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B nOCJIe,lJ;HHe ronsr pa3BHTHe Q:>H3HKH npOMe)K)T1'OqHhlX 3HeprHH 

(,lJ;O 1 r3B) npe,lJ;'bHBJIHeT ace 60JIee )f(eCTKHe Tpe60BaHHH K TOtffiOCTH 3KC

neparaeara. B qaCTHOCTH, B CBH3H c np06JIeMOH nOHCKa Y3KHX ,lJ;H6apHOHHhIX 

pe30HaHCOB aKTYaJIbHhI M3MepeHlU1: 3HepreTHQeCKHX 3aBHCHMOCTeH ,lJ;HQ:>

rpepennaarrsnsrx H nOJIHhlX CeqeHHH pa3JIHtIHhIX peaKQHH. Oxornaer-rsre B Ta

KHX 3KCnepHMeHTaX He60JIbIllHe OTKJIOHeHHH OT IUIaBHblX 3àBHCHMOCTeH 

Tpe6YlOT BhICOKOH: TOtffiOCTH 3Ha.HHH XapaKTepHCTMK HMnYJIbCHOrO pacnpe

,lJ;eJIeHHH nyxxa, xopomeá BOCnpOH3BO,lJ;MMOCTM rrapar-íerpoa npa M3MeHeHHH 

3HeprHH nyutca, OnTHMH3aUHM peJKHMOB KaHaJIa. CymeCTBYIOT paannnasre 
CnOC06hI M3MepeHHH MMnYJIbCa rryxxa: apexianponernaa MeTO.D.MKa, H3Me

penae rrpoõeaoroã KpMBOH:, QepeHKOBCKHH: MeTO,lJ; M npyrae. Ka)i(,U,hlH: H3 

3THX MeTO,lJ;OB HMeeT CBOH npearaymecrna M He,ZI,OCTaTKM B Onpe,lJ;eJIeHHhIX 

3HepreTHqeCKMX ,lJ;Mana30HaX. B HaCTORmeH: paõore rrpennaraerca 'HCnOJIb

30BaHMe nOJIynpOBO,lJ;HMKOBOrO cnexrpowrerpa ,lJ;JIH H3MepeHHH: napar-ierpoa 

MMnYJIbCHOrO pacnpenenenaa HH3K03HepreTHQeCKHX nHOHHhlX nYQKOB. 

fIHOHHhle nYQKH nOJIYQalOT aa npOTOHHhlX YCKO pHTeJIHX na BHYTpeH

HeH HJIH BHeIllHeH MHIlleHH. I1HOHhl, 06pa30BaHHhle B MHIlleHH, 3aXBaThIBa

IOTC.fI MarHHTHhlM TpaKTOM H Tpa.HCnOpTHpYIOTC.fI K 3KCnepHMeHTaJIbHhlM 

YCTaHOBKaM. Ilpa 3TOM O,lJ;HOBpeMeHHO C nOJIO)f{HTeJIbHhIMH nHOHaMH B xa

Han 3aXBaThIBalOTCH H npyrae sapaaceaasre QaCTHQhl: nporoasr, neürpoasr, 
TpHTOHhl, a-QaCTHQhI. Ilpa ,lJ;OCTaTOllHO Y3KOM HMnYJIbCHOM 3aXBaTe QaCTHQ 

B MarHHTHhlH Ka.HaJI npOCTpaHCTBeHHOe H HMnYJIbCHOe pacnpenerrenae na 

BhIXO,lJ;e xaaana ae 3aBHCHT OT copra xacransr H onpenerraerca TOJIbKO 

MarHHTHOH onTHKOH KaHaJIa. B 06JIaCTH HMnYJIbCOB MeHee 300 M3B/c npo

õera TH)f(eJIhIX 3apH)KeHHh1X xacrau MaJIhl, H n03TOMY OKa3hIBaeTCH 3Q:>Q:>eK

THBHhIM HCnOJIb30BaHHe TOHKHX nOJIynpoBO,lJ;HHKOBhIX nerexropon ,lJ,JIH 

H3MepeHHH 3HepreTHQeCKHX cnexrpon no nOJIHOMY nOrJIOmeHHIO c BhICQ

KHM paapeureaaer-r. nonynpOBO,lJ;HH,KOBhIH nYQKOBhIH TeJIeCKOn H3 ,lJ;BYX 

KpeMHHeBhlX nOBepXHOCTHo-6apbepHhIX ;n;eTeKTopOB ,lJ;HaMeTpOM 32 MM 

anepnsre 6hIJI HCnOJIb30Ba.H B srccneparaenrax no 3aXBaTY oTpHQaTeJIbHhlX 

nHOHOB H,lJ;paMH ,lJ;JIH Bhl,lJ;eJIeHHH OCTaHaBJIHBaIOlUHXCH B MHIlleHH nHOHOB/
1 /. 

B HacTOHmeH paõore ,lJ;JIH onpeneneaaa HMnYJIbCHhlX pacnpeneneaaâ 
rrnOHOB npn H3Me~'eHHHx na Ka.HaJIe nHOHOB HH3KHX 3HeprHH: YCKopHTeJIH 

nl1H<1> AH CCCP/ / 6hlJIO HCnOJIb30Ba.HO YCTPOHCTBO c TOHKHM norrynpo

BO,lJ,HHKOBhIM cnexrpor-ierpora, xoropsrá H3MepRJI aaeprerasecxae xapax

TepHCTHKH COnpOBO)f(,lJ;alOlUHX nHOHhI TH)f(eJIhl(C sapaaceaasrx tJaCTHQ: npo

TOHOB, ,lJ;eHTpOHoB, TpHTOHOB, a-QaCTHQ. BOjMO)KHOCTb npHMeHeHHH TOHKO

ro nOJIynpOBO,lJ;HHKOBoro nerercropa (nn,ll) onpenenaerca MaJIhlMH npo6e

rar-nr conpoaoacziarouurx QaCTHQ. B 3aBHCHMOCTH OT rraarraaoaa 3HeprHH 

rrnOHOB MO)KHO Bhl6HpaTb y,lJ;06HbIH ran conyrcrayrouiax QaCTHQ c npo6e

rOM, nOJIHOCTblO YKJIa,lJ;hmalOI.I.J;HMCH B nn,ll. (_-:M'" -.:;--'-;:'".~-,:' .. 
e~~h · .'..•. i ..... tõ ~1o ...Tcn)H ,
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PllC.1. CXeMa rcar-iepsr c Tll'I.Il: 1 . TPy6a 
BaKYYMonpoDoAa,2-ynnoTHeHlla,3-Kop
nyc rcavrepsr, 4 - MaiUIapoBaa nnenxa, 
5 - IlITOK, 6 - nnn, 7 - ~llCTOtIHllK, 8 - BbI
BOA car-aarra C IlfHl. 

I1pHMeHeHHoe YCTPOHCTBO 
(pnc.L) npencraanaer C060H QH

JIHH.D:pHIJeCKYIO xaxrepy ( 3) c pac
nOJIaralOrn;HMHCH BHYTPH aee na nozt

2 
BI:DKHhIX BaKYYMHO YruIOTHeHHhIX 
urrorcax (5) rrrrn (6) H a-HCTOtlHH

KOM (7) .D:JIH KaJIH6pOB09HhIX H3MepelIHH. Kar-tepa COqneHHeTCH c BhIXO,n:
HhIM qmaHQeM aarcyyraonpoaona (1) MarHHTHoro rpaxra IJepe3 pe3HHOBoe 
YIDIOTHeHHe (2). Bsrxonaoe OKHO xasrepsr aar-rryureno MaHJIapOBOH nneaxoü 

(4) H CJIY)fGfT OKOHIJaHHeM aaxyysronpoaona. rrrr,U H ~-HCTOIJHHK saxpen
JIeHhI na urroxax B onpaaxax, rcoropsre MorYT nOBOpaIJHBaTbCH na 90 0 npa 
neper-reurenaa lllTOKOB. B03BpaT OnpaBOK B HCXO,D;HOe COCTOHHHe npOHCXO
,n:HT non ~eHcTBHeM npyxcan, Ilepenaaraa lllTOK, MO)KHO BBO,lJ,HTb nerexrop 
B nysorc H BhIBO,n:HTb H3 aero, COOTBeTCTBeHHO a-HCTOtlHHK nozrsonarca 
K rrn,U ,n:JIH KaJIH6pOBKH. Ha pHCYHKe nOKa3aH BapHaHT, xorna rrIl,U CTOHT 
B nYIJKe IJaCTHQ, a a-HCTOIJHHK cr-teuien K CTeHKe xavrepsr. 

Bsina HCnOJIb30BaHhI noaepxaocrao-õapsepasre nrr,U ,n:HaMeTpOM 
46 MM H TOJIrn;HHOH 750 MKM. Zlerercrop nOJIHOCThIO nepexpsraan paõoxaã 
paaxtep rraoaaoro nYIJKa. C06cTBeHHoe saeprerasecxoe paspeureaae nerex
TOpOB COCTaBJIHJIO '" 60 K3B. B KOHKpeTHhlx YCJIOBHHX pa60ThI aa YCKOPH
lOrn;eM nYIJKe paspeureaae COCTaBJIH.rrO 75-80 K3B. 

Yxy,n:llleHHe paspeurenaa nerexropa 06'bHCHHeTcH BbICOKOIJaCTOTHhIMH 
HaBo,n:KaMH OT paõoraiourero YCKopHTeJIH. ,UnH YMeHbllleHHH IfX BJIHHlJHH 
xavtepa õsma H30JIHpOBaHa OT TPy6hI aaxyysronpoaoaa MarHHTHoro rpax
Ta. Ilpa onpeneneaaa HMnYJIbCa nyxxa raxoe paspenreaae n03BOJIHeT no
CTHIJb OTHOCHTeJIbHOH TOtIHOCTH ~ 10-3• 

3HepreTHIJeCKHe cnercrpsr IJaCTHQ npa onpenerreaaa xapaxrepacrax 
nysxa BhIBO,n:HJIHCb aenocpencraemro BO BpeMH H3MepeHHH aa ,n:HcIDIeH 
3BM. BpeMH, aaõopa onpenenanocs HHTeHCHBHOCTblO IJaCTHQ BhI6paHHOrO 
copra. rrHOHHhrn KaHaJI HH3K1fX 3HeprHH YC.KopHTeJIH flHH<I> pacnonara
eTCH non yrJIOM 600 K HallpaBJIeHHIO asraeneanoro nporoaaoro nYIJKa, 
B xoropsrã noraeurarorca Me30Ho06pa3YIOlllHe MHllleHH H3 Be, C, Cu. Ilon 
3THM yrJIOM KOJIHqecTBa reaepapoaaaasrx B MHllleHH TH)KeJIhIX 3apH)KeHHhIX, 
tl8.CTJm BIUIOTh 11.0 a-IJaCTHQ 6hIJIO 11.0CT8TOllHO .D:JIH aaõopa He06:xolUiMOH CTa
THCTHIJeCKOH TOtIHOCTH 38 Bpe~ .s;, 10 MHH. TOJII.I..UfHa nerexropa rrpa paõore 
c OnHHM IIII~ (750 MKM) 11.0CTaTOIJHa no nOJIHOMY nOrJIOrn;eHHIO ;IUUI 

onpe,n:eJIeHHHHMnYJIbCHhIX pacnpeneneaaã rmOHOB: no HMnynbcoB 135 M3B/c 
no npOTOHaM, no HMnyJIbCOB 230 M3B/c no ,n:eHTpoHaM, no HMnYJIbCOB 
290 M3B/c no a-qaCTHuaM. 

Pllc.2.I1MnYJIbCHbIe cnercrpsr npOTOHOB N 
( • ) II neirrpoaoa (t). Ouraõxa AJIa npo- 10 f O"'H.• a,
 
TOHOB B paswrepe TOtIKll.
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rrYIJKOBhIH Ilfl.íl-crrexrpovrerp HCnOJIb30BaH 'B COBMeCTHOM, OHHH

MH<I>H-flHH<I> axcnepar-reare no HCCJIe,n:OBaHHIO npoueccon pacceaana 
H nOrJIOrn;eHHH nHOHOB c 3HeprHHMH 20-60 M3B na YCTaHOBKe "rrHOH,,/3 /. 
B KaIJeCTBe npaxrepa aa pac.z npaseneao HMnYJIbCHOe pacnpeneneaae nYIJKa 
B O,n:HOM H3 pe)KHMOB pa60ThI, onpenenemroe no H3MepeHHHM npHCYTCTBYIO
I.I..UfX B nYIJKe npOTOHOB H ,n:eHTpOHOB ,n:JIH cpeznrero HMnYJIbCa 103,3 M3B/c. 
Ha pac.S npencranneno HMnYJIbCHOe pacnpezteneaae .D:JIH cpennero HMnYJIb
ca 253,5 M3B/c, onpenenenaoe no nYIJKOBhIM a-IJaCTHuaM. 3,n:ecb cnenyer 
OTMeTHTb, IJTO ,n:JIH raxoro HMnYJIbCa nYIJKOBhle npOTOHhI H ,n:eHTpOHhI 
CKB03HhIM 06pa30M npoxonana IJepe3 TlfHl. HOMHHaJIbHhle 3HaIJeHHH HM
nYJIbCHOrO paspemeaaa KaHaJIa onpenenanacs YCJIOBHHMH axcnepasseara 
H KOHKpeTHhIM BhI60pOM paasrepoa Me30Ho06pa3YIOrn;eH MHllleHH H mapa

•HhI mena KOJIJIHMaTOpa B KaHaJIe. 
rJIaBHhIM ,n:OCTOHHCTBOM nYIJKOBOH nOJIynpOBO,D;HHKOBOH MeTo,n:HKH 

HBJIHeTCH B03MO)KHOCTb onpenenenaa H KOHTpOJIH c BhlCOKOH TOtIHOCTblO 
HMnYJIbCHOrO pacnpenenenaa nenocpencraeaao BO BpeMH H3MepeHHH. OIJe
BH,n:HO, srro npyrae crrocoõsr H3MepeHHH 3HepreTHIJeCKHX xapaKTepHCTHK, 
TaKHe KaK apesomporrerasrã HJIH no H3MepeHHIO KPHBOH norJIOrn;eHHH, 
ae MorYT KOHKypHpOBaTb no paapeureaaro c npHMeHeHHhIM MeTo,n:OM. Kpo
Me Toro, rrrr,U-cneKTpOMeTp n03BOJIHeT 3<p<peKTHBHO KOppeKTHpOBaTb xa
paKTepHCTHKH nYIJKa B crrysae HX OTKJIOHeHHHOT HOMHHaJIbHhIX, aanparaep, 
H3-3a MarHHTHOrO racrepesaca B 3JIeMeHTax KaHaJIa HJIH rrpyrax npasaa. 

1

)lnH YJIYIJllleHHH' cPOHOBOH 3arpY3KH OT CKB03HhIX IJaCTHU MO)KHO aaps


HpOBaTh TOJII.UHHY qyBCTBHTeJIbHOrO CJIOH rrrr,U, orpaaaxaaaa ee BeJIHqlfHOH,
 
COOTBeTCTBYlOllleH nOJIHOMY npo6ery qaCTHQ, BhI6paHHhIX ,n:JIH orrpeneneaaa
 
HMnYJIbCHhIX pacnpeneneaaã rmOHOB. Ilpa He06xo.D:HMOCTHH3MepeHHH B pe

:>KHMe pa60ThI Me30HHhIX K8.HaJIOB c 60JIblllHMH HMnYJIbCaMH MOJICHO HC

nOJIb30BaTb JIHTIfH-npeHcPoBhle IlIUl TOJIrn;HHOH B HeCKOJIbKO MHJIJIHMeTpoB, 
a TaK)I(e ,IJ,Ba nerexropa na cosnaneaae. 

3 2 
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Tarcoe YCTpoiíCTBO MO)KeT 6bITb HCnOnb30BaHO 11 B cnysae 113MepeHllH 

~snepraã nll0HOB "na nporrer", xorna naoa OCTaBnHeT B renecxone qaCTb 
J' 

CBOeH snepran. B 3TOM cnyxae penepnsre mnca OT TH)KenbIX qaCTHIJ; naror 
B03MO)KHOCTb He3aBllCllMOH KaIT116pOBKll BCerO l1yqKOBOrO Cl1eKTpOMeTpa. ('

Cnenyer nonaepxayrs, qTO OnRCaHHaH MeTO.n;HKa ocymecranena 6na
ronapa ycnexar-t B H3rOTOBneHHll CBeTOCHnbHbIX nn.[(. 3TOT cPaKT cyuiecr

f! 

BeHHO .paClllHpHeT B03MO)KHOCTH npHMeHeHHH nn,n B 3KCl1epHMeHTaX na 'r, 
YCKOpHTenHX. 

B aaxmoseaae aBTOpbI c-urrasor npHHTHbIM nonror-r asipaaars ônaro
AapHOCTb COTpy.n;HHKaM BaKYYMHOH rpyrmsr YCKOpHTenbHOrO ornena JlH.H<I> 
sa novrours npa MOHTa)Ke cnexrporaerpa na l1HOHHOM KaHaITe CHHXpOI.J;HKnO-
TpOHa JlH.H<I>. . 
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T'aàcax 11..11. H np, 
nOJIyrrpOBo,nHliKOBbIH cnexrposrerp rryxxoa 
nOJIO)J(HTeJIbHblX rmOHOB aaaxax aaepraã 

OrmCbIBaeTCH YCTPOHCTBO c nonynposonaaxoasua cneKTpOMeTpOM 
,nJIH H3MepeHliH liMnYJIbCHOrO pacnpenenenaa rry-nca nOJIO/KliTeJIbHbIX nao
HOB Hli3KRX saepraã. Cnexrp rmOHOB onpenenaerca nocpencraora H3Mepe
lillH snepraü conYTCTBYIOIUHX TH)KeJIbIX 3apH)KeIDIhIX qaCnU~ (p, d, t, a) 
B TOHKOM nOJIynpOBo,nHliKOBOM nerexrope no nOJIHOMY nOrJIO~eHlOO. Ton
HOCTb onpeneneaaa cpennero HMnYJIbCa nysrca ~ 10-3 • Ilpennoacennaa MeTO 
,lI,.HKa n03BOJIHeT oneparanao KOHTpOJIHpOBaTb H B cnyxae aeoõxonasrocra 
rcoppeicrnpoaars ~apaMeTphl nyxxa B xone arccneparaenra. 

Pa60Ta BbInOJIHeHaB Jlaõoparopaa anepasrx np06JIeM OI1.HI1.. 
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Ilepeaon anropoa 

Gaísak 1.1. et alo 13-86-749 
8emiconductor Spectrometer for Low Energy 
Positive Pion Beams 

The device based on semiconductor detector for Iow energy positive 
pion beam momentum distribution is described. Pion spectrum is detennined 
by measuring the energy of accompanying heavy charged particles in total 
absorption thin semiconductor detector. The accuracy of mean beam momen
tum determination is 10 -3. The described method makes it possible to controI 
and if needed to correct beam parameters during the experimento 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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