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OEIIWI XAPAKTEPHCTHKA PAEOTli 

ARpa11hHOCTb TeMH 

HSMepemm ItHIPI>epeHIUlanr,HHX H ll01IHHX cetzeHBI B88HMOI(eticTBl'lfi an

POHOB Ha YCROPHT81111X B Cepnyxon/I/, CER1l ISR/2- 41 H FERMILAB/s-71 

noRasau, '¾:TO sHetzeHHH noJIHHX ceqeHHtt HatJHHaDT paCTB ye npn BHeprnnx 

\fs ~ IO I'aB ( cepJiyXOBCKllli 8!fxpeRT) H cymeCTBY8T tJ8TMtt M.KHHMYM Illf4l4)8-

P8Htn!8nI,HHX cetzeHHtt ynpyroro npOTOH-npoToHHoro paccemum npn It I ~ 
I.5 raB2. ST.II (pSRTH BH8B8JIIII nepeCMOTp H8ll!HX npen;cTaBneHBI 06 anpoHHUX 

B38HMOit8ICTBHRX B YTOtJHeHHe H8ROTOpHX cTporax pesyJibT8TOB KBBHTOBOtt 

TeopHH llOJIJI/B/.· Ilosrannca p,II( HOBHX MOI(e11el an:poHOB H BX B38HMOI(elCT-
BBtt/9-IO/. . 

nnn OC!'I,JICH8Hlm I(8HHHX npH M8JlHX nepen;aHJmX JtMIIy1lhC8X HC~OAh8YJ)T

CH MOI(eJIH; OCHOBSHHHe H8 llOT8Htn!81lhHHX 8HanorHHxfII/. IlpH C!011hlllHX 

nepenaqax HMDYJihC8 HCllOJihSY8TCH npeI(CT8BneHHe O RB8pR-r1IllOHHOM xapaR

Tepe anpoHHHX B38HMOit8ICTB.HI B paMR8X .KB8HTOBOtt Xp0MOI(HH8MHR.H. Iloc.K01Ih

KY T80pHJI BOSMYmeHHI H8llPHM8HHM8 npa I(OCTHUMllX celtzac cpaBHHT81lhHO 

H8M81IHX P8CCTOfIHHJIX Mem{Y .KB8PR8Ml1, TO ll01lh8YJ)TCH P88JIHlffiHM.I! npH6JIIl

lleHHSIMJ!, H8IlpHMep, Il8PTOHHOI M01ten1,i/I2/, 

TaRHM oC!pasoM, B H8CTOfilll8e BpeMII He cymeCTBY8T eI(HHOro OllHC8HHJI 

an;poH-8I(pOHHllX B88HMOI(ettcTBHI, cnpaBeI(JIHBOro BO BCett MH8M8THtJ8CRH 

nonycTHMOI o6n8CTH H3MeHeHM nepen;emmx HMIIy1IhCOB. 

Ilo9TOMY 8CT8CTB8HHO H8p,II(y C ~88BHTB8M OC!UUIX TeopeTHtJ8CRHX 

npencT8BJI8HHI pemaTb npenBBPHTenhHlle sanaqz 06 BBPHCTBqecRott CHCT8M8-

TH.Ke eneMeHT8pHUX qacTH~/I3/ H nammx 06 BX B88HMOI(eflcTBHJIX. 

lle111, pa6oTH 

IlOCTPOHTb 8MllJIHTyny ynpyroro npoTOH-npOTOHHoro paccea:HM H nony

'¾:lfTI, 9BpHCTHqec.Koe Oll.HC8HJ!8 8RCll8pl'IM8HT81lhHHX I(8HHHX anpoH-8I(pOHHHX 

B38.l!MOI(elcTBHI npH BHCOMX 8Heprux. 

I 
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Hayimas: HOBHSH8 H npaRTHqecRSJI geHHOCTb" 

Ha OCHOB8 npennonoxeHl!SI O RBSSBIJOTeHQHanLHOM :x:apaRTepe 8Iij)OH-an

pommx B38l!MoneflcTBHtfI4/ c npuMeHeHBeM MeTonoB rapMomiqecxoro aHaJIH

sa HS rpynne !ope~ B nuccepTSitl!JI BnepBHe nocTpoeHa m1nJIH-ryna ynpy

roro npOToH-npoToHHoro pacceamw, ROTopas: oIIHclil3aeT sxcnep.HMeHTanLHHe 

namme: no nuippepeHQHanLHHM ceqemmM ynpyroro npoToH-npOTOHHoro pac

ce.1uw1 npH -Vs~ IO I'sB' B 0,0375 $: It I'!:" 9. 75 ra:s2; IIO noJIJWM ceqeHJ!I-
' ' 

JIM BSBHMOneflcTBM p . t' • ,r-f • /< 'F C npOTOHOII, mih'pOHOM H neATpo-
,/7' . ) Re. T(s1 0) 

HOM nPlf ,.-:. ~ IO I'sB B no BeJIHqnHe f (5 = I-m 'I'l.S,0) nM ynpyroro 

npOTOH-npOTOHHoropaccemmR npH vs' ;z IO I'sB. 

Ilonyqemme ~OpMyJIH nosBOJVIDT CHCT8M8TB3BPOB8Tb donLmoe ROnBqecT

BO 8RCnepHM8HTSnLHHX nsmmx no snpoH-SiijlOHHHM B38KMOnelCTBWIM IlPlf 

BiiCORBX 8Heprimx. 

Ilpencxssamm nJlfI nonHHX ceqeHJllft I"BnepoHoB Ha npOToHe H npoToHa 

Ha 4ue nonTBepanamCII npenBapnTenbHiiMl! axcnepueHrsnLHl:IMB nsHlWMH. 

AnpodallBJI padOTii 

PesynLTSTH, nonyqeHHiie B 1U1cceprano, noxnsnimanHcL B odcymts

JIHCL HS cewmapsx .IlTI» OHHH B H~m, aa m MeznyHapoitHol 1to~pemnm 

Hadron Constituents and S~etries ( CMone~e, l!CCP, I976 r.), Ha 

YilI MeznyHaponuol RO~epemtJ,llll no ¢l!SH.K8 BiiCORJ!X 8Heprllll (BawcyBep, Ka

HSitS, !979 r.) lll HS MemzyHSPOIUIOM C8MlllH8pe no npodne.'v!SM RB8H'l'OBOI Te
OPHlll nong lll ~lll3ll!R8 BUCO!UIX &HeprBfl (IlpoTBHHO, I98I r.). 

Ilyd1UJR8IWI 

no pesynLTS'l'BM nu~cepr~ onydnHROBSHO DJITb CTSTel. 

Od~eM padOTii 

.llHccep'l'SIUIJI COCTOHT BS BBel(eHBS, qeTupeX rnaB, saxm>qeHJIJi B 

nBYX npHJIO'leHHI, conepDT 92 CTpa~ USllll!HOilllCHOro T8RCT8, BK1ll)qaa: 

8 Tad11HQ H 20 pxcyHRoB. EB:dm!orpa@fqecut cnnce£ nHTeparyps 

BRJillqSeT II4 H8HM8HOB8HBI. 

2 

i 
,{ 

CO.D.EPJlfAHl'.IE PAEOTH 

Bo BBeneHllH spryMeHTHPY8TCII aRTyanLHOCTL TeMH nuccep'l'SIUIB, cne

nsa RpaToff odsop axcnepm.reHTSnLHHX nsmmx no ynpyra.ry paccemnm sn

POHOB H H8ltOTOpiiX T80p0TBqecMX 11one11el ( § I)• B § 2 ~OPMYnHPOBSHH 

OCHomme npennonozeW!UI/I4-I?/, ROTOpiie ll03B01UID'l' llOCTSBBTb ssnsqy od 

8BPHCTHqecROM OIDICSHJ!H axcnepBMeHT81lbHHX naHHHX,B OIIHCSH MeTon nocTpo-

8HBH SMDnH'l'YnH ynpyroro npOToH-npOTOHHoro psccemnm. 

B nepBol rnaBe (§ I B § 2) llPJIBeneHH OCHOBHH8 ~JNYnli HepeJlfITB

BJ!CTCKoro H peMT.IBBC'l'CKoro rsJ)MOIJllqecxoro 8H81U!38. B § 3 llOR838HO, 

qTo 8ltCilOH8HitH81lbHO-CT8neHHoe noBeneHJie IU!IPileP8HitH81lbHHX ceqeHHfl yn

pyroro DpOTOH-npoToHHoro P8CC8JIHBSI YO'lleT dHTb Od'!JICH8HO reOMeTpuqecRM. 

io BTopot;:naBe nocTpoeaa 8Mll1Il!'l'Jn8 ynpyroro npOToH-npOToHHoro 

pacceJIHBSI. B § I BCcnenyeTCR B03MO'IHOCTb nocTpoeHl!II 8MllnHTj'nli Ha oc

HOBe HHTerpanbHOro npencT8B118HZII 

T(s,tJ =--1; Jd
3pf Cm~~;,,~) Tls~izJ, 

rne ~ _ { V.:1 + _y_i_ , _ 9( . ,t } - i - t Jli I --

f {m)iJ, )- 111 2. 177 1z -z 
eCTb peMTI4BHCTC.K8JI nnoc.KM l3011H8 ( t = ·- Cf J 77 =- .t ) • 
IlepeMeHHWl 1J .lilM88T CMHCJI OTHOCHT81lbHOI ROOPIU!H8TS. 8aTeM 'T' ( S., r') 

npencT8Bml8TCII B BHl(e cyw,m "nOT8HIUl811bHHX BM l! dapLepoB". B § 2 He

H3B8CTHH8 ®'H.Klll!H aaepra.ra HSXOWJTCII H3 cp8BH8HHJI C 8RCnepm1eHT81IbHWffl 

naama.m. BosHH.Kall!lllle npu BTOM nepeonpeneneHHlie aeua~IIme aJII'edpim

qec1me Cli!CT6MU ypaBHemnl pemame11 M8TOl(CtJ 8BToperyMpl!30B8HlWX DTepa

IUIOHimX raycC-HbDTOHOBCKHX nponecco/181. B § 3 np.HB8]l8Hll nonyqeHHHe 

8H811BTHqec1me B!ij)81E.8HWI n.llll 8MI111HTYIUl B HMDynbCHOl'd B ROOPnHH8THOM 

npenCT8Bn8HHaX. 0RS3UB88TCII, 11'1'0 

TCs,tJ= f[RlsJJX((RlsJ)]/ 
npHqeu 1pyHRitWi R ( ..S ) · HMeeT BHn ·. R 

2 

R (s) = l?o +I?~/( s/So) -i- R3 frn (Sis.JR" 

3 



rne Ki / i = 0, ••• ,4/ H So JlB1lllD'l'CJl KOHCTBHTSWI, 

x_ = 6'n( y, -T:J.(5) t ~ :- nepenaHHBJl 6HCTpOTa, 

'NI ( S ) = Cl I?. (.SJ- aippeKTBBHBJl uacca. B § 4 np1rneneHo non:yqeH

Hoe OllBC8HB8 ctr ( S; {j, ci; ( .5) , (CM.pBc. I-3) H _p {S) llp.H IS¾ 
IO ToB .e o,0375£: Jtl~ 9,75 Toi2. Hs JlBHoro BBna 8MllJlBTYnH H onTHqec

Im1i Teopew non:y11eHo, qTo 15; (.) J =- '27T Nfs}. ~manm R ( S ) Momo 

HHTepnpeTHPOBBTL KBR 8qql8KTBBH!,1A pauyc. IlOK888HO, 'ITO 8Mll11HTyna 

YitOBJ18TBOpR:8T CBOICTBY reOMe~pB~8CKOro CRelrutHr/19/ npH }S ~ !5 ToB. 

llpencR88liB88TCJl ztH~pa~oHHaa: RBPTHHB ynpyroro npoTOH-llPOTOHHOI'O pac

CMHHJl (CM.p.HC. 4). 

B T08TL8A fJ18B8 non:yqeHa 88Bl!C.HMOCTL napaMeTpOB aq,:pElltTHBHOro pa

JtHYCB Fl ( .$ ) OT RBBHTOBUX 'IHC811 CT8JllQ!IB8lllllHXCJl SztpOHOB npH Vs Z: 

IO ToB. IlaHo on.l!lcSHHe nommx ceqeHBI pacc8JlHHJl p , p , 7T-.; , 

/{F Ha npOTOHe, HeflTpoae, qelTpoae. IlpuBezteHH npenCR888HKJl H HO

CJienoBBHO noBezteHBe H8ROTOpHX KBBPKOBliX llpBBBJl cyMM'o pOCTOM SHeprHI. 

B 118TB80TOJ I'Jl8B8 non:y118HO OIUIC8HH8 . P , P , Tf" f , /< r -
npoTOH!WX nonHHX C8118HBI, H8qHH8Jl C noporoBHX 8Heprd. B §Inna &q)

ql8KTHBHOI'O pawca BztpOH-anpoHHoro B88HMOnelcTBHJI ycT8HOBJI8H cnenyxr 

llU!I BHn ~ . 
:?- .f' ~. 5 ii 

/?(5) == ~ {v'~ • ).l r.2. + k fr, (S/So) 
'"' s - ?· + ,{ s / 

rne A= D,999+0.004. B § 2 non:y11eHa o~eH.KB aHeprHI, np.1!1 KOTopux c 

TO'IHOCTbll ;:;:_ 'i'o% ~OJIHHDTCJl ,np8Jt8JlLHH8 ~pMH T80p8M ~yaccapa / 20/ 

n llOMepaHqyKB/2!/. 
B 88KJll)qeH.l!IH ItHCC8PT8.UHB nepe11HCJ18HH OCHOBHH8 pesyJILTBTH. 

B llOBJIOEeH.l!IB I pacCMOTpeH np.HMep, B ROTOp0M ll01t888HO 8KCllOH8H

tnl8JlbHO-CTeneHHoe noBe,1teHHe SMnJl.l!ITY.ltH T{s. t J npz KOHRp8THOM npoc

TOM BH6ope T{ .S, ~~) • 

B llOHJIOEElHBB 2 np.HBeneHa nporp~a nna 6HCTPOI'O ~cneHHoro BH

'UICJI8HHJ1 o6pasa ~pLe <pyHI<tnIH BBzta e.x r, {-o..x; {ex), rne J(.:r) -

rnanKM <pyH~ HM cpywanm, BMelllll8Jl onHY HHTerpilpyeuyi> oco6eHHocTL. 
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PcHoBHHe pesynbTBTH1 nonyqeHHUe B rutccep:raW!H 

I. llpenJIOSElH Meron llOCTpoeHBJI 8MllnBTY!tH ynpyroro npoTOH-llPOTOH

Horo paccemum. 
dG--- . · 

2. llaao onll!caHHe aKcnep.eMeHTaJibHHX naHHllx no d . ( S'. "/ 
. ,--, .. t ,s; ( s) , (p11c. I-3) 11 frSJ npu Ls G IO I'aB 11 o,0375 !=c t+, ~ 

9,75 To:a2. llOCTp08HH8Jl 8MllJIHTyna ynpyroro npOTOH-llPOTOHHOro pacceJIHM 

YitOBJI8TBOpR:8T CBOACTBY reoMeTpuqecRoro CKeitJIHHra npH f-s' ~ 15 ToB. 
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8JILHUX ce'!eHBit r;f.§" ts. t / 

2 c.tt 
(D M6/I'aB) ynpyroro npoTOH-
npoToHHoro pacceamm 

10·2 
103n-
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LEl-'N J<,H DATA 

PHc. 2 

3Rcnep.HMeHTanbHUe naHaue 
CERN ISR H rpa(pHKZ nB~P8H
Inf8JibHUX ceqeHBtt 1fF{ s. t I 
(B M6/To'fi2) ynpyroro npOToH
npOToHHoro pacceaHHJI 

3. llonyqeHo BUpaseHBe ttJIJI aippeKTHBHoro pawca R ( S ) anpoH -

anpoHHHX B88HMone!CTBBit llPH ff? IO ToB B ~OpMyJI8 nM llOJIHOrO ceqe

HM D mtne bt tSJ= 2-rrRis). HccJienoBaaa samtcBMOCTL ajqleRTHBHoro pann

yca B88BMonelCTBBJ1 OT KB8HTOBl:IX qaceJI CT81!KHB8DIIUfXCJl anpoHOB. 

4. YCT8HOBJI8H8 npollOpIU!OH8JlbHOCTL M8CCU "aippeKTHBHOH qaCTHqH" 

8qqJeRTHBHOMy pa!UfyCy. 

5. llon:yqeHo on11caHHe noJIHHX ceqeHHI Bsa.HMonettcTBBtt · f ; · p , 
11,,- ,· r,f c npoToHOM B T8JlMHHax aqxi,ei-:r.1uiaoro paruiyca, Haimmui c 

nopOI'OBHX 8HeprHA (pBc.5). 
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ff'; (.S. t- / (D M6/.ThB2) ynpy
roro nporou-npOToHHoro pacce-
J:nma 

6. HalneHu 3H8'18HHSI 8Hepr.1dl, npH .KO'l'OPilX BlmOJIHIIllTCSI C xopomeil 

TOqHOCTLD npenenLHJie <pOpMH TeopeM ~pyaccapa B IlOMepaHqyRa. 

? • Ilpencxasana nHqipa.imHOHHM .KBPTHHa !lH<pqiepeffW!anI,HUX ceqeHH~ 

ynpyroro paccesunra: BJlPOHOB (pHc.4). 
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05 
03 

01 

S,Gev 2 

~~tlsl: 

Risi Cr ___ Sf': (,JS-µJ2♦ ef12 • R (In s/c;n)A 

PHc. 5 
8.Kcnep.11MeHTanLHHe namrue H rpaji.1um nonHHx ce11e1mfi fl.J a 71--,-, -B38H-

MoneAcTB.HI of ( 5 ) (M6) RB.It 'PYHKinllt .RB8JlP8T8 IDIBapl18llTHOi1 

BHepru 5 /fii~ I (nepXHHe .Kpmme) •. IlHH3y npIDlezteHH rpa<pH.KB a<J:$iK

TBBHoro pawca nsam.10.n;eilcTmm R ( S ) , a Ta.Kae ero cTpy.KTypa. 
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