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06w,aJ£ xapa?Cmepucmu~a auccepma-quu 

AKTYaJibHOCTb 

O.z:r.noii .H3. aKTJaJibHbiX 3a)J.a<J QJH3HKH BbiCOKHX aueprnii .HBJI.HeTC.H IDy<Je

uue MexaHH3MOB pmK)J.CHH.H CTpaHHblX a)J.pOHOB B · rny60KOHeynpyrnx B3a

IIMO)J.CHCTBH.HX HeHTpHHO C Beii.J,eCTBOM. ,lLna 3TOH ~CJIH MOryT 6biTb H3J

<JeHbl .ueiiTpaJibHbie CTpaHHbie a.z:r.pOHbi (A 0 , A 0 runepOitbi H K~ Me30Hbi), 

pO)I()J.CHHbie npaMbiM o6pa30M HJIH B pe3JJibTaTe paCna)J.OB T.HmerrhiX CTpaH

HbiX a.n.pouoa (6apiiOHOB- E0 , 3, E*, E* H Me30HOB- K*, coOTBeTCTBenuo). 

lby<JCHIIC BbiXO)J.OB T.H:>KeJibiX CTpaHHbiX a)J.pOHOB .HBJI.HeTC.H 'lpe3Bbl'laHHO 

Ba:>KHOH 3a)J.a<Jeii, TaK:>Ke, no CJIC)J.yiO$M )l.BJM npU<JHHaM: 

1. onpe.z:r.eneuue ua6opa napaMeTpOB a MO)J.eJIH JIYH,ll. [1], OTBe<JaiOII.J,HX 

3a BbiXO)J.bl CTpaHHbiX <JaCTH~, 'ITO He06XO)J.HMO )J.JI.H KOppeKTHOrO MO

)J.eJIHpOBaHH.H QJII3ll:<JCCKHX npo~eCCOB B )J.eTeKTOpe. 

2. TeOpeTH<JeCKa.H HHTepnp~H.H pe3JJibTaTOB H3MepeHHH llOJI.HpH3~HH 
A0 (A0 ) runeponoa cyii.J,eCTBeHHbiM o6pa30M 3aBHCHT OT ,IJ.OJIH A0 (A0 ) 

riineponoa, npoucxo.z:r.aii.J,HX H3 pacna.z:r.oa 6onee T.H:>KCJibiX cTpaHHbiX 

6apHOHOB. 

M3Mepeuue nonapn3a~HII A0 , i\0 rnnepouoa, po.z:r.uanmxca a rny6oKo

neynpyrux. B3aHMO)J.CHCTBli.HX. HeMTpiiHO C HJKJIOHOM TeCHO CB.H3aHO C aK

TYaJibHbiMli 3a.z:r.a<JaMH coapeMenuoii QJH3IIKH BbiCOKHX auepruii: HCCJie.z:r.o

aanue cnuuoaoii CTPYKTJpbi a.z:r.pouoa H H3y<Jenue cnHHOBbiX aQ>Q>eKTOB B 

npo~eccax a.n.ponH3~HH KBapKOB. Bo3pocrnuii HHTepec K H3y<Jeuuro cnu

HOBbiX .HBJICHHH B QJH3HKe BbiCOKHX 3HeprHH, B nepayiO O'lepe)J.b,' CB.H3aH . 

C H3MepenHeM )J.OJIH CllHHa HYKJIOHa, nepeHOCHMOH KBapKaMH (2, 3, 4, 5). 
l13MepenHa.H BeJIH'lHHa OKa3aJiaCb cyii.J,eCTBeHHO MeHbiiie no cpaaneHHIO C 

o:>KH.z:r.aeMoii a KaapKOBoii SUF(3) MO)J.eJIH. 9To OTKpbiTne·nony<JHJIO 3ayq..: 

uoe Ha3Banue "cnHHOBbiii KpH3HC" HJIH ''npo6neMa cnuna uyKi:Ioua". ,ll.anuaa 

npo6neMa ue aanaeTca .z:r.o Kon~a perneunoii .z:r.o cnx nop; uecMoTpa ua aK

THBHbie TCOpeTH'leCKHC H 3KCnepHMeHTaJibHbie yCHJIH.H QJH3HKOB. 

0 )J.HHM H3 B03MO:>KHbiX CJie)J.CTBHH "CllHHOBOro. KpH3HCa" .HBJI.HeTC.H • yroi:. 

3aHHe Ha OTpH~aTeJibHJIO HOJI.HpH3~HIO MOpCKHX CTpaHHbiX KBapKOB B Hy-· 

KJIOHe. TaKa.H llOJI.HpH3a~H.H. MOrna 6bi npO.HBHTb ce6a B npo~ecce rny6oKo

ueynpyroro pacceauua nonapH3oaauuoro 3apa:>Kenuoro nenTona HJIH ( auTn) 

ueiiTpHno ua nyKJione c Q>parMeu~ueii crpauuoro KBapKa (auTH-KBapKa) 

H3 ~opa uyKJIOHa B A0 (A0 ) runepou. AaTOpbi MO)J.eJIH nOJiapH30Baunoii 

CTpaHHOCTH B HJKJIOHe (6], OCHOBbiBa.HCb Ha pe3JJibTaTaX KOJIJia6op~H 
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EMC, npe,n.cKa3biBaiOT OTJ>In~aTe.nbHJIO no OTHorueHniO K HanpaBJieHHIO nM
nyJibca W 6o3oHa npo,n.oJibHJIO nonapll3a~niO A0 (A0 ) rnnepoHoB, po)K,LJ;a
IOm;nxca B o6naCTn <f>par:MeHTa~nn MHIIIeHn s npo~ecce rny6oKoHeynpyroro 
pacceHHHH (aHTH) HeiiTpHHO Ha HJKJIOHe. 

rnyfiOKOHeynpyroe pacceHHHe 100% nOJIHpH30BaHHOro no CBOefi <f>H3ll
qeCKOH npnpo,n.e HeHTJ>HHO (aHTHHeHTJ>HHO) Ha JieBOM (npaBOM) KBapKe B 
HYKJIOHe asnaeTCH ncToqHHKOM nonapll3oBaHHbiX KBapKos, <f>parMeHTnpy
IOm;nx B IDyqaeMbifi a,n.poH. TaKnM o6pa30M, H3Mepaa nonapn3a~niO A 0 
(A

0
) rnnepoHoB, po)K,LJ;eHHbiX B npo~ecce ci>parMeHTa~nn nonapn3oBaHHoro 

KBapKa, MOJKHO royqnTb cnnHosyiO CTPYKTJPY A0 (A0) rnnepoHoa. Bnep
Bbie TaKoe npe,D.JioJKeHne 6hiJIO c<f>opMynnposaHo B pa6oTe [7). Oco6bifi HH
Tepec K ll3MepeHHHM nOJIHpH3a~Hll B 06JiaCTH <f>parMeHTa~llll TOKa Bbi3BaH 
TaKJKe TeM, qTo u n d KBapKn s A0 rnnepoHe MoryT 6biTb oTpn~aTeJibHO 
noJIHpll3oBaHHbiMH Ha ypoaHe 20%, Tor,n.a KaK SU(3)p x SU(2)s KBapKoaaa 
MO,D.e.nb npe,n.CKa3biBaeT Hynesofi BKJia,n. 3Tnx KBapKos a cnnH A 0. Bo3MOJK
HaH nOJIHpH3a~HH U ll d KBapKOB CBH3aHa C TeM, qTO COrJiaCHO [2, 3, 4, 5) 
KBapKH nepeHOCHT MaJIJIO ,D.OJIIO CnHHa a,D.pOHa, qTo B paBHOH CTeneHH npn
MeHHMO n K A0 

rnnepoHy KaK K qneHy OKTeTa 6apnoHoB [7). BbiqnCJie
rma, B paMKaX pa3HbiX MO,D.enefi CTIHHOBOH CTpyKTJpbl a.n.l>OHOB ~ pa3Jinq
HbiX MeXaHH3MOB <f>parMeHTa~Hll KBapKOB ,D.aiOT KOJIHqeCTBeHHJIO O~eHKy 
IIOJIHpn3a~nn A 0 (A 0) rnnepoHos, poJK,D.eHHbiX B rny6oKoHeynpyrnx B3an
Mo,n.eficTsnax (aHTH) HeHTJ>HHO Ha HJKJIOHe B 06JiaCTH ~parMeHTa~Hll TOKa 
B pa3JIHqHbiX KHHeMaTnqeCKHX 06JiaCTHX (8, 9, 10, 11). 9KcnepHMeHTaJibHOe 
ll3MepeHne nonapn3a~nn A 0 (A 0) rnnepoHoB c xoporuefi TOqHOCTbiO 'no3ao
JIHJio 6bi Bbi,D.eJIHTb Han6onee BepOHTHJIO MO,D.eJib cnHHOBOH CTpyKTJpbl A O 
rnnepoHoB. 

HaqnHaa c nepBbiX 3KcnepnMeHTOB c a,n.poHHbiMH nyqKaMn, 6biJIO o6Ha
pyJKeHo, qTo ·A 0 

rnnepoHbi nonapll3oaaHHbi B,D.OJib HOpMaJIH K nnocKOCTH 
po)K,LJ;eHna,_Tor,n.a KaK A0 rnnepoHbi, poJK,n.eHHbie B ~eHTpaJibHOfi o6nacTn 
no nepeMeHHoii xp,. He o6na,n.aroT nonapn3a~nefi [12). 3aMeTm.~, o,n.HaKo, 
qTo nonapn3a~na A 0 

rnnepoHos, poJK,n.eHHbiX s ~eHTpaJibHOfi o6nacTn no 
nepeMeiiHoii xp, TaKJKe cpaBHHMa c HyJiesofi. llonapll3a~na A0 rnnepoHos 
yciiJIHBaeTca c ysennqeHIIeM nonepeqHoro IIMnynhca A 0 no OTHOIIIeHmo K 
OCH a.n.l>OHHOro nyqKa II C pOCTOM Xp. C Tex nop HaKOnJieH 6oraTefirunfi 3KC
nepiiMeHTaJibHblll MaTepnaJI II o6HapyJKeHa nonapii3a~IIH TaKJKe II y ,n.pyrnx 
rnnepoHoa. O,D.HaKo, .n.o cnx nop, HII s o,n.HoM aKcnepiiMeHTe c (aH'rii) Heii
TJ>HHHbiMII nyqKaMII He 6hiJIO o6HapyJKeHo nonepeqHofi nonaproa~nii A 0 -o . . 
(A ) riinepoHoB; Ib MHoJKeCTaa TeopeTIIqecKIIx· Mo,n.e.nefi, pa3BHTbiX .n.na 
OO'hHCHemm ,HaKonneHHofi.aKcnepiiMeHTaJibHOfi HHcPOpMa~nn, HH o,n.Ha He 
cnoco6Ha oniiCaTb sceii cosoKynHocm ,n.aHHbiX; HyJKHo npll3HaTb, qTo <f>n- · 
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3nqecKaa npnpo,n.a nonepeqHofi TlOJIHpn3a~ni1 a,n.poaoa, po~mom;n::c~ B 
rny6oKoHeynpyrnx B3anMo,n.eficTsnax, Ha ,n.aHHhiii MOMEiH'r He asna8Tca xo
poruo nOHHTOH TeopeTnqeCKII, HeCMOTpH Ha 3aMeTHyiO TeOpeTnqeCKJIO aK
THBHOCTb [ 13, 14]. l:bMepeHne nonepeqHofino~apll3a~nuA 0 {A 0) rn~epoH<)B 
B rny6o~olieynpyr,nx peaK~HHX pN -t, lA0 (A0 )X MOJKer_ .n.arb' K.JOOq, K no-
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HHMaHIIIO MexaHH3MOB, npHBO,D.Hm;HX K nOJIHpll3~IIH runepOHOB B npo~ecce 
ci>parMeHTa~IIn, . . . -., 
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. • l13MepeHn:e nHTerpaJibahlX n ,n.IIci><f>epeH~IIaJibJibiX- Bbixo,n.os K~- Mroo
Hoa, II A?., A0,rnnepoHoa B VfiN r:ny6oKoHeynpyrnx 83aHMo,n.efi,CTBHHX 
no KaHaJiy 3apaJKeHHoro TOKa. l13yqeHne nepeMeHahiX, onncbmarom;nx 
noae,n.eHIIe K~ Me30HOB, II A 0, A 0 riinepoHoB B a,n.poHHOfi CTpye .. 
• • -.~ .-.• __ '_,•.: -• • • ,"' ~-~·;···: "•> .. ;'· • ':""•;' ~ •,;-·---: '-~. ";","*•',' .-,~-· -v -~ 

• 113Mep~H~e BbiXO,D.OB 6apiiOHOB ~0 , s-, ~*±; i~*+ II BeKTOpHblX Me30-
HOB K*±. Hccne,n.oaaHIIe 3aBIICHMOSTII BbiXO,IJ,OB THJKeJibiX CTJ>anHhiX 
prooiiiuicoa' OT inn a: HYKJfOHa ''Mume!lli" u' o:r o6JtllCTH cl>parifeH~H 
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HeiiTpaJibHOH CT~aHm;m qac~~~I.. , ,,. . ·• ... , , 

• 113MepeHne npO,D.OJibHOH H ,IIOnepeqHOll,KOMnOHeHT BeKTOpa nOJIHpH3a
~IIH A 0 H A 0 riinepoiioa': Hcc.rie,n.baartne 
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BCKiopa' noJi:ai>II3~ll:nifA 0 ( Ai1) 
r~nepOHOB B 3ainicu~O~TH OT b6:n~cid (I>p~rMeH~H~, 0~ TIIUa HJKJIO-

: . ,'" ... ,_:, 

Ha MHIIIeHH ll OT KIIHeMaTIIqecKHX nepeMeHHbiX. 

''· 
IlpaKTHqecKrui n;eHHOCTb 

1. PeaJiidos~Ha 'np~rpiu.fM~· n.iieHTn<l>II~n~ HeiiTJ>aJIL~~i~ CTJ>aHHhix 
qacT·II~ Ha OCHOBeKHHeMam..:Je~KOrO aHMII3a npo.n.yk:X:os p'acna:rr.aHefi
TJ>MbHbiX qaCTII~, pacnasrunxca ua .n.se npoTHBonono~Iio 3apll~eH
Hbie qacTII~bi (V0 cnmaTypa). 

2. llpe.n.noJKeH II peaJIH3oaan HOBbiii MeTO,D. ll3MepeHHH o,n.IioapeMeHHO 
TJ>ex npoeK~nii seKTOpa · nOJI.HpiO~II; yqiiTbisarom;Hii acl>cl>eKThi pe
KOHCTpyK~IIn.n aKCenTaHC. ,D.eTeKTOpa .. 

3. 



Ha}"'Hlul HOBH3Ha 

1. 113MepeH aeKTOp no;mpiO~H A 0-rnnepouoa. )J.eTaJihHO ncCJie,n;oaaHhi 
CHCTeMaTWieCKHe OIIIH6KH llpH H3MepeHHH ·aeKTOpa ITOJU1pH3aiJ;HH. 

2. 06HapyJKeHa OTpHD;aTeJibHrui npO.D;OJihHrui ITOJISpH3aiJ;HH OTHOCHTeJib
HO HaiTpaBJieHHH TOKa W 6o30Ha. 

3. B o6nacrn Q>parMeHTaQHH Mnmeun yCTaHOBJieHo cyiiJ;eCTaeuuoe yae
JIH'IeHne MO)J;yJIH npO.D;OJihHOH nOJIHpH3aiJ;HH, 'ITO HaXO)l;HTCH B COrJia
CHH C OJKH)l;aHHHMH B MO.D;eJIH nOJIHpH30BaHHOH CTpaHHOCTH B Hy
KJIOHe [6). B o6JiaCTH Q>parMeHTaQHH TOKa H3Mepeune npo,n;oJihHOH no~ 
nspiOau;nn A 0 rnnepouoa .n;ano B03MOJKHOCTh ou;eunTh KoaQ>Q>nu;neHT 
nepe,n;aqn cnnHa oT u KaapKa K A 0 rnnepouy. 

4. BnepBhie B HeHTpHHHhiX aKcnepnMeHTaX o6HapyJKeua nonepequas no
nspiOau;ns A 0 rnnepouoa. 

5. Bnepahie a ueiiTpHHHhiX aKcnepnMeHTaX H3Mepeu aeKTop nonspn3a-
• u;nn A 0 riirrepoHoa. BennqnHhi npo.n;onhuoii n nonepequoii KOMnoueuT 
BeKTOpa nOJIHpH3aiJ;HH A0 rnnepOHOB COBMeCTHMhl C HyJieM. . 

6. BnepBhie IOMepeHhi .n;nQ>Q>epeuu;naJihHhie BhiXO.D;hi A 0 rnnepouoa a 
VpN rny6oKOHeynpyrnx B3aHMO.D;eHCTBHHX no KaHaJiy 3apsJKeHHOro 
TOKa. 

7. 113MepeHbl BhiXO.D;hl CTpaHHhiX pe30HaHCOB H THJKeJihiX CTpaHHhiX a.D;
pOHOB B v,_.N rJiy60KOHeynpyrnx B3aHMO.D;eHCTBHHX no KaHaJiy 3aps
JKeHHOf'O TOKa. 

8. M.n;euTnQ>nu;npoaaHHhiH Ha6op K~ Me30HOB, n A 0, A 0 rnnepouoa Mo
JKeT 6biTh HCnOJih30BaH )l;JIH HCCJie)l;OBaHHH MHOf'HX cPH3H'IeCKmc npO

. u;eccoa c yqacrneM 3THX qacrnu;: 

- IOy'IeHHe MHOJKeCTBeHHOf'O pO)K)l;eHHH HeHTpaJibHhiX CTpaHHhiX 
qacTHu;; 

- IOMepeHne TeH30pa nOJispiO~n K*± Me30Hoa; 

- ncCJie,n;oaaune pacna.n;oa oqapoaaHHhiX qacTHIJ; c o6pa3oaaHneM 
HeHTpaJihHhiX CTpaHHh~X .~OHOB; 
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- H3MepeHHe no.il.HpiOaiJ;HH N1' A 0 rnnepo~o~ H IOy'IeHHe p~~e~ 
HHH HeHTpaJibHhiX CTpaH~~IX 'IaCTH~ _ll CTpa~H~~X pe30HaHCOB B 

· v,_.N·r~y6cii<olfeyn}Jyrnx a3anMo,n;eiicT~nsx n~ K<iaany ueii1-panh
uoro TOKa. 

Anpo6all,nn pa6oT&I 

Pe3yJihTaThi, 3aiiiHIIJ;aeMhie a .n;nccepmu;nn, ,n;oKJia.D;hiBaJIHCh aaTopoM ua 
uay'IHhiX ceMnuapax JI.Hn {011.5!11), JI<Dl.J {0115111), yunnepcnTem Jio3au
Hhi (lllaeiiu;apns), TexunqecKoro yunaepcnTem M10uxeua {fepMaHns), OT
.n;eneunii HH<DH Typnua, Kanbspn, <Dnopeuu;nn {I1TaJins), ua pa6oqnx co
BelllaHnsx I1<DB9-0I1.HI1, ua pa6oqnx coaeiiJ;aHnsx ~onna6opau;nn NOMAD. 
AaTop .D;OKJia.D;hiBaJI 3aiiJ;HIIJ;aeMhie a .n;nccepmu;nn pe3yJII>TaThi ua MeJK.n;yua
pO.D;HhiX KoHQ>epeuu;nsx: QUARKS2000 {14-20 Mas 2000, llymKHHo), ISHEPP 
XV (25-29 ceHTs6ps 2000, )J.y6ua), COMPASS WEEK {9-15 OKTs6ps 2000, 
)J.y6ua), SPIN2000 {16-21 OKTs6pH 2000, OcaKa, .HnoHJ!s). 

OcHOBHhie Pe3YJihTaThi, some.n;mne B .D;HCCepmu;Hio, ony6JIHKOBaHhl 
a 5 pa6omx. · 

CTpyKTypa H o6'beM )iltc~~pTIUi,Hu 

)J.HCCepTaD;HH COCTOHT H3 8 f'JiaB, 3aKJIIO~eHHH H ,n;ayx npHJIOJKeHHH, Bbl
,n;eJieHHhiX B 'IeTbipe 'IaCTH: "Bae,n;eHHe", "PeKOHCTpYKIJ;HH C06hiTHH B 3KCne
pHMeHTe NOMAD", "AHaJIH3 ,n;aHHhix" n "llpuJIO)KeHns", 

Co,n;ep)l<aHHe ,n;n:ccepTau;n:n: 

B nepBoii rJiaBe .n;aeTcs KpaT~HH o63op.coapeMeHHhiX npe.J!.c.m~neunii 
0 cnHHOBOH CTpYKType HYKJIOHa H "cnHHOBOM , KpH3HCe". )J.auo · OnHCaHHe · 
SU{6) = SU{3)F x SU(2)s KaapKoaon Mo,n;enn. nl>nao.n;n.rc~ ~8~~~n an.n; c~n
aoabix aomioahiX cPYHKIJ;HH; Bhi'IHCneHHhiX a p'aMK<ix SU{6) MO.D;ElJIH; lloKa-· 

- 3auo, 'ITO cmiHOBhie BOJIHOBhie cPYHKIJ;Hn, .n;nl<ryeMbie SlJ{6) MO.D;MhiO, ~03:
BOJIHIOT Bhi'IHCJIHTh Maf'HHThie MOMeHThl rnnepOHOB B pa3yMHOM COf'JiaCHH 
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C 3KCnepHMeHTaJihHbiMH 3Ha'IeHH.HMH, a TaK)J(e npe)J.CKa3aTb HH)J.HBH)J.ya.Jib

HbiH. BKJia)J. CnHHa KBapKa B CnHH 6apHOHa. 

B CJie.zzyrom.eM pa3)J.eJie nepBoii rJiaBbi npHBO)J..HTC.H TeopeTH'IeCKHe ocHo

Bhi H 3KCnepHMeHTaJibHhie pe3yJihTaTbl no H3y'IeHHIO CnHHOBOH CTpyKTY

pbi H,YKJIOHOB B peaK~H.HX rJiy60KOHeynpyroro pacce.HHH.H nOJI.HpH30BaH

HbiX nenTOHOB Ha non.apH30BaHHoii HYKJIOHHOii MHIUeHH. PaccMaTpHBaeT

C.H 3KcnepHMeHTaJihHa.a npoBepKa )J.Byx Ba)J(HhiX npaBHJI cyMM: BbepKeHa H 

9nnnca-,U)J(acj:Jcj:Je •. 

Bo BTOpOH rJiaBe o6cy)J()J.aiOTC.H cPH3H'IeCKHe 3a)J.a'IH, KOTOpbie MOryT 

6hiTh peiUeHhi npn H3y'IeHHH nOJI.HpH3a~HH A 0 H A 0 rnnepoHOB, po)J()J.eHHhix 

B rny60KOHeynpyrnx B3aHMO)J.efiCTBH.HX. 0)J.HOH H3 cPH3H'IeCKHX 3a)J.a'I, pac-

Jl 

VJ.L 

PHc. i: ,4uazpa.M..Ma, onucu6ato~a.n po:»caeuue A 0 zunepoua 6 o6J&acmu 
tfipazMeumaquu MUtueuu aa C"lem pacce.nuu.n ueiimpuuo ua d 'IC6ap'ICe 6 ueii
mpoue. CmpCJIO"l'/CaMU no'/Caaauo uanpa6JieHue cnuua "lacmuq. 

. CMOTpeHHbiX B 3TOH rJiaBe, .HBJI.HeTC.H B03MO)J(Ha.H npOBepKa YTBep)J()J.eHH.H 

0 TOM, 'ITO CTpaHHbie KBapKH B HYKJIOHe OTpH~aTeJibHO nOJI.HpH30BaHhl Ha 

ypoBHelO%, 'ITO c.rie.zzyeT H3 3KcnepnMeHTOB no H3y'IeHniocnHHOBoii CTpyK

TYPhi HyKJioHa [2, 3, 4, 5). Mo)J.eJih non.apH3oBaHHoii CTpaJIHOCTH B HYKJIOHe 

[6] no)J.pa3yMeBaeT oTpH~aTeJihHYIO (npomB TOKa W 6o3oHa) non.apH3a~nro 
.A

0 
'ir A0 

rHnepOHOB, pO)J()J.eHHhiX B 06JiaCTH cj:lparMeHTa~HH MHIUeHH (eM. 
pnc. 1); . . . 
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,Upyroii Ba)J(HOR 3a)J.a'Ieii .HBJI.HeTC.H H3y'IeHHe cmmoBoii. CTPYKTJPhi A 0 

H A0 rnnepOHOB, 'ITO MO)J(eT 6hiTb BblllOJIHeHO -B.06JiaCTH cj:JparMeHTa~H 
neso-non.apH3oBaHHOro u KBapKa (o6naCTh cj:Jpar~eH~HHToici.). Ha pHc~ 2 

~-

~.: 

-~Nil 

.' 

PHc. 2: ,4uazpa.M.Ma, . OTlUCU6ato~a.n po:»caeuue 'A 0 .. zunepoua 6 o6Jiacmu 
tfipazMeumaquti mo'/Ca 3a C"lem 'pacce.lmu~ ueiimptiHo . Ha d 'ICBapice. 6 uy

'IC.iu.iue. CmpeJIO..j,'/CaMU no'/Caaauo ucmpa6JICHUC cniliia <tacmuq. 
' ,,. ' · .. :·. ·;.· 

npHBe)J.eHa )J.HarpaMMa, onHChiBarow.a.a po)J()J.eHHe A 0 
rHnepoHa s o6naCTH 

cj:JparMeHTa~HH TOKa 3a C'IeT pacce.HHH.H HeiiTpHHO Ha d KBapKe B HYKJIOHe. 

113MepeHeHHe non.apH3~HH A 0 rnnepoHoB no3BOJI.HeT o~eHHTh K03cPcPH~H
eHT nepe)J.a'IH CnHHa c~ ~ -PA, r)J.e PA )J.aeTC.H cj:JopMyJioii: 

A d(x)~D~(z)- {1- y)2u(x)~D~(z) 
p -

v - d(x)D~(z) + (1- y)2u(x)D~(z) 
(1) 

r)J.e d(x), u(x) - pacnpe)J.eJieHH.H d H u KIJapKOB B HYKJIOHe, ~D~(z), D~(z) 
- noJI.HpH30BaHHa.H H HenOJI.HpH30BaHHa.H cPYHK~HH cj:JparMeHTa~H KBapKa 

q B A 0 rnnepoH, z -)J.OJI.H 3HeprHH a,IqJOHHOii cTpyH, nepeHOCHMa.H A 0 
rnne

poHOM. JlerKO BH)J.eTh, 'ITO BTOpOe CJiaraeMOe B 'IHCJIHTeJie H B 3HaMeHaTeJie 

yp. (1) CHJihHO no)J.asJieHo no cpasHeHHIO c nepBhiM ro-3a cpaBHHTeJihHO Ma

non BeJIH'IHHbl U, H nO)J.aBJI.HIOIII,erO MHO)J(HTeJI.H (1- y)2
• TalrnM o6pa30M, 

H3MepeHHe nOJI.HpH3a~HH A 0 rnnepoHos, po)J()J.eHHhiX s o6JiaCTH cj:Jpar~teH-

·1 



'fiU.VfH TOKa B I'Jiy60KOHeynpyrnx B3aiiMO)I.eHCTBIUIX HefiTpiiHO C. HyKJIOHOM, 

)l.aeT OIJ,eHKY )I.JIH K03<fJ<fJ1III,IIeHTa nepe)l.a'III CniiHa C~. 

CIIryaiJ,IIH c IIHTepnpeTaiJ,IIeii noJIHpH3aiJ,HII A 0 riinepoHa MeHee O)I.Ho-

3Ha'!Ha». B .n.aHHOM CJiy'lae nOJI»pi13aQIIH A0 riinepoHoB oniiChiBaeTc» <f>op

Mynoii: 

x· pv = 
[d(x) + ws(x)] D.D~(z)- (1- y) 2u(x) [D-D§(z) + wD.D~(z)] 

[d(x) + ws(x)] D~(z) + (1- y)2u(x) [ D§(z) + wDNz)] 

r.n.e w = tg Be, Be - yroJI Ka6I166o. Teneph o6a 'IJieHa B 'IIICJIIITeJie II 3Ha

MeHaTene MoryT 6hiTh cpaBHIIMhi no BeJIII'IIIHe. TaKIIM o6pa3oM, II3MepeHIIe 

Koo<fJ<fJIIIJ,IIeHTa nepe)l.a'III CniiHa C~ npii nOMOIIJ,H I13MepeHIIH nOJIS1pi13aiJ,IIII 

A 0 riinepoHOB B o6nacTII <f>parMeHTaiJ,IIII TOKa Tpe6yeT .n.onoJIHIITeJihHhiX 

:Mo)l.eJihHhiX npe.n.noJIO)KeHIIH IIJIII KOM6IIHaQIIII pa3JIII'IHhiX II3MepeHIIH (i5). 

B CJie.n.yroiiJ,eM pa3.n.ene 3TOH rJiaBhi .n.aeTCH o63op cyiiJ,eCTBYIOIIJ,IIX 3KCne

pi1MeHTaJihHhiX .n.aHHhiX no H3MepeHIIIO nomrp1I3aiJ,IIII A 0 II A 0 riinepoHoB B 

, 3KCnepi1MeHTaX C a,Lij)OHHbiMII ny'IKaMII, C ny'IKaMII 3apH)KeHHbiX JienTOHOB, 

B peaKIJ,IIHX. aHHIII'IIJIHIJ,IIII e+ e- C 3Hepri1eH Vs = m zo , II B 3KCnepi1MeH

TaX no H3y'leHIIIO pacceHHIIH (aHTII) HeiiTpiiHO Ha HYKJIOHe, BhiDOJIHeHHhiX 

paHee C IICnOJih30BaHIIeM nY3hlpbKOBbiX KaMep. 
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B T}>eT&eii rmiBe .n.aeTCH Oniic~ml:ie ny<iKa-HeHTpHHO H BCex Ba)I{Heii~ 
IIIIIx KaMnoHeHToB ycmHoBKII NOMAD Ha ycKopiiTene SPS ~ IJ.EPH.Oripe~ 
)l.eJIHeTCH CIICTeMa KOOp)I.IIHaT )l.eTeKTOpa, KpaTKo·oniiChiBaiOTCH CIICTeMa 

BeTa, nepe)I.HIIH KaJIOpiiMeTp, .n.peii<i>oBhie KaMephi, TpiirrepHbie DJIOCKOCTII,· 

,ll;eTeKTOp nepeXO,ll;HOI'O H3JIY'leHIIH, )l;eTeKTOp JIIIBHefi, 3JieKTpOMai'HIITHblll 

KaJiapiiMeTp, a,rq>oHHhiii ~opiiMeTp II MIOOHHhre KaMephi. Ha pnc. 3 ripek 

cmBJieHa cxeMa )l;eTeKTopa NOMAD .. 

Neutrino 

~ ==v 

1 metre 

1---l Drln Chambers Calorimeter· 

Pile. 3: ,4emex:mop NOMAD (eua c6ox:y) 

,II.anee, B TpeTheii rnaBe onpe,ll;eJIHIOTCH Tpiirrephi, IICnOJih3yeMhie npii 

Ha6ope ,ll;aHHbiX. ,lJ.aeTCH npiiHIJ,IIniiaJibHaH CXeMa MO)l;eJIIIpOBaHIUt 'ny'IKa , 

HeiiTpiiHO II co6hiTIIii B3aiiMO)l;eii<:TBHH HeiiTpiiHO B ycmHOBKe NOMAD. 

B 'leTBepToii rnau~ II3JiaraiOTCH sonpochi, CBH3aHHhie c peKOHCTPYK~ 
IJ,Hefi II OWOpOM I'Jiy60KOHeynpyriiX B3aiiMO)l;eHCTBIIH HeHTpiiHO no KaHa.ily 

3apH)KeHHOI'O TOKa II C H)l;eHTII<fJIIKaiJ,IIeH HeiiTpaJihHhiX CTpaHHhiX qaCTIIIJ,, 

OCTaBJIHIOIIJ,IIX V° CHI'HaTypy B )l;eTeKTOpe. ~ . . , . . 

B pa3,ll;eJie, nocBHIIJ,eHHOM peKOHCTpyKQHII II OT6opy rny6oKoHeynpyriix 

B3aHMO)l;efiCTBHfi MIOOHHOI'O HefiTpHHO no KaHaJIY 3apH)KeHHOI'O TOKa, Onii-
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CbiBaeTOI npOIJ,e.zzypa peKOHCTpJKLI,HH TPeKOB H BepiiiHH, BbPIHCJieHHe KH

HeMaTH'IeCKHX nepeMeHHbiX, a TaK»W KpHTepHH Ka'IeCTBa, HaKJia,II;biBaeMbie 

Ha HeHTPHHHbie co6biTHH. HcnoJih3JMbiH B aHaJIH3e Ha6op rJiy6oKOHeynpy

rHx B3aHMO)J.eHCTBHH HeHTPHHO no KaHaJIY 3apa::>KeHHOrO TOKa 06Jia,IJ;aeT HH

'ITO:>KHO MaJIOH npHMeCbiO $oHOBbiX C06biTHH: 0.4%. 
llO)J.p06HO H3JiaraeTOI MeTO)J. H)J.eHTH$HKali,HH V 0 'IaCTHIJ,, OCHOBaHHbiH 

Ha npe)J.BapHTeJibHOM OT6ope KaH)J.H)J.aTOB H noCJie)zyiOIII,HM KHHeMaTWie

CKOM $HTe V 0 BepiiiHHbi. llpHBO)J.HTOI nO)J.p06Hhie pe3JJihTaThl H)J.eHTH$H

KaiJ,liH K~ Me30HOB, H A 0 , A 0 rHnepoHOB, po)K)J.eHHhiX B rJiy6oKOHeynpy

rnx B3aHMO)J.eHCTBHHX MIOOHHOrO HeHTpHHO no KaHaJIY 3apa::>KeHHOrO TOKa. 

B aKcnepHMeHTe NOMAD oTo6paHo peKOp)J.Hoe KOJIH'IeCTBO HeHTpaJihHhiX 

CTPaHHhiX qacTHIJ,, H)J.eHTH$HIJ,HposaHHhiX B rJiy6oKoHeynpyrHx B3aHMO)J.eH

CTBHH HeHTpHHO no KaHaJIY 3apa::>KeHHOrO TOKa, KOTOphie xapaKTepH3JIOTCH 

BhiCOKHMH 'IHCTOTOH H 3$$eKTHBHOCTbiO H)J.eHTH$HKali,HH {eM. Tafi. 1). 

Ta6JIHIJ,a 1: 9ifxjiex:mU6'HOCmb u -tucmoma uaeumwfiux:av,uu V 0 (%). 
uaeumUgJUtJ,Upo6a'H.'H.'blX V 0 -tacmuv, 6 aa'H.H'blX. 

Ko 
s 

Ao AO 

€i 93.1 ± 0.1 86.6 ±0.1 72.0±0.5 
'IHCTOTa 97.2 ±0.1 95.9 ± 0.1 89.7± 0.5 

Nvo 15075 8087 649 

lfUCJ!O 

B nsiToii rnaae npoBO)J.HTOI cpasHmme peKOHCTPYHPOBaHHhiX KHHeMa

TH'IecKnx nepeMeHHhiX B MoHTe KapJio MO)J.eJIHposaHHH H B )J.aHHhiX. Pac

cMaTpHBaiOTca: rJI06aJihHhie nepeMeHHhie HeHTpHHHOrO B3aHMO)J.eHCTBHH, ne

peMeHHhie, onHChiBaiOIIJ,He po)K)J.eHHe H pacna)J. V 0 , a TaK:>Ke, nepeMeHHhie, 

xapaKTepH3JIOIIJ,He noBe)J.eHHe HeHTpaJibHhiX CTpaHHhiX a)J.pOHOB B a)J.pOH

HOH CTpye. 
1 

· 3asepiiiaeTOI rJiasa cpasnenHeM pacnpe)J.eJieHHH nepeMeHnhiX, xapaKTe

PH3JIOIII,HX nose)J.enHe HeHTPaJihHhiX cTpannhiX a,IJ;pOHOB B a,IJ;pOHHOH CTPye, 

.n;o H noCJie peKoncrpyKIJ,HH 3THX nepeMeHHhiX. 
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B rnecToii rnaae H3JiaraiOTC!l $H3H'IeCKHe pe3yJihTaTbi, OTHOCHIIJ,Heca: 

K pO)K)J.eHHIO CTpaHHhiX a,IJ;pOHOB: 

1. H3MepeHHe HHBapHaHTHOH MaCChi H BpeMeHH :>KH3HH HeHTpaJibHhiX 

CTpaHHhiX a,IJ;pOHOB; 

2. H3MepeHHe HHTerpanhHhiX H )J.H$$epeHIJ,HaJihHhiX BhiXO)J.OB K~ Me3o

Hos, H A 0 , A 0 rHnepoHOB, po~)J.a!OIII,HXCH B my6oKOHeynpyrHX B3aH

MO)J.eHCTBHa:x MIOOHHOrO HeHTPHHO no KaHaJIY 3apa::>KeHHOrO TOKa; 

3 .. H3MepeHHe H H3J'IeHHe pacnpe)J.eJieHHH nepeMeHHhiX, OnHChiBaiOIII,HX 

noBe)J.eHHe HeiiTpaJibHhiX CTPaHHhiX a,IJ;pOHOB B a,IJ;pOHHOH CTPye; 

4. H3MepeHHe BhiXO)J.OB crpaHHhiX _Pe3oHaHCOB H TH:>KeJihiX CTPaHHhiX a,IJ;

poHOB B 3aBHCHMOCTH OT 06JiaCTH $parMeHTaiJ,HH HeHTpaJibHOH CTPaH

HOH 'IaCTHIJ,hl H OT THna HJKJIOHa MHIIIeHH. lhy'IeHhi CJie)zyiOIII,He pe-

aKIJ,HH: 

(a) K*± -+ K~1r~, 
(6) E*± -+ A 01r±, 

(s) :=:--+ A 01r-, 

(r) E
0 -+ A

07, 

(A) E*± -+ Ao1r±. 

Pe3yJihTaThi; H3JiaraeMhie s 3TOH rJiase, MO:>KHO cyMMHposaTh CJie.zzy

IOIIJ,HM o6pa30M. l13MepeHHOe 3Ha'IeHHe HHBapHaHTHOH MaCChi H BpeMeHH 

:>KH3HH HeHTpaJihHhiX CTPaHHhiX a)J.pOHOB · HaxO)J.HTCH B corJiaCHH c Ta6JIH'I

HbiMH 3Ha'IeHHHMH (16]. Ha pHc. 4 npe)J.CTaBJieHhi 3aBHCHMOCTH )J.H$$epeH

IJ,HaJihHhiX BhiXO)J.OB K~ Me30HOB, A 0 H A 0 rHnepoHoB KaK <l>YHKIJ,HH 3HeprnH 

HeHTPHHO (Ev) H KBa)J.paTa HHBapHaHTHOH MaCChi a)J.pOHHOH CHCTeMhi (W2
). 

06Hapy:>KeHO 3aMeTHOe OTJIH'IHe Ha ypOBHe 40-60% BhiXO,IJ;OB B ,IJ;aHHhiX 

OT npe,D;CKa3aHHH MO)J.eJIH JlYH,IJ. (1) CO CTaH)J.apnihiM Ha6~pOM napaMeTPQB. 

BnepBhie B HeHTpHHHhiX ai<cnepHMeH~ H3Meperihi )J.n$$epeHIJ,HaJih

Hbie pacnpe)J.eJieHHH MHO>KecrseHHoro po)K)J.eHHH A 0 rHnepoHoB. l13MepeHhi 

pacnpe,n;eJieHHH no nepeMeHHhiM: XF (n CHCTeMe IJ,eHTpa Mace W- N), p} 
{KBa)J.paT nonepe'IHOH npoeKIJ,HH HMnJJibCa V° K OCR W fSOOoHa), ZV_ ()J.OJIH 

3HeprHH a)J.pOHHOH CHCTeMhl, nepeHOCHMaH V0 'IaCTHIJ;eH).l13MepeHhi napa-

MeTphl aCHMMeTPHH 

A = NzF>D - Nzp<O 

NzF>D + Nzp<O 
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PHc. 4: MHo:»cecm6eHHocmb K~, A0 , A0 6 v/.I.N 6aaUMoaeucm6URX no ~~:a
HMY aap.R.:»ceHHozo mo~~:a ~~:a~~: tjjyH'IW,U.R. Ev {.lle6uii puct-} u W 2 {npa6uii 
puc.). 

,LI.JUI K~ Me30HOB, H A 0 , A 0 rHnepoHOB. Pacnpe.n,eJieHHa: pf OT<I>HTHpoBa
Hbi <I>YHKIJ;Heii BH.n,a: C exp( -Bpf). TaKaH 3aBHCHMOCTh ·npe.n,CKa3hiBaeTca: 

MO)J.eJihiO JIYH,ll; [1) B o6nacTH Pf :S 0.5 f3B2 / c2. Ou,eHKa napaMeTpa Ha

KJioHa B, nonyqeHHM B HacToa:m;eM aHaJIH3e, HBJIHeTca: HaH6onee ToqHoii B 
3KCnepHMeHTaX.C HeiiTpHHHhiMH nyqKaMH. 

~B. MO)l.eJIHpoBaHHhix co6hiTHa:x H B peaJihHhiX .n,aHHhix xoporno BH.n,eH 
CHrHaJI. OT pacna.n,oB K*± --7 K~rr±' :E*± --7 A 0rr±' s- --7 A Orr:-' :Eo --7 

A
0

'Y. B KaqeCTBe HJIJIIOCTpau,mt, Ha pHc. 5 npHBe.n,eHhi pacnpe.n,eneHHa: no 
HHBapHaHTHOii Macce )J.Jla: K~rr± H. A 0rr± KOM6HHau,Hii B .n,aHHhix. 

113MepeHHhie BhiXO)J.hi K*±, :E*±, :E0 Haxo.n,a:Tca: 8 cephe3HOM ripoTHBope

qlflf C. npe)J.CKa3aHHHMH MO)J.eJIH JIYH,LJ;, · COOTBeTCTBY~IIVfMH. 3aJIO>KeHHhiM 

no YMOJiqaHHIO napaMeTpaM MO)J.eJIH B nporpaMMe JETSET (17). 9To Ha

MIO)J.eHHe npHBO)J.HT K Ba)KHoMy BhiBo.n.y: TeopeTHqecKHe onHcaima: nOJia:

Plf3aU,HH A0 
mnepoHoB, HcnOJih3YIOIIJ,He reHejmTOp JETSET [17), .n,oJI>KHbi 

6hiTh nepecMoTpeHhi, qTo6hi npHHHTh BO BHHMaHHe .n,aHHoe pa3HornacHe. · 

12 

700 ·-

600 

500 

400 ·-

300 

200 

100 ·-

0o.s 0.7 0.1 0.8 1 1.1 1.2 f.) 1.4 1.5 
M(ft1t+) (GeV/c1

) 

--------------------------------------------------------· 
soH ! 

400 ·-

300 

! 
; 
! 
; 
; 

l 
200~ I -....__ ! 

·: ~"~'-"~--"--··j 1.1 1.2 1.3 t.4 t.s t.s 1.7 t.a 1.1 2 
• M(A01t+)(GeV/c1

) 

-; 

350 

300 

250 ... 

200 

150 

tOO •· 

50 

0---------
0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 

M(ft1f) (GeV/c1
) 

250 ~ ·····--·-················-·······-·--········----------, 

200~ 1ll I 
j 

150 ~ I ""-n i 
! 

100 

50 

0 ·-~~-...t.~.l~l ... 4.o.L. ..... 4.L ....... l ................ 4.l ......... J.~~-
1.1 1.2 1.3 1.4 1.5 1.& 1.7 1.8 1.8 2 

M(A01t") (GeV/c1
) 

PHC. 5: Pacnpeae.lle'HU.R. no U'HBapuaHmHoii .Macce a.!/,.11, K~rr± (6epXHUe puc.) 

u A 0rr± {HU:JICHUe puc.) 1\:0M6UHa~uii 6 aa'H'HUX. 

B ce~hMOH rmme .n,eTaJihHO,onHcaHa npou,e.n.ypa H3MepeHHH nOJia:pH-

3au,HH A 0 H A 0 mnepoHoB, HCnOJih30Bamiaa: B 3aiiJ,mu,aeMOM aBTopoM aHa

JIH3e. 
B 3TOH rJiaBe onpe.n,eJieHa CHCTeMa KOOp)J.HHaT, B KOTOpOii npOBO)J.HTCH 

H3MepeHHe nona:pH3an;im A 0,. A 0 rlfnepoHOB H acaMMeTpHH ·B pacnpe.n,ene

HHH K~ Me30HOB. 06cy)K)J.aiOTCH ,ciBe .n.pyrHe CHCTeMhi Koop.n,HiiaT, B KOTO
phiX TaK:lKe MO}KHO npoBeCTH H3MepeHHe BeKTOpa nOJIHpH3aU,HH. Tio.n.pOOHO 

H3yqeHbl 3<t><t>eKTbl, K KOTOpbiM npHBO)J.HT peKOHCTpYKU,HH TpeKOB, a TaK}Ke 
HCCJie.n,oBaHO BJIHHHHe pa3JIHqHbtx ncroqHHKOB <Poiia Ha yrnoBhte pacnpe-
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.n;eJJeHIIH npo.n;yKTOB pacna.n;a V 0 • 06cy)J(,U.eH CTaH,n;apTHhiH MeTo.n; II3Mepe
HIIH nOJJ.Hpii3aU,IIII II rpaHIIU,bl ero npHMeHHMOCTH. flpe,n;JJO)!(eH HOBblll MeTO,ll; 

II3MepeHHH Cpa3y Tpex, KOMnOHeHT BeKTOpa nOJJ.HpH3aU,HII, CB060,D;Hblll OT 

He,D;OCTaTKOB CTaH,n;apTHOrO MeTO,D;a, ll 06JJa,n;aiOJUHH pH,D;OM '.npaKTJiqecKHX 

npeHMYJUeCTB. llpo,n;e'MOHCTpllpOBaHa pa6oTOCll0C06HOCTb. nporpaMMhi, pe

aJIH3YIOJUeH 3TOT MeTo,n;. KoJJHqeCTseHHO H3yqeHo BJJH.HHHe cf>oiia s ciJyqae 
ero OTKJJoHeHII.H oT'npe.n;cKa3aHHii MoHTe KapJJo. 

B 3Ton rJJase paccMaTpHBaiOTC.H pa3JJHqHh~e ·IICToqHHKH cHcTeMaTHqe

CKIIx 0IUH60K npH II3MepeHHll flOJJ.HpH3aU,HII A 0 ll A 0 rHnepOHOB B v,_.N rJJy

OOKOHeynpyriiX B3aHMo,n;eiicTBH.Hx no KaHaJiy 3apa)!(eHHoro TOKa. rloJJHaa 
CHCTeMaTHqecKaH OIUH6Ka MeHbiUe CTaTHCTHqeCKOH. 

B Boc&~oii. rmlBe npe,n;cTaBJJeHhi proyJJhTaThi H3MepeHH.H BeKTopoB no

JJHpH3aUIIII A 
0 

II A 
0 

riinepoHOB, po)J(,U.eHHhiX B v,_.N rJJy6oKoHeynpyrHx B3a

HMO,n;eiicTBHHX no KaHaJiy 3ap.H)!(eHHoro TOKa, B 3KcnepHMeHTe NOMAD. 

06Hapy)!(eHa OTpHUaTerrhHaH npo.n;oJJhHaH H oTpHu,aTeJJhHaa nonepeqHaH 

KOMnOHeHTbl BeKTOpa,nOJJ.HpH3a~IIII A 0 mnepoHOB. B Ta6. 2 npiiBe,n;eHbl pe-

' 3YJJhTaThi II3MepeHII.H seKTopa nOJJ.Hpii3aU,IIII A 0 riinepoHOB B 3aBIICHMOCTII 
OT XF· 

Ta6JIIIUa 2: 3a6ucu.Mocmb noA.npuaaquu A 0 zunepoHo6 om XF 
·' 

'• noJJapH3aU,IIH A 0 mnepOHOB c ' 
' . ' 

•' NA (xF) Px Pv Pz 
·.· BCe·A0 ·. 8087 ....;.0.18 -0.15 ± 0.03 -0.22 ± 0.03 -0.04 ±0.03 

XF < 0 5608 -0.36 -0.21 ±0:04 ....:0.26 ± 0.04 .:...0.08 ±0.04 
XF > 0 2479 0.21 -0.09 ± 0.06 -0.10± 0.06 0.02 ± 0.06 

'A6c~JJIOTiia:H BeJIIIqiiHa npo~oJJhHoii noJJ.Hpii3aiJ.IIII A 0 y~~nqfisae~cH s 

o6JJacTit: cf>par:Memauiin MIIrueHII. 9To Haxo,n;HTca s K.a~~cTBeHHm.i: corJJa

CIIH C npe,n;CKa3aHmiMII MO,ll;eJIII llOJJHpii30BaHHOH CTpaHHOCTH B HYKJJOHe.[6). 

3HaqeHHe npo,n;oJJhHOH ntmHpii3au,IIH A 0 B o6JJaCTH cf>pariteHTaUIIH TOKa no3-

BOJJHeT. ou,eHiin; K03cPcPIIUIIeHT nepe.n;a~m cnHHa OT u KmipK.a K A 0 mnepoHy 

(0~): lh:MepeHiiOe HaMn 3Haq(mue K03cPcPHUHeHTa nepe,n;a<iH ClliiHa C.OrJia
cyer~; c;npe.n;clcil3aimaMH SU(6)'Mo~eiiii c JqeTOM BKJia,n;a OT npo:Me)kyioq..: 

HhiX TH)KeJibiX riinepOHOB, pacna.n;aiOJUHXC.H 'Ha A 0 B KOHeqHoM COCTOHimii, 

n iipoTns'opeqnT si.J<uic.iieuii.HM [8) '.n;mi Mo.n;e:n:II By{nmp;ri-ffi.:,n,:»ffi(pcf>e [7):-' 
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3aBHCHMOCTh nonepeqHon noJJHpii3aiJ,IIII A 0 riinepoHOB, po)J(,U.emihlX B 

OOJJaCTll cf>parMeHTaUlfii MIIIUeiiii, OT PT II X F HaxO,D;IITCH B KaqeCTBeHHOM 

comaciiii c xoporuo ycTaHOBJJeHHOH 3aBIICIIMOCThiO nmiepeqaon nOJJHproa

UIIII A 0 riinepoHOB, po)!(,n;eHHhiX B a.n;pOHHhiX 3KcnepiiMeH~, qTo MO)!(HO 

llHTepnpeTIIpOBaTh B llOJJh3y e,IJ.IIHOH cPII3IIqeCKOH npiipO)J.bl STIIX HBJJeHIIH. 

Ha piic. 6, 7 npe.n;cmsJJeHbi 3aBII~IIMOCTII nonepeqHoii rioJJHpH3au,IIH A 0 rii-

0: 0.2 ---;.··--r-·-r. ---.,.--T·T. : I :. ·- 0: 0.2 r--=Ef ·.· .. ' ~ i.--•. -~ .2 . ! i ; i. ! ; ·2 ~· i ! i i ! tij' ! 1! 0.1 .. ..j.___i._ . ...L-.i...... • ·. 1! 0.11:- . ..L~U~ · 
·r: ; ! I • ! ' I ' ·~ ' ; ·; I I. I I ; I 
t:i i i 1 ; i : 1 .s r ~ ! i i - 1 j - i 

C! o -r-L·-+--+-~---~·--~: ___ -+-- .. o i:--- :---+--: ---+-- · .--f 
~ l II : : i . : ! ~ ~ ! ! ! l I ! 
" -0.1 .. -·+·-··L--u ...... ; ....... -!--1-----: " -0.1 ;:..._ 0-.-1. I-1- : . 
~ -0.2 --+-~--~-!--+--~ i - ~ -0.2 r - ~~8- : +~ 

I i ! : tl: I ~ i ! ! i I ! I ! 
.0.3 ---r ! I -; i- .0.3 r- ~ : i ! i I ! ! 

i I I : j • t i : i i . j j i 

-0.~ f· ---r ~ -~ -··t·- ·-r-· .. l_; -OA t--- ---r--·r-t· --1--·1-- .. -r-·r··-l __ _ 
i i I ! I : ~ 1 i I j I i i 

-O.S f· " f"; -"1·---~---r- :·-- .o.s r- ·-r .. r-r·-r-~-·-r-r--1-
.().6 I "I I I I I .(),6 

o 0.1 0.2 0.3 o.4 o.s o.e 0.1 o.a o_g 1 o 
Pr(GeV/c) 

PIIc. 6: 3a6ucU.Mocmb nonepe•mou 
noA.npuaaquu A 0 zunepo1io6 om P'r 6 

o6Jiacmu tfipaa.MeHmaquu Muweuu. · 

PIIc. 7: 3a6UCU.Mocmb nonepe"'.uou 
noA.npuaaquu A 0 zunepoHo6 om PT 
6 o6Jiacmu tfipazA.teHmaquu mo~a. 

nepOHOB OT PT B 06JJaCTII cf>parMeHTau,IIH MHIUeHII H TOKa COOTBeTCTBeHHO. 

TpeThH KOMnoHeHTa seKTopa nOJJ.Hpii3ar.iiiii A 0 mnepoHOB 'conoCTaBHMa 

C HyJJeM. 

ltJ:cCJJe,D;OBaHa 3aBIICHMOCTb BeKTOpa nOJJHpii3aiJ,IIII OT pa3JJIIqHbiX KIIHe

MaTIIqeCKHX nepeMeHHhlx II OT TIIna HYKJIOHaMHIUeHII (eM. Ta6~ 3). 
BeKTop noJJaproau,HII A 0 riinepoHos, H3M'epElHHhiii IinepBhie · B HeiiTpHH-

HhiX 3KCnepiiMeHTaX
1 

cpaBHIIM C HyJJeBhiM (eM. Ta6. 4). . . . . 

IlpHJio>KeHHe A nocB.HJUeHo royqeHIIIO. rJJy6oKoHeynpyroro pacceHHHH 

JJenToHos Ha HYKJJOHe. KpaTKo roJJa.raeTC.H cf>opMa.TIH3M my6oKoHeyrrpyroro 

pacceHHIIH. ilpiiBO)J..HTC.H cf>opMyJJhl )J.JI.H CeqeHIIll nOJJHpii30BamiOrO II Heno

JJHpii30BaHHOrO pacceHHIIH 3apH)!(eHHhlX JJenroHOB 8a HyKnoHe. ,li,aroTC.H Te

opernqetKHe npe,n;cKa3aHIIH )J.JIH pa3JJIPlHbr;' uPaBIIJI cyMM, KOTOpbie. cpas

HIIBaiOTC.H C 3KCnepiiMeHTaJibHbiMII II3MepeHIIHMII. 

PaccMaTpHBaeTC.H rny6oKoHeynpyroe pacce.HHHe HeiiTpHHO H aHTHHeii-

IS 



Ta6mrU:a 3! 3a6ucu.Mocmt> noMpuaa'4uil A 0 iunejJOiloo om muna· Hy~mw 
.MilweHu: · 

II ' I I non,pH3~" A0 'II 
. P~aK~~R· _lV t\0 . . -.~i!z . I . ,_Py ... I Pz . " 

vp 3472 -0.26 ± 0.05 -0.09 ± 0.05 -0.07± 0.05 
. XF < 0 2407 -0.29± 0.06 -0.10 ± 0.06 -0.09±0.06 
·xF > 0 I065 -0.23 ± 0;09 -0.06±0.09 -0.02±0.10 

vn 46I5 -0.09±0.04 -0.30±0.04 -0.03±0.05 
·xF <0 1·3201 -0.16±0.05 -0.37±0.05 -0.07±0.05 
• XF > 0 I4I4 0.01 ± 0.08 -0.11 ±0.08 0.04 ± 0.09 

Ta6Jin~a 4: 3aoucu.Mopmb noJZ.npu3a'4uu A 0 zunepoHoo om x F .. 
~ ...•. ] I nrurnpH3"""" x• I 

N • 0 Px I Py · I Pz I 
see .i\.0 649 -0.07± O.I2 0.09± 0.13 0;10± O.I3 

xP. <o 248 0.23 ±0.20 0.04±0.20 -0.08 ± 0.21 
xF'>o 401 -:0.23 ± 0.15 0.10±0.17 0.25 ± 0.16 -

TpnHo H:a HJKJIOHe, BhiT-IHCJIHIOTca cooTBeTCTBYIOIIVIe ce'leHna, BBO)J,HTca 

crPYKTypHbi~ cPYHK~HH. ilpHBO)J,H~ca 3KcmipnM:imTaJib~aa nposepKa pa3-
JIH'IHbiX npaBJ:W cyMM )J,JIH (aHTn) HeiiTpnHHoro p_acceaHH1J Ha HYKJIOHe. 

3aKaH'II-iBaeTca npnJIO)J(eHne paccMOTpeHneM IIOJIYMHKJII03HBHbiX peaK
n;n:fi. KpaTKO ~3Jiarm<YrcaocHOBbi a,JJ,pOHnJa~nn HMO)J,Mh.JIYH,l((I). Bso-
~Tca noJ!aTit:ecl>yH:K~nncl>parM:eH'la~nn. . · · · · . · 

llpHJio)KeHue B 3asepmaeT ,JJ,nccepm~nro 6oJiee )J,eTaJibHO:fi nHcl>opMa

n;ne:fi OTHocw.r;eJibHO pa3~biX MeTo;ios ~)J,eHTHcPHKa~nn V 0 qac..rn"ii; n cao:fi-
CTBaxpacna,JJ,oB ·A0 n.i\.0 rnnepoiios. . . ·. 

·. BbiBO)J,HTca Q>opMyJii.I )J,JIH. yrJIOB~ro pacnpe,JJ,eJie~na npo,JJ,yKTOB pacna

.rr,a n~mapn3i:mamioro A0 (.i\.0) rnnepoHa. Bbi'I~CJI:fieTca acl>cl>eKT npe~eccnn 
cnniJa A0 (A0) nmepoHa B MarnnTHO!.f noJie_~ . . 
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B 3aKJiroqeHIUI 

npuaeaen'bt ocnoan'bte peay.ll.'bmam'bt u a'btaoa'bt 

1. B ,JJ,peii:cl>oBbiX KaMepax MarnnTHoro ,JJ,eTeKTopa NOMAD c aJieKTpOH
HbiM c'beMOM nHcl>opMa~nn 3aperncrpnposaHo I5075 pacna,JJ,OB K~ Me-
30HOB, 8087 A0 n 649 A0 rnnepoiioa·; o6p~OBaHHbiX a Heii'J'pHHHblx 
B3aHMO)J,eHCTBHHX no KaHaJIY 3apH)J(eHHOrO TOKa. 

2. flpe)J,JIO)J(eHa H peaJIH30BaHa H)J,eHTHcPH~HH He:fiTpaJibHbiX C'l'paH
HbiX 'laCTH~ Ha OCHOBe KHHeMaTH'IeCKOrO cPHTa V 0 BepmUH. 

3. llpe)J,JIO)J(eH H peaJIH30BaH HOBbiH• MeTO)J,. H3MepeHHH O)J,HOBpeMeHHO 

BCeX Tpex npoeK~UH BeKTOpa nOJIHpH3a~uu, C y'leTOM 3cPcPeK:rUBHOCTU 
peKOHCTPYK~UU TpeKOB .U aKCenTaHCa )J,eTeKTOpa. 

4. ·lbMepeHhi HHTerpaJibHhie BbiXO)J,bi K~ Me30HOB, A 0 n A 0 rnnepoHoB 
B v,.NrJiy60KOHeynpyrnx B3aUMO)J,eHCTBHHX no KaHaJIY 3apa)J(eHHOI'O 

TOKa: 

TKo = (6.76 ± 0.06)%, TAo = (5.04 ± 0.06)%, TAo = (0.37 ± 0.02)%. 
s . 

06Hapy)J(eHO OTJIH'IHe U3MepeHHhiX BhiXO)J,OB OT npe)J,CKa3aHUH MO)J,e-

JIH JIYH,lJ. (I) Ha ypoBHe 40-6Q%. 
. . 

5. lbMepeHhi )J,ncl>cl>epeH~HaJibHbie BhiXO)J,bi K~ Me30HOB, A0 u A0 rnne
poHOB B v,.N rJiy6oKOHeynpyi-n:x B3aHMO)J,eHCTBUHX no KaHaJIY 3apa
)J(eHHOI'O TOKa KaK cPYHK~UH Ev, W 2 , Q2 , x, y. ;ll.ncl>cl>epeH~UaJibHbie 
BhiXO)J,bi A? runepOHOB H3MepeHbi snepBbie B v,.N rJiy6oKoHeynpyrnx 

B3aHMO)J,eHCTBHHX. 

6. 113y'leHbi pacnpe,JJ,eJieHna no nepeMeHHhiM XF, p}, z, xapaK'l'epn3yro
IIVIM nose,JJ,eHne K~ Me30HOB, A0 u .i\.0 rnnepoHoB B a,JJ,pOHHoii: CTpye, 
B v,.N rJiy6oKoHeynpyrux B3anMo,JJ,eii:crsuax no KaHaJIY 3apa)J(eHHO
ro TOKa. Haii:,JJ,eHbi CJie,JJ,yiOIIVIe BeJIH'IHHbi: napaMeTpbi acnMMeTPHH B 
pacnpe,JJ,eJieHUHX no nepeMeHHOH XF H cpe)J,HUe 3Ha'leHHH, (XF), (z); 
napaMe~ HaKJIOHa p}-pacnpe,JJ,eJieHnii._ 

7. 113MepeHbl BbiXO)J,hl E0, s-, E*± 6apHOHOB H K*± Me30HOB, no OT

HOlleHHIO K BbiXO)J,aM A 0 rnnepoHOB n K~ Me30HOB cooTBeTCTBeHHO, 

B v,.N rJiy60KOHeynpyrnx B3aHMO)J,eHCTBUHX no KaHaJIY 3apH)J(eHHOI'O 
TOKa. 06Hapy)J(eHO, 'ITO OTHOCUTeJibHbie BhiXO)J,bl B )J,aHHbiX MeHhille 
no cpaBHeHHIO C npe)J,CKa3aHUHMH. MO)J,eJIU JIYH,lJ. (I) Ha cPaKTOpbl 
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3.3 ± 0.3 (E*+),' 1.7 ±0._3 (E~~), 1.8 ± 0.5 (E0 ), 'ITO O'IeHh BaJKHO 
,zviH npaBIIJihHOH TeopeTIIqeCKOH IIHTepripeTaQIIII II3MepeHIIH IIOJIHpii-
3aiJ;IIII A

0 
mneponon, II Ha cf>aKTOphi 2.0 ± 0.1HL5 ± O.l~JI-a K*+ II 

K*- Me30HOB cooTBeTCTBenno. 

8. lbMepen neKTOp nonapii3~IJ;IIII A 0 mneponos, po~ennhiX B vi-'N my
·,_6()Koneynpyr1Ix B3aiiMo,n.eiicTBIIax no Kanany 3apa)KeHnoro TOKa.)J:e

--- TaJii,HO IICCJie)I.OBaHbi, CIIC~eMaTII'IeCKHe OIIIH6~1I IIpii II3~epeHIIII BeK-
- -:fopa IIOJiapmariiiii A 0 mnepOHC;B. YBeJIII'Ien'IIe a6comonmro 3Ha'Ie-
HIIH rrpo,n.OJihHOH IIOJIHPII3au;n~' A 0 mrrepOHOB B o6JiaCTII cf>parMeHTa
IJ,IIH M:mu eHII 

Pz(XF < 0),;,:: ....:0.21 ± 0.04(cTaT.) ± 0.02(c1Ic.f 

COt:JiacyeTCH C IIpe,I(CKa3aHIIHMII MO)I.eJIII IIOJIHpii30BaHHOH ·cTpaHHOCTif 
: :s: nyKJIOHe -- [6). 'l13Mepen1Ie rrpo,n.oJihHOii rro.Tmp'II3au;im A 0 riinepoHoB 

B o6nacTII cf>parMeHTaiJ;IIII TOKa ( x F > 0) II03BoiiaeT · OQeHIITh tmacf>-

t· cPIIIJ;IIeHT rrepe.LJ;a'III CIIIIHa_ Cj. O = 0.09 ± 0.06( CTaT.) rl:: 0.03(CIIC.) IIpii 
{z}_ :== 0.44. 9;ro .JHa'IeH~e He IIpOT,HBOpe'lHT IIpe)I.CKa3aHIIHM HaiiB
HOH i<sapKosoii MO)I.eJIII [8) II He cornacyeTca c Mo,n.eJihJO BypKap,n.Ta-
,lf,~cf>e [7). 
. ; .- ~ : ~. . ' ·: ·:. '' ~ ·-'· 

9. _BrrepBhie B HeifTpiiHHhiX 3KCIIepiiMeHTaX06Hapy)KeHa HeHyJieBaa IIO
'nepeq'HM i'to.d.Hp~~au,IIa A 0 - r~rreponos, MOAY-!Ih K~Topoii. ysenii'IIIna-. . ' - . 

eTCH B 06JiaCTII cf>parMeHTaiJ,IIII MIIIlieH~: 

- ·· - ' Pfi(xF <0) ~ -0.26 :f: 0.04(cn.f.) ::!:'O.Ol(ciic.) 

. _ 3~a~ !rr_~rr~~e'Inoii rr~~a;II3au;II~ A 0 mrr~ponos, po)K.n.enHhiX n o6naCTII 
cf>parMeHTaiJ,IIII MHilieHII, II ee 3aBIICIIMOCTh OT Xp II PT HaXO)I.HTCH B 
Ka'ICCTBeHHOM cornaciiii co csoiicTnaMII rrorrepe'IHOii rronap1I3aiJ,IIII A 0 

riiiiepOHOB, pO)K)I.eHHhiX B a,IWOHHhiX 3KCIIepiiMeHTaX. 

10. 0'6Hapy)KeHa CJIIJ,eCTBeHHa~ 3aBIICIIMOCTh npO)I.OJihHOH II IIOIIepeqHOH 
.KOMIIOHeHT BeKTOpa IIOJiap~aiJ,IIII_A0 riiiiepOHOB OT. TIIIIa HJKJIOHa 
MIImenu (rrpoToH, neiiTpon),. ,· 

11. -BeKTOp nonapii3aiJ,IIII A0 riirrepoHoB ,n.eTaJihHO H3y'IeH KaK cf>ynKIJ,IIa 
KIIHeMaTII'IeCKIIX rrepeMeHHhiX, a TaK)Ke rrepeMeHHhiX, OriiiChiBaiOIIJ,IIX 
rrose,n.eniie A 0 B a,IWOHHoii CTpye. 

12. 
Brrepshre B HeiiTpiiHHhiX 3KcrrepiiMeHTax II3Mepen· BeKTOp rronapH3a
IJ,IIII A0 

mneponos, po~eHHhiX B vi-'N rJ:Iy6oKoHeyrrpyriix B3aHMO-
,n.eiicTBIIax · rro KaHany 3apa)KeHnoro TOKa. BeKTop rronaplf3au;IIII A 0 
riirrepOHOB COBMeCTIIM C HyJieBhiM. 
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