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BBE)lEHI1E 

TIoBhllIJeHHe Tpe60BaHHH: K TOtIHOCTH 3KCnepHMeHTOB aa HH3K03Hep
:GeTHqeCKHX nyxxax nHOHOB H MIOOHOB npHBO,lUlT K He06xo,u,HMOCTH TOq
aoro 3HaHHH TaKHX napasrerpon nyxrcoa, KaK COCTaB, 3HeprIDI, paaõpoc 
3HeprHH: H HX onTHMH3aI.:(HH non KOHKpeTHblH: 3KcnepHMeHT. B aacroameã 
paõore onHChlBaIOTCH nexoropsre npocrsre H sdxpexraansre MeTo,u,hI, no
3BOnHIOIJJ;He oneparaaao peura'rs nOCTaBneHHYIO sanaxy B xone sxcneparaen
Ta. Bce H3MepeHHH npoaonanacs na xaaane Il2 CHHXpOIJ;HKnOTpoHa 
JH1HcI>/1/ 

OTIPE,UEJlEHI1E COCTABA TIyqI<A 

)lnH onpeneneaaa COCTéma nymca acnonssoaanacs CIU1HTHJInHl(HOHHWI 
apesosnponeraaa MeTo,u,HKa. Crapronsrâ caraan asrpaõarsmanca CIU1HTIDI
nHIJ;HOHHhIM nerexropora paasrepowr 50x50xO,5 MM, pacnonoaceansrsr aa 
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BhIXO,lJ.e MarHHTHOro KaHaJIa. CTOnOBhlH CHrHaJI npHBH3hlBaJICH K CHHY~ 

COH,lJ.e YCKOpHlOmerO nOJIH YCKOpHTeJIH. 3TOT CHrHaJI CHHMaJICH c aarermsr, 
paCnOJIOJKeHHOU B6JIH3H C-3JIeKTpO,lJ.a YCKOpHTeJIH. Ilpa TaKOH opraaasa

UHH CHCTeMhl 34><peKTHBHaH npOJIeTHaH õasa OKa3hlBaeTCH paBHOH paCCTOH

HHIO OT Me30H006pa3YIOmeU MHllleHH ,lJ.0 CUHHTIDIJIHUHOHHOrO zterexropa 

na BhIXO,lJ.e KaHaJIa. 1l0JIYtrnTb TaKYIO 6a3Y c noxroun.io ABYX ,lJ.eTeKTOpOB 

ae npe,lJ.CTa.BJlHeTCH B03MOIKHhlM H3-3a 60JIblllOU 3arpY3KH zterercropa B6JIH

3H MHllleHH B 3aJIe YCKOpHTeJIH. Ha pHC. 1 npaaenea npar-rep cnexrpa, no

JIyqeHHOrO c raxoã BpeMHnpOJIeTHOU CHCTeMbI. 3Ta MeTO,lJ.HKa n03BOJIHeT 

oneparaaao H3MepHTb H KOHTpOJIHpOBaTb COCTaB nysxa. 

OIlTHMI13AUI1,R COCTABA IlyqKA 

KaK H3BeCTHO, B Me30HHhlX nyxxax acerna npacyrcrayer npasrecs 

3JIeKTpOHoB (IDIH n03HTpoHOB). OCHOBHblM HX HCTOllHHKOM HBJIHeTCH pac

nan aeãrpansasrx nHOHOB H KOHBepCHH '}'-KBaHTOB B MHllleHH. Hanasae 
3JIeKTpOHOB B nysxe HeJKeJIaTeJIbHO, TaK KaK OHH ,lJ.aIOT JIHlllHlO1O sarpya

KY ,lJ.eTeKTopOB, a ecJIH zterexropsr ae OqeHb õstcrpsre, aanpasrep nonynpo

BOAHHKOBhle HJIH aeopraaasecxae CUHHTHJIJIHTOpbl, TO 3TO npHBO,lJ.HT K 

POCTY HaJIOJKeHHU H CJIyqaHHhlX COBna.u.eHHH, QTO MOJKeT HMHTHpOBaTb npo

neccsr B3aMMO,lJ.eHCTBHH. 

1l0,lJ.aBJIHTb npastecs 3JIeKTpOHOB MOJKHO pa3JIHlIHhlMH cnocoõar-ra. 

B OnHCaHHOH asnue BpeMHnpOJIeTHOH CHCTeMe CO CUHHTHJIJIHUHOHHOro 

nerexropa HCnOJIb30BaJIaCb ae TOJIbKO BpeMeHHaH OTMeTKa (t), HO H ar-m

JIHTY,lJ.HaH HH<popMaUHH, TO ecrs H3MepHJIHCb norepa 3HeprHH qaC~HU· (LiE) . 
Ha pHC. 2 npaaeneasr npavrepsr ,lJ.BYMepHhlx pacnpenerreaaà (t x LiE) . PHC. 1 
H 3 HBJIHIOTCH npoeKUHHMH ,lJ.aHHOrO pacnpeneneaaa na cooraercrnyrontae 

OCH. 113' PHCYHKOB BM)J.HO, QTO KaK no KaHaJIY t, TaK H no KaHaJIY LiE npa 

nOMOmH 3JIeKTpOHHKH JIerKO yõpars HeJKeJIaTeJIbHYIO npasrecs 3JIeKTpOHOB 

H3 JIOrHKH 3anYCKa YCTaHOBKH. Ilpa 3TOM, O,lJ.HaKO, nano nOMHHTb, QTO 

caMH qaCTMUhl B nysxe OCTaJIHCb H npO,lJ.OJIJKaIOT sarpyacars ,lJ.eTeKTOphI. 

Bsnue ynoMHHaJIOCb, QTO OCHOBHhlM HCTOllHHKOM 3JIeKTpOHOB B nyx
xe HBJIHeTCH KOHBepCHH B MHweHH '}'-KBaHTOB H3 pacnaaa HeHTpaJIbHhlX 

nHOHOB. 11 )J.JIH YMeHbweHHH npHMeCH 3JIeKTpOHOB B xasecrae Me30Ho06

pa3YIOmeH MHweHH JKeJIaTeJIbHO HCnOJIb30BaTb BemeCTBO C MaJIhlM aTOM

HhlM HOMepOM. HaMH HCnOJIb30BaJIaCb Me30H006pa3YlOmaH MHllleHb H3 6e

pMJIJIHH naar-rerposr 60 MM. BO-BTophIX, TaK KaK saxaar qaCTHU H3 MHweHH 

B Me30HHhlH KaHaJI npOHCXO,lJ.HT non ,lJ.OBOJIbHO 60JIblllHM yrJIOM (B cnysae 

KaHaJIa 112 3TO 60°), TOJImHHa MHweHH B HanpaBJIeHHH KaHaJIa AOJIJKHa 

6hlTb MMHHMaJIbHa. Mmuennoe YCTPOHCTBO n03BOJIHeT ,lJ.HCTaHUHOHHO nepe

MemaTb Me30Ho06pa3YIOmyIO MHweHb rronepex nporoaaoro nyxxa, EhlJIH 

npoaenêasr H3MepeHHH 3aBHCHMOCTH COCTaBa nysrca OT nOJIOJKeHHH MHllleHH. 

COCTaB nysxa onpenenanca OnHCaHHOH nsnue BpeMHnpOJIeTHOH MeTO,lJ.H

KOU. Ha pHC. 4 npaaeneaa 3aBHCHMOC.Tb HHTeHCHBHOCTH nHOHOB H npasre

CH 3JIeKTpOHOB OT nOJIOJKeHHH M~llleHH. ,UHaMeTp MHllleHH H3 6epHJIJIHH 
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60 MM, norrepesasrã pasxrep rrpo

TOHHoro nysrca na MHIlleHR OKOJIO 

.20 MM, X = OCOOTBeTcTByeT TaKOMY 

nOJIO:>KeHlUO MRIlleHR, xorrta npOTOH

HhlH nyuox nonanaer B ee uearp. 

H3 pRCYHKa BR,n;HO, qTO MO:>KHO 

cymecraenao YJIyqIllRTb COCTaB nys

xa, ae TepHH npa 3TOM B RHTeHCRB

HOCTR nROHOB. B OTJIRqRe OT ,n;R

CKpRMRH3nRR c nOMO:I.QhID 3JIeKT

POHRKR, B ,n;aHHOM cnysae 3JIeKTpO

Hhl npocro asrõsraaior R3 rryxxa. 
·2 -1 O 

Puc.4 

H~MEPEHHE3HEPrETHT.IECKHX XAPAKTEPHCTHK IlYT.IKA 

RCnOJIb30BaHO YCTPOHCTBO na OCHOBe IIOJIynpOBO,n;HRKOBOrO nerexropa, 
HMnYJIhC rrysrca onpenerraerca B pe3YJIbTaTe H3MepeHRH 3HeprRH COnYTCTBY

IDmRX Me30HaM TH:>KeJIhIX 3apH:>KeHHh1X qaCTRIJ; (npOTOHOB, ,n;eHTpOHOB, 

TpRTOHOB, a-iaCTRQ) no nOJIHOMY nOrJIOmeHRID. Ilonpoõao 3Ta MeTO,IJ;RKa 

OnRCaHa B/2 . 3TOT cnoco6 n03BOJIHeT 3cPcPeKTRBHO, 6hlCTpO R C BhlCOKOH 

OTHOCRTeJIbHOH TOqHOCTbID (.:s; 0,1%) onpenenars saeprerasecxae xapaxre
pRCTRKR rryxxa c RMnYJIbCOM no 300 M3B/c. H3MepeHRH noKa3a.ITR, qTO 

3Ta MeTo,n;RKa oxeas qyBcTBRTeJIhHa R n03BOJIHeT 06HapY:>KRBaTh H3MeHeHRH 

cPOpMhl RMnYJIhCHOrO pacnpenerreaaa qaCTRU B nysrce npn He60JIhIllRX OTKJIOfI: 
11 HeHRHX pe:>KRMOB MarHRTHhlX 3JIeMeHTOB KaHaJIa rpaHCnOpTRpOBKR nyuxa,,. 

qTO oneas BIDKHO, aanpasiep, npa npoaeneaaa pa3HOCTHhIX 3KcnepRMeHTOB. 

3 AKfllOT.IEHHE 

,UaHHaR: paõora ecrs o606meHRe 3KcnepRMeHTaJIhHOrO Onsrra, npaoõ
pereaaoro npa paõore aa Me30HHOM xanane CRHXpOIJ;RKJIOTpOHa flHH<1>. 

Onacaaasre MeTo,n;hl KOHTpOJIH R onTRMR3aI..(RR naparaerpos Me30HHhlX 

nysxoa MorYT õsrn, 3cPcPeKTRBHO RCnOJIh30BaHhl R B 3KcnepRMeHTaX na 
Me30HHhlX nysxax cPa30TpOHa OHHH R npyrax YCKopRTeJIHX. 
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Touaoe 3HaHRe 3HepreTRqeCKRX XapaKTepRCTRK nyxrca (Cpe,n;HHH saep

rRH, 3HepreTRqeCKRH pasõpoc, cPOpMa cnercrpa) TaK:>Ke oueas BIDKHO npa PYKonRCh nocrynana B R3,n;aTeJIhCKRH OT,n;eJI 

npoaeneaaa cPR3RQeCKRX 3KCnepRMeHTOB. ,1J)IH RX onpeneneaaa HaMR 6hIJIO 18 HOH6pH 1987 rona. 

4 5 



BET nH DPOSEnOB B BAmER SHSJnfOTEKE? 

BH MO~eTe DOnyqHTb DO DOqTe DepequcneaBHe B~e KBHru. 
ecnu oau ae OHBB saxasaBH paaee. 

n7-83-644 Tpynw Me.nyuaponaoA mKOnH-CeMHaapa DO 
~B3BKe TKKenHX BOBOB. AnymTa. 1983. 

n2.13-83-689 TPYnH pa6oqero cose•aBHH DO npoOneMaM 
H3nyqeHBH H neTeKTRpOB3BBH rp&BHT3n&OHHHX 
Bona. nyoaa. 1983. 

n13-84-63 

n2-84-366 

n1.2-84-599 

mo.11-84-818 

n17-84-850 

Tpynw ~I Me~uaponaoro CRMDOSBYMa 
no HnepuoA sneKTpoaBKe. SpaTucnasa. 
qexocnouaxuH. 1983. 

Tpynw 7 Me~yaaponaoro coueQaauH no 
npoOneMaM KBaBTOBoA Teopau Donx. 
AnymTa. 1984. 

Tpynw VII Me~aaponaoro ceMHaapa no npo6-
JIEMIM tiK3HKH IU:OKHX 3Bepr'HA. Jly6aa. 1984. 

Tpynw V Ne~aaponaoro cose•aauH no npoO
neMaM MaTeM3TBQeCKOro MOnenHpOB3HHS 0npo
rp&MMHpOB3BHn H MaTeMaTBQeCK~ MeTOnaM 
pe~eaax ~H3BQecxax sanaq. nyoaa. 1983. 

1'pym.J III Me~yaaponaoro CRMD03BYMa no 
H30paBHHM npoOneMaM CT4THCTBQeCKOH 

6 p.55 K. 

2 p.OO K. 

4 p.50 K. 

4 p.30 K. 

5 p.50 K. 

3 p.50 K. 

MeXaHHKH. nyoaa.1984./2 TOMa/ 7 p.75 K. 

nn-85-791 

n13-85-793 

n4-85-851 

n3.4.17-86-747 

m .2-86-668 

n9-87-1o5 

n1-a1-68 

n2-87-123 

Tpynw f.le:z,nyaaponaoro coue•auuH Do' aaanuTa-
qecxHM BHqHCneHHHM Ha 3BM H HX DPHMeHeHRm 
" -.·eopeTJAecxon IZJB3BKe. nyoaa • 198 5. 4 p. 00 K. 

Tpynw XII Meqyaaponaoro CRMD03BYMa no 
HnepaoA 3neKTpoauxe. nyoaa. 1985. 

Tpynw HeqyuaponaoA mxonH Do CTpYKType 
Hnpa. Anywrra. 1985. 

Tpynw V M~uaponaoA mxonH no ueATpoaaoA 
~H3HKe. AllymTa. 1986. 

Tpynw IX Bcecom3Horo coue•aHRH no ycxopu
TenHM sap~eHHHX qacTKQ. nyoaa. 1984. -
./2 TOM&/ 

Tpynw VIII Meqyaaponaoro ceNBuapa 
no npoOneMaM ~H3RKH BHCOKHX 3HeprBA. 
nyoaa,1986. /2 TOMa/ 

Tpynw X BceCOD3Roro coue.-HRH DO YCKOPH
TenHM sap~eHHHX qacTHn. nyoaa. 1986. 

/2 TOMa/ 

Tpynw Me~uaponaoA mxonH-ceMBaapa 
no ~H3RKe T~enHX BOHOB.nyOaa. 1986 

Tpynw Co&eQaHHH "PeaopMrpyjiDa-86". 
nyoaa. 1986 

4 p.80 K. 

3 p.75 K. 

4 p.50 K. 

13 p.50 K. 

7 p.35 K. 

13 p.45 x. 

7 p.10 K. 

4 p.45 x. 

3axa3H Ha YDOMHRYTHe KHR("R MOrYT 0HTb aanpauneHH DO anpecy: 
101000 Mocxua. fnaBDOqT&MT• n/H 79. H3naTenbCKKA OTnen O&benaseaaoro 
HHCTHTYTa HnePHHX uccnenouaaBA. 

rruicaK J1J1. H ,z:t;p. 
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OnHCaHbi HeKoTopbie npoCTbie H 3<}l<}leKTHBHhie MeTO,z:t;bi KOHT
poJIH H OUTHMH3aQHH COCTaBa, 3HeprHH H 3HepreTHtJ:eCKOrO pa36poca 
HH3K03HepreTHtJ:eCKHX Me30HHbiX nytJ:KOBo )laHHble MeTO,ll;bl MoryT 
6biTb HCUOJib30BaHbl B 3KCnepHMeHTax Ha Me30HHbiX nyt~:Kax <}la30-
TpOHa 0J1Hff H ,z:t;pyrHX ycKOpHTeJieM. 

Pa6oTa BblllOJIHeHa B Jla6opaTopHH H,z:t;epHbiX npo6JieM OHHH. 

Coo6mesue 061>enHHeHHoro HHCTHT)'Ta ll,llepHhlx uccne,lloauudi. ,lly6aa 1987 
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Control and Optimisation of Parameters 
of the Low Enegry Meson Beams 
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The effective and simple methods for control and optimisation 
of beam contents, energy and energy spread of the low energy meson 
beams is described. These methods can be used in experiments on 
meson beams of JINR phasotron and other accelerators. 

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