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Summary 

The analysis of hadron-nuclear interac
tions at high energies permits the anoma
lous sta~es of secondary hadrons to be 
introduced when, just after the produc
tion, the distance between them is much 
longer than their size. The gas of such 
"bare" hadrons is close to an ideal gas. 
This provides the application of the 
Plank distribution to generated particles. 
Basing on this, a two-stage statistical 
model is proposed. In an early stage in the 
Fermi volume as ideal gas of secondary 
hadrons is produced. At this stage, when 
the system temperature is high (T. 't=0.159P_l/b~' 

IDI '""1a 
there takes place the longitudinal rapidity 
distribution which has a Gaussian form. 
The system is adiabatically extended, and 
hadrons "dress themselves" versus their 
momentum. At a final stage, when the grea
ter part of hadrons "has dressed", the 
system temperature falls up to m77 • 

At this stage the transverse motion is 
essential. Thus, introducing "bare" had
rons, one considers two different Fermi 
and Pomeranchuk models as two stages of 
one process. The behaviour of the mean 
transverse momentum of the hadron vs its 
rapidity can be used as a check of the 
model. 
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J. )J;nB MHO)I(eCTBeHHOH reuepaUHH qacTHU npH BbiCOKHX 
3Heprusx xapaKTepuo cyi.QecTaoaauue 6onbworo qucna cTe
neue:ii CB060Ahl. 3TO AaeT B03MO)I(HOCTb HCfiOnbJOBaTb AnB 
ee OfiHCaHHB MeTOAbl CTaTHCTH'IeCKOH ciJHJHKH. llOA06HbiB 
fiOAXOA npHMeHBeTCB B Te'leHHe PBAa neT, H B HaCTOBI.Qee 
BpeMB cyi.QeCTByeT MHOro MOAeneB CTaTHCTH'IeCKOrO THna, 
xopowo onucblaaroi.QHX ueKoTopble coapeMeHHble 3Kcnepu
MeHTanbHhle Aauublell/. HanpHMep, a paMKax MOAenu Cl>epMH 
npeAnonaraeTCB ycTauoaneuue TepMOAHHaMH'IeCKoro paauo
aecHB cpaJy nocne CTOnKHOBeHHB, KOrAa TeMnepaTypa CH· 
cTeMbl BblcoKaf2/ • HcnonbJoaauue pacnpeAeneuus llnauKa 
AaeT cornacue c 3KcnepHMeHTanbHbiM cneKTpoM nuouoa, 
reuepupyeMblx c 6onbWHMH nonepe'IHbiMH HMnynhcaMu/.3/ . 
B MOAenu lloMepau'lyKa paccMaTpuaaeTcB ycTauoaneuue 
paBHOBeCHB H pacnaA B KOHe'IHOB CTaAHH BJaHMOAeHCTBHB, 
KOrAa CHCTeMa pacwupunacb H oxnaAHnacb AO TeMnepaTypbl 
oKono m 77 /4/ . llpu 3TOM nonyqaeTCB cornacue c 3Kcnepu
MeuTanbHhiM pacnpeAeneuueM nuouoa c nonepe'IHbiMH HM
nynbcaMH MeHbWe 1 r3B/c. B 3TOH CBB3H HHTepeCHO o6-
paTHTb BHHMaHHe Ha B03MO)I(HOCTb 06'beAHHeHHB o6eHX MO· 
AeneB:. B AanuoB: pa6oTe npeAnaraeTcB AByxcTaAHBHaB cTa
THCTH'IecKas MOAenb, fi03BOnBIOI.QaB paCCMOTpeTb pa3BHTHe 
CHCTeMbl H3 Ha'lanbHOB CTaAHH /cTaAHB cJ>epMH/ B KOHe'IHYIO 

/cTaAHB lloMepau'lyKa/. Bua'1ane auanHJHpyroTcB 3Kcnepu
MeHTanbHble AaHHble aApOH· BAepHbiX BJaHMOAeBCTBHB, KO
TOpble fi03BOnBIOT paCCMaTpHBaTb aHOManbHble COCTOBHHB 
BTOpH'IHbiX aApOHOB cpa3y nocne HX pO)I(AeHHB. )J;anee 
ciJopMynupyeTCB MOAenb H npOBOAHTCB cpaBHeHHe C 3KCnepu
MeHTOM. 
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2. He~aaHae JKcnepaMeHTanbHble pelynbTaTbl no a~

poH- JI~epHbiM B3aHMO~eHCTBHJIM npH BbiCOKHX 3HeprHJIX, 

nony'leHHble Ha ycKopaTenJix, no~Taep~HJIH o6Hapy~eHH~ 
e~e B KOCMH'IeCKHX nyqax y~HBHTenbH~ OC06eHHOCTb /5/ : 

6blcTpble BTOpH'IHble a~poHbl, po~aawaecJI B nepaoM Jne

MeHTapHoM aKTe coy~apeHHJI, ~anee aHoManbHO cna6o 

a3aaMo~eiicTB~T c HyKnoHaMa JI~pa. TaK, xapaKTepacTHKH 

naoHOB, neTJI~ax anepe~ B cacTeMe ueHTpa Mace, cna6o 

3aBHCJIT OT aTOMHOrO HOMepa JI~pa MHWeHH. 3TO npOJIB• 

nJieTCJI B TOM, 'ITO ~nJI TaKHX fiHOHOB OTHOWeHHe pacnpe

~eneHHJI no 6biCTpo;re B a~poH- Jl~epHOM B3aHMO~eBCTBHH 
K pacnpe.rteneHmo naoHOB a a~poH·a~poHHOM B3aaMo~eii
cTBHH npa o~aHaKOBbiX JHepraJix HaneTa.JO~ero a~poHa R A 

oKono e~HHHUbl. KpoMe y·oro, cpe~HJIJI MHO>KecTBeHHOCTb 

naoHoB, neTJI~Hx anepe~. < n F >pA He 3aaacaT oT Nh qacna 

npOTOHOB, xapaKTepH3~~HX CTeneHb B036y>K~eHHJI Jl~ep. 
C ~pyroii CTOpOHbl, xapaKTepHCTHKH nHOHOB, neTJI~X Ha-

3a~ a cacTeMe ueHTpa Mace, onpe~enJIIOTCJI MaweHbiO: 

R - A ~ <n 8 > pA npJIMO nponopuaoHanbHO N n • Bee 3TO 

yKa3biBaeT Ha TO, 'ITO JI~po pa3nH'IHbiM o6pa30M OTKnHKa

eTCJI Ha BTOpH'IHble a~pOHbl: 'leM 6onbWe HMnynbC a~poHa, 

TeM np03pa'IHee ~nJI Hero JI~po. reHepapyeMble qaCTHUbl 

BHYTPH JI~pa HaXO~JITCJI B "aHOManbHbiX" COCTOJIHHJIX, KOr~a 

OHH yTpa'IHBaiOT CnOC06HOCTb B3aHMO~eBCTBOBaTb. 
B CBJI3H C HHTepnpeTauaeii TaKHX HeO>KH~aHHbiX CBOHCTB 

BHOBb o6pa30BaHHbiX a~pOHOB HanOMHHM pa6oTy/6/ , r~e 
ycTaHOBneHO, 'ITO peJIJITHBHCTCKaJI 'laCTHUa cpa3y nocne 

pacceJIHHJI MO~eT HaXO~HTbCJI B TaKOM COCTOJIHHH, KOr~a 

ee C06CTBeHHOe none OTCYTCTByeT Ha nepaclJepaH. PacceJIH· 

HbiB Ha 60nbWOB yron JneKTpOH c6paCb1BaeT CBOe JneKTpo

MarHHTH~e none, nepeXO~JI B HepaBHOBeCHOe COCTOJIHHe. 

,l).anee, B Te'leHHe BpeMeHH t oo6CTB - ,\ B C06CTBeHHOB 

cacTeMe oTc'leTa, Kor~a qacTaua "o~eaaeTcJI", npoacxo~HT 

nepexo~ B aCHMnTOTH'IeCKOe COCTOJIHHe, 'laCTHUa CTaHOBHTCJI 

HOpManbHbiM JneKTpOHOM. llpa 3TOM B CHCTeMe UeHTpa 

Mace BpeMJI penJITHBHCTCKH 3aMe~neHO. 
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TaKHM o6pa3oM, qacTaua npoii~eT 6onbwoii nyTb npe~~e. 
'leM o6pa3yeTcJI ee HOpManbHoe none. H3 /1/ B~Ho, 'ITO 

'leM 60nbWe HMnynbC 'laCTHUbi, TeM ~OnbWe OHa HaXO~HTCJI 
B TaKOM aHOManbHOM COCTOJIHHH, KOr~a MeHee BepOJITHO ee 

BlaHMo~eiicTaae c ~pyraMa qacTauaMa. Ecna paccMaTpa

BaTb BTOpH'IHble a~pOHbl, reHepapyeMble B JneMeHTapHOM 

aKTe, KaK HaXO~JI~HeCJI B TaKOM COCTOJIHHH cpa3y nocne 

po~eHHJI, TO MO~HO nony'IHTb Ka'leCTBeHHOe cornacae 

C 3KCnepHMeHTanbHbiMH ~aHHbiMH ~nJI a~pOH· Jl~epHbiX B3aH
MO~eiicTBHB. 

3. PaCCMOTpHM B3aHMO~eBCTBHe ~BYX a~pOHOB B CHCTe

Me UeHTpa Mace. 0CHOBHOB War, KOTOpbiB ~enaeTCJI, - 3TO 

npe~nono>KeHae 0 TOM, 'ITO B a~pOHHbiX B3aHMO~eBCTBHJIX 

npH BbiCOKHX 3HeprHJIX BTOpH'IHble 'laCTHUbl cpa3y nocne 

po~eHHJI HaXO~JITCJI B COCTOJIHHJIX, KOr~a OHH cna6o 

B3aHMo~eiicTB~T Me>K~y co6oii. B 3TOM cnyqae a Ha'laJib

HOB CTa~HH CTOnKHOBeHHJI paCCTOJIHHJI Me~~y BTOpH'IHbiMH 

a~poHaMH 6y~yT MHOrO 6onbWe, 'leM pa3Mepbl C06CTBeHHbiX 

noneii 'laCTHU, T.e. no CBOHM CBOHCTBaM CHCTeMa TaKHX 

a~pOHOB 6nH3Ka K H~eanbHOMy ra3y. ll03TOMy ~enaeM 
npe~nono>KeHHe o TOM, 'ITO pacnpe~eneHae a~pOHOB no JHep

rHJIM cne~yeT clJopMyne llnaHKa. llpa 3TOM Bbl6apaeM cne

~YIOIUBii MeXaHH3M reHepaUHH: B Ha'lanbHbiB MOMeHT B3aHMO

~eiiCTBHJI a~pOHbl B036y>K~aiOTCJI, c6paCbiBaiOT CBOH Me30H· 

Hble "wy6bl", OT~aBaJI 'laCTb CBOeii 3HeprHH B CHCTeMy 

BTOpH'IHbiX 'laCTHU, 06'beM KOTOpoii 6epeTCJI B B~ f.OpeHU· 

C>KaToro B~Onb OCH CTOnKHOBeHHJl""06'beMa cl>epMH 2 : 

4 1T 1 m 

V HatJ = -3- {;7 E:M · 121 
1T 

B JTOM o6'beMe 3a c'leT B3aaMo~eiicTBHJI co CTaJIKHBaiO

IUBMHCJI a~poHaMH, KOTOpble BblnOnHJIIOT ponb CTeHOK, yc

TaHaBnHBaeTCJI, no npe~nono~eHHIO, TepMO~HHaMH'IeCKOe 
paBHOBecae CHCTeMbl BTOpH'IHbiX 'laCTHU. qHCno 3apJI~eHHbiX 

a~pOHOB, reHepapyeMbiX H3 06'beMa /2/, Bbi'IHCneHHOe no 
clJopMyne llnaHKa, eCTb 

l/4 
, < N ch > = 2 • E Jia6 /3/ 
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3~ecL E Jia6 - 3HeprBJI uaneTaro~ero a~poua B na6opaTopuoii 
cscTeMe oTc'leTa /s F3B/c/. Cpe~HJIJI TeMnepaTypa cs
cTeMbl B 3TOT MOMeHT, Bbi'IBCneHHaJI C y'leTOM /2/ :il3 cllop
Mynbl llnauKa, sMeeT cne~yro~sii s~: 

1/4 
THall = 0,159· E Jia6 • /4/ 

llo~cTaBnJIJI 3TY TeMnepaTypy B cllopMyny llnauKa, nony'IBM, 
'ITO pacnpe~eneuse nsouos no npo~on&uoi 6blcTpoTe nps-
6nslKeuuo rayccoscKoe: 

~_j 

dn 1 ( ~ 
-- "' exp - -:-;r) 

dy L v 2 11 2 l.: 
y y 

/5/ 

c wspuuoii, 3aBBCJI~eii oT 3Heprss cTonKuoseHBJI, 

. 1/8 
L y:: 0,675 o E Jia6 . /6/ 

llpB BCnycKaHBB 'laCTBU CBCTeMa a~sa6aTB'IeCKB paCWBpJI
eTCJI s ocTbiBaeT no 3aKouy /7 I 

3 
< N > - V T - Const . /1/ 

Ha 3TOB CTa~BB 'laCTBUbl "o~eBaiOTCJI" B 3aBBCBMOCTB OT 
senB'IBHbl sx BMnyn&ca. BpeMJI "o~esaus•" B co6cTseuuoii 
CBCTeMe OTC'IeTa 

t 
- __QM_ ' t oo6crs ·- y 

E* 
y = CM /8/ 

m 
11 

3~ec& t eM - speMJI, npowe~wee B cscTeMe neuTpa Mace. 
flo Mepe "o~eBaHBJI" 'laCTBUbl CTaHOBJITCJI 06bi'IHbiMH a~po
HaMB, a CBCTeMa paCWBpJieTCJI B B03pacTaiOT paCCTOJIHBJI 
MelK~Y a~poHaMB. B KOHe'IHOB CTa~BB 06'LeM CBCTeMbl Bbl-
6spaeM B BB~e o6"LeMa lloMepau'lyKa/41: 

V = _4:1r... _l - < N > • /9/ 
IDH 3 (m)3 tot 

11 
TeMnepaTypa CBCTeMbl Ha 3TOi CTa~BB, Bbi'IBCneHHaJI C yqe-
TOM /2/, /4/ B /9/, eCTL: 

TKoH= m 11 /10/ 
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3Ta TeMnepaTypa onpe~enJieT pacnpe~eneuse ~pouos no 
nonepe'IHOMY BMnyn&cy, snepsble nonyqeuuoe s/8( 

dn 
dP2 

J. 

v' p2 
J. 

2 
+m 

11 

I K ( v P] + m2 
l n 11 

1 T 
KOH 

/11/ 
00 

) . 
n= 

4. Bse~• "aHoMan&Hble" cocTOJIHBJI a~pouos nocne sx 
pOlK~eHBJI, y~aeTCJI pa3~enBTL nponecc MHOlKeCTBeHHOB 
reuepanss ua ~Be CT~HH: uaqan&uyro, Kor~a TeMnepaTypa 
CHCTeMbl BbiCOKa, a BTOpH'IHble 'laCTHUbl cna6o B3aHMO
~eiiCTBYIOT, H KOHe'IHYJO, KOr~a TeMnepaTypa :: m 

11 
, a BTO

pH'IHble qacTHUbl "o~ensc&" H B3aHMo~eiicTBYJOT, KaK o6bi'I
Hble a~pOHbl. 3THM, no-BH~HMOMy, y~aeTCJI CBJI3aTL MO~enH 
cl>epMH H lloMepaH'IyKa. ~nJI Toro, 'IT06bl KOnH'IeCTBeHHO 
noKa3aT&, 'ITO TaKOB DYTL MOlKeT 6b1TL He CTOnL ~aneK OT 
pean&HOCTH, Bbi'IHCnHM MaKCHManLHbli npo~OnLHLJH HM
nynLC TeX 'laCTHU, KOTOpble ycnenH "o~eTLCJI", B KOHe'IHOB 
CTa~HH. ,lJ;nJI BCeX 'laCTHU, HMeiO~HX npo~onLHLJB HMnynLC 
MeH&We 3TOrO MaKCHManLHOrO B CHCTeMe UeHTpa Mace, 
pacnpe~eneuse no nonepe'IHOMY HMnyn&cy o~suaKoBo, B 
'laCTHOCTH, Cpe~HHB nonepe'IHbiB HMnyn&C - O~HH H TOT >Ke. 
BpeMJI, npowe~wee B C06CTBeHHOB CHCTeMe OTC'IeTa nHOHa, 
ycneswero "o~eT&c•", Bbl6epeM B s~e 

1 
t = .\ =- . 

m6CTB 11 m /12/ 
11 

Tor~a B cscTeMe neuTpa Mace 

E~M /13/ t - t 
CM- CoOOTB 0 y ' y = 

m 
11 

3~ecL E*M - 3Heprs• 'laCTHUbl B CHCTeMe neuTpa Mace. c . 
C ~pyroii cTopoubl, qacTsna npoxo~T nyTL B3 uaqan&uoro 
o6'LeMa /2/ B KOHe'IHbiB /9/ 

m l 3--
f = 01 ( V < Ntot > 

11 
--r-) 

CM 
/14/ 
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4. 

Ja upeMJI 

t 
CM 

E* 
CM 

P* 
CM 

3 ---v4 
_l_ <v 3EJia6 

miT 

~). 
2ECM 

/15/ 

Cpauaaua.B /13/ H /15/, nonyqaeM cneAyro~ee Bblpa>Keaae 
AnJI MaKCHManbHOrO HMnynbca nHOHOB, KOTOpble ycnenH 
"oAeTbCJI": 

P* (~' 3 El/4 mp ) < >=m v --
CM 1T Jia6 2E 

CM 

/16/ 

3TO 03Ha'laeT, 'ITO nHOHbl, HMeiO~e npOAOnbHYIO 6biCTpOTy, 
no uenH'IHHe He npeBOCXOA.II~YJO 

E* +<P* > 1 CM CM 

< y * > = 2 fn E * - <P* > 
CM CM CM 

/17/ 

ycnenH "oAeTbCJI", T .e. HX cpeAHHH nonepe'IHbiH HMnynLC 
HaXOAHTCJI B o6naCTH "nnaTo". 

Ha pacyaKax H3o6pa>KeHbl 3KcnepaMeHTanbHble 3Haqe
HHJI cpeAHHX nonepe'IHbiX HMnynbCOB BTOpH'IHbiX nHoHOB 
a 3aBHCHMOCTH oT ax 6blcTpOTbl/9/ Buao, 'ITO 6ecnapa
MeTpH'IecKaJI ~opMyna /16/ YAOBne~aopHTenbHO cornacy
eTCJI c 3KcnepHMeHTOM. ,ll;pyroii npoaepKoii paccMaTpHaae
MOii MOAenH MO>KeT cny>KHTb 3KCnepHMeHTanbHOe H3y'leHHe 
HHTep~epeHUHH TO>KAeCTBeHHbiX 'laCTHU, no3BOnJIJO~ee oue
HHTb o6naCTb HCnycKaHHJI nHOHOB/10/. 

AaTop rny6oKo npH3HaTenea A.B.E~peMOBY 3a now 
Aep>KKY, COBeTbl H MHOrO'IHCneHHble none3Hble o6cy>KAeHHJI, 
B.r .rpawaay, M.H.lloAropeuKoMy, E.JI.4>eiia6epry, 
H.A. qepHHKOBY 3a KPHTH'IeCKHe 3aMe'laHHJI H o6cy>KAeHHJI, 
T.KaaapeKy, H.r.cl>aAeeay H APYrHM yqacTHHKaMCOTPYA
HH'IeCTBa 3a none3Hble o6cy>KAeHHJI. 
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