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<l>eiiHMaHOBCKaH aHanorHH Me)K,ny BTOPH'-IHhlMH '-laCTHn:a

MH, o6pa30BaHHhlMH B pe3yJihTaTe B3aHMO,neil:CTBHH a,npOHOB 

BblCOKOH 3HeprHH, H HeKOTOPhlM "raJOM" HJIH ")KH,IJ;KOCThlO", 

MO)KeT 6hITh ycneWHO HCilOJlh3OBaHa ,IJ;JIH TeopeTH'-leCKOrO 

aHaJIH3a TaK~X B3aHMO,neiicTBHH. CymHOCTh aHaJIOrHH JaKJIIO• 

qaeTCH B HCilOJlh3OBaHHH o6mHx MeTO,IJ;OB CTaTHCTH'-leCKOH 

qJH3HKH C TeM OTJIH'-IHeM, '-ITO HeJaBHCHMhlMH nepeMeHHblMH 

HBJIHIOTCH He 3HeprHH, a nopeHU·HHBapHaHTHhle CKOpOCTH • 

penH,nHTH /HJJH 6bICTPOThl/ BTOPH'-IHhlX '-laCTHU 

( r. = 
2
1 en E; + P t I IJ • 

I E 
I -pill 

B HaCTOHmee apeMH ,IJ;JIH a,npOHHhlX B3aHMO,neiiCTBHH 

B o6JiaCTH BhlCOKHX 3HeprHii MO)KHO C'-IHTaTh xopowo ycTa

HOBJieHHhlMH cne,ny10mHe qJaKTbl: 

a/ B3aHMO,D;eHCTBHH a.npoHOB BhlCOKOH 3HeprHH HBJIH• 

IOTCH a OCHOBHOM HeynpyrHMH H He CBO,IJ;HTCH. K 6HHapHblM 

npon:eccaM; 

6/ o6pa3oBaHHhle BTOPH'IHhle tfaCTHUhl B no.naanmomeM 

60JibWHHCTBe HBJIHIOTCH IlHOHaMH; 

a/ cpe,nHHH nonepe'-IHhlH HMilYJihC BTOPH'-IHhlX '-laCTHU 

npaKTH'leCKH He JaBHCHT OT 3HeprHH; 

r/ aMITJIHTY,D;hl HeynpyrHx npon:eccoa B aCHMilTOTHKe 

.nomKHhl HMeTh pe,n)KeBCKOe noae,neHHe. 

BoJMO)KHOCTh apHMeHeHHH CTaTHCTH'-leCKHX MeTO,IJ;OB,BCJie,n

CTBHe ,IJ;OCTaTO'-IHO 60JihWOro '-IHCJia O,D;HOTHilHhlX CTeneHeil: 

cao6o,nhl B ofrheMe B3aHMO,D;eHCTBHH, cne,nyeT HJ nepBhlX 

IlOJIO)KeHHH. TpeThe IlOJIO)KeHHe IlO3BOJIHeT paccMaTpHBaTh 

npon:ecc o6pa30BaHHH BTOpH'-IHhlX '-laCTHU B O,IJ;HOMepHOM 

npH6JIH)KeHHH. qeTBepToe - nplfBO,IJ;HT K Heo6xo,nHMOCTH 

HCilOJlb3OBaTh B Ka'-leCTBe He3aBHCHMhlX nepeMeHHhlX pe

IlH,IJ;HTH, IlOCKOJlhKY HMeHHO 3Ta BeJIH'-IHHa HBJIHeTCH a,n,nH· 

THBHOH ,IJ;JIH CHCTeM, C qJaKTOPHJan:Heii no 3HeprHH. 
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<l>eHHMaHOBCKaH aHanornH c ra3oM nccne.n:oBanacb pH

.n:oM aBTOPOB /ti, H B HacToHmee BpeM.H .n:ocTaTO'-lHO BbIHC

HeHa CBH3b Me)K.n:y xapaKTepHCTHKaMH a.n:poH-a,n:pOHHbIX 

B3aHMO,n:eHCTBHH ll COOTBeTCTBYIOlllHX HM Mo.n:eneii qieiiHMaH

ra3a. B '-lllCTHOCTH, 6hmo noKa3aHo, '-lTO MYllhTHnepHqie

PH'-leCKOMY MexaHH3MY o6pa30BaHHH BTOpH'-lHbIX '-laCTHIJ; 

cooTBeTCTByeT H.n:eanbHhiii qieiiHMaH- ra3, KnacTepH3an;nH -

OTKllOHeHHe ra3a OT H.n:eanbHOCTH, qiparMeHTaIJ;Hll - HeKo-

TOpaH ")KH~?CTb" H T..Il:, . 

PaHee 
2 

HaMH 6bmo npe.n:no)KeHO HCnOllb30BaTb .n:nH 

aHanH3a Mo.n:eneii qieiiHMaH-ra3a HeKOTOPYIO CHCTeMy ypa:e

HeHHH, HBllHIOlllllXCH aHanoroM KHHeTH'-leCKHX ypaBHeHHH 

B CTaTHCTH'-leCKOH qJH3HKe. TaK, ecnH npHHHTb B Ka'-leCTBe 

qiyHKIJ;llll pacnpe.n:eneHHH .n:nH qieiiHMaH-ra3a HOPMHpOBaHHOe 

pacnpe.n:eneHHe no MHO)KeCTBeHHOCTH, T.e. Pn = an /a 1n 
/r.n:e a n-ce'-leHHe o6pa30BaHHH n '-laCTHU, a In -Heynpyroe 

Ce'-leHHe/, TO CHCTeMa MO)KeT 6b1Tb npe,ncTaBneHa B BH,n:e: 

dPri 
-= 

dy 
f [ I ~ l , I g /l1, /1/ 

r.n:e B npaBOH qaCTH CTOHT HeKOTOpbIH llHHeH.HblH qiyHKIJ;HOHan 

OT Pf H g /-KOHCTaHT CBH3H COOTBetCTBYIOlllHX BepIIIHH. 

PeIIIeHHe 3TOH CHCTeMbl ypaBHeHHH npn COOTBeTCTByIO

mnx npe.n:nono)KeHHHX o xapaKTepe B3aHMo.n:eiicTBHH B qieiiH

MaH- ra3e /T.e. 0 MeXaHH3Me o6pa30BaHHH BTOPH'-lHbIX 

qacTHU/ no3BOnHeT . nony'-lHTb KaK y)Ke H3BeCTHbie MO,n:enH, 

TaK ll HeKOTOpbie HOBble. 

ACHMnTOTHKa HOPMHPOBaHHblX pacnpe.n:eneHHH .n:nH MHO -

)KeCTBeHHOCTH no '-lHCny BTOPH'-lHblX '-laCTHIJ; npe.n:cTaBnHeT 

oco6bIH HHTepec. B 3TOM cnyqae CTaHOBHTCH B03MO)KffblM 

HCnOllb30BaTb BMeCTO BellH'-lllHbl n, npHHHMaromeii .n:ncK

peTHbie 3Ha'-leHHH, COOTBeTCTBYIOlllYIO HenpepbIBHYIO nepe

MeHHyIO. TaKHM o6pa30M, Pn (y) ➔ f (n, y) ~ cncTeMa 

.n:nqiqiepeHn;HallbHO pa3HOCTHbIX ypaBHeHHH /1/ nepexo,n:HT 

B ypaBHeHHe 

af(n,y) 

ay 
= L f(n,y),. 

n /2/ 

r.n:e L n - llHHeH.HblH onepaTOP ,n:HqiqiepeHn;HpoBaHHH no n 

4 

\ .. 

11 

') 

B o6nacTH acnMnTOTH'-leCKH 6onbIIIHX n npe.n:nonO)KeHHe 

0 MaCIIITa6HOH HHBapnaHTHOCTH qJYHKIJ;HH pacnpe.n:eneHHH 

/nnaTO B pacnpe.n:eneHHH no penH.D.HTH/ .HBnHeTCH BeCbMa 

nepcneKTHBHblM. OHO n03B0llHeT qiaKTOPH30BaTb f (n,y) 
ay 

B npOH3Be.n:eHHe tf,(y)•'P(n), B KOTOPOM tf,(y)=_e , r.n:e 

a . MO)KeT 6hITb onpe.n:eneHa qepe3 COOTBeTCTBYIOlllYIO KOM-

6HHan;HIO KOHCTaHT CBH3H. 

PaCCMOTPHM 6onee no.n:po6HO HeKOTOpbie KOHKpeTHble 

THnbI MO,n:eneii. 

~nH MynhTHnepnqiepHqecKoro MexaHH3Ma o6pa3oBaHHH 

BTOpH'-lHbIX qacTHIJ; ypaBHeHHe /2/ MO)KeT 6bITb 3anHcaHo 

B BH)J.e 

dl(n,y) = _g2 df(n,y), 

dy M dn /3/ 
2 

r.n:e g M - KOHCTaHTa CBH3H BepIIIHHbl pe.n:)KeOH-pe.n:)KeOH-qac-

THIJ;a. PeIIIeHHeM 3Tor6 ypaBHeHHH B npe.n:nonO)KeHHH MacIII

Ta_6HOH HHBapnaHTHOCTH HBnHeTCH qJYHKIJ;HH 

f ( n, y ) = exp { g 2 
y - n }. 

M /4/ 

/EcTeCTBeHHO, '-lTO 3aBHCHMOCTb OT n npn qJHKCHpOBaHHblX 

3Ha'-leHHHX Y Y.D.OBneTBOpHeT rpaHHqHoMy ycnOBHIO 
f(n ➔ oo,y) ➔ 0/. 

Mo.n:enh C qiparMeHTaIJ;HOHHbIM MexaHH3MOM * 06pa30-

BaHHH BTOPH'-lHbIX '-laCTHIJ; no,n:qHH.HeTC.H. cne.n:yromeMy ypaB

HeHHIO 

a1 (n, y) 2 af(n,x) 
----=-g n -

ay P an 
/5/ 

* Mo.n:enb ~parMeHTan;Hn, paccMaTpHBaeMaH B HalJI? 
pa6oTe, nony'-leHa B npli6nn)Ke1)'Jj' cnyqaiiHhIX npou;eccoB/2 

/n He3aBHCHMbIM MeTO.D.OM B 3 /. 3,a Mo.n:enb OTnHqaeT,;. 
CH OT HOBa-Mo,n:enH XBa H ,n:pyrHX / 4 npe)K,n:e BCerO:TeM, 
'-lTO Bee MOMeHTbl pacnpe.n:eneHHH no MHO)KeCTBeHH0CTH 
HMeIOT O.D.HHaKOBblH xapaKTep 3aBHCHMOCTH OT 3Heprlrn, 
TOr.n:a KaK B Mo.n:enH Xaa xapaKTep 3TOH 3aBHCHM0CTH 
.n:nH pa3nH'-lHbIX MOMeHTOB cymeCTBeHHO pa3llH'-leH., 3To, 
no - Bll)J.HMOMY' npOTHBOpe'-lHT 3KCnepHMe:u7a}lbHbIM .n:aitii'hiM 
.n:nH Me.n:HaHHOro H Mo.n:anbHOro MOMeHTOB S/. · 
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2 ~ 
r,ne g • KOHCTaHTa CBH3H BepllIHHbl, BKmoqaIOllieH TpaeK· 

. . p . . . 
TOpHIO IloMepaHqyKa. 3TOMY ypaBHeHHIO YAOBJieTBOpHeT 
pemeHHe 

-2 I 2 ,. f(n,y)=n exp g y f. · /6/ 
p 

O6a pemeHHH /4/ H /6/ MO:>KHO paccMaTpHBaTb KaK 
npe,neJibHbie cnyqan HaH6onee 6bICTporo H Han6onee Me.nneH· 
Horo y6blBaHHH HOPMHPOBaHHOro pacnpe,neJieHHH no MHO· 
:>KeCTBeHHOCTH. 3KcnepHMeHTaJibHO Ha6nro,naeMbie pacnpe
,neneHHH 3aKmoqeHbl . Mem,ny 3THMH npe,nenaMH. C pocTOM 
3HeprHH pacnpe,neJieHHH ace CHJibHee OTKJIOHHIOTCH OT 3K· 
cnoHeHTbl / COOTBeTCTBYIOII.teii nyaCC0HOBO • no,no6HbIM pac
npe,neneHHHM/ H ripH6JIH:>KaIOTCH K CTeneHHOMY 3aKOHY THna 

2 . 
n-:" /cM. PHC. 1 H 2/. 

HHTepecHO OTMeTHTb, qTo o6e npe,neJibHbie MO,neJIH 
onHCbIBaIOTCH HaH6onee npoCTbIM ypaBHeHHeM, H3BeCTHbIM 
B CTaTHCTHqecKOH.<bH3HKe • ypaBHeHHeM HenpepbIBHOCTH. 

MbI He 6y,neM no,npo6Ho 0CTaHaBJIHBaTbCH Ha MO,nem1x 
KOM6HHHPOBaHHoro THna/T.e. yqHTblBaIOII.tHX HeCKOJibKO Me· 
xaHH3MOB o6pa30BaHHH BTOpHqHbIX qacTHU/. KpaTKaH CBOAKa 
HeKOT0pbIX CBOHCTB MO,neneii TaKoro THna npHBe,neHa B 
Ta6nnue 1. PaGCMOTPHM .T0JibKO B03M():>KHOCTb <bopMyJIH• 
POBKH a ,naHHOM no,nxo,ne 6yTCTpan·Mo,neJIH. 

B npn6JIH:lKeHHH cnyqaifHbIX npoueccoa /2/ 6yTcTpan 
KaqecTBeHHO 3KBHBaJieHTeH B03MO:>KH0CTH o6pa30BaHHH B 
npouecce B3aHMo,neiicTBHH nro6oro qucna KJiacTepoa, pac
na,naIOllIHXCH 3aTeM Ha npOH3B0JlbHOe qncno <bH3HqecKHX 
qacTHU. TaKHM o6pa30M, ypaBHeHHe AJIH AHCKpeTHbIX <bYHK· 
UHH 

dPn n, 2 - = - I g (P -P ) , 
d y J=l I . n n-i /7/ 

'•/· 

non'ytJeHHo'e a np~6JIH:lKeHHH cnyqaifHblX- npoueccoa, nepe-
xo,n;HT,B. YP~BHeHHe AJI.11 f (n~ y) "a:u.na" . . . 

aI(n,-r,) 
a . . ,, .. ' y 

~-
; 

!' . ' ' ; - .. 
-= J [f(n:-'Z J..,; f (nJ]g(z) dz. 
.• p 

/8/ 

·t 
I . . / 
i 
f 
I 
! 

·~ 

J 
j 
1 
;1 
\ 
/, 

r 

l 
tJ 

K comaneHHIO, ToqHoe pemeHHe 3Toro ypaBHeHHH HaM nony
qnTb He y,n;aJIOCb. O,nHaKO oKa3aJIOCb B03MO:>KHbIM pellIHTb 
npn6nnmeHHoe ypaaHeHHe, nonyqeuHoe npn 3aMeHe pa3HOCTH 
[ f(n-'z)-f(n)] nepBbIM qneHOM pa3JIO:lKeHHH B PHA Teiinopa 
a OKpeCTHOCTH TQqKiI z= o·. 3TO pemeHHe coana,naeT c Bbl· 

pa:lKeHHeM /6/. 
OTCIO,na MO)KHO 6i.mo 6bI c,nenaTL BbIBOA O TOM, qTo 

<bparMeHTaUHOHHaH· H 6yTCTpan·Mo,neJIH ,naIOT aCHMnTOTH· 
qecKH coana,naromne pacnpe,neneHHH no MHO:lKeCTBeHHOCTH *. 
HaM TaKoe 3aKJIIOqeHHe npe,ncTaBJIHeTCH HeCK0JlbKO npem
,neapeMeHHbIM, TaK KaK B 3TOH o6JiaCTH HY:>KHbl 6onee 
CTporHe ,nonoJIHHTeJibHbie HCCJie,noaaHHH **. 

B 3aKJIIOqeHHe ,na,nHM KpaTKYIO xapaKTepHCTHKY CBOHCTB 
KOppeJIHUHOHHblX napaMeTpOB AJIH acero KJiacca MO,neneii. 

TaK KaK ao acex Mo,nen,i:x aMnJIHTy,na Heynpyrux npo
ueccoa <b~KTOpH3yeTCH B npoH3Be,neune THna 

-s a· s b 
. ],A l=c'Il (_!_) 

1 
(_Q) ! /9/ 

n ·So· S 

TO KOppeJIHUH0HHbie napaMeTpbl f m npe,ncTaBJIHIOT co-
6oii nOJIHHOMbl OT f 1, CTeneHH m HJIH HH:>Ke. 

B TOM cnyqae, Kor.,na <bparMeHTaUHH 0-:X:.CYTCTByeT /T.e. 
npu b 1 = 0 I, nepBbIH KoppeJIHUHOHHbIH napaMeTp pacTeT 
norapH<bMnqeCKH C 3Heprneii H, TaKHM o6pa30M, CTaHOBHTCH 
·ao3MO:lKHblM <bHKCHPOBaTb 3HepreTHt.J:eCKYIO 3aBHCHMOCTb 
acex f m · /no,no6HbIH · pe3yJILTaT nonyt.i:eH TaK:lKe liacceT· 
TO / 6/ /. . 

* ~:>KHOBaHHHH 737 c nOMOlliblO CyII.teCTBeHHO ,npyroro 
no,nxo,na nonyqun 6onee onpe,neneHHoe yTaep:lK,neHHe o TO:lK· 
,necTae 3THx pacnpe,neneHHH. O,nHaKo B npouecce paccMoT· 
peHHH HM 6bm c,nenaH PHA AOCTaToqHo CHJibHbIX npe,nnono-
:lKeHHH. · 

** IlpH6JIH:>KeHHOe ypaBHeHHe ,nonycKaeT · TaK:lKe pemeHHH 
BH,na f(n,yJ..,n-Pexp( ay), . r,ne p·>2, KOTOpbie MoryT 
6bITb cornacoaaHbl C HMeIOII.tHMHCH 3KCnepHMeHTaJibHbIMH 
,naHHbIMH. TaKHM o6pa30M, He HCKJilOqeHa. B03MO:>KHOCTb, 
qTO YCJI0BHe 6yTCTpana HaKJiaAbIBaeT 6onee cepbe3Hble 
orpaHnqeHHH Ha CTeneHb y6bIBaHH.ll H0PMHPOBaHHOro pac
npe,neneHH.11 no MHO:lKeCTBeHHOCTH, qeM 06b1qHbie 3aKOHbl 
coxpaHeHHH onpe,neJieHHbIX KBaHTOBbIX · qncen H 3HeprHH· 
HMnyJibCa, HCnOJib3yeMbie B Mo,neJIH <bparMeHTaUHH. 
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lf, HaKOHe:U, ecnH B npouecce B3aHMO,D;eHCTBHJl ,Il;OMHHH
pyeT o6MeH qmi<cnpoBaHHbIM H q>aKTOPH3yeMblM,pe,D;)Ke-nomo

COM, TO Bee KoppenHUHOHHhle napaMeTpbl ~nJIIOTCJl nHHeii
HbIMH q>yHKUHJIMH :meprHH /cM. M10nnep 77 

/ • 

IlpocTaJl nonHHOMHanhHaJl OT f 1 3aBHCHMOCTh i<oppe -

IlJl:UHOHHblX napaMeTpOB ,D;OCTaTO'IHO Y.IJ:OBneTBOpHTenhHO OT
pa)KaeT H3BeCTHYIO B HaCTOJIIUee BpeMJl 3I<CnepHMeHTanbHYIO 

cnTya:umo. 
ABTOphI npH.3HaTenhHhl JI.A.CMopo,D;HHCKOMY 3a nno

.IJ:OTBOPHYIO .IJ:HCI<yccn10. 
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On (m8)' 
pp 69 GeV/c 

ref. [Ba.) 

I 
~ n2 

X .,n:~4 -2 
4 s 6 7 .;· 2 

Pnc. -1. Tono.J;Ior1111ec1<He ce11eHH.H B p p-B3aHMO,D;eiicTBHH 
npn 69 r3B/c/Ba/. IlyaccoHono,D;o6Hoe pacnpe,D;enettue xo
powo c9rnacyeTCJl C ,D;aHHblMH 3I<CnepnMeHTa /KpHBble 
e-nH n- HOpMHPOBaHbl Ha a4 /. 
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