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Ac1"1118uaTypoa P.r. • np. 1 - 11945 

3uepreTH'IeCJt8ll peKOHCTpyKUHSI C06biTHA B MHOI'OK8H8llbHOM 
raMMa-cneKTpoMeTpe 

0nHCbiB8eTCSI 90-JtSHSIIbHblil 'lepeHKOBCKHil raMMS-CneKTpOMeTp nl!o
Ul8.1lbl0 2,3 M 2, KOTOpLII HCllOIIb30BSIICSI npu HCCIIellOBSHHH CTpyKTypbl nu<jJ
cjJepellllBSIIbHOrO Ce'leHBlil peaKUHH ,-p-+ >JD B 061IaCTH nepenaHHbiX HMnynb
COB OT t min no 0,3 (fsB/c) 2 • 3uepreTu'leCKOe paapeweuue raMMa
cneKTpoMeTpa, H3Mepeunoe C llOMOUlbiO Sl!eKTpOHOB B HHTepaane OT 2 no 
4 fsB, paauo 6-E/E =(9,21vE+0,7)%. 

Pa6oTa Bbmonueua e na6opaTopHH BbiCOKHX snepruil Ol151l1. 

fipeDpHHT ,06hellHHeRHOrO HHCTHTyTS SUlepHblX HCCIIellOB8HI!ii. lly6Ha 1978 

Astvatsaturov R.G. et al. 

Energy Reconstruction of Events in A 
Multichannel Gamma-SPectrometer 

I - 11945 

A 90-channel Cherenkov gamma-spectrometer with an 
area of 2.3 m2 is described. The spectrometer is used to 

study the structure of differential cross-section of the 

"~ -+ ~ reaction in the range of momentum trsnsfers from 
tmla to 0.3 (GeV/c) 2 • The energy re"solution of gamma-
spectrometer measured by electrons in an energy range of 

2-4 GeV is equal to 6-E/E= (9.2/vE + 0.7)%. where E is 

expressed in GeV. 

The investigation has been performed at the 

Laboratory of High Energies, JINR. 

Preprint of the Joint lnsti tute for Nucleor Reseorch. Dubno 1978 

J.,. 

1. BBE,[(EHHE 

qepeHI<OBCI<He C'ICT'IHI<H UOJIHOrO norJIOIUCHH.ft H3 CBHH· 

IJ,OBOrO CTCI<Jia HaXO,I(.ftT BCe 6om,ruee npHMCHCHHC B 3I<Cne

pHMCHTaJibHblX HCCJIC,I(OBaHH.ftX 4JH3HI<H BblCOI<HX 3HeprH:ii. 

3a nocne,n:Hee .n:ec.a:THJICTHe HaMeTHnacb TeH,n:eHU.H.H I< noc

TpoeHHIO MHOrOCCI<IJ,HOHHblX ro,n:OCI<OUH'ICCI<HX CHCTCM, B 1<0-

TOpbiX 'IHCJIO CfiCI<TpOMCTpH'ICCI<HX I<aHaJIOB ,I(OXO,I(HT ,I(O HCC

I<OJibi<HX coTeH I 1-6/. Tai<He CHCTeMbl nepei<pbiBaiOT 6onbruHe 

TeJieCHble yrJibl, fi03BOJI.HIOT C BblCOI<OB TO'IHOCTbiO H3MCp.HTb 

3HeprHH H I<OOp,I(HHaTbl 60JibWOrO 'IHCJia 4JoTOHOB H 3JICI<Tpo

HOB H HMCIOT MaJIOe BpCM.ft Ja,n:ep~I<H ,I(Jl.ft OCYIUCCTBJICHll.ft 

3HepreTH'Ieci<oro oT6opa co6blTHB npH Janyci<e annapaTypbl. 

B HacTo.a:meM coo6meHHH .n:aHo onHcaHHe 90-I<aHaJILHo

ro qepeHI<OBCI<oro raMMa- cnei<TpoMeTpa I 6/ H npoaHaJIH3H

poBaHbl OWH6I<H, B03HHI<a10li{HC npH H3MCPCHHH 3HeprHH. 

raMMa- CfiCI<TpOMCTp .ftBJI.ftCTC.ft OCHOBHblM 3JICMCHTOM 

90- I<aHaJILHoro Mace- cnei<TpoMeTpa /ycTaHoBI<a "cl>oToH", 

JIB 3 OHJIH/, npe,n:Ha3Ha 'ICHHoro .n:n.a: noHci<a H Hccne.n:oaa

HH.ft pe30HaHCOB, pacna,n:aiOli{HXC.ft Ha 3JICI<Tp0Hbl H raMMa

I<BaHTbl /8,9/.H,n:eHTH4JHI<aiJ,H.ft pe30HaHCOB OCYIUCCTBJI.HCTC.ft 

C fiOMOll{biO aHaJIH3a 34l4JCI<THBHOB MaCCbl npo,n:yi<TOB pac

na,n:a /raMMa-I<BaHTOB H 3JICI<TpOHOB/ H fi03TOMY npaBHJib· 

Ha.H 3HepreTH'ICCI<a.H pei<OHCTpyi<IJ,H.ft C06blTH.ft .ftBJI.ftCTC.ft 

Ja,n:aqeB nepBOCTeneHHOB Ba~HOCTH. 

2. OIIHCAHHE FAMMA-CIIEKTPOMETPA 

CxeMa oT,n:eJILHoro Mo,n:yn.a: qepeHI<OBCI<oro ,n:eTei<Topa 

npe,n:cTaaneHa Ha puc. 1. Pa,n:HaTop Mo,n:yn.a: H3rOTOBJieH 

H3 CBHHIJ,OBOrO CTCI<Jia Tcl>-1 B 4JopMe WCCTHrpaHHOB npH3-

Mbl C .I(HaMeTpOM BfiHCaHHOrO IJ,HJIHH,n:pa 17,5 CM H TOJili{HHOB 

35 CM I 14 pa,n:HaU.HOHHblX e,n:HHHU./. OcHOBHble caoB:cTaa 

CBHHIJ,OBOro CTCI<Jia: fiJIOTHOCTb - 3,86 Z/CM 3, pa,n:HaiJ,HOH· 
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HaJI e,nHHBUa - 2,5 c..w, xpBTH'IecxaJI 3HeprBJI - 15 M3B, 
J<034NlJBUBeHT npeJIOMJieHBJI - 1 ,65. llpB B3rOTOBJieHHB pa,nHa

TOpOB 6WJIB npe,nnpBHJITW Mepw ,nJIJI ynyqweHBJI Up03paq• 

HOCTB CBBHUOBOrO CTeJ<Jia. ~OTOYMHO*BTeJib J<penHTCJI I< 

pa,nHaTopy npB UOMOUUI I<JieJI HE-10 KO,D,AK C J<03d>

d>BUBeHTOM npeJIOMJieHBJI 1 ,58 , BMeiOUUIM npo:Me)l(yTO'IHOe 

3Ha'leHBe :Me)l(,ny J<034NlJBUBeHTa:MB npeJIOMJieHBJI pa,nHaTopa-

1,65 B CTeJ<Jia d>OTOJ<a TO,na ~3Y - 1 ,5. 0THOWeHBe UJIOil{a

.nei pa6o11ei o6nacTB d>oToxaTo.na B Topua pa,nBaTopa ,nnJI 

.neTeJ<Topa pasHo 68~. 

At lpOilbta +cfle'rou3011Ali\.JA 

Puc.l. 06111uif euo u cxe..wa ..wooyAJI <~epeHKoecKozo za..w..wa
cneK•po..we•pa. 

,II,JIJI yJiyqweHBJI CUeJ<TpOMeTpB'IeCJ<BX xapaJ<TepBCTBJ< 

ra:w:wa- CUeJ<TpOMeTpa BCUOJ1b3YJOTCJI d>OTOYMHO)I(BTeJIB TH· 

na 4>3Y-49.6 C 'IYBCTBHTeJibHOCTbiO d>oTOJ<aTo,na 60JILme 
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100 M KA/ AM. P a60'IBH pe)I(H:M d>oTOY:MHO)I(HTeJieH BW6HpaJI

CJI Ha OCHOBaHBB cneuBaJibHO npose,neHHWX BCCJie,nOBaHBH 

s pa6oTe /9/. 
Ka)l(,nwi :wo.nynL o6epHyT anJOMBHB3HposaHHLIM nasca

HOM B /,nJIJI CBeTOB30JIJIUBB/ 'lepHOH nnaCT:MaCCOBOH JieH· 

TOR. qyo6w npe,noTspaTHTb BJIHJIHHe pacceJIHLIX :warHBTHWX 

nonei Ha J<034NlJHUHeHT yCHJieHHJI ~3Y, HCnOJib3yeTCJI ,nsa 

nep:MaJIJIOeBWX 3J<paHa TOJIIUBHOH 0,5 MM. BLICOJ<OBOJibT· 

HWH ,neJIBTeJib xpenBTCJI Ha pa3'be:Me ~3Y c noMOJUbiO 

Henpo3pa'IHOrO neHOnJiaCTOBOrO J<OJibUa,J< J<OTOpO:MY )l(eCTJ<O 

npBxpenneH nep:wannoesLii 3I<paH. ,D,n.R I<OHTPOJIJI ycBJieHHJI 

cnexTpo:MeTpB'Iecxoro xaHana so spe:MJI H3:MepeHHH cJiy)l(a T 

TpH J<aJIH6pOBO'IHble CHCTe:MLI: pa,nHoai<THBHbiH aJibd>a- HCTO'I· 

HHI< 241 Am c xpHcTanno:w NaJ('l1) I 10/, Tep:wocTaTHpy

e:MLIH CBeTO,nHO,n /11/H CHCTeMa OTHOCHTeJibHOrO J<OHTpO

ng/12/, coCTO.RIUaJI H3 Hcxposoro pa3pJI,nHHJ<a H nnacTMac

COBbiX CBeTOBO,nOB, TpaHCnOpTHpyiOil{HX CBeT J<O BCeM MO,ny

JIJIM O,nHOBpeMeHHO. 

OnHcaHHaJI I<OHCTPYI<UH.R qepeHxoacxoro Mo,nyn.R 

n03BOJIJieT Jieri<O J<OMUOHOBaTb pa3JIH'IHbie J<OHd>HrypaUHB 

cnei<TpO:MeTpa 6naro,napJI HX J<OHCTPYI<THBHOH He 3aBHCHMOC • 

TH H MaJibiM 3a3opaM Me)l(,ny OT,neJibHbiMH MO,nyJI.RMH. 

Co3,naHHWH qepeHJ<OBCJ<HH raMMa· cnei<TpOMeTp COCTOHT H3 

He3aBHCHMbiX H H,neHTH'IHbiX ,neTei<TOpOB, co6paHHbiX B ,nBe 

cexuuu no 45 mTyi< B I<a)l(,noi /puc. 2/. 
,II,JI.R nHTaHH.fl d>OTOYMHO)I(HTeJieH pa3pa6oTaH CHJlbHOTO'I· 

HbiH BWCOI<OBOJibTHbiH HCTO'IHHJ< CTa6HJIH3HpOBaHHOro Ha· 

np.R)I(eHH.R H pacnpe,neJIHTenu mTei<I<epHoro Tuna c maroM 

SB H ,nHana30HOM perynHpOBI<H 1200B /13/. 

Cnei<TpoMeTpH'Ieci<a.R 90- I<aHaJibHa.R H3MepuTenLHa.R an

napaTypa H:MeeT 'IYBCTBHTeJibHOCTb 300 nHI<OI<yJIOH. llpu:Me • 

HeHa CHCTeMa aHanorOBOrO 3anOMHHaHH.fl HHd>OpMaUHH C 

nocne.nosaTeJibHLIM C'IHTLIBaHHeM Ha AI.Ul /9 6uT/ /14/. 

3nexTpOHHaJI annapaTypa BbmonHeHa B cTaH,napTe KAMAK 

H pa6oTaeT Ha JIHHHH C 3BM HP ·2116B /32 K/, I<OTopa.R 

OCyll{eCTBJI.ReT HaJ<onneHHe, I<OHTpOJib H npe,nBapHTeJibHYIO 

o6pa6oTI<Y HHd>opMaUHB. BpeMR nepe,naqu - 90x9 6HT 

CJIOB B 3BM, C HCnOJib30BaHHe:M aHaJIOrOBOrO 3anOMHHaHH.fl, 

paBHO 1,22 ..WC. 
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Puc.2. 06UIUU euo 'lepeHK06CKOZO ZQMMa- cneKJIPOMe111pa. 

3. KAJIHEPOBKA CIIEKTPOMETPA 

Kax ynoMuuanoc& Bblwe, 90- xauammblii qepeuxoacxuii 
raMMa- CneKTpOMeTp JIBnJieTCJI 'laCThiO Mace- cneKTpOMeT
pa. CxeMa Macc-cnexTpoMeTpa npuae,IJ;eua ua puc. 3. 
KpoMe qepeuxoacxoro raMMa- cnexTpoMeTpa, ycTauoaxa 
BKniO'IaeT: a/ C:UHHTHnnJI:QHOHHble C'leT'IHKH ,IJ;nJI MOHHTOpH
poBaHHJI nyqxa 3apJI)KeHHblX 'laCTH:U /C 1- C3, A1- 2/; 
6/ )KH,Il;KOBO,D;OpO,D;HYIO MHWeHh - (H 2 ) ,IJ;nHHOH 0,8 M; B/ 32 
HCKpOBble KaMepbl C MarHHTOCTpHK:UHOHHblM C'heMOM HH4Jop
Ma:QHH /HK1-32/, Me,IJ;Hble KOHBepTOpbl /K1-6/ ,IJ;nJI peru
CTpa:QHH raMMa- KBaHTOB; r I C:UHHTHnnJI:UHOHHblB ro,IJ;ocxon 
H3 20 3neMeHTOB /Cr 1-20/, pacnonO)KeHHblB Me)K,IJ;y HC
KpOBblMH KaMepaMH H qepeHKOBCKHM raMMa- CUeKTpOMeT
pOM, U03BOnJIIO~HB yaenH'IHTh 34l4JeKTHBHOCTh 3anycKa ycTa
HOBKH OT BTOpH'IHblX 3apJI)KeHHblX 'laCTH:Q. 
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Puc.3. CxeMa pacnoAOJKeHUJI oe111ei<IIIOpoe e 3KcnepuMeH111e 
no uccAeooeaHwo ourfojjepeHf.IUOAbHozo cet~eHuJI npo1.1ecca 
1rp _, .,n npu uMnyAbce 11- - 3,26 F3B/c. 

Hcxpoable xaMephl, C'leT'IHKH C:UHHTHnnJI:uuouuoro ro,IJ;o
cxona H qepeuxoacxuii raMMa-cneKTpoMeTp, xax noxa3auo 
Ha pUC. 2,3, CMOHTHpOBaHbl CHMMeTpH'IHO OTHOCHTenhHO 

nyqxa. 
~nJI xanu6poaxu cnexTpoMeTpa ucnon~>3YIOTCJI 3nexTpo

Hhl, CO,IJ;ep)KaUUieCJI B BH,IJ;e npHMeCH /oxono 1- 2o/o/ B DY'IKe 
77- Me 30HOB. 3neKTpOHbl Bbl,IJ;enJIIOTCJI B ny'IKe OTpH:Qa Tenh

HblX 'laCTH:U noporOBblM ra30Bb1M 'lepeHKOBCKHM C'leT'IHKOM 
~ 

0
.Pa36poc nyqxa no HMnyn&caM L1p/p paaeu ±1 ,5o/a H 

Y'IHTblBaeTCJI npu o6pa6oTKe pe3yn&TaTOB xanu6poBKH. 
nuueHHOCTh xapaKTepHCTHKH MO,IJ;yng qepeHKOBCKOrO 

raMMa- cnexTpoMeTpa 61.1na uccne,IJ;oaaua B ,IJ;Hana3oue 3Hep
ruii 2-4 F3B. AuanH3 pe3yn&TaTOB xanu6poBKH noxa3blBaeT, 
'ITO uenuueiiuocTh ue npeabUUaeT 1~. Cpe,D;uee aMnnuTy,IJ;
uoe pa3peweuue ,IJ;nJI 90 ,D;eTeKTOpOB (FWHM) paBHO 
/9,2/ y'E +0,7/~, r,IJ;e E H3MepJICTCJI a F3B 16,15/. 

Ba)KHhiM ycnoaueM npaaun&uoii pexoucTpyK:UHH aMnnuTy
,IJ;bl curuana cneKTpoMeTpa JIBnJieTCJI ,IJ;onroapeMeuuaH cTa-
6un&HOCTh annapaTyphl. Puc. 4unniOcTpupyeT ,IJ;onroapeMeu
HyiO /OKOnO 100 'l/ CTa6HnhHOCTh O,IJ;HOrO H3 CUeKTpOMeT
pH'IeCKHX KaHanOB, nony'leHHYIO C DOMO~hlO CBeTOBblX HM
nynhCOB, reuepupyeMhiX an&clla- qacTH:UaMH pa,D;HOH30Tona 
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Puc.4. ):(oAZ08pe.MeHHaJI cma6uAbHOCITib cneKmpoMemput.tec
Kozo KaHa/la cneKmpoMempa. 

N·u Am B KpHcTanne Nal(Tl). KaK BHAHO H3 pHCYHKa, 

HeCTa6HJibHOCTb cneKTpOMeTpHqeCKOrO KaHaJia He npeBhiWa

eT ±1 ,8o/o H onpe,n;eJI.HeTC.H B OCHOBHOM ,n;pe:ii$OM K03$$HUHeH

Ta ycHJieHH.H <1>3Y. Cpe,n;Hee 3Haqe~He HecTa6HJihHOCTH 

,!l;JI.H BCeX cneKTpOMeTpHqeCKHX KaHaJIOB HaXO,!l;HTC.H Ha ypoa

He ±1 ,3t1o. 
Cyll.leCTByeT p.11.n; $aKTopoa, BJIH.HIOJUHX Ha aMnJIHTYAY 

cHrHanoa H yxy.n;waiOIUHX 3HepreTHqecKoe pa3peweHHe cneK

TpoMeTpa. Cpe,n;H HHX cne.n;yeT yKaJaTL: 

1. HanHqHe npoMe)l(yTKOB Me)l(,n;y Mo.n;yJI.HMH cneKTpo

MeTpa. 

2. HenoJIHoe nepeKphiTHe nJIOII.laAH Topua pa,n;HaTopa 

$OTOKaTO,D;OM. 

3. 3aBHCHMOCTb aMOJIHTYAhl CHrHaJia OT yrJia na,n;eHH.H 

qaCTHU K llJIOCKOCTH CDeKTpOMeTpa. 

4. 3HepreTHqeCKHe DOTepH B KOHBepTopax. 

5. HenonHoe nornoll.leHHe 3HeprHH JIHBH.H Ha Kpa.Hx 

ro.n;ocKona H .n;p. 
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QqeBH,!l;HO, qTo npH 3HepreTHqecKOH peKOHCTPYKUHH co-

6b1TH.H He06XO,!l;HMO BBO,!l;HTb nonpaBKH, yqHThiBaiOIUHe BJIH.H

HHe nepeqHCJieHHhiX BhiWe $aKTOpOB. 

4. HCCJIEAOBAHHE 3ABHCHMOCTH AMIIJIHTY):(bl 
CHFHAJIA OT KOOP):(HHATbl H YFJIA IIA):(EHH.R 
qACTH!j HA IIJIOCKOCTb CIIEKTPOMETPA 

3aBHCHMOCTb aMOJIHTY,D;hl CHrHaJia OT KOOp,D;HHa Thl f , 
r.n;e E - paccTO.HHHe Me)l(,n;y TOqKo:H axo.n;a qacTHUhl a 

cneKTpOMeTp H UeHTpOM pa,n;HaTopa, 6hiJia HCCJie,D;OBaHa Ha 

nyqKe 3JieKTpoHoa c HMDYJILCOM 3,26 F:JB/c. 06nacTb 

3KCDOHHpOBaHH.H raMMa- CDeKTpOMeTpa onpe,n;eJI.HJiaCb CUHH

THJIJI.HUHOHHhiM cqeTqHKOM pa3MepaMH 2x2 CM 2• I13MepeHH.H 

OpOBO,!l;HJIHCb ,D;Jl.H yrJIOB na,n;eHH.H qacTHU e DO OTHOWeHHIO 

K OCH cneKTpOMeTpa OT 0° ,!1;0 6°. Ha puc. 5 npe,n;cTaBJieHbl 

3KCnepHMeHTaJibHbie ,n;aHHhle cyMMhl aMDJIHTYA HMDYJibCOB 

ABYX CMe)I(HhiX CDeKTpOMeTpOB B 3aBHCHMOCTH OT f H (). 

L4e11b Me)t(oy 

iOO ~-• ·-· 1--.t!-~.:--. -~ 
• 

MOOyJ1AMU ---1-J.I T-
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96 

d 92. 
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PaCCTOAHUe OT u,eHTpa MOdyMI, CM. 

Puc.S. 3a8UCUMOC1Tib CYMMapHOU QMn/IUITiyc)br CUZHQ/108 0111 
.Mecma 8XOOQ 3/leKITipOH08 8 cneKmpo.Memp 0/IJI YZ/108 naoe
HUJI 0° U 6°. 
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H3 pHcyHKa BH.JJ.HO, 'ITO MHHHMYM aMnnHTY.JJ.HOii KPHBOH 

HaXO,IJ.HTC.fl B rpaHH'IHOH o6naCTH Me)I()J.y .JJ.BYM.fl COCe,JJ.HHMH 

ClleKTpOMeTpaMH. 3KcnepKMeHTallLHble ,JJ.aHHble 3aBHCHMOC

TH aMllllHTY.JJ.HOrO pa3peweHH.fl (FWHM) cneKTpOMeTpa OT 

e H () HlllliOCTpHpyeT pUC. 6. 

0 15 
'0' 

Cl) 

~ 1~ 
l: 
Q) 

3 
8.11 
cQ 
c 
a. 
Q) 9 
0 
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fO 
::n 
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.... 15° , 
+ 30 
~ 60 
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~ '7 

j 51 ~ I~ I 

1 
I I I I I j 

o 2 4 s 8 ro ft 14 
PaccTOAHue oT u,eHTPO. Moo~JlA, eM. 

Puc.6. 3aeucu.MoC111b aMnAU111YOHozo pa3peuteHUJI 0111 Mec111a 
6XOOa U yzAa HOKAOHa 3AeK111POH06 K nAOCKOC111U cneK111pOMe111-
pa. 

)J.n.H yrnOB na,JJ.eHH.fl 3JleKTpOHOB OT 1,5 ° )J.O 6 ° /HHTep

Ball yrnOB perHCTpaUHH raMMa-KBaHTOB B 3KCnepHMeHTe/ 

C pOCTOM yrna o6naCTL H3MeHeHH.fl aMllllHTY.JJ.bl CHrHana 

ClleKTpOMeTpa CMeiUaeTCH OTHOCHTellLHO IUellH H CTaHOBHT

C.fl HeCHMMeTpH'IHOH. 3aBHCHMOCTL aMllllHTY.JJ.bl CHrHana OT 

yrna () )J.ll.fl ueHTpanLHOH o6naCTH pa,JJ.HaTopa H HHTepaana 

yrnoa 0° -6° xopowo onHCbiBaeTc.H Bblpa)l(eHHeM A 0 - cosO. 
3aBHCHMOCTL aMllJIHTY.Abl CHrHana qepeHKOBCKOrO raM

Ma-cneKTpOMeTpa OT KOOP.JJ.HHaTbl H yrna na,JJ.eHH.fl 'laCTHU 

MO)I(HO OllHCaTL C llOMOIULIO 3MllHPH'IeCKOH liJopMynbl /2/: 

E = E' · K = E '11 + 0,08 [ 1 - (2X-1) 3]!, 
y 

/1/ 

r.u.e Ey- aMnnHTy.u.a cHrHana, E' - H3MepeHHa.H aenH'IHHa 

aMllllHTY.JJ.bl CHrHana,X= 1\taN;( AcyMM. (A MaKe. - HaH60nLWa.H 
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aMllllHTy,JJ.a CHrHana B cneKTpOMeTpe, AcyMM. - CyMMa 

aMllllHTY.JJ.bl CHrHallOB rpyllllbl Cpa6oTaBWHX Cnt;KTpOMeTpOB/, 

K - K034l4JHUHeHT KOppeKUHH. 

0wH6KH napaMeTpa X Ha puc. 7 o6ycnoaneHbl cTaTHc

TH'IeCKHMH norpeWHOCT.fiMH npH onpe,JJ.eneHHH cpe,JJ.HeH aM

llllHTY.JJ.bl B cneKTpoMeTpe. Cpe.u.Hee 3Ha'leHHe aenH'IHHbl 

aMllllHTY.JJ.HOH KOppeKUHH paBHO 3,50/o, ee MaKCHManLHOe 

3Ha'leHHe, KaK BH.JJ.HO H3 pHCYHKa.He npeBblwaeT 8o/o. BenH

'IHHa aMnnHTY.JJ.Horo pa3peweHHB, ycpe.u.HeHHa.H no nnoiUa.JJ.H 

cneKTpoMeTpa, paaHa \L'iE/E == 16/y'E)%, r.u.e E - :JHeprHH 

B T3B. 

iOO ...... 
3Hep~UA 3~e~TPOHO~ 

3.26 r3B 

YC..OJ1 HQKftOHO 
nyt..~Ka: ... oo 
- 1.50 
+ 30 
-o- 60 96~~~~-----~-<>---

1:::~ ~AcyMM i 
~ 84t IX --L., I, 

"' ~A, I I o 4 o~ 
so 0'9 o.8 0.7 · I I Q 6 o.s • 

i.O · X = AMOt<C/ AcyMM 

Puc.7. BeAU'lUHa cyMMapHoii a.MnAu111yo&r e cneK111poMe111pe 
e 3aeucuMOC111U 0111 X= A MaKe! A1:vMM..Kpuea11 npoeeoeHa no 
(JopMyAe /1/. · 

Ha ny'IKe 3neKTpOHOB 6blno Hccne.u.oaaHo TaK)I(e BnHBHHe 

Ha aMllllHTY.JJ.Y H aMllllHTy,JJ.HOe pa3peweHHe cneKTPOMeTpOB, 

HaXO,IJ.BIUHXCH Ha rpaHHUe rO,JJ.OCKClla. bblllO HaH,JJ.eHO, 'ITO 

B HHTepaane yrnoB na,JJ.eHHB 'laCTHU 0°-6° H )J.ll.H paCCTO.H

HHH ,IJ.O 3 CM OT Kpa.H ClleKTPOMeTpa H3MeHeHHe aMllllHTY.JJ.bl 

CHrHana He npeablwaeT l ,50/o. 
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5. IIOTEPH 3HEPrHH B KOHBEPTOPAX 

IloTepB 3HeprBB B Me,U.HLIX KOHBepTopaX HCCne,u.oaanHCL 
Ha nyqxe 3nexTpOHOB. 3xcnepHMeHTanLHLie .u.aHHLie npe.u.
cTaaneHLI Ha puc. 8 H XOpOWO OllBCLIBaiOTCJI 3MllHpB'IeCKOH 
cl>opMynoii 

3/2 
~E8= 1.8 · t y E e- 150 /2/ 

r.u.e ~Ee - noTepH 3HeprHH I M3B/, E
8 

- 3HeprBJI 3nexTpo
Ha I M 3B/' t - TO~HHa KOHBepTopa I pao. eo./. <l»opMyna 
COrnacyeTCJI C 3KCnepBMeHTanLHLIMH ,U.aHHLIMH ,U.nJI 
E > 150 M3B B t < 1,5 pao.eo. 

e 

i.OO 

0.~8 

d 0.~6 
ro 

::J) . 
' :J 0.94 
c. 
c 
:E a: 0.9'2. 

i~f"' 
iJ 

0.90 -
0 0.4 0.8 i.'2. . 

TOJ1W,UHQ KOHbepTopo., paa. ea. 
Puc.B. 3aaucuMocmb aMnAumyobr cuzHaAa cneKmpoMempa 
0111 1/IOAUIUHbl pacnOAOJICeHH020 nepe() HUM KOH6epmopa. 

,[l,nJI raMMa-xaaHTOB HcnonLJoaanacL cl>opMyna: 

t 3/2 
~E = 3.6 (--) v E · 0,5- 150 • 

y 2 y 

xoTopaJI 6Lina nony'leHa npB cne.u.yro~Hx .u.ony~eHHJix: 
a/ raMMa·KBaHTLI KOHBepTBPYIOT Ha rny6HHe _!_, 

2 

12 

/3/ 

6/ KOHBepCBOHHLie 3neKTpOHLI BMeiOT 3HeprB10, paBHYIO 
Ey/2. 

3aBBCBMOCTL aMnnBTY.U.LI CBrHanOB B aMnnBTY.U.HOrO 
pa3peWeHBJI cneKTpOMeTpa OT TOJIIIUIHLI KOHBepTopa ,U.n.JI 
3nexTpOHOB c BMnynLcoM 3,26 F3B/c BnnrocTpBpyroT puc.8, 
9. KpBBaJI Ha puc. 8 BLI'IBcneHa c noMomLro cl>opMynLI /2/. 

0111H6KB npB BOCCTaHOBneHBB 3HeprBB B03HBKaiOT TaK>Ke 
BJ·Ja: 

1/ OWB60K B onpe,u.eneHBB Be.riB'IBHLI "nLe,U.eCTana" 
3neKTpOHHOH annapaTypLI /±0,50/o/; 

2/ norpeWHOCTeii, CBJI3aHHLIX C HenBHeHHOCTLIO 3neKT· 
poHHLIX ycTpoiicTB I ±0 ,611/o/; 

3/ CTaTBCTB'IeCKBX OWB60K, B03HBKa10mBX npB onpe
,u.eneHHB MaKCBMYMOB aMnnBTY.U.HLIX pacnpe,u.eneHBH C llOMO· 
mLro xanB6poBO'IHLIX cBcTeM I ±1 0/o/ B .u.p. 

Bxna,u. yKa3aHHLIX BLIWe OWB60K B aMnnBTY.U.Y H aMnnH· 
TY.U.HOe paJpeweHHe cnexTpoMeTpa paaeH ±1 ,30/o. 

~ 
_:::15 

3HepWA ~J1eKTpOHO~ 
. 3.26 f3fl 0 

" :X: 
3 
~13 

~ 
:X: 
Q) 11 
~ 
~ 
&9 

~ 

~1f1 B 
I 

Q) 
0 
:X: 
~7 
t
::J e 
~so 

0 

/ 
0 

o/ 
~ 

0.4 0.8 i.2. 1.6 

To11~uHa f'OH~epTopa, paa.ea. 
Puc.9. AMnAullyoHoe pa3peweHue cneKIIPOMellpa e 3aeucu
Mocau 0111 IIOAUIUHbl pacnOAOJIC€HH020 nepeo HUM KOH6€pJIO· 
pa. 
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6. 3AKJIJOqEHHE 

raMMa-cneXTpOMeTp B TeqeHHe 1975-1977 rr. 3XCDO
HHpOBanCJI Ha nyqxe OTPH:Ua TenhHLIX DHOHOB DpOTOHHOrO 
CHHXpOTpOHa Ha 10 r3B 06'he,IlHHeHHOrO HHCTHTyTa JI,Ilep
HLIX HCCne,IlOBaHHH C uenJ.IO H3yqeHHJI CTpyxTyplal AHcixllepeu
UHanJ.HiaiX ceqeuaii peaxuaii "- p-+ 7Jll, 7J ... yy It 7/ B o6nac
TH nepe,IlaHHiaiX Hyxnouy HMDynhCOB OT tmin ,IlO 
0,3 I r3B/cl2. Pacnpe,Ileneuae no 3cixllexTHBHoii .Macce 
yy - C061a1THH C yqeTOM DODpaBOX Ha yron H Toqxy BXO,Ila 
raMMa-xBaHTOB B CDeXTpOMeTp 13,50/ol H DOTepH 3HeprHH 
B XOHBepTopax 13,60/ol npe,IlCTaBneHial Ha puc. 10. IIpH 
DOCTpOeHHB rHCTOrpaMMLI puc. 10 6wna BBe,IleHa ,IlODon
HHTenJ.HaJI nonpaBxa I oxono +30/ol c uenJ.ro coBMeiUeHHJI 
MaXCHMyMa 3XcnepHMeHTanJ.uoro pacnpe,IleneHHJI c Ta6naq
uoii Benaqauoii Maccw 7J -Me3oua 1548,8 M3BI. Ilocne,Il
HJIJI DODpaBXa, B03M0)1(H0, o6ycnoBneHa HeToqHhiM yqeTOM 
TOniiUIHial BeiUeCTBa, DpOXO,IlHMOrO qacTH:UaMH XOHBepCHOH
HOH napw, noTeph 3Hepraa, npa6nH)I(eHHhiM xapaxTepoM 
4JopMynw 111 H APYrHMH npaqauaMH. 

1~~-----------------------------------~----------~ 

.D 
vD 

800 

8 'lOO 
0 

5 
:::> 

T 

I n I 
4618 co6b1muu 
Prr- .=3,'26 r3B/c 

'400 500 600 100 800 
3cpcpei<:mU~HQR MQCCQ, M'3 B. 

Puc.10. PacnpeoeAeHue no 3f/J(JeKmueHou Macce yy- co6w
muu. 
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B 3axnroqeuae aBTopw cqaTaiOT CBOHM npHJITHiaiM ,Ilon
roM Bwpa3HTh 6naro,IlapuocTh B.B.ApxanoBy, B.H.IIpoxo
poBy, C.H.IInJimxeBHqy 3a DOMOIUh npa npoBe,IleHHH 3Xcne
PHMeHTOB, A.E.Ceuuepy H II.B.MoiiceH3Y 3a nporpaMMHoe 
o6ecneqeuae ycTaHoBxH, B .)J,.IIemexouoBy, A. 1i .HBaHoBy, 
C.II.qepHeHXO,E.B.qepHhiX - 3a DOMOIUh B o6cny)I(HBaHHH 
HCXpOBOH annapaTyplal H 3nexTpOHHXH CBJI3H C 3BM. 
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