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'06~aJI xapaKJ'epHC~HKa pa60TbI 

AKTYaJibHOC;b npo 6neivi~1. lIHK~I03IIBHOe rrry6~KC>Heyrrpyroe ~p pac-'. 
ceJIHlle JIM~eT 6oraTble B03M0)1(HOCTIIJJ;riJr-nnyqemm CTPYKTYPhl aµ;poirnn. 
Ilo aHarrorim C i·eM, Kai, C IIOMOlll,bIO a II /3 '1aCTIID; II3J'1arrac:& CTPYKTypa . 
. aTOMa, B conpeMeHHbIX 0KCIIepuMeHTaX no pacceJIHIIIO rrerrTOHOB uccrreµ;y-
eTC.lI KnapK. - I'J!IOOHHM ~TPYKTypa uy~rroHon:: -
. ,. B KOHIJ;e 'ceMII)];eC.lITbIX Ha'larre BOCbMIIµ;ecirTbIX roµ;on, MOTIIBIIpJ.lICb uy"- - . 

)KJ];aMII "0KcnepIIMeHTa BCPMS, 6blrra-Harrucaua_cepu.ir pa6oT, nocn.ir~eH-
HbIX uny<JeuIIIO· pap;1fa1i;uoHHhlX ripm;i;ec.con (0:1) u (0:2); · · 

, e(k1) +P(P1) -/e-(k2) + ,(k)+ X(p2);-.-
,,,•. , " .... ~ ·,. ·.- .' .· '~ . », .. ~ 

(0.1)_ · 

II ----'-, _.•-""" 

e(kiJ +P(P1).-::? :e(k2)+·1(k) +P(P2):~.·- . . :_-- _(0.2} · 
; •, B ·'0TIIX pa6oTax, 'Moµ;err~HO ·::-. He3a~IIC:IIMhl~ ,cnoco6oM Bhl'IHCIDilIIICI, 
pap;nan;IIOHHI,Ie nonpaBKII l];ll.lI 0KcnepIIMeHTOB no rrry6°bKOHeyrrpyroMy-pac-:: 

- Ce.lIHHIO Ha-q>lIKCIIpOBaHHOH MIIIIIeHII npua:iieprII.lIX 3Ha'1IITeITbHO 6orr1,niiix,·.• 
':'leM B nepBbIX rfKcnepIIMeHTaX SLAC. ; 'C~ :_•~ ' • < : . ✓- c'. 

i .' . •· :B HaCTO.lilll,ee npeM.lI 3Ha~IITelII,HO YlIJ'1llIIIllat1, MeTOl];II~a 0K~rrepuMeH-
:: . ~ TOB no n:ny'1eHIIIO rrry6oKOHeynpyroro ep .:::. paccemII.lI. HaMHOI'O nonpocmI 

• i 3HeprH'II B CIICTeMe lieHTpa Mace. ff 0KcnepuMeHTaJC Ha -q>II:1(CIIpOBaHHOH 
I - . MIIIIIeHII 61,rn norry'IeH KBaµ;paT "nepeµ;auuoro IIMIIylibca Q2 ,.,:; 100 Ge V2 B 

-,, CERN ri'Q2.,,;,500 GeV2BFermilab. - " · -·: < ~,- - : · 

}~ 

B;Mae 1992 roµ;a Ha-µ;eTeK-TOpax Hl. II ZEUS H~'IalIIICI, 0KCnepIIMeHThl ·
.·_Ha ycKopuTerre rE~A c 0Hepru.lIMII.Ee ~ 26.7Gef2, Ep ·~ 82QGeV2 ii ciie:: 

.. . TIIMOCTbIO [, = 1.6 . lO~~cm-2s:-1 .• ',STU HKCIIepIIMeH'._l'bI Il03BOJIJIT II3J'IIITI, -
. -. 0 ·rrry6oKOHeynpy'fue peain;uii n paiee Heioc.irraeMOH idmeMaTriecKOll o6rra- .

CTII KBap;paTon nepeµ;aHHbIX: 4 ::_ _IIMITJllbCOB Q2 > M}>-B 0TOH o6rracTII · 
ce~eHII.lI 'peaKD;IIII C O 6MeHOM <pOTOHOM MO:l'YT cpaBIDITI,C.lI C ·ce'1eHIIeM pe- -

.aKIJ;IIII C 06MeH01IZ.::..60::i·ouo11:;- . . . . ' ·- ' 
.TJ:ll.lI TeopeTn'1ecKoii noµ;~ep21(KII :lKcnepIIMeH;onuo ;rry6oKoHeynpyroMy 

ep - pacce.irHIIIO Ha ycK~pri:TerreTEPAnonHIIKlla 11eo6xo~HMOCTb: 

·.-·•j); nponeiTu ~{;Bbiii.auarrun~e~TJH~bIX ~·aµ;ua~II~HHhlX IlOIIpaBOK ( npoc:" 
· ·. n;eccon (0.2) u (0.l}c o6MeHOM (pOTOHo,M.), ~aiow;mc OCHOBHOII BKrraµ; -

.•:::::..~ B IIIIIp OKOM p;uana30He Q2, IlpII aueprrunc, TlIIlII'IIIfilX p;ll.lI )'cKOpIITell.lI 
•' rEP A II B TepMIIHax HOBhlX 0KcrrepnMeHTallbHO ua6i.aoµ;aeMbIX nepe- -. 

' . , ' . ' .· . ,• - ·- . 



,-

\ 

- -- - - - - - - - - - _,,,- - / - -

----jj) ·y"!eCTh l'IfIITOHHbie_rrqrrpaBKU, II)];YIMHe 0'!: ;a;uarpaMM _c o6MeHOM Z-:-
6o3oHoM. • : -· · ' / 

f 8ni mi;a;a-qa -~H))KeT 6bITh perne~a B .paMKax' l\IO)];e~bHO - He3aBIICIIl\IOro 
rro;a;xo;a;a. ' . - - - _- -

"": 

IlpOB~p;eHHOe HCCJie;a;oaa1me npecJiep;OBaJIO CJie;a;y10~He u;emi: 
. ,, , .. ,, -_,.:. l_ ,. , , 

~ Bhl"IIICl'IlITh ;a;nqiqiepeHu;imrrhHhie yrirOBhle H 3:ii:epreT;I"!eCKHe pa~rrpe
- ;a;erre'mr.H qio~oHoB B rrpou;ecce ~P ~ e.'.Yp(X) mt ycKopnTerre rEPA. 

,- ,, -- ,. ' ~" 

• Ilorry"IIITI, o6o6rn:eHHhle,qiop~yrrhl ;a;mr y-qeTa BKrr~;a;a pa;a;nau;rroHHOro 
XBOCTa· 0'.1' yrrpyroro 1:Hfa, C Y"Ie'I'OM ofo.1eH'r1; KaK-~ ~KBaHTOM _TaK_U-, 
Z :::- 6o30HOM B- H3MepJ_IeMoe_ ce-qem1e-rrry60K0Heyrrpyroro ep - ~X, _ 

• , pacce.HHII.l'I rrpn -3HeprlI.HX _YCI\O,PHTe/I.l'I · rEP A. 

• IlpoBe~TI-I ~al'I~TH"!ec~oe (He OCHO_~a~Hoe Ha MeTo;a;e MoHTe --:-~Kaprro -~ -
II c Marr1,1M-"II!crroM o'cTaTo'iHhIX -qrrcrreHHhIX HHTerpirponaHIIII), rrorr
Hoe -_ (He_ IICII0l1h3)'IOIIJ;ee rrpn6irnirrn,HHe C -iiri;a;upyiorn::rix rrorapilq>MOB) ,-_ 
MOp;elTuHO - He3aBIICIIM,Oe (He' OCHOBairnoe Ha KBapK - rrapTOHHOII 
~o;a;errH) BhI'IlIC/IeHHe rreIITOHHhIX pa;a;miu;IIOHH:bIX,_I_!OIIpaDOK K' HeII~ ,,, 
Tpal'IhHOMJ TOKJ'B rrry6oKOHeyripyroM ep :.__ pacce.Hii:'IJ:II D ;<IeTbipex 
KI-rneM§,TII"Iecurx ~epeMeHHhlx: · rrerrToHHhlx, _ cMell!aHHhIX, aApciHH~rx, , 
w)IG.tK3 .::.!BrrOH~err.H:· _, - · _ -_ _ ·_ · _ _ -_-.• : \ · . -

• Coi;a;aTh ~a~eT nporpa~: Ha FORTRAN )];~.l'I p_~C"!eTa:;a;11qiqi-epeH> 
IJ;Hal'IhHhIX-Ce~eHIIII rrp~u;ec'coB my6oKOHeynpyroro.pacce.HHIIi B Hefr'.:. -
Tpal'IbHOM-TOKe C y-qeTOMpa;a;~a:o;HOHHh!X 3q>q>eKTOB npu II3l1Y"!eHIIii' 

'. q>OTOHa II3 rierrTOH:~rnro TOKa rrpn 3HeprlI.l'IX rEP_,A. _ , ' -, 

Hay-quaa H0BH::3Ha' pa6oT~I. 
< , / . ' ~ .. ,- ', . ~- • , -, -- '. •' , . ·. . , . - . ·, . I ' / - • - ' ,- -: -

•, 06Hapy)KeHa 60/Ihilla.H "I)'.BCTDHTel'IhHOCTh 3HepreTII"!eCKIIX·II yrrro~· 
- DhIX CIIeKTP,OB' q>OTOHO~ B Heyrrpyro:n peaKIJ;IIII K '1m6opy- CTpJKTJp

HhIX qiy_HKD;IIH-B ;a;uarra3oHe Ma/IbIX yrrrqB II 60l!hll1II~ 3Heprnrr 113/IJ;-
-~eHHbIX <I>oToI:ioB.-. - • / · - --

- I • . 

• Jicmy-qe~hl-;0606IIJ;eHii1>1e (pOpMJllhl)];l'I.l'I Dl(/Iaia- pap;IiaIJ;;IOH~OrO XBO
CTa oT·yrrpyroro- IIIIKa B H;Mep.HeMoe'. ce-cieHIIe_ rrry6oKOHeyrrpyroro : 
ep ,--> eX pacce.HHII.l'I rrpII 3HeprII.l'IX ycKOpIIT_err.H rEB A. , .-
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• IIpe;a;rrmrrnHa ripocTa.H rrpou;e;a;ypa ~rn:a2K1rnamrn nop;IIHTerparri.HoII 
<f>YHKIJ;IIII, KoTopaJI -qpe3BhI"!aIIHO 3q>q>eKTIIBHa rrpii 6orri,rnoii: -3Hepl_'IIII :_ 
II Marroii:.Macce lI3l1J"!eHHbIX -qacT_~u;_(mUS ~ 10-12). 

; ,B,rrepDbie -BhIIIO/IHeHO -qa~TH-iiHoe lIHTerpIIp()BaHHe -IlHKOB ce-q~~H.l'I B 
, I, . , ~. "' , , . :. . . .,. 

Yl1bTpapel1.HTIIBIICTCKOM rrpu6rrmrrnHHII. - - ' -
' ·... ,. ' . ~ . . ~·· / ' - . __ · -~ .. :---· ' 

• YcTaHonrre~o, "ITO nxrra;a; yrrpyroro paµ;nau;IIOHHoro XBOCTa npII.Ma-, 
· n:1,rx x cyrn:ecTBeHeH. - ~ · · 

-• IIpone;a;eHo rrorrY- airnrrIITII"!ecxoe; rrorrHoe, Mo;a;errhH~;~ He3~BIICIIMoe 
;nJ,I"IIICl'IeHIIe; rreIITOHHhIX pa;a;naD;IIOI:HhIX rrorrpaBOK K Heii:TparrhHOMY, 
TOKYB rrry6qxoHeyrrpyroM ep. - pacce.HHIIII )];l'IJI "leThipex :ira6opoB 
'IIHBapnaHTHI,IX. rrepeMeHHhlX: irerrTOHHbIX, CMernaHHhIX, a;a;"poHHhIX, 
)I~aK3 - BrroH;a;eir.H. · · · , :- - ' _- \ , 

,,· 

e IlpOBe~eHo BhI"IIICrremie •-- ce-qemril: · rrry6oxomiynpyroro -pacce.HHH.l'I c 
, 3KCIIOHeHu;IIpoBaHIIeM~IJJ:rKoro -lpOTOHHOro II3l1Y"!eHH.l'I: -,' 

. • · IIorrHhrii: pac-.ieT B · cMernaHH°i.rx, · a;a;poHHhIX II. rrepeMe:HHh!X, )Ka:irn :-
BrroH;a;err.H-imrrorrHe~ BrrepBhre. '•---, , ,t. · ' · · · 

,, ' . -· - - . 
• - Co;;a;aH _ II~KeT rrporpaMM ~a: TERAD9i -1@.l'I· pac"!eTa ;a;uqiqiepe~r:i;n~ 

arrhHhIX_ ce":IeHIIii:_ rrpou;eccoB rrry6o:iwHeyrrpyroro pacce.HIDI.H B,'Heii:
Tpai!hHOM TOKe C y-qeTOM pa;a;uau;IIOHHhIX 3q>q>eKTOB npII II3iry-qemm 

_ - '. q>OTOHa II3 rreIITOHIIOI'O TOK a IIpH' 3HeprIDIX TEPA:. - ': ' .. , - ' '. -- <', . ---_ -_, -_ \ _··.' -- ~< ,· ' --
_ ·IIpaKTH'<fecKas: u;euuocTb pa60TbI. _. · / ._- __ _ _ _ _-
- -· ·- Co3p;aHHa.H rrporpaMi-m TERAD91 p;l'I.l'I pac"!eTapa;a;uau;noHHhIX,3q>q>eK-
T:~B B rrry6oKOHeyripyroM: ep ...: pacce.HHIIII IICIIOl1h3QBal1aCb B -3KCIIeplil\ieHTe , 
Hl frpri: ami.rr:ane ;a;aHHhIX !IO IIGMepeHIIIO rrpoTOH~OH tTpJKTJPHOH qiyH
KIJ;II,II, F2(x,Q2) B ,o6micTII x = w-2 _-,-,-10-4'u Q2 > ?GeV2 II IIOl'IHOl'O 
<:e"!eHH.l'I q>OTopo2Kp;eHH.l'I 'YP --> X Ha ycxopnTerre rEPA. 

' . . . - . . . - . . ' > ~ ~ . ~ 
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I. 

Cneµ;yiom;~epe::1yn1,faTbi llbl)l;BUra107c.11 )];JI.II ::1am;HTbI: 

1. B1,rno;a; rropem1; -uHB~pIIaHTI_mx qJOJ>MYlI ;a;m1 :llieKTpoMarHIITHI,IX no~ 
rrpanoK HH:Jrnero nopJI;a;Ka B rrry~oKoHeynpyroM €:P - eX pacce.lIHHri 
np11 aHepr:aiix ycKopnTerrJI rEPA.n pa:JrrH'IHhlX KIIHeMaTiI'IecKIIX ne-

. . 'peMeHHI,IX. : . . '. . ' . . ' . . . 

2. Pe:Jyrr1,TaTI,I __ 'IHClieHHhl:X pac'IeTOB ;ri;n:qiqiepeHIJ;IIa!II,HI,IX . ce'IeHIIll c 
y'IeTOM ;a;11arpaMM o6MeHa.-y - KBaHTOM II_Z . .:.. 60:JOHOM npu s = 
105GeV2 ;a;rrir x E [10:-4 ,0.5] II y E (0:,1): · · ·.· , · · · _. · . 

a)cneKTpOB 4>0Torion B yrrpyro~-11 Hey~pyroM ep - pacce.lIHIIII; · 

.· 6) :pa;a;IIap;IIOHHOro XBOCT~ OT ynpyroro mri<~; ·. .· . 

. B) rrerrTOHHOll paµ;Ha~IIOHHOU rr~npaBKlI K HeUTpalII,HOMY ;OKY B rrry-
6oKOHeyrrpyroM ep -: pacce.lIHIIII B 'IeTI,Ipex KHHeMaTII'IeCKIIX rrepe
~eHHLIX: rrenTOHHI,IX,.CMeIIIaHHbIX, a;a;poHHI,IX, )KaK:3 ...'. BrroHµ;err.lI. 

. • . . • . ~- - t • , . , .. '"· 
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"J; ,.· . 
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) 

3. IIccrreµ;oncL:irne ·norrpoca 'IYBCTBIITerr1,HocTII arreKTpoMarHIITfilIX no:... 
npanoK K n1,16opy cTpyKTYPHhlX qiyHKII:irn n_;a;IIana:JoHe Marr1,1x yrrron~---·· :. ~ ~ 

' . II 60ITI,IIIIIX 0Heprnu II3liy<IeHfilIX qJOTOHOB. . . . . ' 

·. Anp_ 0 6au;u:i£ · pa6 O,':rhl. ~ . 
..• O~HOBHhle. pe;yrr1,TaThl µ;11ccepTaI1IIII µ;o;rma;a;1,rnarrIICI, II o 6cy.2Kp;alIMCI, 

Ha ceMIIHapax Jla6opa/ropIIII TeopeTII'Ieciwu <PII31IKII IIM. H.H.Boromo6ona 
· OIIJIII, ·Ha· ceMIIHapax n lIHcT11TyTe <PII:JHKII BhlcOKIIX · 8HeprIIn n ·l'J;oi-
. . TeHe (repMaHII.lI), ~ IJ;EPHR(IIInei'niapll.lI); n ,IJ;83II (faM'6ypr, repMaHII.lI ), . 
· Ha ·Pa6o'IeM ·ConeIII;aHIIII "<PII3IIKa-Ha rEPE" (29 ,.-· 30 0K'I'.lI6p.i 199lr.~ 
fa11:6ypr;TepMaHII.lI), H~ Pa6o'!eM ConeIII;aHIIII "Thy601<0Heynpyroe pacce:: 

. .lIHIIe" 6 :- 10 ArrpelI.lI 1992r\ TonriIITII, repMaHII.lI). .··. .. . . , · 
• , •• • a ' • • .,_ ·- -• 

Ily6nHKau;:~rn. Ilo pe~yrr~;aTa~ p;IIccepTaIIII~ ony6ir11KoBaHo · IIIe~TI, 
CTaTen:; . , . . . · > . , >_, .. 

. 0.6'beM: pa60TbI: ,Il;li~ccepTaIIII.lI CO-CTOIIT 113 BBeAeHII.lI,. 'IeTbipex rrraB 
11 ·oaKmo-ci:eHII.H .. Pa6oTa co;a;ep)KliIT 92 cTpaHHIIhI, B_KlIIO"Ia.lI 33 pIICJHKa', 4 
Ta6rrIIn1,1 II 6116rrIIorpaqiIITJ:ecKIIH cn11coK rr11TepaTyphl 1m 69 ,Ha:JBaH11n. 
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Coµ;ep)KaHne pa60TbI 

, Bo BBeµ;eii1rn · O'IeP'IeH Kpy~ nccrre;a;yeM1,1x rrpo6rreM, KpaTKo cqiopMy
.rrnponaH1,i_.IIcrrorr1,3yeMhln· MeTo;a; II pe3yrr1,TaT1,r, _riorry'IeHHhle ri ;a;IIccepTa-
i\'11II. Hpnne;a;eHo co;a;ep.1irnm1~ no rrranaM. · · . · · / · ·. 

. B riepaoii Thaae ;a;nccepTaIIIIII BI,I'IIIcrrett1,1 3HepreTII'IecKire II yrrron1,ie · 
pacrrpe;a;err~mrn qioTOHOB B. rrpoIIeccax · · •· ' --:-· · · / · · 

/ ' ·. ..,_,, 

-;._ 

\ 
e+p-e+,·+p, 

e_+ 1; ~- e + ,;:+;x. 
,,_; 

(0:3)· 

: (0.4) 

' IIpnneµ;eHI,I "rnci:ienm1e pe:JylII,TaThl npn E-y = 30GeV II Ep. = 820GeV. 
; '9:ync:TBHTerr1,HocT1, crreKTpon ;a;rr.lI Heyrrpyrorr peaK~nn ( 0.4 )_ K n1,16opy · 

c'Tp'yKTYPIIhIX qJYHKIIIIII riporirrrrrocTpnponamt1Ha Pnc.( rµ;e MI:>! BI,l'IUClIIIJIII 
cp·oToHime pacrrpe;a;erreiurn: c . ;a;nyM.lI napn_a1rra1m "cKoppeKTnponaHHhrx" 
CTPYKTYPHI,IX cpy1m:imr. , · <; ' . . . · · ' . . ' 

, \ . ,,.,.,.. 

'.' 

l ' ·,~A;(Ml, Qr.}➔ A;(]vif:Q~·)(l~Wl(Qr.), · 
', < ~. ,.,. 

(0.5) ' 

IllIH ·>-

rµ;e 

' -,- . . ~ -· . -.. \ . '.· ·, . . ,.- . ', j .. :, . :_ 

.. A/Ml,Qr.)-+ Al(M};Qr.)(1-exp(f-.a2Qr.)), · . ' ( ~-' i ~: , . ' ' ~\ 
."',, 

. · . (0.6) 

H;:el(Q2) · G~ + TGZ · Q,2 
, 2 h = m i- h , - 1 -f: T · '. '\ - _4l.f2 i .. 

- . - i .. ,;'· 

(0.7) 

a a2 = '3, 37Ge V>-:2. . 
, KaK Bllp;Ho ll3 Pirc.l,";ncnorrMiOB_amre q>opMyrr CTaH;a;apTHOII rrapTOH

:HOfr Moµ;erin c qJIITOMAIT.lI_ fq(x,Q 2)n fq(x,Q 2 ) rrpnnoµ;nT/K rrepeoIICHKe 
pe3JlibTaTa B-µ;narra:ioHe MalII,IX yrrron 0-y II 6oliblliIIX E'): Pe3JlII,_Tc1,TI,l 
OTlIH'-13.IOTC.1IIIplIMefiHO Ha 6 'C", 7 IIOJ).lIAIWB TIO cpaBHCHIIIO c:pe3ylII,TaTUMII, 
IIOlIY'IC,HHI,IMII C pearrircTII'-ICCKIIMII CTPYKTYllHUKm 4JYHKIIU.lI1III. . . . . 

Ilocrre;a;Hee Ha6rrroµ;em1e IIMCCT O"ICHI,,Bc.t)lrnOe crreµ;CTBIIe: nnarra:JOH 11:a
lII,J)C yrrron 0-y lil 60lII,IIIIIX E-y COOTB.CTCTBJCT gnan~nOH)i ~IalihlX ;z; II 6orr1,-·c 

· IIIIIX y, r;a;e pap;:naIJ;IIOHHI,Ie norrpari~n·o•IeHI, BCJIIIKII' ( ~ 100% ). . . ··-
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PHC~ 1.a:.1.c: <l>oTOHHbie pacnpeieJieHIDCB _npo~ecce ep -.:...::...+ 'e,X x'ipH Be ·= 
'30GeV, Ep = 820G~V: a- ii b- p;Ba,Kp;~i p;~cpcpepeHQ~aJibHbie:ce'leHHH no 0-y H_ .E-y; 
c~.pacripep;eJieiIIDI II<? 0-y IIP,OHHTerpiipoBaHHOe no .E-y B'npe~emi.x 1 ~ E-y ~ 30GeV. 
.1IHcJia pHp;oM c KpHBhlMH JKa:JbIBaIOT Ha pa:JJIH'lHhie. q>HThI cTpyiTypHbIX cpym:~irii -
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Bo BTOpOH ThaBe µ;11ccepTan;u11 BbI'IIICITeHO ;IJ;BWK}l;bl p;11~cpep'eHn;11a~1,:... • 
HOe ce'!eHIIe yrrpyroro· pacce.lIHIDI: B peaK:riIIII ep '~ e-yp . rrjrn' :meprlill~ 
ycKop11TeJIJI TEP A.. · · · · , · · · · · · · · •-· ~ 

... . BrrepBhle BhlIIOrrHeHO '!aCTlI'TIIOe IlHTerpirpoBaHlle IlIIKOB ce-•iemur B )'ITb-
TpapeJIJITlIBlICTCKOM rrp116rrII)Kemni. . . . , . . 
. PenyrrbTaTbI Bhl'IIICJ:IeHIIH ce'!eHRlI IIHKITIO::lIIBHOH yea.Kn;n:11 ep :.._,, e1p 

rrpII S = 105GeV2 npeµ;cTaBJl:eHI,I Ha PIIc. 2.a. . ·_ · , ·- . ·. - · .· 
,Il;oMIIHlIPYJ?Ill,lIH BKITa~. B. ce'!eHIDI. 11p;eT -OT . p;11arpaMM .· C. O 6MeHOM 'Y 

KBaHTOM. Bimap;:oT p;11arpaMM C o6MeHOM z -. 6onoHOM COCTaBJIJieT. 
- " . ..-- ' .... ' . ' 

MeHbIIIe op;Horo npon;eHTa OT BerrII'IlIHbI nommro ce'!eHRlI. 
· Ha P11c.2.b. rrpep;cTaBrreHo rro:ilep;eH11e~oTHOIIIeHRlI · ·• 

• • - - I . 

... ·, _ d2{jERT ·· d2;0 
• aERT(x y) .= . !--·. 
· ... . ' . - · dxdy dxdy ; 
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. · -·(0.8) .. 
rµ;e d2a0/d~dy _. BopHOBCKoe, ce'IeHIIe OCHOBHOH peaK~IIlI (0.2), Bbl'IlICrreiI:-
HOe B paMKax KBapK· -::· napTOHHOH MOp;errII.. . ' .· •· . :.. . -

. - . . .. / 

8 ~ lg(d2 aEJ<T /dxdy 1033cm-~) 
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PHc, 2.~. Ce'leHHe peaK~HH ep ~•e,P,. P~c.· 2~b. ERT ironpaB~~ K:ep ·.:....... eX, 
npH$=105GeV2• · · · •. np:11S=105GeV2•· · ' 
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B TJ)eTbeH Dia.Be p;II~CepT;D;IIII BhI'IIICITeHhI p;;a;~{p;hI ;a;ncpqiepeHn;IIam,~ 
Hhle Ce'IeHIUI rreIITOHHhIX pa;a;naD;IIOHHhIX rrpon;eCCOB B. Her':iTparrhHOM' TOKe · 
B r~y6oKoueyrrpyroM pacce.Hmrn c y'IeToM ;a;rrarpaMM c 'Y II Z - 06Meuo11 

' f , .- : ' ... , .' .· ', ., \ ',::,_ . -:,- - . .._. -: .' • '<: t 

d2a · .2a3 1· · . . . · 

d"·d" ~ -. dI1dI2•:·, c-1 _c-2 : .. 7r · ,, 

rp;e -£ = { £:\..? £2} Ha6op ;a;:ayx rrepeMeHihIX, n: KOT~p~_X orrpe;a;eirne;C.ll :ilerrir- _ 
'IIIHa d2a . .tl crry'Iae rreIITOHHhIX, CMernaHHhIX rca;a;poHHhl:X: rrepeMeHHhIX ·. · 

-. - ,·, -- -· , 

/ .~ ' 

•· '£~{(Q,r,_S1);(Qr,Sh),(QtSh)}. . ·. :(O.9). 

> . - ' j . u . - . . . • ' -> . -✓- ••• 

I_= {I1,·I2} ,..:. cooTBeTCTBJ_IOrn;rrn ua6op _rrepeMeHI~hIX, no KOTopoMy rrpo-
Iio;a;nTc.lI IIHTerpIIpOBaHIIe I .. ' - ' 

-✓ j- = { (s,., Ql), (s;:, QD, (S1, Qr)}. 
' - ~ '~.,_;,., . ,·· 
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IlpoBep;eHhI BhI"IIICJieHII.lI 3TMX ce'IeHIIll C 3KCIIOHe:iru;il:poBaHrreMM.llrKoro _ 
A>oTOHHoro rrnrry'IeHrr.lI. IlorrHhIH p·ac'!eT B cMernaHHhIX rr a;a;poHHhIX rrepe~ 

•"" ·.,--- . . - - ' ' -· , \ 

MeHHhIX BhIIIOITHeH BIIepBhie. . . . . . . - . " . 
Ha PIIc. 3.a; 3:b, 3;c rroia:iauo ironeieuue,pa~rrar(rroHHOro'cpaKTOpa 8 

KaK cpyuKn;rrrr · y c rrapaMeTJ)OM x rrpII :meprrrnx rEP A S = 984OOGe V2 .ii 
crry'Iae rreriTOHHhIX, a;a;poHuirx iFCMernaHHbIX rrepeMeHHhIX. • ._:_ _· .. 
. . Ifa pIICYHKOB BII;a;Iio; 'ITO. HaII60JII,IllaJ{ rrorrpaBKa COOTBeTCTByeT rrerr~ 

. . • . . < . . • . ' . . . I . • . ., . 
TOHHhIM rrepeMeHHhlM, IIJTO rrorrpamrn O'IeHh CIIIThHO [3aBIIC.lIT OT _BhI6opa 

· rrepeMeHHhrx:Hx rroBe;a;euIIe II a6corrIOTHaJI BerrII--i1iua cHrr1,uo pamIH'Ia:EOTC.lI 
n pa3HhlX rrepeMeuuirx. · · · · · · . · ··. · "' ' , ·· · · . · · / · · : 

_,. . ' ' \' ,·_. ·, ~ 

Pa;a;nan;ncnIHhie rrorrpaBKH c 8Kf:IIOHeHn;nponauneM _M.llrKIIX (pOTOHOB .· . 
TaK1Ke npep;cTaBrreu1,1 Ha nrrx pircyHKax (rnTprrxonaJI-mrmrn):Bup;uo; ..;To B 
6oJihlllell 'IaCTII inrneMaTII'-IeCKoro ;a;uarranoua, 3KCIIOHeHn;uponamre M.llrKIIX 
qJOTOHOB IIJ)~K'.l'II'IeCKII He MeH.lleT BeJIII'IlIH)' IIOIIpaBKII:. . 
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_Puc. 3.a K8,U nenTOH_Hbie nonpaBim K · 

· d2a/dxidy1 B npo~~~TaX. Cnnonrn~ m;c 
min: . 6ea ::JKCIIOH~HUI!pOBctHIIJ!j WTpnxo0 

· Puc. _3;b K8,U m':_IITOHHble rrorrpaBKll 

K a!afd,i:,,.dym,B rrpoueHTax. CrrnoWHall 

: BM: C ::iKCIIOH~HiiupoBaHIIeM M~r1mx q>o~ 
,, ,'' -. . . . 

: '_mrni_fo: . 6e3 ::JKCIIOHeHunpomlHIIJ!j WTpI_I

XO_BruI: C ::lKCII~HeHUI!pOB<l;HlleM· MJII'KIIX -

qJOTOHOB. TOHOB. 
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Puc. 3.c KpIIBb!e (cmmy BB~px) imn neIITOH~Ie 

nonpaBim K d2a/d~1i;lyh ~ nponeH-i:ax·;inn paa~bIX' 

3Ha'l~HIIII-X: ,x = 0.5,0.1, 10-2,'10-3
, 16-4. Crr'uoa · 

WHaJI /IIIHilJI: 6e3 ::JKCIIOHeHUI!i)oBUHI!Jlj WTpuxoBrui: 

C ~KCIIOHeHUI!pCJBaHIIC~I MJII'KIIX ipoT~HcJB: 
, .' ' J -· • 

9 ·s._; ~ \• 

.-

I. 



" 

.0 

0(%) 

·' -10 

' .. -20. 

-~ :O(Cl) 

O(Cl)+exp ., ___ : 

~ 

'~, 
-~-' ~ 

\, \ 

. -3() ~-~~~~~~~~~---'---''-'--'--'-' 

.. 0.00 0'.25·. . _ . .. ... ·o.so. : o.75. Y 1.00 . 

: . ·· .... ' . .·_ \;- ,, . " :· ~. . ·. ... : ;;, ' . ' . . -- ' 
Puc. 4.a JienTOHHbie·pap;U~IIOHHbie nonpaBKlI 6 of O(a) 6en (cmIOIIJHble Kpl!Bble),n. : 

:: C ( lllTpIIXOBble.~pIIBble) 0KCIIOHeH1(l~poBaHIIe~ M.llrI~IiX q>~TOHOB B TieRiMeHHbIX }KaKe -'- / 

· BnoHp;eirn; napaMeTp: x ;== x;B ~ 0.:0001, 0:001, 0.01,:0.1, 0.5. ·' 
, ' '• ~- , • : .'• • • • , , ·- :--,-. ' , : .__ ' • - • - ••• , , •• C > ., , - -- ----

• '.. B "!eraepTOH ThaB~ miepntie BWUI~lleHJ,I IIOlIHhie rreITTOHHI,Ie o( (l') 
· . K8.I( ITOITpanirn K rrry60KoHeyITpyroMy ep -:- :pacce.li:HIIIO n ITepeirnHmrx 

I )KaK3.-:. Brrcrnp;emr MO)];~lILHO.:_. HetJaBHCIIMhIM. CITOC060M; .I(na· IIHTeI'pIIp·o~ .. 
BaHII.ll ITO <pa30BOMY 061,eMy BhIIIOlIHeHO aHalIIITII'IeCKII. IIocrre.ITpon;ep;yp1,r . \ • 

. aKCITOHeHTI;IIpoBaHII.H M.lll'KHX. <poToiion mrrn:p;aeMMiTO'IHOCT:6. pac'IeTOB '-: . 
ITopa:p;Ka op;Horo ITpon;e:~ITa. 1:Jm:rreHHb,Ie, p~nyrii,TaThI ITorry'IaroTc11 ITJ)H ITO::-

• Mor.till pacurnpeHHon: nepcrin ITporpaMMhr TERAD91:" . ·• _· · · · · · _ . 
II pII BhI'IHClleHIIH )];BruK)];bI p;IIcpq>epeHn;IIallhHOI' 0 ce'IeHIIJI d2 a/ dQJ B dy J B 

p;rr.H cTpJKTYPHhI:X qiyHKn;IIn: II riapaMeTpon. cTaH)J;'}PTHon:_11:op;errII' ~hlrrII _:rrc-
. ITOllh30BaHhl Te ·)Ke Bhipa2KeHH.ll .II 3Ha'IeHH.ll, 'ITO II.B Thane 3. . ' \ 

· Ha Pn:cA.a ITpep;cTanrreHhI rreITTOHHhie pap;Han;II0H~1!1e ITOITpani1;1, · 

8 =[ (d2CT/dQhdYJB)' -1] :,100% . 
· ·. (d2CTB/~QhdYJB) . . • ,. , 

.• B ITep~Me~HhIX .)J(aKe ~ B
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lIOH)];elI.ll B rrpon;eHTax. Ilo BelIII'I~H~ rreirTOHHhie;' 
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WIIMII rreIITO.HHhIMII noupanKa!\m B rreIITOHHhIX. ITep'e11eHHhIX II COOTBeT,-· 
CTBYIOr.tiUMII 111alII,Il\1II B ap;poHHI,I~ nepeMeHHhIX: .. 

- ! . - • ' 

. B 3aKrr10~1~min ITpnnep;eHo 06cy)Kp;eHi1e ITorrrreHHhIX penyrrhTaTon. · 
. . -- . - •, . . 

. -• .. OcHOBHbie pe6yirbTaTbI, II0Jiy"IeHHbie a ;r:t;Hccep-rau;nH 
. - . ' -- , . -. , . 

' AHalIIITU"IeCKIIe 'BhPUIClleHirn gIIq>q>BpeHn;IIallhHbIX Ce'IeHIIII 'npOBO)];II
lIUCI, MO)J;CJII,HO -:_.HebanIICIIl'>IhDI crrocopo!\I,. C :rreT01I: )];IIaipaM;I ofo1eirn,. 
/.-:: rrnaHTOM,H z'-_ 6030H011°r. . ~· ,, . . . 

Ilprr norry-.:remui q>opuyrr 
0

IICIIO:Ih30Bairoc1, )'llhTpaperr.HTiiBIICTCKOe irpri~ , 
-6rrmrrnmre m < < E1 - ( m~11rncca n E1. aHeprmr Ha"IaIThHoro rreITTotta). '; 

. LincrreHHhIC·pac"IeThI IIJJOBC)];CHhI p;ifa :JHCpI'HII yc:iwjmTerr.HTEP A: s = 
~05GeY2~p;rr.H :c E [10-:-4,0.5] II YE (0,1). -

·:.....-

'l. Btr"rncrreHi,r p;uq><f>epeHn;narr1,H1,i~'yrrron1,re ir aHep;eTu~ecKii:e pa~rrpe
. p;erreHrrn· q>OTOHOB n ITpon;ecce ep ~ e1p(X) Ha ycrwprrrerre r-:EP A: 
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Heyup:fron peaKn;mr. K' Bh!Goj)y ·cTpyKTyp- . 
_HhIX <l>YHKTI;IIII B µ;nariayOHe 11~arr~1x'yrrroB II 60llhlliIIX 0!f.('prnn_un~y..:· 
"IeHHhrx q>oTo:iion. · ·~ · ·" 

' ' 

•• .....__-::, ·• -~-- ' • •. .,_ ·. s.... • 

3, IIorry'IeHhI. o 6o6in;eHHLie q>opM}'llhI ;a;a.H m:n:ap;a pap;IIan;noHHOI'O XBO~ 
CTa OT yITpyro;o mum B II0111el)~e~IOe cc;l~HUe'rrr;y'6c:n~o·Heynpyr'oro ep. 
.,.:· pacceJIHH.ll rrp:H aHepm.li:x ycrwpnTeiuiTEP A.. ·· · · ~-- ·,· _'. _· ~ . ,·"· - . .,.-- ·: . -· .. -. _,_ 

•. ': • • " ,, •. • , ' • • ·• ,, ' • C \ ' ' •' U• • • • 

4: IIpep;rrmrrnHa _npocTM ITpoQcAypa crrrmrmnamrn IIO)];IIH'l'erparri,Hou q>yH-. 
KTI;IUI, KOTOPM "Ipe3Bhl"I-,drno 3cpq>eI,TJJBHa n:pu 6on:1won 8Heprrm II 
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MalIOII Macce II3lIJ"IeHIIhIX ·"I~CTIIn;(~iU S.~' 10.:...12). . 
A ~ r ' ' - .. j 

BITepn1,1J BhrrrorrHeHo ~racTII"~Hoe IIHTerpriponaH~Ie ·'mrKon n c·c"remm 
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T0KY n rrry6oK<;meynpyrciM ep - •pacceJIHIIII ;a;rrJI :'IeTLip·ex Ha6opon 
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IIHBapnaHTHLIX nepeMeHHLIX: rrenT0HHLIX;. CMeUJaHHLIX, a;a;poHHLIX, 
.,. )Ka.Ka,::_ Brr.o'ii;a;efrir. · · · · · · · · · 

8: Ilpone;a;eHo. Bhl~lICJiemi.e Ce'IeHUII rrry6oKoHeynpyroro ep - pac:cellmI.lI 
B Hen:TpaJILHOM .T0Ke C 3KCilOHeHI:J;IIpi:maHIIeM M1IrK.Oro <pOTOHHOro II3- . 
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, 10. Co3~a~ na~e~ nporp~1-IM TERAD9L ';a;rrJI pac'IeTa ;a;ucp~epem:i;HaJI~~ 
H:bIX Ce'IeHI~Il np~rn;eccon' i;-rry6oKoiJeynpyroro ep pacceJIHII.lI C J'IeTOM 
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