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BBE.QEHf.iE 

B OHHH ~ H~B3 e paMKax npoeKTa CHIMA-AflKC coa,qaeTCH 6onbWOH 
~~m1HAP~4iaCKii!H cneKTpOMeTp ,qnH 113MepeHI1H 3Heprl111 Me,qneHHbiX 4ac
TI1~, B 4atTHOCTI1 npOTOHOB OT,qa4~, B~neTa~~~X 113 ~11AKOBOADPOAHOH 
MI1WeH~ np~ o6ny4eHI111 ee ny4KOM 4aCTI14 B~COK~X 3HeprHH. 

K cneKtpoMeTpy npe,qbHBnH~TCH cne,qy1o~~e Tpe6oeaH~H: 
1 I ~3M/i!peH~e 3Hepr·l1~ npoTOHOB OTAa4~ a ,q11anaaoHe 1 0 +200 MaB, 
2/ 6ont.LUaR anepTypa /OKano 4rr I, 
3/ ,qoct aT04HO BbiCOKoe 3HepreT~t.tecKoe paapeweHI1e I ny4we 1 0% 

np11 200 M~B/, 
4/ B03IIIO>KHOCTb OCy~eCTBneHI1fl fibiCTporo Tp11rrepa, 
5/ H113~afl CTOI1MOCTb, npocTOTa B 113rOTOBneHI111 11 3KcnnyaTa~l111. 
3TI1 Tp~6osaHMH o6ycnos~nH a~6op a Ka4eCTBe pa6o4ero ee~ecTea 

cneKTpoMe~pa nnaCTI14ecKoro c~11HTI1nnRTopa. 
Hcnonb~oeaHI1e ,qpyr11x MeTo,qoa ,qeTeKTHpoeaHMR /HeopraHI14ecKI1X 

C~~HT11nnR~OpOB, nonynpOBDAH~KOB~X C4eT411KOB, 110H113a~I10HH~X Ka-
1-tep, MarHI'lTHbiX cneKTpoMeTpoa/, 11Me~~11x 6onee BbiCOKOe 3Hepre'f~-
4ecKoe ~a~peweH11e, He noason~no 6M BMnonHMTb ocTan~HMe Tpe6osa-

1 HMR. BMecto nnacTI14ecKoro C4~HT~nnRTopa t-tO>KHO 11cnonbaoeaTb )I{~A
K11R, DAHa~o 3TO ycnOlKH11T KOHCTPYK411~ 11 3KcnnyaTa~l1~ np116opa. 

OnHCAH~E CnE~POMETPA 

CneKTPOMeTp /eM. p11c. 1/ npe,qcTasnReT 113 ce6H nonbiH 411n11HAP 
C BHyTpeHH11M 11 BHeWHI1M A11aMeTpaMI1 570 MM 11 1070 MM COOTBeTcfBeH-

-HO 11 An11HOH 800 MM. Ha oc11 ~~n~H,qpa pacnono>KeHa ~11AKOBo,qopoAHaR 
M11WeHb. Mam,qy Ml1weHb~ 11 cneKTpoMeTpoM paaMe~a~TCR TpeKOBMe Ae
TeKTOpM. CneKTpoMeTp paafi~T no oKpy~HOCTI1 Ha 32 ceK41111 /cee'f0-
1130nl1poeaHH~e ,qpyr OT ,qpyra/, 11Me~~11e e ce4eHI111 B11A Tpane411M 
C OCHOBaHHRMI1 56 MM ~ 106 MM 11 B~COTOH 250 MM. Ka~,qaf! ceK~11~ CO
CTOI1T 113 ).:\eyx CI<IleeHHb(X Mem,qy cofioR 6nOK08 C~I1HT11nnRTOpa AJlMHOH 
400 MM. nnacTI14eCK11H C411HTHnnfiTOp Ha OCHOBe nOni1CTI1pOna 113rOTOB
neH e Jla6opaTOPI111 R,qepHbiX npo6neM OHHH. nosepXHOCTb C1..111HT~JIJllHO
pa co CToPoH~ 6onbwero OCHosaHI1R Tpane~l111 nonHpoeaHa, ocTanbH~e 
nOBepXHOCfl1 MaTOB~e~ 

* nonHp0BKa 6nOKOB no OCTanbH~M rpaHRM Cy~eCTBeHHO He yny~wa-
eT xapaKTSpi1CT~K np116opa. . 
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PHc. I . CxeMa'r':I)RecKHH BHA crreKT

poMeTpa: I - :~AKOBop;opop;HaH MH

meHb, 2 - 6Jio:~e¥f C~HHTHJUif!TOpa, 

3 - CBeTOBO,!l;bl·¥t:!MeCTHTeJ1H CIIeKTpa, 

4- CBeTOBOp;bl
1 

5- ~OTOYMHO~Te
JlH. 

CeeToc6op c Ka~,qoR ceK~~I1 ocy~ecTBnHeTCR ~ noMo~b~ ceeToeo,qa
cMecTHTenR cneKTpa /ce4eHHeM 10x90 MM 2 ~ ,qn11~~R 1 M/, HaKna,q~
eaeMoro Ha C411HT11nnRTOp fie3 OnTH4eCKoro KOHT~~Ta CO CTOpOH~ fionb
wero OCHOBaHI1R Tpane~l111. TeXHOnOri1R 113rOTOBfl~ri1R TaKI1X CBeTOBO
AOB nyTeM HaHeCeHHR Ha nonl1pOBaHHY~ nnacTI1HY ~3 nneKC11rnaca X11-
MI14eCKOrO ee~eCTBa /nl1p030n11Ha/ - CMeCTI1Ten~ ~neKTpa 113ny4eHI1R 
paapa6oTaHa e H~B3/I/. Tope4 nnacTI1H~ coe,q11~eH 4epe3 ceeTOBOA 
o6~4Horo THna c ~oToyMHO>KHTeneM. C411HT11nnRTO~ 11 ceeToeo,qM o6opa-
411Ba~TCR an~MI1HI1311pOBaHH~M MaRnapoM. 

MeTOA co611paHI1R C411HTI1flnR4110HHOrO CBeTa C ~OMO~biD CMeCTI1TeneR 
cneKTpa 11HTeHCI1BHO paaeHeaeTCR e nocne,qH11e ra~~~ 2~ np11 o6~4H~x 
MeTo,qax CBeTOCfiopa, CO C411HTHnnRTOpOB 6onbW11X pa3Mepos TpefiyeTCR 
6onbWOe KOnl14eCTBO ~OTOyMHO~I1TeneR 11n11 cno~H~e, rpOM03AK11e CBeTo
BO,q~. Hcnonb30BaHI1e ~e CMeCTI1TeneR cneKTpa XafR 11 hpi1BOAI1T K 3Ha-
411TenbH~M noTepRM caeTa oT C411HTI1nnRTopa ./-5~10 pa3/, noaaonReT 
Cy~eCTBeHHO ynpo~aTb KOHCTPYK41111 ,qeTeKTOpOB, penaTb HX fionee 
3KOHOMI14H~MI1 H YA06H~MI1 e 3KcnnyaTa41111, a Ta~~e yny4waTb HeKoTo
p~e HX xapaKTepi1CTI1KI1. CaeToeo,qoM - cMeCTI1Ten~M cneKTpa MO>KHO 
C06HpaTb CBeT C 6onbWOH noeepXHOCTH, 4TO B 3~~411TenbHOH CTeneHI1 
KOMneHcHpyeT noTepH caeTa. np11H411n co611paH11R ~BeTa yKaaaHH~M Me
TOAOM COCTOI1T B CJleAyiO~eM. B~We,IJW11H 113 C~I1HT~jlnRTOpa "rony6oi111 

ceeT nonaAaer Ha cseToeo,q-cMecTHTenb cneKTpa, norno~aeTCR se~ecT

BOM - CMeCTHTeneM cneKTpa, 1130TponHo nepei13J1y~aeTCR B 6onee 
-Am1HHOBOnHOB~H 11 3eneHbiH11 CBeT, KOTOp~R pacnp0 ~TpaHReTCR K KOH4Y 
~BeTOBOAa 3a C4eT nonHOrO BHyTpeHHero OTpalKeH~R 11 COfiHpaeTCR Ha 
~OTOYMHOIK11Tenb. 

METOAHKA H3MEPEHH~ XAPAKTEPHCTHK nPH60PA 

B HacToR~eR pa6oTe Hccne,qoeanl-1cb xapaKTep~.vT11K11 oT,qenbHO~ 
ceKqHH 4HJl~HAPI14ecKoro cneKTpoMeTpa. CxeMa 11 3~epeH11R, npOBOA11M~~ 
Ha ny4Ke rr--Me3oHoe c 3Heprl1ei1 40 laB ycKOPM0enR H~B3, noKaaaHa 
Ha pHC. 2. C noMOI.llbiO 

2
TenecKona C4eT411KOB, B~Pe:~a~111ero o6nacTb 

ny4Ka Ce4eHI1eM 1 CM , npOBOAHnOCb o6ny4eHHe ~~11HTI1nnRTOpa B paa-
-~-------......... 

OO'"N.~;I . lif ·~;tr.-myt ~ 
Qi..iep!lUX Utr.lle~i!ml~ a 
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Pnc.2. CxeMa H3Mepenna xapaKTe
PHCTHK C~HHTHnna~HOHHOH ce~~HH 
Ha llY~Ke rr- -Me30HOB C 3Hep
rHeH 40 r3B. 

n~4HMX T04KaX OP~ ABYX HanpaaneH~HX ny4Ka, 1 H 2 /eM. p~c.2/, 
a TaKme noA yrnaM~ K HHM. HMnynbc c ~3Y nocTynan Ha 10-6HTHM~ 
npeo6pa3oeaTenb aMnnHTYAa-KOA, CBH3aHHbl~ c 3BM. nony4aeMble aM
nnHTYAHble pacnpeAeneHHH aHanH3HpoeanHCb. 

~OTOYMHQ}KIHEJlH 

6bln~ onpo6oBaHbl pa3nH4HMe THI1bl ~OT03neKTPOHHbiX YMHOmHTene~: 
~3Y-8S, ~3Y-84, AVP-S6, ~3Y-110. HaHny4wH~ ceeToc6op co c~HHTHn
nHTopa fibln nony4eH nim HCI10nb30BaHHH ~3Y-11 0 CO CBeTOBOAOM AnH
HO~ 220 MM H AHaMeTpOM B MeCTe COeAHHeHHH C ~OTOKaTOAOM 70 MM. 
3oO o6ycnoeneHO TeM, 4TO ~3Y-110 HMeeT HaH60fibW~~ AHaMeTp ~OTO
KaTOAa /60 MM/ cpeAH paCCMOTpeHHMX ~3Y, BWCOKY~ 4yBCTBHTenbHOCTb 
~OTOKaTOAa H cneKTpanbHY~ xapaKTepHCTHKy, 6nH3KY~ K cneKTpy, 
H3ny4aeMoMy cMecTHTeneM cneKTpa /~soo HM/. AnHTenbHOCTb HMnynb¢a 
C ~3Y COCTaBnHna OKano SO HC. 

PE3YJ1b TATbl H3MEPEHHt'l H BbiBOAbl 

THn~4HOe aMnnHTYAHOe pacnpeAeneHHe, COOTBeTCTBy~ee npOXOmAe
HH~ rr-Me30HOB 4epe3" C~HHTHnnH~HOHHY~ CeK~H~ npH HanpaeneHHH -
ny4Ka 1 /eM. pHc.2/, npHBeAeHo Ha pHc.3. A pHc.4 noKa3weaeT 3aBH
CHMOCTb aMnnHTYA :A, COOTBeTCTBY~IliHX MaKCHMyMaM 3THX aMnnHTYAHbiX 
pacnpeAeneHHj;:j, OT MeeT a o6ny4.eHHH £ no AnHHe CeK4HH. KaK BHAHO 

'1-13 pHCYHKa, K03~~~-~~~eHT HeOAHOPOAHOCTH aMnnHTYAbl, OnpeAenReMW~ 
KaK 

~A"" 
Am ax -A min 

±----~--
·Amax +Arnin 

rAe .Am ax H .Arnin - HaH60nbwee H HaHMeHbwee 3Ha4eHHH aMnnHTYAbl .A, 
paeeH 8%. npH o6ny4eHHH C~HHTHnnHTOpa B HanpaeneHHH ny4Ka 2 /CM. 
pHC.2/ Ha onpeAeneHHOM paCCTOHHHH h OT OCHOBaHHH finoKa K03~~~-~

~HeHT !:J.A no AnHHe £. KaK 110Ka3anH H3MepeHHH, TaKme He npeBbiWan 8% 
npH "pa3nH4HbiX h. npHMeHHB onpeAeneHHble cneLIHanbHble Mepbl, OAHOPOA
HOCTb CBeTOCOfi~paHHH MOmHo,no-BHAHMOMy, e~e fionee yny4WH!b. 
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Pnc. 3. AMrmHTyp;noe pacnpep;enemre, 
COOTBeTCTBYW~ee npoxo~eHHID rr
Me30HOB ~epe3 C~HHTHnnH~HOHHYW 
ceK~Hw npH nanpaBneHHH ny~Ka I 
I CM. pnc. 2, Ton~ma c~HHTHnnaTo
pa no ny~KY- 25 eM/. 

PHc. 4. 3aBHCHMOCTh aMnnHTY,lJ;bi HM
nynhca :A OT MecTa o6ny~eHHH no 
p;nHHe C~HHTHnnaTopa. ...,... 

":=" 140l Jl • 
:;; 130 • • • 
~ 120 • • 
"' ::( 110 

L___--,5=--· --',5=---2='=5=-----,3"='5,___,4'=-'5--o~s5 6 5 l 1 eM l 

Pnc. 5. 3aBHCHMOCTh aMnnHTYAbi HM
nynhca OT TOJl~Hbl C~HHTHJinHTOpa, 

~epe3 KOTopyw npoxop;HT ny~oK 

~aCTH~. 

Ha PHC.S npHBeAeHa 3aBHC~MOCTb aMnnHTYAW HMnynbca OT TOnlliH
HW C~HHTHnnHTOpa, 4epe3 KOTOpy~ npOXOAHT ny40K 4aCT~~ npH onpe
AeneHHOM e. npHMaH xapaKTepH3yeT xopowy~ n~Hej;:jHy~ 3aB~C~MOCTb 
aMnn~TYAW ~Mnynbca OT 3HeprHH, norno111eHHO~ B C~HHT~nnHTOpe. 

nony4eHHWe AaHHWe 1103BOnH~T o~eHHTb 3HepreTH4eCKOe pa3peweHHe 
cneKTpoMeTpa. AMnnHTYAHOe pa3peweHHe AnH cneKTpa /npHBeAeHHoro 
Ha p~c.3/,coOTBeTCTBY~Illero npOXOmAeH~~ penRTHBHCTCK~X 4aCT~4 4e
pe3 C~~HTHnnHTOp TOnlli~HO~ 2S CM H 3Hepr~H, BbiAeneHHO~ B HeM, 

E- = SO M3B, 6yAeT COCTaBnHTb: ol= 21% /nonHaR WHpHHa Ha nono-
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B~He B~COT~/. HcKn~4a~ ~3 3TO~ Ben~4~H~ BKnaA pacnpeAeneH~~ 
naHAaY,KOTOpOe AnR AaHHO~ TOn~~Hbl C~~HT~nn~TOpa COCTaan~eT 

... oA "'16%,nony4~M o=vof -oX =14% np~ E = 50 M3B. H3 3aai-1cHMOCn1 

pa3peweH~~ or 3Heprl-1~ 8-~, cneAyer, 4TO 3HepreTJ.14ecKoe pa3pe
.yE· 

I 

weHHe cneKrpoMeTpa AnH nporoHoa OTAa4~ c 3Hepr~e~ 200 M3B AOnm-
HO 6~rb -7%, ~n~ 14 M3B /nwnB/. 

JV An~ cpaeHeH~~ OTMeT~M, 4TO a 6o30HHOM cneKTpoMerpe UEPH-H~B3, 
rAe 3aAa4a ~3MepeH~~ 3HeprH~ npoToHa OTAa4~ pewanacb TaKme c~~H
TV~nnR~~OHHO~ MeTOA~Ko~, 3HepreT~4ecKoe pa3peweH~e 6~no npV!MepHo 
TaKoe me, OAHaKo a3HMyTanbH~~ aKcenTaHc Hawero cneKTpOMeTpa 
a 30 pa3 6onbwe. 

TaK~M o6pa3oM, pe3ynbTaT~ AaHHo~ pa6or~ noKa3~Ba~T, 4To ~c
nonb30BaHHe pa3pa6oTaHHbiX CeK~~~ n03BOn~eT C03AaTb cneKTpOMeTp 
C 6onbWO~ anepyypo~, B~COK~M 6~CTPOAe~CTB~eM ~ ~3Mep~Tb 3HeprH~ 
nporoHa OTAa4~ a AV~ana3oHe -10+200 M3B c pa3peweH~eM oKono 7% 
np~ 200 M3B. 

Aeropbr 6naroAapRT COTPYAH~KOB H~B3 ~ OHRH, y4acrey~~1-1x a co
TPYAH~4ecrae CHrMA-ARKC, 3a noMO~b a HccneAOBaH~~x, a TaKme 
H.B.BHHorpaAOBY ~ 3.r.3a~~eay aa 6onbwy~ pa6ory no Haroroane
H~~ c~~HT~nn~Topoa. 
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AHTHUOB hl.M. H gp. 13-82-763 
HccnegoaaHHe ceK~HH 6onnworo ~HnHHgpHqecKoro c~HHTHnnn~HOHHoro 
ClleKTpOMeTpa 

TipHBOgJITCJI pesynnTaTbl HCCnegOBaHHH CeK~HH 60nbWOro ~HflHHgpH 
qecKoro C~HHTHnnn~HOHHoro cneKTPOMeTpa, npegHasHaqeHHoro gnn 
HSMepeHHfl SUeprHH MegneHHbJX qaCTH~, B qac•rHOCTH IlpOTOHOB OTga
qH, BblJleTaiOJllliX H3 l!GigKOBOgOpOgHOH MHllleHH IIpH o6nyqeHHH ee qac
TH~aMH DbiCOKHX 3!1eprHI1. CeK~Hfl H3 nnaCTHqecKoro C~HHTHnnHTOpa 
HMeeT D ceqeHHH DHg Tpane~HH C OCHOBaHHHMH 56 MM H )06 MM H 
BbJCOTOH 250 MM. AfiHHa CeK~HH - 800 MM. CBeToc6op OCYJlleCTBnHeT
CH C llOMOJllbiO CDeTOBOga - CMeCTHTenH ClleKTpa, Ko3qxpH~HeHT He
OgHOpOgHOCTH CBeTOC05HpaHHH He npeBbJlllaeT 8%. ilpHBep;eHa O~eHKa 
::JHepreTHqeci<oro paspeweHHn, KOTopoe p;oJIJKHO 6bJTb OKano 7% /TIIIITIB/ 
p;n? npoTOHOD oTp;al.IH c ::JHeprHe:H 200 MsB. 

Pa6oTa DhlnOnHeHa B Jla6opaTOpHH flp;epHblX npo6neM mum 
H HHCTHTyTe tPH3lil<H BbJCOKHX 3HeprHH /CepnyxoB/. 

npenpHHT 06"bCAHHCHHOro HHCTHTyTa HACPHbiX HCCJ1CAOBaHI1W, f.ly6Ha 1982 

Antipov Yu.M. et al. 12-82-763 
Investigation of Large Cylindrical Scintillation 
Spectrometer Section 

The results of investigation of large cylindrical scintil
lation spectrometer section to measure slow particle energy, 
for instance, of recoil protons which fly out of liquid hydro
gen target at the bombardment by high energy particles, are 
presented. The plastic scintillation section has a trapezoid 
form with the 56 mm and 106 mm bottoms and the 250 mm height. 
The section length is 800 mm. It is viewed with a wavelength
shifter bar. The factor of nonuniformity light collection does 
not exceed 8%. The energy resolution for 200 ~feV recoil pro
tons is estimated as appr6x. 7% (FWHM). 

The investigation has been performed at the Laboratory 
of Nuclear Physics, JINR,and the Institute of High Energy 
Physics (Serpukhov). 
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