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06m;aJI xapa.KTepHCTHKa pa60Thl 

Ilepm,1e 3Kcrrep1IMeHThl no rrry6oKo-HeyrrpyroMy pacceHHHIO (rHP) rreir

TOHOB Ha HYKJIOHax, rrpoBe,n:eHHhle B 60-e ro.n;hl, nplIBeJIII K 6ypHOMY pa.3-

BIITIIIO _3Kcnep1IMCHTaJibHhIX II TeopeTII'lCCKIIX IICCJIC.D:OBamn'i CTPYKTYPhl 

HYKJioHa II, B 'laCTHocilI, K co3.D:aIIBIO KBapK rrapTOHHOH Mo.n;eJIH (KIIM) -

06menp1IHHTOH, B HaCTOHIUee BpeMH, TeOplIII 3JieMeHTapHhIX 'laCTIII(. 

Bo BToporr norroBIIHe 80-x ro.n:oB 3Kcrrep1IMeHTaJibHhIMII rpynnaMII E80, 

E130 ( CJIAK) II EMC (UEPH) 6hIJIII npe,n:cTaBJICHhl pe3yrr1,TaThl II3Mepe

HIIH rHP npo,n:OJII,HO IIOJIHp1I30BaHHhIX rrenTOHOB1 Ha rrpoTOHHOll npo,n:OJII,

HO norrHp1I30BaHHOII MIIillCHII. AHaJIII3 .n:aHHhIX, norry'leHHhIX 3TIIMII rpyn

naMII, nplIBO.D:IIJI K 3aKJIIO'lCHIIIO, 'ITO cyMMapHbIB BKJia,n: cnIIHOB KBapKOB B 

CIIIIH HYKJIOHa, l\rnoro MeHbme BeJI1I'l1IHb1, rrpe,n:cKa3hIBaeMorr KIIM II cnIIH-

3aBIICIIMhle npaBIIJia cyMM BbepKeHa 1I_8JIJI1ICa-1l2Kaq:Hpe HC.BhlnOJIHHIOTCH. 

llHTepnpeTaf(IIII 3KCnep1IMCHTaJibHbi:x .D:aHHhIX, norry'leHHhIX rpynrraMII 

E80, El30 II EMC, nocBHIUeHo 6orree c0THII TeopeTII'leCKIIX pa6oT; ·B Kpyn

Hemn1Ix ycKopIITCJibHhIX I(CHTpax MIIpa 6hIJIO npe,n:JIO)KCHO IIpOBCCTII no

BTOpHhle, 6orree TO'lHhle, 3KCIIeplIMeHThl no II3Y'!CHIIIO nponecca nomip1I30-

BaHHOro rHP Ha npoTOHHOll II HCHTpOHHOll noJIHpII30BaHHhIX MIIIIICHHX. 

HacTOHIUaH pa6dTa OCHOBaHa Ha pe3yJibTaTax 3KCnep1IMCHTaJibHhIX IIC-

. crre.n:oBaHIIH, BhIIIOJI_HeHHhIX nplI y'laCTIIII aBTOpa B 1989-1995 rr. B Jia6o

paTOpIIII cBepXBhICOKIIX 3Heprm'l: Oll5Ill. B pa6oTe npHBe.n;eHhl pe3yJibTaThl 

IICCJIC.D:OBaHIIH cnlIHOBOll CTpyKTYPhl HYKJIOHa B rHP npo,n:OJibHO nOJIHp1I30-

BaHHhIX MIOOHOB Ha npO.D:OJibHO nOJIHp1I30BaHHhIX .D:CHTpOHaX. 3KcnepIIMCH

TaJibHhle .n:aHHhle 6hIJIII norry'leHhl Ha ycTaHOBKe CrrlIHOBOll MrooHHorr Korr

rra6opan1I1I (CMK), pa6oTaromerr Ha MIOOHHOM KaHaJie ycKOplITCJIH enc 
UEPH. 

AKTyaJibHOCTb npoBe,n:eHH_oro IICCJIC.D:OBaHIIH COCTOIIT B rrorry'leHIIII HO

BOU IIliq:>opMan;IIII, II03BOJIHIOIUCll npoBeCTII npoBepKy cnlIH-3aBIICIIMhIX 

npaBIIJI cyMM B1,epKeHa II 8JIJI1ICa-1l2Kaq:>q:>e II onpe,n:eJIIITI, BKJia,n: KBap

KOB B BeJIIi:'lHHY crmHa HYKJioHa. 

Uerrb pa6oThl COCTOHJia B IIOJIY'!CHIIII 3KCneplIMCHTaJibHhIX .D:aHHhIX no 

rHP nOJIHp1I30BaHHhIX MIOOHOB Ha H,n:pax IIOJIHp1I30BaHHOro .n:en:TpoHa, II3-

BJIC'ICHIIH cnirn-3aBIICIIMhIX cTp)'KTypHhIX q:iyHKI(IIrr ,n:err!poHa II HerrTpoHa, 

npoBepKe cnlIHOBhIX npaBIIJI cyMM B1,epKeHa II 8JIJI1ICa-1l2Kaq:>1pe II orrpe.n:e-

1 :meKTpoHoB c :meprueii E = 10 + 20 r3B B CJIAK u MIOOHOB c 3Heprueii 100 + 200 r3B a UEPH ~~---
' t;;uor..A~u:,m~0 BM~'5fJ:? i 
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JICHIIII BKJia,n:a KBapKOB B BCJIII'IIIHY cnnHa HJKJIOHa. 

Hay'Illasr HOBII3Ha. B .n:nccepTarurn npe.n:cTaBJICHhl cJie,n:yroIIUie"'1rnBhle 

pe3JJibTaThl, Bhl.IJ;BnraeMhle .n:mr 3aIIUIThl: 

• BnepBhle npoBe,n:eHhl II3MepeHIIH BCJIII'IIIHhl cnnH-3aBIICIIMOll JienTOH

HJKJIOHHOll acnMMeTpnn A Ha .n:eiiTpoHe; 

• npoBe,n:eH pac'IeT cnIIH-3aBncnMoii cTpJKTypHoii q>JHKUIIII .n:eiiTpoHa 

gf (x, Q2) B KIIHCMaTII'ICCKOM IIHTepBaJie 0.006 < X < 0.6 II 1 r3B2 < 
Q2 < 30 r3B2

; 

e onpe,n:eJieHa BCJIII'IIIHa nepBOro MOMCHTa rt OT CTpJKTJpHOH q>JHKUIIII 

.n:eiiTpoHa gf ( x) : 

rf = Jo1 gf(x)dx = 0.023 ± 0.020( cmam.) ± 0.015( cucm.); 

e Bhl'IIICJieHa cnIIH-3aBIICIIMaSI CTpJKTJpHasr q>JHKUIIH HeiiTpOHa gf ( X, Q2
). 

BeJIII'IIIHa ee nepBoro MOMCHTa COCTaBIIJia : 

r 1 = -0.08 ± 0.04(cmam.) ± 0.04(cucm.); 

• npOBe,n:eHa npoBepKa CIIIIH-3aBIICIIMhlX npaBIIJI cyMM BbepKeHa II 3JIJIIICa

.Il.:amqiqie. Ilony'IeHHhle 3KCIIepIIMCHTaJibHhle ,n:aHHhle no,n:TBep2K.IJ;aIOT Bhl

noJIHCHIIe npaBIIJia cyMM BhepKeHa B npe.n:enax orrm6oK II3MepeHIIH II yKa'-

3hlBaIOT Ha HapymeHIIe rrpaBIIJia cyMM 3JIJIIICa-Il2Kaqiqie 6onee 'ICM Ha TpII 

cTaH,n:apTHhlX OTKJIOHCHIIH; 

• orrpe,n:eJieHhl BeJIII'IIIHhl BKJia,n:a KBapKOB B CIIIIH HYKJIOHa : 

~:E = ~u + ~d + ~s = 0.18 ± 0.07, 

~s = -0.13 ± 0.03. 

HayqHo-npaKTII'ICCKaSI UCHHOCTh pe3yJihTaTOB, npe.n:cTaBJICHHhIX B .IJ;IIC

cepTaUIIOHHOII pa6oTe, 3aKJIIOqaeTCH B norryqeHIIII HOBhlX 3KCIIepIIMCHTaJib

HhlX .n:aHHhlX, cymecTBeHHhlX .D:JIH npoBepKII KIIM II KBaHTOBoii xpoMo~ 

.IJ;IIHaMIIKII, 'ITO cnoco6cTByeT 6orree rny6oKOMY · nOHIIMaHIIIO CTPYKTYPhI 

H}'KJIOHa. Pa3BIIThie MCTO.IJ;hl o6pa6oTKII II aHaJIII3a ,n:aHHhlX MoryT 6hlTh 

ncnoJih30BaHhl B .n;pyrIIx 3KCnepIIMCHTax. 

Arrpo6aUIIH .n:IIccepTaUIIII. Pe3JJihTaThl, Bome.n:mne B ,n:IIccepTaUIIIO, 

_npe.n;cTaBJIHJIIICh aBTOpoM Ha coBeIUaHIIHX coTpy.n:Hn'IeCTBa CMK, Ha ce

MIIHapax Jia6opaTopnn cBepXBhlCOKIIX 3HeprIIii OII5.III, Ha 12 Me2K,n:yHa

po.n:HoM ceMIIHape no q>II3IIKe BhlCOKIIX 3HeprIIii (Ily6Ha 1994 r.), Ha Me2K

.n:yHapo,n:Hoii illKOJie no q>II3IIKe BhlCOKIIX 3Heprnii II q>II3IIKe 3JICMeHTapHI,IX 

qacTIIU (lITaJIIIH, CopeHTo 1994 r.). 
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MaTepnanhl, Bome.n:mne B .n:nccepTaunro, npe.n:cTaBrreHhl B nHTII ny6rrn

Kaumrx, ClllICOK KOTOpbIX npnBe.IJ;eH B KOHUe anT9peq:iepaTa. 

CTpyKTypa .n:nccepTaunn. IlnccepTaUIIH cocTOIIT II3 BBe,n:eHnH, 'ICThl

pex rJiaB II 3aKJIIO'ICHIIH. O6oeM .n:nccepTaUIIII COCTaDJIHeT 91 CTpaHIIUY' 

BKJIIO'IaSI CIIIICOK UIITIIpyeMOll JIIITepaTyphl. 

Co.n;ep)KaHue pa6oTbI 

Bo BBe,n:eHIIII o60CHODbIBaeTCH aKTyaJibHOCTh II Hay'IHaSI HOBII3Ha npo

Be.n:eHHhIX nccrre.n:onamnr,· cq:iopMymrponaHa ocHonHasr ueJih .n:IIccepTaUIIII n 

noJIO)KCHIIH, BbIHeceHHhle Ha 3aIUIITY. 

B nepBon rnaBe paccMaTpnnaeTcH KIIHeMaTIIKa II3yqaeMoro npouec

ca rHP' onpe,n:eJIHIOTCH nOHH:IIH CTPYKTYPHhlX qiyHKUIIll HYKJIOHa II IIX 

CBH3h C q:iyHKUllHMII KDapKOBhlX pacnpe.n:erreHIIII. PaccMaTpIIBaIOTCH 3KC

nepIIMCHTaJihHO II3MepHeMasr nenTOH-HYKJIOHHaSI acIIMMeTpIIH A II q:>OTOH

HYKJIOHHhle acIIMMeTpnu A1,2- IlaeTcH orrpe.n;enemre rrp_amm cyMM Bhep

Keirn n 3nnnca-Il2Kaq:iq:ie .D:JIH cmrn-3aBIICIIMoi'1 cTpyKTypHoi'r qiyHKUIIII Hy

KJIOHa g1 (x ). IlpIIBO.IJ;HTCH 3KCIIepuMeHTaJibHhle pC3YJibTaThl rrony'IeHHhlC 

paHee rpymmMII EMC, E80 II E130 n ocHOBHhle TeopeTII'ICCKIIe Mo.ucmr, 

rrpe.n:naraeMhle .n:nH nx IIHTeprrpeTauuu. 

BTopasr rnaBa IIOCBHIUCHa ormcaHIIIO 3KCIIepIIMeHTaJihHOII ycTaHODKII 

coTpy.n:m1qecTBa CMK. 

IlyrrnK IlOJIHpII30BaHHhlX MIOOHOB q:iopMIIpyeTCH rryTeM c6poca ripoTOH

Horo rryqKa ycKopnTeJIH enc C 3Hepruei'1 Ep = 450 r3B Ha 6epIIJIII<'DYIO 

MnmeHb. O6pa30BaBmIIecH 7r± II J(±-Me30Hhl, DhlJICTC'BIIIIIC n rrpe,n:c>Jiax 

TenecHoro yrna 10 + 20 Mcpa.n:, rrona.n:aroT n pacrra,n:HhlII KaHan r.n:<' oKono 

10% •racTIIU pacrra.n:aeTCH Ha ncTy no Mo.n:e 7r+(-) ,I\.·+(-l - Jt+<- l ~7i}. B 
K0HUe pacrra.IJ;HOII 30Hhl pac~0JI0)I(eH a.n:poHHhlII rrornoTIITCJih OT.IJ;CJIHIOIUIIII 

MIO0Hhl OT a.n:poH0B. CooTHOIIIeHIIe Me2K.D:Y K0JIIl'ICCTD0M a.upoH0D II l\IIO0-

H0B nocne norJIOTIITCJIH C0CTaDJIHCT 7r / /l ~ 10-6
• 

O6pa3oBaHHhle MIO0Hhl o6rra,n:aIOT ecmecmoc1t1toit rronHp1naunc>f1 n curry 

HecoxpaHeHIIH qeTHOCTII n rrpoueccax c11,a6020 03auModci1,cmo1tH. B na6o

paTopHon CIICTCMe Koop.n:irnaT, II0JIHpinau1rn MIO0H0D 0IIIIChlDaCTCH ypan-

3 



HeHIIeM: 

Pµ = ± m;,1( + (l - 2E1r,1( / Eµ)m! 
m2K _ m2 , 1r, /J 

-· (1) 

rne E1r(K) ::_ :meprmr 7r (K) Me3oHoB, +(-) cooTBeTcTByeT oTpmi:aTem,HhlM 

( IIOJIO::iKIITeJibHhlM) MIOOHaM, COOTBeTCTBeHHO. 

3Kcrrep11MeHT rrpoBon11rrcH Ha IIY'IKe IIOJIO::iKIITeJibHbIX MIOOHOB co crre.n:y
IOIIUIMII xapaKTepIICTIIKaMII : 

:meprIIH - Eµ = 100 r3B; 

rrorrsrpll3a1urn - Pµ = -0.82 ± 0.06; 

IIHTeHCIIBHOCTb - I= 4 X 107 MIOOHOB Ha c6poc; 

BpeMH c6poca IIY'IKa Ha MIImeHb - t = 2, 4 CeK; 

IIHTepBarr Me::iKny c6pocaM11 - llt = 14, 4 ceK; 

n11aMeTp cqiop1rnpoBaHHOro IIY'IKa - 2 CM. 

IIorrsrpII3aUIIH rryqKa Pµ orrpenemie'I'csr 110 3HepreTII'IeCKIIM crreKTpaM 

110311TpOHOB, o6pa3yIOIIUIXCH B pacrranax µ+ ----; e+vei7µ, II3MepHeMbIM rrpII 

IIOMOIIUI MIOOHHoro rrorrsrpIIMeTpa (P11c.l). ·· 

Shower 
Veto 

Vi3cuum Pipe 

µ + beam tH 1:··:······----------------:i:-··----------------------: 

PBC1 PBC2 PBC 
Pb . 

Foil 
30m 

I Hodoscope I Chamber 

MNP26 
Magnet 

PPC4 

LG 

1m 

Pn:c.1 M1001-t1tbZU no11JipuMemp. Ha pucym;;e cxeMamu'l(,11,O nox:a3a1tbi c11,e

ay10w,ue X:OMno1te1tmbi aemex:mop~ : "Shower Veto" - Bemo vemex:mopbi; 

"PBC1-PBC3" u "PPC2-PPC4" - nponopv,U<maAb1tbie x:aMepu; MNP26 

- aunOAb1tbZU Ma211,um; "LG" - 311,ex;mpoMa21-mm1tbZU x;a11,opuMemp. 

IIorrHpll30BaHHaH MIIilleHb ycTaHOBKII COCTOIIT II3 nByx UIIJIIIHnp1I<IeCKIIX 

CCKUIIH nrrIIHOH 40cM II nIIaMeTpOM 5cM, IIOMemeHHhlX BnOJib OCH IIY'IKa Ha 

paccTOHHIIII 20cM npyr OT npyra BHYTPII KpIIocTaTa co cMeCbIO 3 He - 4 He 
(PIIc.2). 
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.IlaHHaH KOHCTPYKUIISI pa3MemeHa BHYTPII cBepxrrpoBonsrmero correHoII

nam,Horo MarHIITa, rronnep::iKIIDaIOmero IIOCTOSIHHOe MarHIITHOe IIOJie Ha

rrpsr::iKeHHOCTbIO B = 2.5T Bnorrb oc11 MIImeHII. B Ka'!eCTBe pa6o-qero Be

mecTBa MIImeHII IICIIOJib3YeTCSI neiiTepIIpOBaHHhlH 6yTaHOJI, 3aMopo::iKeH

HhlH B mapIIKII nIIaMeTpOM OT onHoro no Tpex MIIJIJIIIMCTpOB. TeMIIepa

Typa, rronnep::iKIIBaeMaH B BemecTBe IIOJISipII30BaHHOH MIImeHII COCTaBJISieT 

T = 0.05K. 

JA 

~ 

pµ. < o. 
~ 

Pu>O. 

- ts.cm 

40.cm 

<E-

P, <O. 

Pn:c.2 CxeMa aeumpo11,11,oi1, noAHpU306a1t1tOU M,UW,e11,u. Pµ, Pu, pd O31ta'l(,a

'IOm noAHpu3av,u10 ny'l(,x;a, nepeou u emopou cex;v,uu Muwe11,u, coomeem

cmee11,11,o. 

IIorrsrpII3anIISI BemecTBa MIIilleHII ocymecTBJISieTCSI MeTonoM .IlIIHaMII'Ie

CKOH 5InepHoii IIorrsrp113aUIIII (.II5III) ocHoBaHHOM Ha TOM qiaKTe, 'ITO rro

rrsrpII3aUIISI 3JieKTpOHOB BemecTBa MO::iKeT 6hlTb mpa11,cgjopMupo6a1ta B rro

JISipII3aUIIIO HyKJIOHOB rryTeM HaJIO::iKeHIISI BhlCOKO'IaCTOTHoro MarHIITHoro 

IIOJISI. CpenHSISI IIOJIHpII3aUIISI neiiTpOHOB, IIpII Ha6ope naHHhlX 1992 rona, 

cocTaBIIrra PT = 0.35. 

Mcrrom?30BaHIIe MIImeHII, cocTosrmeii II3 nByx ceKUIIii (rrorr~BIIH), o6y

crroBJieHo Heo6xonIIMocTbIO onHoBpeMeHHoro o6rryqeHIISI MIImeHeii conep:

::iKaIIUIX HYKJIOHhl C IIOJIO::iKIITeJibHOH II OTpIIUaTeJibHOH IIOJISipII3aIJ:IISIMII. 

BemecTBO B ceKUIISIX MIImeHII IIOJIHpII30BaHO rraparrrreJibHO II aHTIIIIaparr

JieJibHO OCII MIImeHII. Ka::iKnhle BOCeMb -qacoB HaIIpaBJieHIIe IIOJISipII3anIIII B 

IIOJIOBIIHa,x MIImeHII MeHSieTCSI Ha IIpOTIIBOIIOJIO::iKHOe. IlpIIMeHSieMaH MeTO

nIIKa naeT B03MO::iKHOCT.b crpyrrrrIIpoBaTb naHHhle TaKIIM o6pa30M, 'IT06hl 

aKCeIITaHC ycTaHOBKII 6hlJI onIIHaKOB nrrsr o6eIIX HaIIp~BJiemm: IIOJISipII3a

UIIII MIIilleHII. 

CrreKTpoMeTp ycTaHoBKII (PIIc.3) rrpenHaJHa'!eH nm1 perIIcTpanIIII Ha

rreTaIOIUIIX II pacceSIHHhlX MIOOHOB, orrpenerreHIISI KOopnIIHaT BepillIIHhl B3a

IIMoneiiCTBIISI II KIIHeMaTII'IeCKIIX rrapaMeTpOB co6hlTIIH IIOJISipII30BaHHOI'O 
rHP. . 
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P11c.3 Cnex:mpo.M.emp CMK. 

POLARISED 
TARGET 

BIIB 

-10 

~ w;,itlii :-: .. 

;'ffl , 1r t11r t1111 POLARIME~R 

flt p
67 It 

H'1 H'3 H'4 
HI H2 H3 H4 

0 10 20m 

CrreKTpoMeTp C0CT0I:IT 6orree '!eM I:13 150 IIJIOCKOCTe:II rrpoB0JI0'IHblX .n:e

TeKT0p0B, 20 IIJIOCKOCTe:ii: ro.n:ocK0II0B 11 mITII IIJIOCKOCTeH BeT0-C'leT'IIIK0B. 

3To II03Bomi:eT rrpoB0.D:I:ITb I:13MepeHI:I.SI B .n:~arra30He II3MeHeHII.SI rrepeMeH

HOH X 0.006 ~ X ~ 0.6 
2• 

Ta6JIH~a 1 Oc'H,06'H,bZe mpu2zepbz, ucno11,b3ye.M.bze 6 :Jx:cnepu.M.e'H,me. 

I Tp11rrep I q>YHKQII.SI Tp11rrepa 

Tl q>II3II'leCKIIHj perIICTpaIJ;II.SI MIO0H0B pacce.SIHHblX 

rro.n: yrrroM 0 ~ 13Mpa.n: 

T2, T14 q>II3II'leCKIIe; perIICTpan;II.SI MIO0H0B pacce.SIHHblX 

II0.D: yrJI0M 0 ~ 25Mpa.n: 

T5 IICII0Jib3yeTC.SI .D:JI.SI IOCTIIp0BKII rry'IK0BblX 

KaMep; T.H. Tp11rrep 6rrrurrnero rarro 

IICII0Jib3YIOTC.SI .D:JI.SI KaJII:I6poBKII, IOCTI:Ip0BKII 

T7, T8 II orrpe.n:erreHI:I.SI 3q>eKTIIBHOCTe:ii: KaMep 

per11cTpan;1111 pacce.SIHHblX MIO0H0B 

TlO orrpe.n:erreHIIe rrpoq>IIJI.SI IIY'!Ka; I:ICII0Jib3yeTC.SI )'. 

.D:JI.SI M0.D:eJIIIp0BaHII.SI 3KCIIep11MeHTa 

Tll orrpe.n:erreHIIe 3q>q>eKTI:IBH0CTII ro.n:ocKorroB .D:JI.SI Tl 

T12 orrpe.n:erreHI:Ie 3q>q>eKTIIBHOCTII ro.n:ocKorroB .D:JI.SI T2 /Tl 4 

B 3KCIIep11MeHTe CMK 11crrorr1,3yeTc.SI 15 pa3JII:I'IHhlX TpI:IrrepoB. Tp11 113 

HI:IX .SIBJI.SIIOTC.SI q>I:I3II'leCKIIMII, T .e. yrrpaBJI.SIIOT 3aIII:ICbIO 3KCIIepIIMeHTaJib

HblX .D:aHHbIX, C00TBeTCTByIOIIJ;IIX 113y-qaeM0MY rrpo:a;eccy II0JI.SipII30BaHH0ro 

rHP. OcTaJibHble. TpIIrrepbI IICII0Jib3YIOTC.SI .D:JI.SI KaJII:I6poBKI:I :meMeHT0B 

2co BTOP,Oii llOlIOBHHhI 1993 ro.11a B ,11Hano30He X ;;,: 0.003 

6 

"' 

.n:eTeKTopa II rrorry'leHII.SI IIHq>0pMa:QIIII 0 IIY'!Ke. XapaKTepIICTIIKI:I 0CH0B

HblX TpIIrrepoB, IICII0Jib3yeMblX B 3KCIIepIIMeHTe, rrpime.n;eHbl B Ta6JIII:Qe 1. 

B TpeTbe:ii: rrrane orrI:IcaHa rrpone.n:ypa o6pa6oTKn 3Kcrrep11MeHTaJibHo:ii: 

IIHq>OpMan;IIII. 

OcHOBHOH 3KCIIep11MeHTaJibHhlll MaTepI:Iarr, rrpe.n:cTanrreHHhlH B .n:11ccep

Tan1111, 6hlJI II0Jiy'leH B 1992 ro.n:y. B Te'!eHirn B0CI,MII rrepII0.D:0B Ha6opa 

.n:aHHblX 6hlJIO 3aperIICTpI:IpoBaH0 5.0 'x 106 3KCIIepII11:eHTaJibHblX co6blTIIH.' 

B rrponecce o6pa60TKII 6blJIO OT06paHO 3.2 X 106 
C06l,ITIIH rHP IIp0.D:0JibH0 

II0JI.SipI:130BaHHblX II0JI02KIITeJibHblX MIO0H0B C 3Hepr:ne:ii: Eµ = 100 r3B Ha 

rrp0.D:0JibH0 IIOJI.SipI:130BaHHOH .n:e:ii:TepIIeBOH MIImeHII. 

Ilponecc o6pa60TKII 3KCIIepIIMeHTaJibHblX .n:aHHhlx BKJIIO'!aeT crre.n:y10-

1IJ;IIe 0CH0BHble marn : 

e .n:eK0.D:IIp0BaHIIe IIHq>OpMaIUIII, 3aIIIICaHHOll .n:eTeKT0paMI:I ycTaH0BKIIj 

• B0CCTaH0BJieHIIe TpeK0B '!aCTIID: B crreKTp0MeTpe; 

e orrpe.n:errem1e K00p.D:IIHaT BepmIIHbl B3aIIMO.D:eHCTBI:I.SI B MIIilleHIIj 

e B0CCTaH0BJieHI:Ie T0II0JI0rIIII co6hlTIIll rHP II0ITltpII30BaHHblX MIO0H0Bj 

e pac'!eT 3q>q>eKTIIBHOCTe:ii: .n:eTeKT0p0B ycTaH0BKn; 

• OT6op co6b1TIIH II0JI.SipII30BaHH0ro rHP (co3.n:a:ane T.H. micro DST); 

• Bbl'IIICJieHIIe-BeJIII'IIIHbl JieIITOH-HYKJIOHHOll aCI:111:MeTpIIIIj 

• pac'!eT CIICTeMaTII'leCKIIX omII60K. 

IIapaJIJieJibHO C o6pa6oTKOH 3KcrrepIIMeHTaJibHblX .n:aHHblX rrpoB0.D:IITC.SI 

aHaJIII3 co6blTIIH, CM0.D:eJII:IpoBaHHblX rrpI:I II0M0IIJ;II rrporpaMMbl MoHTe

Kaprro. 3To II03B0JI.SieT K0HTp0JIIIp0BaTb KoppeKTiioCTb peK0HCTPYKD:IIII 

3KCIIepIIMeHTaJibHblX .n:aHHblX II orrpe.n:eJIIITb rrorrpaBKII, o6ycJIOBJieHHble . 

rrponeccoM o6pa6oTKII. 

BoccTaHOBJieHHble co6blTII.SI rHP, 3arrI:IchlBaeMhle B 6aHK .D:aHHhlX Ha3bl

naeMblH micro DST, oT6IIpaJIIICb no crre.n:y101IJ;IIM KPIITepI:I.SIM: 

e Q2 > 1 r3B2 - IICKJIIO'!aeT I:13 paCCM0TpeHII.SI C06blTII.SI, 3aperIICTpII

poBaHHble B o6rracTII 6blcTpmI3MeH.SIIOrn;eroc.SI aJ(cerrTaHCa YCTaH0BKIIj 

• 80 r3B < Eµ < 120 r3B - B 3T0M IIHTepnarre 31ieprIIII K00p.D:IIHaThl II 

IIMrryrrbcbl MIO0H0B rry'!Ka orrpe.n:eJI.SIIOTC.SI c Heo6xo.n;IIMo:ii: TO'IHOCTLIOj 

7 



• E: > 15 r3B - 1103BOJI.KeT 1n6e2KaT1, JIO)KHOII II,UeHTIIl}llIKaIUHI MIOO

HOB, po2K,UeHHhlX B a,npOHHOM JIJIBHe, C paccemHhIMII MIOOHaMIIj 
. ,,. 

• V > 10 r3B - orpaHJI<IeHJie CB.K3aHO C TO'IHOCTl>IO Ollpe,neJieHJI.K BeJIII

'Illllhl pa3HOCTII 3Hepr1III HaJieTaromero II pacce.KHHOro MIOOHaj 

• y < 0.9 - orpaH1I'leH1Ie Bhl3BaHO TeM, 'ITO B o6JiaCTII 60JibilllIX y pa

,UIIaD;IIOHHhle KoppeKD;IIII ,naIOT 60JibllOII BKJia,n B ce1IeH1Ie II3y'laeMoro 

11pon;ecca rHP; 

• 0 > 0.009 pan - orpaH1I'leH1Ie 110 yrrry pacce.s:HJI.s: Bhl3BaHo HII3KOII 34)

qieKTIIBHOCTl>IO Tplirrepa II HeCTa6IfJil>HOCTbIO aKce11TaHca ycTaHOBKII 

B o6JiaCTII, 6JIJI3KOII K OCII ClleKTpOMeTpa; 

• KOOp,nIIHaThl BepmlIHhl B3alIMO,UeIICTBII.K co6blTII.K 11011a,naIOT BHYTPI> 

061,eMa O,UHOII II3 IIOJIOBIIH MIImeHII. 

BeJIII'IIIHa JiellTOH-HYKJIOHHOII aCIIMMeTplIII II3BJieKaeTC.K II3 ,UaHHhIX O KO

JIJI'leCTBe aKTOB rHP 11p01I30me,nmlIX Ha IIOJIOBIIHax .nefITpOHHOR IIOJI.Kp1I-

30BaHHOII MIImeHII. Micro DST co.nep2KIIT 11eThlpe Ha6opa ,naHHhIX o KO

JIJI'leCTBe aKTOB pacce.KHII.K N1, .. ,4 OT KOHqmrypan;IIII IIOJIOBIIH MIImeHII .no 

II nocrre penepca 11orr.s:p1I3aD;IIII (PIIc.2). B 11pe.n11orro2KeH1I1I, 'ITO Mhl 3HaeM 

OTHOmeHIIe aKCellTaHCOB IIOJIOBIIH MIImeHII .no II IIOCJie penepca IIOJI.KpII-

3an;1III (k = (0:'la4)/(a2a3)), BeJIII'IIIHa JiellTOH-HYKJIOHHOII aCIIMMeTplIII A 
IIMeeT BII.U : 

A = l [~1 + ~2 _ k - l] 
<m> 2 4 ' 

r.ne BeJIII'IIIHhl ~1,2 o6o3Ha'laIOT OTHOmeHII.8: : 

N1-N2 
~l = N1 +N2 

N4-N3 
II ~2 = N4 +N3 

11apaMeTp < m >= 1/4(m1 + m2 + m3 + m4), r.ne m; = f PµP;, qiaKTop 

f 011pe.nerr.s:eT .norrro 11pon;eccon rHP 11po1IJome.nmnx B nemecTBe MIImeHII 

Ha IIOJI.8:pII30BaHHhIX .nefITpOHax II P; - IIOJI.8:p1I3aD;II.8: IIOJIOBIIHhl MllmeHII B 

i-ofl KoHqinryparorn (i=l,4). 

B 11eTnepTofl rrraBe 11pe,ncTaBJieHhl 11orry11eHHhle qi1131111ecKne pe3yrr1>Ta

Thl. Berrn1111Ha qioToH-HYKJIOHHofl ac11MMeTpnn At, Bhl'IIICJ!eHHM 110 ,naH

HhIM 1992 ro.na, 11pe,ncTanrreHa B Ta6rrnne 2 II Ha p11cyHKe 4. 

C111IH-3aBIICIIMM CTPYKTYPHM qiyHKD;ll.H .nefITpoHa gf ( x) Bhl'IIICJI.s:rrac1, B 

8 

·1 

1 

~l 
1 I/ 

11pe.nrroJI02KeH1III Q2- He3aBIICIIMOCTII aCIIMMeTplIII At 11p1I BeJIJI<IIIHe cpe.n

Hero 3Ha'leHII.H Q2 B 3Kc11ep1IMeHTe Q5 = 4.6 I':JB2
• IloJIY1IeHHhIII pe3yJib

TaT IIOKa3aH Ha plICJHKe 5. 

Ta6n1u~a 2. <Pomou-uyx:11.ouua.H acuMMempU.H At u cnuu-3aaucuMa.H 

cmpyx:mypua.H ifjyux:u,u.H gf aeumpoua. Ilepaa.H ow.u6x:a cmamucmu'tlecx:a.H, 
amopa.H cucmeMamu'llecx:a.H. • 

x-6Irn (x) (Q2) 
(r3B2) 

0.006 - 0.010 0.009 1.2 
0.010 - 0.020 0.015 1.7 
0.020 - 0.030 0.025 2.5 
0.030 - 0.040 0.035 3.1 
0.040 - 0.060 0.050 3.7 
0.060 - 0.100 0.079 4.6 
0.100 - 0.150 0.123 5.6 
0.150 - 0.200 0.173 6.9 
0.200 - 0.300 0.241 9.0 
0.300 - 0.400 0.343 12.0 
0.400 - 0.600 0.470 15.5 

Aa 
1 

-0.029 ± 0.071 ± 0.013 
-0.046 ± 0.046 ± 0.015 
-0.032 ± 0.059 ± O.G18 
-0.098 ± 0.073 ± 0.021 
+0.096 ± 0.067 ± 0.025 
+0.013 ± 0.070 ± 0.030 
+0.144 ± 0.095 ± 0.037 
+0.168 ± 0.143 ± 0.042 
+0.245 ± 0.154 ± 0.046 
+0.170 ± 0.286 ± 0.050 
+0.031 ± 0.456 ± 0.054 

0.08 

gf 
]. 

-0.554 ± L347 ± 0.251 
-0.490 ± 0.493 ± 0.155 
-0.198 ± 0.360 ± 0.100 
-0.417 ± 0.312 ± 0.078 
+0.283 ± 0.197 ± 0.060 
+0.023 ± 0.127 ± 0.043 
+0.162 ± 0.107 ± 0.031 
+0.128 ± 0.109 ± 0.024 
+0.122 ± 0.077 ± 0.017 
+0.047 ± 0.080 ± 0.010 
+0.004 ± 0.059 ± 0.005 

0.6 ~~~---,----,--,--,-,....,..r,---,----,--"TTTTT11 

+ ! llillJ ~':h+ ,di 0.3 

~o + I I j _.,. . t 
-0.3 

-0.6 
0.01 • 0.1 

X 

Pnc.4 <Pomou-uyx:11.ouua.H 

acuM;.,,empu.H aeumpoua At x:ax: 

ifjyux:u,u.H Ebepx:euoacx:ou nepe

Meuuou x. CucmeMamu'llecx:a.H 

owu6x:a nox:a3a7-ta x;ax; meM1-ta.H 

0611.acmb. 

-0.08 
0.01 0.1 

X 

Pnc.5 Cnuu-3aaucuMa.H cmpyx:-. 

mypua.H ifjyux:u,U.H aeumpoua xgf 

x:ax: ifjyux:u,U.H Ebepx:euoacx:ou ne

peMeuuou x. 3x:cnepuMe1-tma11.bttbie 

mo'll'K:U npuaeaeubi 11.UW.b CO cma

mucmU'lleC'K:OU ueonpeae11.euuo

cmb10, pa3Mep cucmeMamu'tlecx:ux 

ow.u6ox: nox:a3a7-t 6 auae 3aw.mpu

xoaauuoii, 0611.acmu. 

Berrn111IHa RHTerparra OT c11IIH-3aBn:cJIMoii: cTpJKTYPHOR qJJHKD;n:II gf ( x) 

110 o6rracTII II3MeHeHII.K B1,epKeHOBCKOII 11epeMeHHOII X' Bhl'llICJieHHM IIplI 
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3Ha'Iemm: Q5 = 4.6 nlB2
' COCTaBIIJia 

10.6 d 2 
Jo gi(x,Q0 )dx = 0.024 ± 0.020(cmam.) ± 0.014(cucm.). 

0.006 ,,. 
Ilmi: on;emrn BeJIII'IIIHhl IIHTerparra B HeII3Mep.si:eMo:a: o6rracTII o6rracTII 

x > 0. 6 IIcnom,30Barrac1, 3KCTpanoJISIIUISI cTpyKTypHon <pYffKD;lIII gf ( x), 
OCHOBaHHaJI Ha npe,n;noJI02KeH1III, 'ITO gf(x) ---+ 0 rrpII X - l. 

BKrra,n; B BeJIII'IIIHY nepBoro MOMeHTa OT HeII3Mepsi:eMon o6rracTII MaJihlX 
X (0 < X < 0.006) on;eHIIBaJICSI nyTeM 3KCTpaIIOJISID;IIII 3KCIIepIIMeHTaJihHhlX 
,D;aHHbIX B X -+ 0. . 

B pe3ym,TaTe, 6hlJIII norry'IeHhl crre,n;y1011nrn 3Ha'IeHmI IIHTerparra OT 
gf(x) no HeII3Mepsi:eMhlM o6rracTSIM B1,epKeHOBCKOR nepeMeHHOR x : 

10.006 d 
Jo gi(x)dx = --:0.003 ± 0.003, f

6
gt(x)dx = +0.002 ± 0.004. 

TaKIIM o6pa3oM, BeJIII'IIIHa nepBoro MOMeHTa cnIIH-3aBIICIIMOR cTpyKTyp
HOR <pyHKD;lIII ,n;e:a:TpOHa COCTaBIIJia : 

rf(Q6) = fo1 gt(x,Q6)dx = 0.023±0.20(cmam.) ±0.015(cucm.), 

r,n;e Q5 = 4.6 r3B2
• Pe3yrr1,TaT pacc'IeTa 11poIIJIJIIOcTpIIpOBaH Ha pIIcyHKe 

6. 

IloCKOJihKY ,n;e:a:TpOH SIBJISieTCSI CBSI3aHHhlM COCTOSIHIIeM KBa3II-CB060,D;HhlX 
IIpOTOHa II HeRTpoHa, BeJIII'IIIHhl rrepBoro MOMeHTa rf II rl MoryT 6hlTh 
Bhlpa2KeHhl 'Iepe3 rt : ' 

rf + r 1 = 2rt;(1 - l.5wD), (2) 

r,n;e WD = 0.058 - Bepo.sITHOCTh o6pa30BaHIISI B ,n;e:a:TpOHe CB.sI3aHHoro (T.H. 
D-cocTOSIHIIe) cocTOSIHIISI npoToHa II HenTpoHa. Ilpe,n;cKa3aHIIe npaBIIJia 
cyMM 3JIJIIICa-1l2Ka<pqie ,D;JI.sI cyMMhl BeJIII'IlIH nepBbIX MOMeHTOB OT CIIIIH-
3aBII~IIMOR CTPYKTYPHOR <pyHKD;IIII g1 IIpOTOHa II He:a:TpOHa rf + rl COCTa
BJISieT : 

(rf + r1) == 0.181 ± 0.010 
-reop. 

(Q2 = 4.6 r3B2
). 

IloJiy'IeHHOe HaMII 3mi.'IeHIIe rt IIpIIBO,D;IIT K BeJIII'IIIHe : 

(rf + r1)aKcn. = 0.049 ± 0.044(cTaT.) :I: 0.032(CIICT.). 

OTJIII'IIIe Me2K,n;y TeopeTII'IeCKIIM npe,n;CKa3aHIIeM II IIOJIY'!eHHhlM pe3yJih
TaTOM COCTaBJISieT 6orree ,n;Byx CTaH,D;apTHhlX

0

0TKJIOHeHIIR. 
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.IIrrsi: rrpoBepKII npaBIIJia cyMM B1,epKeHa 6hlJIII IICIIOJih30BaHhl pe3yrr1>Ta
Thl II3MepeHIIR Ha npoTOHHOR MIIIIIemI, rrorry'IeHHhle rpyrrnaMII EMC, E80 
II E130: 

rf(Q6 = 5 r3B2
) = 0.126 ± 0.0lO(cTaT.) ± 0.0l54(cIICT.). 

0.08 ~) a) Theory 

~ 
b) This exp. 

t tt t tf t 
--. 

~) t t 
◊ 0.04 
-c-

- t,l) 
'----.e 

><: 

0 

0.01 0.1 
Xm 

Puc.6 Be11,u'1lu11,a u11,me2pa11,a IL gf(x)d; -x:a-x: (fiy11,-x:v,u.u 11,u:»rne20 npeae-

11,a u11,me2pup0Ba11,u.u Xm. IlpuBeae11,bi mo11,b-x:o cmamucmu'llec-x:ue 11,eonpe

ae11,e11,11,ocmu. He3a-x:paw.e11,11,aJI ·mo'll-x:a no-x:a3biBaem pe3y11,bmam 3-x;cmpa
no11,Jiv,uu B 0611,acmu 6011,bw.ux x. 

BeJIII'IIIHa pa3HOCTII rrepBhlX MOMeHTOB rrpOTOHa II HeRTpOHa, rrpe,n;CKa3hl
BaeMaJI npaBIIJIOM cyMM B1,epKeHa, 6hlJia onpe,n;erreHa II3 crre,n;yrorn;ero co
OTHorneHIISI : 

rf - r1 = 2rf (SLAC/EMC) - [rf + r1] (SMC) = 0.20 ± 0.05 ± 0.04. 

TeopeTII'IecKoe rrpe,n;cKa3aHIIe rrpaBIIJia cyMM B1,epKeHa rrpII Q2 = 5 r3B2 

COCTaBJISieT : 

(rf- r1) = 0.186 ± 0.003, 
TeOp. 

'ITO xopom.o corrracyeTCSI C IIOJIY'IeHHhlM HaMII pe3yJihTaTOM. 

B 1993-1994 ro,n;ax pa3JIII'IHhlMII 3KCIIepIIMeHTaJihHhlMII rpyIIIIaMII 6hl
JIII IIOJIY'IeHhl HOBhle ,n;aHHhle ITO II3MepeHIIIO JieIITOH-HYKJIOHHOR aCIIMMe
TpIIII B rHP Ha rrpoTOHHo:a:, ,n;e:a:TpoHHOR II Hen:TpoHHOR nom1pII30BaHHo:a: 
MIIIIIeHII. 

B 1994 ro,n;y Ha ycTaHOBKe CMK 6hlJI rrpo,n;orr2KeH 3KCnepIIMeHT Ha ,n;eii
TepIIeBo:a: IIOJISipII30BaHHOR MIIIIIeHII. 3HeprIISI MIOOHHOro ny'!Ka COCTaBJISI
Jia Eµ = 190 r3B, Pµ = -0.811 ± 0.028( cmam.) ± 0.029( cucm. ), cpe,n;mur 
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norr.srpII3aIUUI ,neii:Tepnenoii MnmeHII cocTanrr.srrra Pr = +0.51, -0.61 .nrr.sr 
opneHTannii: CIIlIHa MilmeHII n,nom, II npOTIIB OCH IIY'IKa, COOTBeTCTBeH
HO. lfaMepeHil.sr npoBO.D:IIITIICb B KIIHeMaTlI'IeCKOM ,nilaII030He 0.003 < X < 
0.7, 1.0 < Q2 < 60:0 r3B2

• 

B 1995 ro,ny 61,111 npone,neH nonTopm,1:ii anarril3 ,neiiTpOHIIl,IX ,nanHhlX ( c 
IICII01Ib30BaHileM pe3y1IbTaTOB 1994 ro.na) II COBMeCTHhlll aHaITil3 nceir co
BOKynHOCTlI MilpOBhlX ,naHHhlX no Il3y'IeHIUO norr.srpI130BaHHOro rHP. 

1 

g'f(x) 
0.5 

0 

..o.s I- I f 
-1 I- l -1.5 L 

' .. -~<x> o ~ I 
t f -1 I- I 

., ~ I t 
-3 I- I 

-4 I- llili 
10 .2 10 ·1 

a) 

Q!=SGeV2 

• SMC 
□ El43 

b) 
- -

I 

Q2 =5GeV2 

o I 
• SMC 
□ E143 
c, E142 

X 1 

Pnc. 7 Cnuu-3aaucuMbie cmpy'K:mypubze gjytt'K:tt,uu gf (a) u gf (b) -x:a'K: 

gjyu'K:v,uu Ebep'K:etto6c'K:ou nepe.Meuuou x. IIpeacmaa11,ettbi npu 6e11,u'!lutte 

Q2 = 5 I'aB2. Caem11,bie 'K:6aapambZ u mpeyZ0/1,b'H,U'K:U no'K:a3bZ6a10m pe-

3y11,bmambZ 2pynn B143 u E142, coomaemcmBettuo. TeMttbze 'K:PYJ/C'K:U co

omBemcmay10m aauttbZM CMK. Cucme.Mamu'llec'K:aH omu6'K:a no'K:a3atta 'K:a'K: 

3ammpuxoBattttaH 0611,acmb. 

Oco6eHHocTbIO nonTopnoro ana11I13a .srnrraeTc.sr IIcno111:,3onanIIe YHIIKarrb
HhlX ,naHHhlX no lI3MepeHIIIO nerrII'Imll,l acRMMeTpIIII A~ , norryqeHHhlX 
coTpy,nnlI'IeCTBOM CMK B 1993 ro,ny. 3To no3no1IIIrro 6orree KoppeKTHO 
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I 

I 

yqecTb BKrra.n A2 n I13MepaeMyro rrenToH-HyKrroHHyro acI1MMeTpI110 A : 

I A~ I~ (l - l.5wn)(A~ +F2n/Ff./R)j(l +F2/Ff). 
Ilorryqenmur CTPYKTypna.sr q,ynKIJ;IIH ,neirTpona g{(x), IIOKa3aHa Ha pil

cyHKe 7a B cpannenmr c .naHHhlMII, 3Kcnep11MeHTarrbHoii: rpynnhl El43. Ha 
pIICYHKe 7b noKa3aHhl pe3y1IbTaThl pacqeTa CTpyKTypii:oii: <pyHKn;lilI gf ( X)' 
npone.neHHhle C IICII01Ib30BaHileM nceii: COBOKYIIHOCTII IIMeronurxc.sr IIpOTOH
HhlX II ,neii:TpOHHhlX ,naHHhlX, B cpa~HeHillI C 3KCIIepI1MeHTaITbHhlMlI .D:aHHhl
MlI coTpy,nnlI'IecTna El 42 norryqennh{MII na neii:Tponnoir norrapil30BaHHoii: 
Mnmemr. 

lh pHcynKa 7 BII.D:Ho, 'ITO ,naHHhle. ncex rpyrnr xopomo corrracyroTc.sr 
B o6rraCTll nepeKphlTII.sr IIX II3MepeHIIH. B o6rraCTII Ma1IhlX X pe3y1IbTaThl 
namero 3KCIIepIIMeHTa np~,nCKa3LIBaIOT none,neHIIe <pyHKIJ;IIH gf ( X) II gf ( X) 
OTITII'IHOe OT B03MO)KHOH 3KCTpanomIIJ;IIII B nyrr1:, ,naHHhlX rpynn E143 II 
El42. 

fa1dx Q2 =5 GeV2 
0 

0.1 

-0.1 ~ ,0.1 §I #' Jg\1dx 

~142 

WORLD(p) 

Pnc.8 Mupo6bie aauubie no npoBep'K:e npa6u11,a cyMM Ebep'K:eua npu Be-

11,u'!luue Q2 = 5r3B2• . 

Berrll'IHHa pa3HOCTII nepBhlX MOMeHTOB (I'f - r1), paC'IIITaHHa.sr npII 
Q2 = 5 r3B2 no Been: COBOKYIIHOCTII IIMeIOillllXC.sI IIpOTOHHhlX, ,neii:TpOHHhlX 
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II HeiiTpOHHhlX .UaHHhIX, COCTaBIIJia : 

rf - ri = 0.203 ± 0.023, 
c'· 

'ITO xopomo cornacyeTCH c TeopeTII'IeCKIIM npe.ucKa3aHIIeM npII .uaHHOM 
3Ha'IeHIIII Q2• Ha pIIcyHKe 8 noKa3aHa 3KCI!epIIMeHTam,Hrur CIITyanm1 no 
npoBepKe npa1rnna cyMM E1,epKeHa. BII.uHo, 'ITO pe3yn1,Tan,1 Bcex 3Kcne
pIIMeHTaJIJ:,HhlX rpymi B3aIIMocornacyroTCH II no,D;TBep)K,D;aIOT ero BhlnOJI

HeHIIe. 
BeJIII'IIIHa BKJia.ua KBapKOB B cnIIH HYKJIOHa, onpe.ueneHHaJI no Bceii co

BoeynHOCTII MllpOBhIX .UaHHhIX, COCTaBIIJia : 

~E = 0.18 ± 0.07. 

BKna.u KBapKOB CTpaHHOro MOpH paBeH : 

~s = -0.13 ± 0.03. · 

IIony'IeHHhle pe3yJibTaThl no,D;TBep)K,D;aIOT BhlnOJIHeHIIe npaBIIJia cyMM 
E1,epKena B npe.uenax TO'IHOCTII npoBe,neHHhlX II3Mepe:s:IIii:. 

0.7 r-:--::-::-:--:--------=~-------;;---------
~'-J- :2 neutron Q2 = 5 Gev

2 
■ El4l 

0.6 ° ■ E143 proton 
A E:143 deuteron 
1::i. SMC deuteron 

0.5 

0.4 

0.3 

0.2 

0.1 

0 SMC proton · 
◊ World average 
I Ellis-Jaffe prediction 

+-
t 

0 -0.175 -0.15 -0.125 -0.1 -0.075 -0.05 -0.025 

:I: 

0 0.025 
LlS 

Pn:c.9 311,a't(,e11,u11 6eltU't/,UUbt .6.E, no1ty't(,emwe pa3JtU't(,1tbZMU 3x;cnepuMe11,

ma1tbUbZMU epynnaMu 6 cpa6ueuuu c npeacx:a3a11,ueM 31t1tuca-.ll:J1Carfjrfje. 

Ha pIIcyHKe 9 npIIBe,neHhl 3Ha'IeHIIH ~E II .6.s, pacc'IIITaHHhle pa3JIII'I
HhlMII rpynnaMII, B cpaBHeHIIII C BeJIII'IIIHOH, npe,D;CKa3hlBaeMOH npaBIIJIOM. 
cyMM 8nnIIca-.Il2Kacpcpe. 
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Haii:.ueHHOe HaMII HeCOOTBeTCTBIIe BeJIII'IIIH rrepBhlX MOMeHTOB npOTOHa 
II He1'i:Tp0Ha rrpe,ttcKa3am110 npamm cyMM 8nnuca-.II)Kacpcpe no.uTBep)K,na
eTca pe3yJibTaTaMII .upyrux 3KcnepIIMeHTOB II CBII,UeTeJibCTByeT B noJib3Y 
TeopeTII'IeCKIIX MO,D;enen:, npe.urronararolllIIx, 'ITO 6oJibillOH BKJia,D; B cnnH 
HYKJIOHa .uaroT rJIIOOHhl, JIII6o op6IITaJibHhlll MOMeHT HYKJIOHa. 

B 3aKJIIO'IeHIIll ccpopMynupoBaHhl QCHOBHhle pe3yJibTaThl .UIICcepTaUII
OHHOII pa60Tbl : 

1. BnepBhle npOBe,neHhl II3MepeHna crrIIH-3aBIICIIMon: nerrToH-HYKJIOHHOII 
acIIMMeTpIIII A Ha .ueii:TpoHe. 

2. BnepBhle onpe.ueneHhl CITIIH-3aDIICIIMaJI lpOTOH-HYKJIOHHaJI aCIIMMeTpIIH 
At II CTpyKTypHrur cpyHKUIIH .ueii:TpoHa gf n KIIHeMaTIT'IeCKOM IlHTepBane 
0.006 < x < o.6, 1 r3B2 < Q2 < 30 r3B2• 

3. PacC'IlITaHa BeJIII'IIIHa nepBoro MOMeHTa rt CITIIH-3aBIICIIMOH CTpyKTyp- . 
HOH cpyHKUIIII .uei'rTpoHa gf ( X). 

rt= 0.023 ± 0.020(cTaT.) ± 0.015(cncT.) 

4. Onepe.ue.neHa BeJIII"9:IIHa nepBoro MoMeHTa .una cmrn-3aBIICITMon: cTpyK
TypHon: cpyHKUilll HeHTpoHa gf. 

I'i = 0.08 ± 0.04(cTaT.) ± 0.04(cIICT.) 
5. IlpOBe,neHa npOBepKa crnrnonhlx npamrn cyMM 8nnnca-.Il2Kacpcpe n Eoep
KeHa. 

• IIony'IeHHhle pe3yJibTaThl yKa3hlBaIOT Ha HeBhlITOJIHeHue npamma 
cyMM 8nnnca-.II)Kacpq:ie. Pa3H_ornacIIe c TeopeTI1-ci:ecK1IM npe.ucKa3aHu
eM COCTaBJIHCT 6onee .unyx CTaH,napTHhlX OTKJIOHeHuii: . 

• AHaJIU3 BCCII COBOKYITHOCTII MIIpOBhlX ,D;aHHhlX ITO lI3y<IeHITIO ITOJIHpII-
30DaHHOrO I'HP yKa3hlBaeT Ha oTnu-ci:ue 3KcrrepIIMeHTaJibHhlX pe3yJib
TaToB OT rrpe,ncKa3am-rn 8nnuca-1l2Kacpq:ie 6onee "ICM Ha Tpn cTaH
.uapTHhlX OTKJIOHeHIIH . 

• IIony-ci:eHHhle pe3yJibTaThl 110,ll;TBep)K,UaIOT IlhlITOJIHeHue npannna C)'MM 
EbepKena n npe.uenax omn6oK npone,1J;eHHhlX IT3Mepemru. 

6. Onpe,ll;eJieHa ,IJ;OJIH c1111Ha HYKJioHa rrepeHOCIIMrur KnapKaMn : 

.6.E = 0.18 ± 0.07, 

.6.s = -0.13 ± 0.03. 
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B rrpon;ecce rrorryqeHna ipn311qecKnx pe3yrr1,TaTOB 6hlJIII pemeHhl MHorue 
3a,na-qu 3KcrrepnMeHTaJibHoro nccne,noBamrn crruHoBoii CTPYKTYPhl HYKJIOHa 
n norry"leHhl, B qacTHOCTII, cne,nyromne MeTo,nuqecKIIe pe3yJihTa'!'_b!_:_ 

1. Pa3pa6oTaHa rrpon;e,nypa Kanu6poBKII .neTeKTopa perIIcTpan;nn pacce
aHHhIX MIOOHOB DT67; 

2. Pa3pa6oTaH MeTo.n noccTaHOBJieHnH TpeKOB n ,neTeKTope DT67; 

3. CoJ.naHo MaTeMaTIIqecKoe o6ecneqeHIIe mm KOHTpona 3cpcpeKTHBHO
CTH 3JieMeHTon ,neTeKTopa DT67 BO Bpe1rn Ha6opa ,naHHhlx; 

4. Co3,nano MaTeMaTIIqecKoe o6ecne'ieHIIe .nna pacqeTa 3cpcpeKTHBHOCTII 
,neTeKTopa DT67 Bo npeMa aHaJIII3a 3KcrrepIIMeHTarr1,noii IIHcpopMa
n;nn; 

5. Co3,nano MaTeMaTnqecKoe o6ecneqenne .nrra peKoHcTpyKn;nn TpeKon 
pacceaHHhlX MIOOHOB n ,neTeKTope DT67. 
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