 32 MM 
H TOn~HHO~ 4yBCTBHTeJlbHO~ o6naCTM w4 , 0 ,= 3,0 MM, nonHaR TOn

~HHa CTOnKM geTeKTopos w =30 MM. Co6cTBeHHOe 3HepreTH4ecKoe 
paapeweHMe fu(Li)-geTeKTopos no 3neKTpoHaM /HCT04HHK W6Bi I 
COCTaBnReT -26 K3B. 

B HaCTOR~ee speMR HCnonbayeTCR sapHaHT TenecKonos, Kamg~~ 

H3 KOTOp~X COCTOHT H3 BOCbMH nonynpOBOAHHKOB~X geTeKTOPOB 
/nepBbl~ HAeHT1<1~HKaTop Si(Au), ocTanbHbJe Si (Li) /. 3To noasonA
eT H3MepRTb 3HeprHIO no nonHOMY 3Hepros~geneHHIO gnR npoToHOB 
c MaKCMManbHOA 3HeprHeA go 77 M3B, geATpo~os - go 104 M3B, 
TpHTOHOB - AO 125 M3B. 

3. 3nEKTPOHHA~ Cf1CTEMA CflEKTPOMETPA 

0CHOBH~e OC06eHHdCTH pa6oT~ 3JleKTpOHHO~ CHCTeM~ MHOrocnoA
HOrO nonynpOBOAHHKOBOrO cneKTpOMeTpa CBR3aHW C 60JlbWII1M KOJ11<1-

4eCTBOM KaHaJlOB perHCTpa4HH, B~COKO~ T04HOCTbiO perHCTpa4HH, 
pa60TOA npM B~COKHX 3arpy3KaX /B~COKOA HHTeHCHBHOCTM/. 

3neKTpOHHaA CHCTeMa sneKTpOMeTpa AOil*Ha B~nOJlHATb cnegyD-
~Me ~YHKUHH: 

- 3~$eKTMBHW~ npegsapHTeJlbH~~ OT60p C06WTMAi 
- perHCTpaUH~ MHOrOKaHaJlbHO~ cneKTpOMeTpH4eCKO~ HH$OpMa4HM; 
- KOHTp@nb COCTORHHR ycTaHOBKH. 

Orornlf.HfHHbllil 1111-lCFT.-1 · 
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PHc.2. ~YHK~HoHanhHaH cxeMa 
CHCTeMbJ. 

3TH ¢YHK~HH OnpegenB~T .CTpyKTypy 3neKTpOHHO~ CHCTeMbl cneKT
poMeTpa /pHc. 2/. OcHOBHbiMH 3neMeHTaMH ee .ABnBIOTC.A: 

- nHHe~Ka 3ap.Ag04YBCTB!-1TenbHbiX npegyCHnHTene~, HMeiOUIHX 
6b!CTpbl~ 11 BpeMeHH0~ 11 BbiXOA gn.A OpraHH3a~HI-1 norHKH npegsapHTenb
HOrO OT6opa C06biTH~ 1-1 nHHe~Hbl~ 11 3HepreTI-14eCKH~ 11 BbiXOA gn.A pe
rHCTpa~l-11-1 3Heproa~geneHH.A B nonynpoaogHHKOB~X geTeKTOpax; 

- norH4ecKa.A CHCTeMa 6~crporo or6opa co6~TH~, cnyma~a.A gn.A 
opraH1-13a~1-11-1 npegsapHTenbHoro or6opa KOHKpeTH~x co6~TH~, Heo6-
XOAI-1MbiX gn.A HCCnegoBaHH.A j 

- nHHe~Ka 6nOKOB perHCTpa~HH cneKTpOMeTpH4eCKO~ HH¢0pMa~HI-1, 

cnyma~a.A gn.A npeo6pa3osaHH.A CHrHanos c nonynposogHHKos~x ge
TeKTopos a ~1-1¢posy10 ¢opMy An.A nepega4H a naM.ATb UBM; 

- .6noKH CB.A3H c UBM, ocy~ecran.A~~He nepega4y cneKrpoMeTpH-
4eCKo~ 1-1 cnyme6Ho~ HH¢opMa~HH a naMBTb UBM gn.A HaKonneHH.A 1-1 

npegsapHTenbHO~ o6pa6oTKH; 
- ycrpo~crso HaKonneHH.A 1-1 o6pa6oTKH HH¢opMa~HH, cnyma~ee 

An.A Kan1-16pOBKI-1 cneKTpOMeTpH4eCKHX KaHanOB H KOHTpOn.A COCTO.A
HHB Cf.1CTeMbl. 
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PHc.3. BnoK-cxeMa 3neKTpoHHOH CHCTeMbi cneKTpoMeTpa. 

I If 
• 

.J 

HaKonneHHe craTHCTH4ecKo~ ~H¢opMa~HH 1-1 nogrorosKa 3Kcnep!.1-
MeHTanbHbiX gaHHbiX gn.A OKOH4aTeJlbHO~ o6pa60TKI-1 pe3ynbTaTOB ocy
~eCTBnBeTCB Ha UBM EC-1030, pa6ora10~e~ Ha JlHHHH c 3neKTpOHHO~ 
CHCTeMO~ cneKTpOMeTpa. ' 

5noK-cxeMa 3neKTpoHHO~ CHCTeM~ MHorocnoAHoro nonynposog
HHKosoro cneKrpoMerpa np1-1segeHa Ha pHc.3. C1-1creMa .peanH3osa
Ha Ha ocHose ynpasnFJIO~e~ UBM CM-3 c--;;;:rep¢e~coM 1106u1aB WHHa 11

, 

no3BOJ1BIO~HM OCy~eCTBHTb conp.AmeHMe BCeX yCTpO~CTB CHCTeM~, 
nporpaMMHO ynpasn.AeM~x Mogyne~ a craHgapre KAMAK M ¢YHK~Ho
HanbH~x Mogyne~ 6~crpoA norH4ecKo~ 3neKTpOHHKf.1. AnR ocy~ecr
sneHHB CB.A3H c UBM a CHCTeMe Mcnonb3oeanHCb MOAYJ1!.1 KAMAK, pa3-
pa6oraHH~e a fla6oparopHH .AgepH~x npo6neM OHRH/3/. 

3.1. 5~CTp~A norH4eCKHA or6op co6~TI-1A 

B ycraHoBKe c geyxnne4eeo~ reoMeTp!.1e~ 6~crp~~ norH4eCKH~ 

or6op co6wrH~ ocy~ecren.AeTc.A nyreM aHanf.13a cnegyiO~Hx c1-1rHanoe: 
- OT MOHMTOpHbiX geTeKTOpOB nnA ~~ , nnt:\ ~2, n03BOJ1BIO~HX MAeH

TH¢H~HposaTb rr--Me30HW C 3HeprHeA, COOTBeTCTBYIO~e~ OCTaHOBKaM 
B MHWeHH; 

- OT 11 mi-1B0~ 11 MHWeHH, n03BOJl.AIO~eA 6onee HagemHO npOBOAHTb 
OT60p C06WTH~, COOTBeTCTBYIOQHX OCTaHOBKaM rr--Me30HOB B MHwe

HH; 
- OT HAeHTH¢HKaTopos TenecKonos nnATI.lo nnAT2.l> n03BOJl.A~

~MX perHCTpHpOBaTb BTOpH4HWe 4aCTH4W COOTBeTCTBeHHO B KamgoM 
TenecKone. 

Or6op ocraHoeoK rr- -MeaoHoe a MHweHI-1 npoH3BOAHTCB c noMoQbiO 
aHaJlH3a He TOJlbKO JlOrH4eCKMX CHrHaJlOB, HO H aMnJlHTYA C MOHHTOp
HbiX geTeKTOpOB nnt:\~1; nnA ~2 . npH :.noM orpaHH4eHHe Ha MaKCH
MaJlbHO B03MOmHwe MM~YJlbCW /3~eproe~gene~M.A/ B nnt:\ ~2 !.1CnOJlb3y
eTC.A An~ OT6paKOBKf.1 OCTaHOBOK nHOHOB BO BTOpOM geTeKTOpe /yc
TaHOBKa eepxHero nopora/. An.A or6paKoBKH nMOHoB, nponera~QHX 

MHWeHb 6e3 OCTaHOBKM, HCnOnb3yeTCB orpaHH4eHMe Ha MMHMMaJlbHO 
B03MOmHble MMnynbCbl B nnt:\~1 /ycTaHOBKa HMmHero nopora/. npM 
BKJ1104eHHH 060MX nnA~l, nnt:\~2 Ha cosnageHHe BMAHO, 4TO ycra
HOBKa ABYX noporoB OAHOBpeMeHHO n03BOJ1BeT B~genMTb nHOH C oc
TaT04HWM npo6eroM, COOTBeTCTBY~QHM OCTaHOBKaM nHOHOB B MHWeHH. 

Or6op 3agaHHwx co6wTM~, cooreercrey~QHX peaK~MBM norno~e
HHB rr~ -Me30HOB B MHWeHH, a TaKme KOHTpOnb 3¢¢eKTHBHOCTH pe
rMCTpa~MM OCyQeCTBJlBeTCB Ha OCHOBe norH4eCKHX COBnageHH~: 

MOHHTOpHble geTeKTOpbl - nnt:\~1, nnt:\~2 ; 
MOHMTOpHble geTeKTOPbl, MMWeHb - nnt:\ ~~ , nnA ~2, M; 

MOHHTOpHble geTeKTOpbl, MMWeHb, TenecKOn 1 - nnA ~ 1, nnA ~ 2 , 

M, T1; 
1-IOHHTOpHble geTeKTOpbl, MHWeHb, TenecKon 2 - nnA ~1 , nnt:\ ~ 2 

M, T2; 
ABO~Hble cosnageHHB - nnA ~~ , nnA ~2· M' T1 ' T2. 
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PHc. 4, KpHBbie sap;epJKaHHhiX cos

rrap;eHHH B norH~ecKHX KaHanax. 

C ~enb~ nony4eHHR ny4wero 
speMeHHoro paapeweHHR norH4e
cKo~ CHCTBMW 6wcTp6ro OT60pa co-

6WTH~ HCnOJ1b3Y~TCR CHrHanw C 
6biCTpbiX / 11 BpeMeHHbiX11

/ BbiXOAOB 

npBAYCHJlHTene~ C nOCllBAY~~HM 
$OpMHpOB3HHBM J10rH4BCKHX CHrHa
JlOB BpeMeHHO~ npHBR3KH, KOTOpoe 
OCy~eCTBJlRJ10Cb HABHTH4HWMH Ka
H3113MH, peanH30B3HHWMH H3 OCHO

Be JlHHB~KH 6nOKOB H3HOCBKYHAH0~ 
norHKH I 4/. 

8 cneKTpOMBTpH4BCKHX K3H3113X HCnOJ1b30B3J13Cb CHCTeMa 6J10KOB 
/CM,/5/ /. CHrHanw c npeAYCHJlHTene~ n213 nocTyna~T Ha 6wcTpwe 

ycHnHTenH Y203 All.R nony4eHHR aMn1lHTYAbl, Heo6XOAHMO~ A11R pa-
6oTw $OpMHpOBaTeJ1e~ T04HO~ BpeMeHHO~ npMB.R3KH nonynpOBOAHHKO
BWX ABTeKTOpOB $205. 3TH $OpMHpOB3TeJ1H ocy~eCTBJl.R~T KOMneHca
UH~ BpeMeHHOro paa6poca CMrH31lOB C nonynpoBOAHMKOBWX AeTeKTO
pOB H, KpOMe TOrO, gnR CMrHaJlOB C MOHHTOpHbiX ABTeKTOpOB H 

11
}1(11-

80~11 MHWeHH OCy~eCTBJl.R~T aMnJ1HTYAHY~ AHCKpHMHH31..\H~ All.R BbiAe
JlBHHR ocTaHOBOK 1T- -Me30HOB B MHWeHH. Aanee cMrHanbl nocTyna~T 

Ha $OpMHpOB3TBJ1H CT3HA3PTHWX J10rH4BCKHX CHrHaJlOB. 
Ha pHc.4 npHBeAeHw KpHBwe aagep}l(aHHWX cosnageHH~ B norH4e

CKHX K3H3113X cneKTpOMeTpa /B Ka4eCTBe onopHOrO HCnOJ1b30B31lCR 

nepBW~ ABTBKTOp MOHHTOpHO~ CHCTeMW nn.QAl /, H3MepeHH~e C HC
nOJ1b30B3HHBM HCT04HHK3 ill6 Ru • .QnHTBJlbHOCTb C$OpMHp0~3HHWX CHr
H3J10B BpeMeHHO~ npHB.R3KH COCT3BJ1RJ13 BBJ1H4HHY 60 HC, CHrH31lW 

COBn3ABHHA opraHH30B3HW Ha C4eTBepeHHOA nRTHBXOAOBOA CXeMe 
COBn3AeHH~ CO BCTpOeHHWMM 33Aep}I(K3MM H o6~HM KaH31lOM aanpeTa 

/pHc.3/. 
--c;:;r:-H31lbl BpeMeHHOA npHB.R3KH HCnOJ1b30B31lHCb T3K}I(e All.R M3Me

peHMR 3arpy30K KaHaJlOB cneKTpOMeTpa, 4TO n03BOJ1MJ10 3$$eKTHBHO 
KOHTpOnHp0~3Tb COCTORHHe CMCTBMW M YCT3HOBKM. HsMepeHHe 3a
rpy30K K3H3110B OCy~eCTBJl.RJlOCb C nOMO~b~ C4BT4MKOB C KOHTpOn

nepOM A1l.R BWBOA3 MH$OpM31..\MH Ha 3KpaH AMCnne.R. 
BenM4MHW aarpyaoK KaHanos 6wcTporo'norM4ecKoro oT6opa co-

cTaBHnM 

nnA AI , nnAA 2 
nnA AI, nnA 62 , M 
nnA 111 , nnA 112 • M, nnA TI.I 
nn.Q AI, nn.Q M, M, nn.Q T2.l 

OueHKa ABD.AHbiX cosnageHMA TenecKonos 
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4830 HMn/c 
1098 MMn/c 
4,25 MMn/c 
4,06 MMn/c. 

COCT3BMJl3 4 MMn, aa 100 c. 
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3.2. PerHCTpaUHR cneKTpoMeTpH4ecKoA MH$opMal.\HH 

6nOKH perHCTp3UHH cneKTpOMeTpH4eCKOH MH$OpM3UMM OCy~eCTBJl.R

~T npeo6paaosaHMe cHrHano~, nocTyna~~HX c AeTeKTopos, a 1..\M¢
poswe KOAW. HanH4He 60J1bWOrO 4MCJ1a KaHaJlOB, BWCOKa.R T04HOCTb 

M 60J1bWHe 3arpy3KH o6yCJ10BH1lM npHH.RTY~ CTpyKTYPY KaHaJlOB pe

rHCTpaUHH cneKTpOMeTpH4eCKO~ HH$OpM3UHM /pV1C.3/. 
C~rH31lbl c 1lHHBHHbiX / 11 3HepreTH4eCKMX11 / Bt:iXO.Qos npeAYCV1mtTe

ne~ nocTyna~T Ha cneKTpoMeTpM4BCKHe ycHnHTe1lV1 11 Aanee - Ha 
aHanoro-uH$poswe npeo6paaosaTenH. B HacTo.R~ee speMR peanHao
saHw 11 cneKTpOMeTpH4eCKHX K3H3110B C yCHJlMTen.RMM 6YC2-97 H 
3HdnorO-UM$pOBWMH npeo6pa30B3Te1l.RMH, BWnOJlHBHHWMH H3 OCHOBe 
TP3AHU110HHOrO MeTOA3 npeo6pa30B3HH.R 11 aMn1lHTYAa-speM.R-KOA

11
• npe

o6pa30B3Tenl1 peanM30B3Hbl ·B cTaHAapTe KAMAK 11 noasonR~T opraHM
aosaTb gocTaT04HO 3$$eKTHBHY~ nepega4y HH$OpM31..\V1H a UBM. OcHos
Hwe xapaKTepHCTI1KV1 cneKTpOMeTpV14eCKV1X K3H3110B npV!BegeHW B Ta6-

JlV1[\e. 

CneKTpoMeTpH~ecKHe KaHanhl 

I. HemmeiiHoCTb IHHTerp,. I 
2. CTa6HnhHOCTb (t 0

) 

3. CTa6HnhHOCTh (0 
4. PaspemeHHe lc 3KBHBaneHTHOH 

eMKOCTbiO 11I1Jll 
5. PaspemeHHe rro a -.HCTO'!HHKY 

226 Ra 
I 3KcnepHMeHTanbHbie ycnoBHR.I 

Ta6mu-1a 

0,03% 
0,1 KaH.IOC 

0,04 KaH,I<! 

25 K3B 

70 K3B 

3.3. KanM6posKa cneKTPOMeTpH4eCKHX KaHanos 

0AHHM M3 83}1(HB~WV1X 3TanoB nOArOTOBKM 31leKTpOHHO~ CMCTeMbl 
cneKTpOMeTpa RBJl.ReTCR KanH6pOBK3 cneKTpOMeTpH4BCKHX K3H3JlOB 
Ha Tpe6yeMw~ 3HepreTM4eCKM~ AManaaoH. Ha AaHHOM 3Tane 3KcnepH
MeHTa KanM6posKa KaHanos npoM3BOAV1113Cb Ha AHanaaoH 0-50 M3B. 

Ha-aa OTCyTCTBMR KanM6poBaHHWX MCT04HHKOB M3Jly4eHV1R H3 Tpe-
6yeMW~ AManaaoH KaHanw KanH6posanHCb Ha 3HeprH~ 10 M3B c no
MO~biO o6pa3UOBWX cneKTpOMeTpM4BCKHX anb$a-MCT04HHKOB /OCAH/ 
2 ~Ra, V!Me~~MX 4eTwpe XOpOWO paapeWHMWB JlHHVIH: 4,784; 6,002; 

5,489 V1 7,687 M3B, V1 aaTeM ocy~ecTsn.Rnacb nepeKanH6posKa Ha 
AMana30H 0-50 M3B C MCnOJ1b30B3HHeM reHepaTopa HMnynbCOB T04HO~ 
aMn1lHTYAW NZ-635/C. KanH6poBKa cneKTpoMeTpH4BCKHX KaHanos Tpe-

6yeT T~3TBJ1bHOrO y4eTa BCBX $3KTOpOB, BJlHRIO~HX Ha MCK3}1(eHHB 
annapaTypHOrO cneKTpa, OCHOBHbiMH M3 KOTOpbiX .RBJl.RIOTCR HBJ1HHe~
HOCTb cneKTpOMBTpM4BCKHX KaHanos, paCCBRHHB •B Be~eCTBB K3JlH6-
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Puc. 5. Kanu6poBOt.IHbiH crreKTp 
/ucTOt.IHHK 226 Ra, ,o;uarraaon 
o+so M3B/. 

N .. 
10 

,..,} 
150 200 

226 
Ra•2ZM 

(SOK>B/ka•) 

r reH -
"740 ~~-NK 

pOB04HOrO ~CT04H~Ka, pacceRH~e BO BXOAHOM OKHe geTeKTOpa ~ 

T.g. KaK noKaawea~T npegeap~TenbHWe o~eHK~, ~cnonbaoeaH~e gaH
Ho~ MeTOA~K~ C y4eTOM OCHOBHWX $aKTOpOB 1 Bn~R~~~X Ha annapa
TypHW~ cneKTp, n03BOnHeT npQBOA~Tb Kan~6pOBKy cneKTpOMeTp~4e
CK~X KaHanoe c T04HOCTb~ He xy~e -0,2%. Ha p~c.5 np~eegeH Ka
n~6poeo4Hbl~ cneKTp gnR ogHoro ~3 cneKTpoMeTp~4ecK~x KaHanoe. 

3.4. CBR3b c UBM 

AnnapaTypa CBR3~ c ynpaenR~~e~ UBM CM-3 cny~~T gnR nepega-
4~ 3KcnepHMeHTanbHO~ HH$OpMa4HH s naMHTb UBM gnR HaKonneHHH, 
npeAeapHTenbHO~ o6pa6oTK~ ~ Aanee AnR nepega4~ Ha UBM EC-1030, 
a TaK~e gnR onepaT~BHoro ynpasneH~R ~ KOHTponR napaMeTpoe 
cneKTpOMeTpa B XOAe 3KCnepHMeHTa. 

AnR conpR~eH~R c UBM ~cnonbayeTCR c~cTeMHW~ Kpe~T c KOHT
ponnepoM T~na A ~ n~H~~ CBR3~ CO CTaHAapTHWM KOHTponnepOM BeT
BH $HpMw ORTEC(BDOll).KpoMe Toro, ~MeeTcR BWHOCHO~ g~cnne~
HW~ nynbT onepaTopa, noaeonR~~~~ ynpaenRTb pa6oTo~ UBM CM-3 
H c~cTeMo~. CBR3b ynpaenH~~e~ UBM CM-3 c UBM EC-1030 ocy~ecT
enReTCR no CTaHgapTHWM KaHanaM COnpR~eHHR C~CTeMW nYrA QC/6/, 
AhnapaTypa CBR3~ CM-3 c 3neKTPOHHWM~ 6noKaM~ cneKTpoMeTpa no
asonReT swnonHRTb see Heo6xogHMwe $YHK~~~ KAMAK no npHeMy ~ 

nepeAa4e· ~H$OpMa~~H, a TaK~e no KOHTpon~ aa COCTORHHeM 6nOKOB 
3neKTpOHHO~ CHCTeMW cneKTpOMeTpa. 

4TeH~e ~H$OpMa~~H OCy~eCTSnReTCR S pe~HMe nocneAOBaTenbHO
ro onpoca rpynnw aHanoro-4H$poswx npeo6paaosaTene~ ~ BXOAHOro 
per~cTpa/ 3~ COAep~a~ero ~H$OpMa4~~ o npH3HaKe co6wTHR no nor~
Ke 6wcTporo oT6opa. TaKo~ pe~~M ew6paH c ~enb~ coK~a~eH~R spe
MeH~ 4TeH~R OAHOrO ~06WT~R, TaK KaK C~rHan rOTOSHOCT~ onpaw~
saeTCR OA~H paa Ha see co6wT~e /Ha 12 ~H$opMa~~OHHWX enos/. 
MepTsoe speMR cneKTPOMeTpa onpegenReTCR epeMeHeM npeo6paaoea
H~R aHanoro-~~$poswx npeo6paaoeaTeneA /-30 MKc/ ~ 8peMeHeM 
nepeAa4H ~H$OpMa4H~ o co6wT~~ e naMRTb UB~ /-10 Me/. CH~~eH~e 

MepTBOrO speMeH~ MO~eT 6WTb AOCT~rHyTO aa C4eT ~cnonb30BaH~R 
KaHana npRMor-o AOCTyna s naMRTb UBM. 
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4 .. nPOrPAMMHOE 06ECnE4EHI1E 
3nEKTPOHHO~ CI1CTEMW cnEKTPOMETPA 

AnR opraH~3af..IH~ C8R3~ 3neKTPOHHO~ annapaTypbl c ynpa8nR.~~e~ 
UBM CM-3 H UBM EC-1030 8 HaCTOR~ee 8peMR paapa6oTaHo nporpaMM
Hoe o6ecne4eHHe, sKn~4a~~ee ynpasneH~e 6noKaMH KAMAK, np~eM, 

HaKonneH~e ~ o6pa6oTKY 3Kcnep~MeHTanbHOA ~H$opMa~~~. ee nepe
Aa4y Ha UBM EC-1030. 

nporpaMMHOe o6ecne4eHHe ynpasnH~~e~ UBM CM-3 n0380nReT ocy
~eCTS~Tb cneAY~~~e $yHK~HH: 

a/ ynpasneH~e napaMeTpaM~ nporpaMMHo-ynpaenReMwx MOAyneA 
KAMAK /nporpaMMa !NIT npoH3BOA~T ycTaH08Ky ~CXOAHOro cocToR
HHR nporpaMMHO ynpasnReMo~ annapaTypw/; 

6/ np~eM CneKTpOMeTp~4eCKOA ~ cny~e6HOA ~H$OpMaf..l~~ /npo
rpaMMa KAMAK pean~ayeT npo8epKy roT08HOCT~ nepeAa4~ HH$OpMa-
4~~ ~ nocneAOBaTenbHW~ onpoc aHanoro-4~$p08WX npeo6paao8aTene~ 
~ 8XOAHOrO perHCTpa C ~H$OpMa~~e~ 0 6WCTpOM nor~4eCKOM OT6ope 
c HaKonneH~eM npoMe~yT04Horo 6y$epa AaHHwx/; 

8/ 8WSOA Ha 3KpaH A~CnneR, ne4aTa~~ee yCTpO~CT80 npoMe~y
T04HOro 6y$epa AaHHblX /nporpaMMbi TV , TT AnR KOHTponR ~ oT
naAKH C~CTeMbl/; 

r/ HaKonneH~e OCHOSHoro 6y$epa AaHHWX ~ nepeAa4a ero Ha 
UBM EC-1030 /nporpaMMbl BUFF, TOES ocy~ecTenR~T HaKonneHHe 
3Kcnep~MeHTanbHblX AaHHblX s Tpe6yeMoM $opMaTe 1o1 o6beMe nepeAa-
4H Ha UBM EC-1030, soaMo~eH H pe~HM aanHCH HH$OpMa~~~ 6y$epa 
Ha A~CK yn~asnR~~e~ UBM CM-3 c nocneAY~~eA nepeAa4e~ ero Ha 
UBM EC-1030/; 

AI npeA8apHTenbHaR o6pa6oTKa AaHHblX /nporpaMMbl COUN, HIST 
8Kn~4a~T onpegeneHHe npH3HaKa co6wTHR no 3KcnepHMeHTanbHWM 
AaHHWM, onpeAeneH~e C4eT08 co6WTH~, HaKonneHHe r~cTorpaMM no 
3Kcnep~MeHTanbHO~ ~H$opMa4HH/. PeaynbTaTw npeA8apHTeJlbHoA o6-
pa6oTKH He06XOA~Mbl AnR KOHTpOJlH XOAa 3KCnepHMeHTa ~ onepaTH8-
HOrO BMewaTenbCT8a 8 npo~ecc H3MepeHHR. C 3TOA uenb~ peaynb-

1 TaTbl npeA8apHTenbHOrO aHanH3a HH$OpMa~HH MOryT 6b!Tb Sbl8eAeHbl 
Ha 3KpaH AHCnneH HnH ne4aTa~~ee YCTpO~CT80 8 XOAe 3KCnepHMeH
Ta. 

KpoMe 3THX nporpaMM HMeeTCH nporpaMMa KanH6posKH cneKTpoMeT
PH4eCKHX TpaKTos /nporpaMMa OALIB, ocy~eCT8JlR~~aR Ha6op KanH6-
poso4HbiX cneKTpOS a -HCT04HHKOB 22 6Ra H HX o6pa60TKY C ~enb~ 
OnpeAeneHHR xapaKTep~CTHK cneKTpOMeTpH4eCKHX KaHano8/. 

Bee nporpaMMbl, sxOAR~He 8 MaTeMaT~4ecKoe o6ecne4eHHe ynpas
nR~~eA UBM CM-3, HanHcaHw Ha R3WKe $opTpaH. 

5. 3AKn~4EHI1E 

C03AaHHaR 3neKTPOHHaR CHCTeMa MHOrOCnOAHoro nonynpOBOAHHKO
BOro cneKTpOMeTpa c nporpaMMHWM o6ecne4eHHeM HCnonbaoeanacb s 
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3KcnepMMeHTe no MCCneAOBaHMD KOppenMpOBaHH~X nap 3apRmeHH~X 
4aCTM~ npM norno~eHMM rr--Me30HOB BApaMM. CMcTeMa npopa6oTana 
s o6~eA cnomHOCTM 250 4acos. 3KcnnyaTa~MR CMCTeM~ noKasana, 
4TO BCe ee XapaKTepMCTMKM nonHOCTbD OTBe4aDT Tpe6oBaHMRM, He
o6XOAMM~M AnR npooeAeHMR noAo6H~x 3KcnepMMeHTOB, 

npMH~Mn nOCTpOeHMR CMCTeM~ o6ecne4MBaeT B03MOmHOCTb Aanb
HeAwero ee pacwMpeHMR, a TaKme s~nonHeHMe AOnonHMTenbH~x ¢YHK
~MA no HaCTpOAKe M KanM6pOBKe 6e3 cy~eCTBeHH~X M3MeHeHMA KOH
$Mrypa~MM M nporpaMMHoro o6ecne4eHMR. 
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ratkaK H.H. H ,o;p. ABTOMaTH3HpoBaHHali 3JieKTPOHHali 13-82-178 
CHC'I'eMa MHOI'OCJIOHHOI"'O TIOJiynpOBO,r:t;HHKOBO;r'O cneKTPOMeTpa 

0nHCbJBaeTCli aBTOMaTH3HpOBaHHali 3JieKTPOHHali CHCTeMa MHOro
CJIOHHOI"'O TIOJIYTIPOBO,r:t;HHKOBOI'O cneKTpOMeTpa, npe,r:t;Ha3Haqe}moro ,r:t;Jili 
HCCJie,r:t;OBaHHR TIOI'JIO!I1eHHli rr- -Me30HOJ? li,r:t;paMH, a TaKJKe CTpyKTypa 
CTiel~TpOMeTpa. 3Jtei~TpOHHaJI CHCTeMa, BbinOJIHeHHali Ha oase BbltiHC
JIHTeJ1bHOi\ MOWHHbi CM-J, OnolwB KAMAl< H 6noi<on obiC Tpoli norHtie
CI<OA :JJlOI~TpOI!Hl<l-1, il03DOJllleT OCYIUeCTBJ1flTb 311atiHTeJibHOe ee pac
WHpellltO Oc::> npHII!J,HnHUJlbllbl'K H3MeHEHIHH n ee CTPYKType. OnHcbma
eTcll C03,l.lllli!IOO TIPOI'pUMMIIOQ 00ecne'ICHHe 1 TI03BOJ11IIO!I1ee 34J!l>eKTHBHO 
npODOi~ll'l'l> K'lll( llllCTpoi%Ky CHCTOMbl, TBK H uenocpe,r:t;CTDeHHO !l>HSH
qecJ~HO I!:JMUpOIU!Il, npHUU,r:t;OIIIol C>CIIOD lfhJO XOPUI~TepHCTHI~H C03,r:t;aHHOH 
CHCTCMbt: 11pOMtlllli00 PO:lpOIUQIIIIO ~ 60 IIC, :JllCpi'OTHtleCKOe paspewe
HHe CIIOIC1'POMI'I'l'Pl14CICKIIX TPllKTOU ~ 70 1(3B. 

Poon·rn llhlllOJllltlllll u Jlnrlnpn1·op1111 n,o;apnhtX npoOneM OH5IH. 

npenpHHT 00-.0AHHOHHOro HttCTHT.)ITO nAOPHWX J.1CCnCAODIItti1H, .£ly6Ha 1982 

Gaisak I.l. ot nL, On-Linn Eluctronic System 
for Multirl~rdntur Anm!cnnductor Spectrometer 

13-82-178 

The 11 m1-Una" aloctronic ayatom for multidetector semi
conductor llpot•trnmutur In duacrlbcd, The system consists of 
SM-3 minirnmputar, CAMAC modulos nnd fnst logic modules. The 
soft:woro ror oyneom ronLrnl nnd clntn colloction is also desc
ribed, '!'lmto rCJrwluCion or t.ltu nyntl'lll in nbout 60 ns. The ener
gy roAnlutlon oP n nln1-1h t'hnnnoL l.n nhout: 70 keV. The spect
romotor In tlllPd ror t~Xpt1r lmt•ntnl I rwontiHat:ion of negative 
pion abflcJrpt•L,m. 

Thl" lnvmtt IHnll,,n ltttu bt~t,n ywrrormr.d nt tho Laboratory 
of NuclClllr Prob1Pmn, JtNH, 

Proprlnt o' ~ho Jnln~ lnlliluto 'or Nuclear noscorch. Dubna 1982 
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