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Software Implementation or Target System in C LAS Detector and Ca lculation or 

Corrections due to the Energy (Momentum) Losses by charged particles in 

Detector 's Materia l 

N. B. Dashyan 

The I/JC/hod orso!iwilrc llllf'lc117cn/iJlion or the lilr.!fC/-.1ystcm !hr the ( L 1\.'i' 

detector i1· dcscrihed It repmducn· correctly the f"L'i!I picture or the li!rgct-dctcclor 

complex. Thi1· allows us lo ci1/c11/ate the corrections to the measured momentum or 

t.:/J;Jrgcd flilrtic/c.1· due lo I/Jc energy (momentum) loss 111 /;JrJ;cl m;1/ler. IJy the il!Ji1/yx1i1g 

o( mi1·s1/1g 117ilss di1'fri h11tion it i1· shown that corrections ohtii1/1cd reproduce we// the 

pm/on 111omcnlu111Vii/ucs111ca.1·11rcd 111 the <lllilsic/astic d(e,efl) .1·callcni1g. 

u-111ih1Lut.J11pt.Jwo P!I J1LUful1 Lllhl]LU liJl ll l LlJI Lif _UU LILUJIJ2LULl11pthuli 

l.jhliu1 p11li111ti" Lr ULUjlJ2LUL! npLlLUli li.1 111 p j1 Llh}) 1 ! 1 ~JJ2LULl 1 11nl wo Lhuulil1L1lih11!1 

t:lihpql1 LUl.jLUli (11ti"L4 1111 mu.111li) lplj! llJ mnlihp j1 Ill IJl )lll Lllihp l1 hLUJLILUJ!ljJI 

), P. 'l·LUJ.JLUU 

'u l11u11Luq111llllu l. u 11 u1q111ujj1li 1\ 1111t11u1111 11 11tu1\p uu1b1Jutj1uu 11i1flllliuw.1 l1li 

hLUUllllj LLljltjjl l1LULJ LILLIJ1J2ll1Ljnplilllti Lili)' tib Jl l]JlUlllti Ulip111JI! , lljlfl htiwpLuL!llJllllj·lJ IHli 

I. Lll lllLJlll ubc) 62u1m1~Jlllllj.! Lj l1Jllll jl llllllll1lb[ PllJl lllj ll-llJHUtiy l1 2 nb1u1 lnuli1ul1ymp.1rnli[1 L 

h1u21[1u pl1 l:q 1J1y12w1j11111!wu LILuuti j1l1 tih11 !1 ~1u 1f11[11 q f1Liup1qutib 11 f1 h1u1l1u 11 1ulih11wdl:i2m 

m111JmLltib1111 ' l11uu11flllu l1LUU ULUJ1ptmln 11 uwti ti.J1Hpf1 tl l:i )> l.tilq1qjnu1i1 (i1Liup1quj1) 

lp1pnwu1tibpj1 hbm: rfJwl11uunq Li1uu1u_1j1 µw2f11u1uli ;11njili1uli 1\j1)1nyml ym_1y I: 

1np1jLL1u. np h1u2tlLL1Jlllt[Luu nu111111.Ulil:ip[1 pll LJ L hti umqJw 6J12m tJlqm1l11uliqlib 1 d(c,c1p) 

ptjwq jnun1uoqwl11uti LJpUwti d1utlwti1u l1 2ll1 Ljit[lllu u11111urntiLpj1 ln\'up1qulil1p11. 
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I 

B11e11eHHe 

B HCCJJellOJlaHHRX B OliJJaCTH COBpeMeHHOii !UlepHOH cfJH3HKH H cf>HJHKH BblCOKHX 3Heprnil -

HCllOJTb3)'IOTCR CJJOlKHble MHOronapaMerpHb!e 3KCnepHMeHTalbHbJe ycraHOBKH. CTOJl)'l!eHHe HCKOMblX 

cpn3Hlle<:KHX pe3yilbTIITOll -q>esyeT yt1erra Bl!HRHHJI npttMeHJleMOil CJIO)l(HOil annapmypbl Ha 3TH 

pe3yJTbTaTbl. .Llrrn raKOro yqera , KaK npaHHJTO, HCllOJJbJYeTCJI M0Hre-Kap.r10 HMllTilUHJI, KaK 

HCllOJTb3)'eMoil YCTaHOBKH H HJyqaeMoro RBJJeHHJI, TilK H npouecca pernCTpaUHH H IUleH111¢HK3UHH 

nocJJe11Hero. ,llJJJ1 3TOil uenu C031laHb1 CJ10:>K.Hb1e nporpaMMHbJe naKeTbI, OllHHM HJ KOTOpbrX llllJJJ!eTCJI 

llacro n pnMeHReMblfi naKeT GEANT [I]. 
r pylTI!a cf>HJHKOB EpeBaHCKOro cfJHJHl!eCKOro HHcTH1)Ta npo!IO.a.HT HCCJlellOBaHHR no JlllepHoil 

cpn3HKe BblCOKHX 3Heprnii B aMep111<ancKoM Hayl!HOM ueHTpe CEEA<I>, na ycraHOBKe KJIAC [2], 
npellCTallJJRIOll.leii cosoii KOMnileKC MarHll11IbIX cneKTjJOMeTjJOB. noKpblllllIOLUHX 110\fl'H 4it-npoCTpaHCTHO. 

KmK.11.a.si. cepmr HCCJJellOBa!IHii c noMombK> KJIAC TpesyeT H3MeHeHHll KoHcf>Hrypaurrn MHWeHHOH 

CHCTeMb!, l!TO BJJe4eT Ja COEOH HeOEXOllHMOCTh COOTBeTCTBYIOLUHX H3MeHeHJrn B YlleTe BJIHRH!IJI 

ycraHOBKH. K •mcny -rpesyromttx BHHMaHH.il BOJ.11.eiicnrnii YCTaHOBKH 0111ocHTCR HJMeHeHtte 3Heprnu 

(HMllYJJbCa) pernc-rpupyeMblX JaplllKCHHb!X ll3CTHU, osycJJOBJJeHHOe HOHH3aUHOHHblMH norepl!MH ll 

aemeCTile lleTeKTOpa H, B 4aCTHOCTII, B nemecnie MHWCHHOii CHCTeMbl. .ilJJH Bb!l!HCJTeHHJI nonpanoK ll 

CJTyllae ycraHOllKH KJlAC ucnO!lbJyercR nporpaMMHa.il cttcreMa GSIM (Geant Simulation) [3], 
COJllaHHaR Ha octtose naKera GEANT · H pea.JJH3yrnuaR reoMerpHKl ycraHOBKH, c BOJMO)l(HOCTblO 

H3MeHeHHR H llOnontteHHR O'flleJJbHbIX yJJJoB, B TOM l!HCJJe H MmneHHoii CHCTeMbL B HaCTOJIII!eil pasore 

OllJICaHbI npoue.11.ypa BBelleHHJI B nporpaMMHyKl CHCTeMY HOBbL'( MHUJeHHblX CHCTeM, CllOCOE HaXO)l(lleHHJI 

nonpaBOK H HX BeJJH4HHbl. 

2. Ycra110BKa KJIAC 

YcraHOBKa KJIAC (CLAS :::> Cebaf Large Acceptance Spectrometer) npellHa3Ha•ietta llJIJI 

nJyl!eHHR npoueccos 3JJercrpo - H cporopo:lKlleHHR Ha liYKJJOHax u Mpax npH nepan'illoii 3HeprnH llO 

6f3B, B lIIHp<lKOM llHailaJOHe nepellaaaeMb!X HMnyJJbCOB H 3Heprnit. KJIAC COCTOHT HJ UJeCTH ceKTOpoB, 

eaceaQe HJ KOTOpblX ¢YHKUHOHHpyeT KaK HeJaBHCHMblii MarHHTI!blil cneKTpoMetp B 1/6 •rnclll yrnoooro 

npoclpllHCTBa. IlleCTb coepxnposo,.IU!lllHX KOJJeu reRepttpym ropollOll.llaJTbHoe Marntt111oe noJJe n 

a3HMyraJJ.bHOM HanpallJJeHHH. KalKllbril ceKTOp OCHall!eH MHoronpoBOJJOl!HhlMH .11.peilcpoBblMH KaMepaMH 

(DC) [4], BpeMllnpoJJeTilb!MH CUHHTIIJTJUl.QHOHHblMH Cl!e'NHKaMH (SC) [5], IlOKpblBalOII!HMH B 

JTasoparopuoil cHcreMe Koop.11.HHaT yrnoooil uHTepBaJJ OT 8° .11.0 143°. B nepe.llHeM ttanpaMeHHH 

(8°50545°) pacnoJJO)l(eHbl ra30Bble noporoBble 4epeHKOBCKHe C'le'I'IHKH (CC) [6] H 3JTeKTpOMarHHTilblH 

KaJJOpHMerp, npellCTIIBJUIJOl.Ql!ii COEOH C3H.11.BH'I CIUIBIHJJJTJITOp<lB H CBHH.UOBbIX CJJoeB [7]. y CTilHOBKa 

Il03BOJT.sl.eT perHC1pHpoBaTb KaK :iap!DKeHHble, TIIK H HeiITpaJTbHb!e l!aCTHl{b! B IIIHpOKOM HHrepBaJTe yrnos 

H HMII)'IlbCOB [2] . Kax: Eb!JJO CKaJaHO Bblllle, HaHBOJiee MOEHJTbHOii ll3CTbKl ycraHOBKH KJIAC llBJTReTCR ee 

MHIIJeHBaR CHCTeMa (MC). HcnOJ!b3yK>TCR KaK ra30Bble H :lKH.!IKOKpHoreHHbie, T3K H mepllble MHUJeHH. 

Bee MHll.leHH ycraHaBJJHBaIOTCR B ueHTpe KJIAC nocpe.n:CTBOM .lHCTalfW!OHHOro ynpaBJTeHH.ll. IlapaMerpbl 

(reMneparypa ff llaBJJeHne) raJOBblX H :lK.H.11.KOKp1mreHHblX MHIIIeHeil JallHCblBaDTCR: HenpepblBHO B 

reqeaue acero 3KcnepHMettra. 
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3. BBe11eHue MurneHH B nporpaMMHblH naKeT GSIM 
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Puc.I. a) KoHcipYKTQpcKHH 3CKH3 npo.llOJibttoro ceqea11.11 MllilleHH 3KcnepHMeHTII e5. 

s) Tipo110.rlbBOe ce1.1eHHe MHIIIeHHoii cecreMbI HMHTilpoBaBHOii B Ko.ae GSIM 

GSIM peanH3yeT MO.lleJlb yCTI1HOBKH Ha octtose naKeTa GEANT3.21. Oe cOC"l'OHT H3 ueHlpaJihHoro 

ynpaBJrnnmero H perynnpyKlmero naKeTa, Koropbtii Dht3hllJaeT &OJlbIIIOe KOJIHl.leCTI!o cneuttaJJbHbIX 

naKeTOD, onttcbIDaDll!HX reoMeTpHK> H OTKJIHK JleTeKTOpa. Mo.llyJlbeaJI CTPYKTYPa nporpaMMbI, a TaK:lKe 

!UHpoKoe ucnoJib3oBatttte 3aJIO:lKeHHbIX n GEANT B03MOJtrnocreii, no3BOJIJIKIT rrenrn MaettnynttponaTb 

reoMeipHeH .lleTeKTOpa, C03.llaBa.ll ero npOTOTlln, TO'lHO COOTIJeTCTBy10mafi onpe11eneHROMY 

3KCnep11MeHzy. 
3KcnepHMeHTbl Ha ycmHosKe KJIAC crpynn11ponaHbI B, TaK eaJbIDaeMbie, "pamrnr nepuO.llhr" 

cornacHO THny nyl.IKa H MHllleHH. OrrncaHHblH B H3CTOJillleii pasore aHaJIH3 npoBO.llHJIC.11 Ra OCHOIJe 

JlaHHhIX 3KCnepHMeHTa e5, B KOTOpoM 3JieKTpoRbl C 3Heprneii 2.6 II 4.32 r3B pacceHDaJillCb Ha 

KpttOreHHblX MHlllCHJIX BOJlOpo.lla eH) II JleiirepHR (20). OcoEeHHOCTblO HCilOJlb30BaHHOH B 3TOM 

3KCnepHMeHTe MHll!eHH .llllllJiaCb ".llYaJibHaJI JI'lei!Ka". flo.ll ny1.IKOM JlOJI)!(Hbl GblJIB 0.1UIOBpeMeBHO 

npHCyrCTBOBaTb ose ")!(HJlKBe" MHIIleHH, 1.ITO IlOTpeEOBaJIO onpe.lleJieHHOfO KOHClpyK'IUpcKoro pell!eHHJI. 

Ha p11c.la H30BpaJKeH KOH.ClpyKTOpcKHi! 3CKH3 npOJlOJibHOfO ce<1eBHJI peaJibHOii MBIIIeHR, KOTOpblii 

.llOJI)!(eH &bIJI BhlTh HMllTllpoBaB ("ttne.lleH" ) B KO.ll GSIM. floCTpoett11e re0Meip11u MHilleHH n KO.Ile GSIM 

BhlJIO npoHJDe.lleBo (naKeT UGEOM ) c yqeTOM ecex KOHcrpYKTOpcKHX lleTaJiei! (cpopMa, pa3Mep, 

no311UHOH!tpoBaHFie), a TaK.JKe napaMe'IpOB 11cnoJib30BaHHLIX Marepeanoe (UJioTHoCTb, cOCTan). Ha puc. l& 

H30BpIDKeHa MHIIIeHh, y)!(e "uee.lleHHaR" B GSIM (naKeT DRAW). Hcnorrb3oBaHHe naKeTa FFREAD 
Il03BOJIHJIO, B 3aDllCHMOClH OT TIOCTIIBJleHHOi! 3a.11a•rn, rrefKO MaHHnyrr11ponaTb pa3HblMll 1.13CTllMH 

reOMelpH'leCKOro nocipoeHHJI. a raIOKe pa3blrpb1D3Th eepUIHHY B3aHMO.llei!CTDHJI nyl.IK3 3JieKTpoHOD HJIH 

cporoHOB n H)':lKHOM 06DeMe MHIIIeHH. KaK H B peanbHOM cny<1ae, HMHTHpoDaHHaJI MHillellb pa3MeCTHJI3Cb B 

TIIIOKe HMHTHpoDaHHOii KaMepe pacceJIHHJI, osecne1.1HDallWei! DaKYYM Jl)JJI MllilleHHOi! Jl'leibrn. To'lHOCTb 
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HMHTaUHH nposepIDiaCb npu IlOMOIUH 3KcnepHMelIT3JlbHblX JlaHHblX, nonyqeHHbIX Ha nyC"l'Oit peanbHOii 

MBineHH, oi;nyqeHHoil 3JieKTpOHHbIM nyqKOM c 3Beprnei! 2.6 f3B. 

4. IlonpaBKH Ha 3Hepre'fHqecKHe (HMilYJI.bCHhle) norepu 3apJDKeHHbIMH 

qaCTifUaMH B BCIUCC113e .l!CTCKTOpa KJIAC 

B npouecce perncrpauuu H ll.lleH11lcpHKauuu irncruu bOJihUJoe 3Ha1.1ettue HMeeT rol.IHOCTh B 

onpe.lleJJeHHH HMnyJibCa II yrna BbIJieTa \laCTilUbL 01.1eBH.llHO, tfTO HaJIHl.IHe semecma Ha nyrn \l3CTl!U, 

OCOBeBHO Ha JiJIH3KHX paCCTOJIBH.llX OT TO\lKH HX J>O))(JieHHJI. npHBO.lllIT K norep.llM 3HeprnH H K 

MHOroKpaTHblM pacce.llHH.llM, 41'0 HCKa:lKaeT HCTHHHOe 3Ha<1em1e 3TI1X BaJKllblX napaMerpoB HCCJie.ayeMoro 

npouecca. TI03TOMY HeO&XO.llHMO KaK MO)!(JIO ro1.1Hee oueHHTb 3TI1 norepH H BBeCTH COCTIBeTCTllYKlll!He 

nonpaBKH. TiocrpoeHHe 11 "mie.lleHtte" npaBllJlbHoi! reoMeipHH MC B naKer GSIM no380JU1er .llOBOJibHO 

ycneIIIHo pelllHTh 31)' npoEJJeMY .llJI.11 ecex 3apIDKeHHbIX qacTlfU. B uacro.11mei! pasare i;yJlyr npune.lleHbl 

pe3yJlbraTbI uaxo:lK.llemrn nonpaBoK .llllil nporonoB. Pac<1e'fb1 .lUl.11 .llpyrnx 3apJl)f(eHHbIX 'laCT11u 

H.llClffHCIHbL 

Ha Ga3e JlyH.ll-retteparopa Ebmo creuepuponatto .llOCTIITO'IHO GOJlbillOe KOJIH<1eCTBo npoTOHOB c 

K11HeMaTI1\leCKHMH napaMerpaMH. paBHOMepHO pacnpe.11eneHHhl.\IH B HHrepeanax, COOTBeTCTDYIOJI!HX 

B03MO)[CIIOCT.llM .lleTeKTOpa IUJAC: 

0 ~Po~ 5 (GeV/c), 10° ~ 9 ~ 140°, 0° ~ + ~ 360° (I) 

3.llCCb Po - HMTiyJibC npoTOHa, 8 H <!> - COOTBeTCTDeHHO, TIOJJRpHblH II 33HMYTaJibHhlH yrnbL Pa3blip3HHble 

co&bITIUI EbIJIH "nponyIIIeH•' '-!epe3 ycnrnomcy", T. e. RDllJlHCL DXOJlHbIMH Jl3HHbtMH .lUIR Ko11a GSIM c 

reoMerpHeii, coorneTCTDyvrueii ycnoDHJIM 3KcnepHMeHTa e5. 0'1eBH.llHO, 1.ITO cneKipbt ecex ~x 

napaMeTpOD HCKIDKaJIHCb JJ ycTaHODKe H3-3a npoXO)!(JleHHll perncipupyeMblX 'laCTHU <iepe3 BeilleCTilO 

MHrne11noii CllCTeMhI H caMoro .lleTeKTOpa. .LI;rn npowe.llwHx 4epe3 YCTI1HODKY KJIAC co&htlll il 

¢11.3H1.1ecK11e napaMeTpbt (HMTI)'JihC H ymht) eocci-attaBJJHB<!JlHCb cneu11anbHb1M KO.llOM RECSJS. 

BhlXO.llBhte .llaHHhte naKera RECSIS 33IlHCbIBaJIHCb n cpopMare, npttro11110M JlJUI aHaJIH3a Ha Ba3e naKem 

PA w++_ 3eeprern\leCKHe (HMTIYJibCHble) IlOTepH 3apJI)!(eUHblX '13CTIIU dE (dp) onpe.lleJillKYTCJI 

cOOTHollleHHeM Eere - .&r!oxa 

dE = 4;:Na Z z2 e4{1n 2m v2 - fl2} 
dx m v 2 A I (1 - 02

) 
(2) 

KaK BH.llHO H3 cpopMyJihl. 3TH norepH lipRMO nponopUHOHaJibHbl TOJIW!llle nemecma dx, qepe3 KOTOpoe 

npoIIIJla <1aCTHua. c .n.pyroil CTOpoHbl, dx (.lUIHBa ll)'TII '13CTHULI) 3aBHCHT OT TIOJIRpHoro yrna 

oEpa30BaHH.ll (npoXO))(JieHHll) '13CTHUhl. fI03TOMY 3HepreTH<1eCKHe norepH 6blJIH Haii.aeHbl .lUlll 

OTIIOC!ITeJibHO Y3KHX HttrepBaJJOB 9. Ha pttc.2 noKa3aHbl 33DHCHMOCTH dp/p OT p JlJIJI pa3HbIX yrnoBbtX 

HHTepBaJIOD. 3.lleCb dp = p0 - p, me p0 - creuep11poeaHHhlil (Ha'laJibHhtit) HMTIYJibC nporoua, a p -

peKoecrpyepoBaHHblii (HMTIYJJbc nporoua nocjte npoXO)!(JleHHJI 1.1epe3 yCTI1uoeey). KaK BH.llHM, B oEJJacrn 

MaJibIX HMnyJibCOD H3EJID.llaeTC.ll 3aMeTHoe B03pacr.:rntte pa3HOCTeii dp. 

5 

'I 



.Ll,nJI onpe.lleJJeHHJI nonpa110K K HMnyJJbCHblM norepl!M, COOTnen:ruylOl.UHM )laHHOMY p, SblJJa fipHMeHeHa 

3aJJoJKeHlml! 11 PAW " npoue.llypa paccJJoeHHJI 1wyxMepttb1x pacnpe.lleJJeHHil (CM puc. 2) Ha n 

O.llHOMepHbl X npoeKUHii. Ocb p &blJla paJ&HTil Ha 50 HHTepBaJJOB (&HHOB), K<UK..llblii no 100 MeV w11pHHoii, 

11 crpou.111..:b dp 11 dp/ p pacnpe.lle.neHHJI 11 Ka)l(JlOM H3 &HHOJJ . Bee 50 pacnpe.lleJJeHHii cf>!tTHpo11aJJHCb 

rayccOllCKC' H cpy11KUHeil, nOJUOJIJll.lWeH onpe.lleJll!Tb .:pe.llHlle JHa4eHHll H cpe.llHeKBa.llpaTH4Hble OW116KH 

dp u dp/ p " KalK.llOM &HHP.. Ha puc.3 noKa·:iaHht JaBHCHMOCTH Haii.lleHHblX cpe.llHHX JHa4eHHil dp ( puc. 3a) 11 

dp/ p (puc._;6) OT p .llJJJI 4eTb1pex noJl!1pub1X yrnou po:o:.lleHHH nporoua. 

./l.rJJI H.!XOlK,lleHHll nO'llpa!lOK 6b1Jlll HCflOJlbJOl13Hbl .llUHllble no dp/ p (pHc.36). c 3TOH ueJJblO, 

pacnpe.11eJJe HHJI dp/ p B KalK.llOM yrnouoM HHTepna.1e .18 cflHTHpOBaJlHCb nJJallHOil rnnep60JlH4eCKOil 

cpyHKUHeil 

<l>(p) = dp/p =a+ b/(p+c) 

Ko3<jJ::pH UHeHTbl a, b H c llUXO.llHJJHCb cflHTHpouaHHeM. no Hail.lleHHblM cpyHKUHJIM <l>(p) 6blJIH 

onpe11eJJeH >f HCTHHHble 3Ha4eHH.SI HMnyJJbCOll p": 

Po = p(l + <l>(p, .18)) 

(3) 

(4) 

OonpaBKH 11 0 (4) HCf!OJlbJYKYI'C.SI rtpH aHa.nH3e cplf3H4eCKHX )laHHblX "nOCOSblTHHHO'', T.e. JJl>I KalK.llOfO 

C06blTH>I .: l!JMepeHHblMH 3Ha4eHHJIMH p H 8 CH34aJJa nporpaMMHO onpe.lleJl.SleTCJI HHTeraaJJ .18, 
Bbl61!paerc ~ COOT1JeTCTUyK1Wal! Haii.11eHHOMY HHTepua1y .18 cf:JYHKUHJI <l>(p • .18), a JaTeM H3 (.+) H2X0.1IHTC.SI 

lfCTHHHoe 3Ha4eHHe lfMnyn&ca Po, KOTop&1ii H npHlllfCh11JaeTCJ1 .11aHHOMY co&blTHIO. 3cfxpeKT nonFallOK ua 

3HepreTH4eC KHe (H~tnYJlbCHbte) flOTepH rtpHBe.11eH Ha pHc.4a, r.11e llOKaJaHo llJMepeHHOe HM f,YJlbCHoe 

pacnpeJJe!leHHe nporoH01i (nycn1e Kpyrn) HJ neaKUHH 3JJeKrpo.11e3HHTerpaum1 .11eiiT0Ha 

e +d = e' + p+ n (5) 

H TO lKe pa.:rtpe.lleJJettHe nocne BBe.11eHH.S1 rtonpasoK ( Ja.nttn1e Kpyrn). 

Opa i-HJlbHOCTb Haii.11e HHblX nonpaBOK npoBep!LlaCb Ha npttMepe H3MepeHHJI He.llOCTaJ)(Ue!t \faCCbl B 

peaKU11H (5). KHHeMaTHKa peaKUHH (5) c perncrpau11eil pacce.S1ttoro 3JleKT]X>Ha (e') 11 nporoHa (p l OT1la4H 

B COHll3JeRHH f!OJBOJIJleT onpe.lleJJHTb Macey TpeTueH 4aCTHUbl (n) B KOHe4HOM COCTOJIHHH, KOTopal! 

.llOJDKHa C0BllaCTb c Maccoii HeiiTpoHa. HeT04HOC:Tb HJMepeHHii (B 4aCTHOCTH HMrtyJlbca ( JHeprnH) 

nporoHa) \IOlKeT rtpHBeCTH K OTKJJOHeHHIO Bbll!HC.leHHOH He.11ocra10meii MaCCbl OT HJBeCTHO'i MaCCbl 

HeiiTpoHa. Ha pttc.4s rtoKa:iaHo pacrtpe11enetttte rto He.llOCTalOWeii Macce (ueiiTpotta) c nonpaEl!leHHblM H 

ttenortpaB.H~ HHbIM HMnyJJhCOM. Mo)!(HO Bll.lleTb, 4TO rtpnMeHe11b1e nonpaBKH , cMeLUa lO"' ueHTp 

pacrtpe.11eneHHJ1 Ha O)!(H.llaeMoe MeCTO 11 yMeH&walOT wupHF!)' pacnpe11eJ1eHH.S1. 

5. 3a.KJIDqeHHe 

B ~JSOTe onucaH MeTO.ll nporpaMMHOii HMllJle'-!eHTaUHH ("'sue.11eHtt.S1") HMHTHpoBaHHOii ~rnweHHOil 
CltCTeMbl yctaHOBKH KJIAC, T04HO BocnpOHJIJO.llJll.UllH peaJJbHYIO KapTirny KOMnJJeKca MHilleHb-.JeTeKTOp, 

4TO fl031J0.1!1eT Bbll!HCJTHTb nonpaBKH Ha HJMepeHHble HMnyJlbCbl 3apJl)f(eHHblX 4aCTHu, o&ycJJ03Jle HHble 

3ueprern4ecKHMH (HMnyJJhCHblMH) norep>tMH B sewec-me M11wettttoii CHCTeMbt. Ha rtpm1epe aHanHJa 

~ 

) 

) 

pacnpe.11eJ1eHHll He.llOCTalOWHX Mace n peaKUHH 3JJeKTpo.11e1HttrerpauHH 11eilT011a d(e,e'p)n noKa3aHo, 4TO 

11aii.11eHHb1e nonpa11KH xopowo BOCCTaHa1JJJH1k11Crr OlKH.llaeMoe Maccoaoe pacnpe.11eneHHe 

HeJaperttCTpllpoBaHHOro HeHTpoHa B HMnyJJ bCHOM HHTepBane nporotton, r.11e Hail.lleHHble nonpaBKH 

3H34HTeJlbHbl. 

PeJyJlhTaTbl pa&OTbl. c no.11po6HOii HHCTpyKuHeii no HCf!OJlb.JOUUHHIO MHWeHll 3KCrtepHMeHTa e5 u 

KO.Ile GSIM u c nporpaMMHLIMH KO.llaMH (ua J1Jh1Kax FORTRAN H C++) .llJIJI 1111eaeHHJ1 nortpaB04HblX 

K03cjJcpH11HeHTOIJ Ha HMf!YJlbCbl pernCTpHpyeMblX npOTOHOB. noMeweHbl Ha HflTCpHeTOBCKHX caiimx 

http://www. j l a b.org/H a 11- B /secure/ e5/ nata/ tarnet 

http://www. jla b.org/Ha ll-B /secure/ e5/ nata/ mom corr 

H HCn0.1b3YKYJ'C J! BO ucex aHa.nHJaX 3KCnepHMeHTI\JlbHblX ll3HHblX. noJJy4eHHblX Ha .D~ HHOH MHilleHH. 
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p11c. 4. a)- HMnynhcHoe pacnpe.LleneHHe nporouos (He nonpaBJJeHHoe Ha aKcerrraHc) .LlJUI .LlBYX CJJY'laes 
- c npuMeHeHH<:M HMnyJJhCHhIX nonpasoK (3aJ!HThie Kpyru) H se3 ( nyCTu1e Kpyra). b) - pacnpe.LleJieHne 

He.LloCTit10mux Mace, no11y•wuuoe npn Pp < 0.4 f::iB/c. Kpacub1e-01Kpb1Tb1e Kpyrn - se3 nonpasoK, CHHHe-
3aJIHThle - c nonpaBKaMH. KpHBble: (nrrpuxoeb1e-Kpacuble) -fayccoocKue pacnpe.Lleneum1 tte.Llocnnomeil 

MaCCbl nocJJe BbrllHTIIHHH cjxma .llJUI HenonpaBJJeHHOro HMOYJibca, (roqeqHbIC-CHHHe)-JIJIH 
nonpa11J1eHHoro HMny11bca; roqeqHble ( cHHHe H Kpacttbie) - cjloH. Bepn1KaJJbfl.b1e JIHHHe YKaJbIBaIOT nelITp 

COOTileTCTDYIOllJYX fayccoRCKHX pacnpe.LleJieHHH. 
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