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1. HccneAoBaH~~ aAPoHHo~ MaTep~~, ~ B 4aeTHOCT~ ee HOBoro 
COCTO~H~~ - KBapK-rn~oHHo~ nna3Mbl, on~pa~Te~ Ha noeTpoeH~e 

n pOC rpa HCTBeHHO-B peMeHHo~ KapT~Hbl c TonKHo.BeH~~ ynb rpapens r a
B~CTCK~X ~Aep ~ HYKnOHOB. np~ 3TOM B HaeTo~~ee BpeM~ no CY
~eCTBY eA~HcTBeHHo~ OCHOBO~ TaKo~ KapT~HW ~Bn~eTC~ r~APOA~Ha

M~4eeK'~ Teop~~ MHo~ecTBeHHoro pO~AeH~~ 4aCT~~ leM., Hanp~

Mep,/I I.C APyro~ CTOpOHbl, caMa no ee6e 3Ta Teop~~ c He6onb
W~M~ MOA~~7K'~~~M~ Hennoxo 6n~CWBaeT HOBe~w~e 3KCnep~MeHT~nb

Hble AaHHble 2 • 
OAHaKo r~APoA~HaM~4ecKo~ Teop~~ np~ey~ BeCbMa cy~ecTBeHHw~ 

HeAoCTaTOK, a ~MeHHO: ~cnonb3yeMwe B He~ Knaee~4eeK~e Ha4anb
Hwe yenoB~~ B ~opMe nopeH~-c~aToro A~eKa IKaK cneACTB~e CTonK
HOBeH~~ ABYX nopeH~-c~aTbIX HYKnOHOB ~n~ ~Aepl npOT~Bope4~T 

KBaHTOBOMY np~H~~ny HeonpeAeneHHoeT~/3/. 
HanoMH~M, 4TO r~APoA~HaM~4ecKoe on~eaH~e npeAnonaraeT B3a~

MOAe~cTB~e MHo~eCTBa OTAenbH~X 3neMeHTOB C~CTeMW, K Ka~AOMY 

~3 KOTOpWX OTAenbHO nOH~T~enp~MeH~eTe~ TepMOA~HaM~4eCKoro 

paBHOBec~~ COCTaBn~~~~x ero 4acT~~. Ho c T04K~ 3peH~~ KBaHTO

BO~ Teop~~ TaKoe pa36~eH~e ~CXOAHO~ C~CTeMbl Ha OTAenbH~e 3ne

MeHTW leno~1 AonyeT~Mo TonbKO B TOM cnY4ae, een~ KBaHTOBa~
 

HeonpeAeneHHOCTb ~Mnynbca cy~ecTBeHHO MeHbwe ~Mnynbca OTAenb

Horo eno~. 3TO Tpe6oBaH~e HanaraeT ~eCTKoe orpaH~4eH~e Ha AO

nYCT~Moe 4~cno cnoeB nopeH~-c~aToro 06DeMa n « vM/m ~ 2,6,
 
rAe M ~ m Macc~ HYKnOHa ~ n~OHa. np~ Y4eTe AononH~TenbHoro
 

~~HaM~4ecKorol c~aT~~ 3a C4eT CTonKHOBeH~~ 3TO, Ka3anOCb 6w, 
Aon~HO np~BOA~Tb K nonHOMY OTKa3Y OT r~APOA~HaM~4eCKoro on~

caH~~ Ha4anbHo~, Aa ~ 4aCT~ npoMe~YTo4HO~, CTaA~~ pacw~peH~~. 

npaBAa, B nocnenaee BpeM~ 6wn~ BblCKa3aHbl cooõpaxexaa , 4TO Bbl
60p Ha4anbH~X nopeH~-COKpa~eHH~X npOAonbHWX pa3MepOB COAep
~~T onpeAeneHHw~ npO~3Bon ~ Mo~eT 6WTb MOA~~~~~poBaH B 3aB~
C~MOCT~ OT pa3n~4H~X MOAenbH~X npeAeTaBneH~~ ICM., Hanp~

Mep,l 211 . 

OAHaKo, no HaweMY MHeH~~, no~neAOBaTenbHoe ~ 6e3MoAenbHoe
 
peweH~e OTMe4eHHO~ TPYAHOCT~ B03MO~H?41A~HcTBeHHo Ha OCHOBe
 
KOH~en~~~ pen~T~B~cTCKO~ AJ1~Hbl IKPAI •
 

ti 

ftUDbV.. 1l~.rte'UJ'il.!i~\' '.leIWi'i \ 1
n:n~~~n:ãl ~l •• : ,;\;)}llUJÜ 

c6V1Sn~1..JTEH~ __ 
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B CaMOM Aene, B paMKaX KPa ABH~Y~HeCR HYKnOH~ npeACTaBnR~~ 

c060~ 3nnHnCOHAbl, BblTRHYTble B HanpaBneHHH ABH~eHHR. npH 3TOM 
60nbWaR nOnYOCb 3nnHnCOHAa B COOTBeTCTBHH c "<t>opMynolll YAnHHe R ....f,-O T--~~======;;;;:~----~--.----------1 
HHR 11 onpenenaerca BenH4HHO~ 

'fi Ec 
L 111me . Mc 2 

ir'
rAe Ec - 3HeprHR HYKnoHoB. OrpaHH4HBaRcb CHOBa oAHoMepHo~ aa
Aa4e~, npHAeM Tenepb K cneAy~~eMY ycnoBH~: J 
·n « 2, 6-y, 121 

rAe -y = Ec/Mc
2 

- nopeH~~<t>aKTop. TaKHM 06pa30M, npH 60nbwHx 
-y 3TO ycnoBHe y~e Mo~eT 6~Tb B~nonHeHo, oc06eHHo ecnH npHHRTb 
BO BHHMaHHe pa36HeHHe B nonepe4H~X HanpaBneHHRX. XOTR, c APY
ro~ CTOpOHbl, Mbl 3AeCb He Y4nH ynoMRHYToe AHHaMH4eCKoe cxarue , 
Bbl3BaHHoe caMHM npoueccox CTonKHOBeHHR HYKnOHOB. Ho , TaK HnH 
HHa4e, HeCOMHeHHO TO, 4TO HMeHHO KPa AOn~Ha CnY~HTb OCHOBO~ 

AnR YCTpaHeHHR 3TO~ TPYAHOCTH, KOTOpy~, MO~eT 6~Tb, T04Hee Ha
3~BaTb napaAOKCOM. C OAHO~ CTOpOH~, rHAPOAHHaMH4eCKaR TeOpHR 
BCe-TaKH OnHC~BaeT onpeAeneHH~e 4epT~ MHO~eCTBeHH~X npo~eCCOB, 

a c APyro~ CTOpOH~, Ka3anOCb 6~, RBHO npOTHBope4HT npHH~Hny 

HeonpeAeneHHOCTH. C Y4eToM CKa3aHHoro npHMeHHMOCTb rHAPOAHHa
MH4eCKO~ TeopHH Tenepb Mo~eT y~e paCCMaTpHBaTbCR KaK KOCBeH
H~~ aprYMeHT B nonb3Y KPa. 

2.~CneAyeT 3aMeTHTb, 4TO 06~4HO pHcyeMaR KapTHHa ABYX CTan

KHBa~~HXCR HYKnopHOB B BHAe nopeH~-c~aTbIX A~CKOB RBnReTCR y~e 

CBoero pOAa HAeanH3a~~e~. OHa nonY4eHa <t>aKT~4eCKH cnomeHHeM 
ABYX "<t>OTorpa<t>H~I, Ka~AaR H3 KOTOpblX cnenaua B MOMeHT, xor Aa 
~eHTp HYKnOHa* HaXOAHnCR Ha OCH <t>OToannapaTa. EcnH ~e <t>OTorpa
<t>HpOBaTb cpa3Y 06a HYKnOHa l<t>oToannapaToM, pacnono~eHH~M no
cepeAHHe MemAY HHMH/, TO Ha CHHMKe OHH nonY4a~TCR B~TRHYT~MH, 

a He cmaT~MH. OAHaKO 3AeCb M~ XOTHM nOA4epKHYTb APyroe. 8a~HO 

He TO, KaK~M~ IIB~AHTII HYKnOHbl nOCTopOHHH~ Ha6n~AaTe.nb, a Ka
K~MH OHH caMH "BHART" APyr APyra: AnR npOCTOTbl nYCTb 3TO 6y
AYT ABH~Y~H~CR H nOKOR~H~CR HYKnOHbl. Ho npouecc IBbIAeneHHR" 
no CYTH Aena npeACTaBnReT c060~ B3aHMOAe~CTBHe, Hanp~Mep, H3 ({

ill,
nY4eHH~X ABH~Y~HMCR 06beKTOM <t>OTOHOB c MHweHb~. Ha pHCYHKe 

)!
*TIog HYKnoHaMH B garrbHeHmeM Mbl 6ygeM nogpaSYMeBaTb gBa 06~eK-


Ta B ~opMe mapa, ga H caMH paccy~eHHR 6ygYT HOCHTb rpOTeCKHblH
 
!MaKpOCKOnHqeCKHH/ xapaKTep.
 

BHAHO, KaKHM B caoea CHCTeMe HYKnOH MHweH~ (T) * "B~A~Ttl pena
THBHCTCKH ABH~Y~H~CR l-y =::1 OI HaneTa~~H~ HYKnOH (p). 1.18HÁ~T" 
3TO 3Ha4HT, 4TO OH OAHOBpeMeHHO <t>~Kc~PyeT c~rHan~ l<t>oTOH~/, 

KOTop~e 6~nH ~cny~eH~ B pa3H~e MOMeHT~ BpeMeH~, CKa~eM, T04Ka
MH P1 H P2 • np~ 3TOM napaMeTp YAapa b ~ o. CneAyeT oTMeT~Tb, 

4TO Mo~eT Aa~e cy~ecTBoBaTb cABHr Me~AY MOMeHTaMH npHxoAa YKa
3aHHblX curaanoa , HanpHMep, t p - t p = 6t. Ho r oraa np~ ycno
BHH cHMMeTpHH 6YAeT HMeTb Mec+o, ~ cftY4a~, KorAa, HanpoT~B, 
t p - t p = -6t. n03TOMY MO~HO c4HTaTb, 4TO " B cpenue-:" npa 
Y4éT€ MH~rHx cTonKHoBeH~~, KapT~Ha OCTaHeTCR HeH3MeHHo~. no cY
TH Aena M~ 3AeCb HMeeM OAHO ~3 npORBneH~~ H3BeCTHO~ np06neM~ 

O BHA~M~X pa3Mepax 6~CTpOAB~~y~erocR CTep~HR ICM., HanpH
Mep,/S/I. 

HHTepeCHO OTMeTHTb, 4TO npeACTaBneHHaR Ha p~CYHKe KapT~Ha 

IAo B3aHMoAe~cTBHRI B KaKOM-TO CM~cne npOT~BononO~Ha TO~, KO
TopaR 06~4HO npHBOAHTCR AnR ~nn~CTpa~~~ CTonKHOBeH~R nopeH~

c~aToro ynbTpa~6~RTHB~CTCKoro HYKnOHa c HYKnOHOM MHweHH 
ICM., Hanp~Mep, I. 60nee Toro, 4aCT~~~ ranaKTH4eCKHX KOCMH

102 1 4eCKHX nY4e~ MaKCHManbHO~ 3Hepr~~ I~ 381 6YAYT Bo06~e 
HMeTb MaKpocKonH4ecKHe npoAonbH~e pa3Mep~ ~ 0,1 CM. 

8 3aKn~4eHHe nOA4epKHeM, 4TO nOCKonbKY KPa 6a3~PyeTcR '<t>aK
TH4eCKH Ha 06MeHe CHrHanaM~ Me~AY, Hanp~Mep, HaneTa~~e~ 4aCT~

~e~ H MHweHb~, TO OHa, no cy~eCTBY, OTpa~aeT caMY A~HaMHKY 

B3aHMOAe~CTBHR. npH 3TOM 04eB~AHO, 4TO B aHT~na60paTopHO~ C~

CTeMe, rAe naAa~~H~ HYKnOH ~ HYKnOH M~weH~ nOMeHR~TCR MeCTa

*Ilrra npOCTOTbl MO:>I(HO 

xacr mua c p aaxep axn 

·611Tb ee na nocr aro-mo 
HO CqllTaTb TOqeqHblM. 

~ 
BllCTCKllX qaCTll~, 3TO 

nllBO. 

nonp aavaeaa'r s TOqeqHYlO MHmeHb HnH pas-
Marrble anexearu , Ka:>KgblH I1S KOTOpblX MO)K

B onpenenennsrx cnvxaax TaKOBblMH norrar-aior 
10- 13 CM 113111 MeHbme. Ozntaxo ,!VIR penRTll

gony~eHlle, OqeBllgHo, 6ygeT y)Ke HecnpaBeg

2 3 



M~, 6YAeM ~MeTb COBepWeHHO C~MMeTp~4HY~ KapT~HY. n03TOMY 
B C.~.~., C KOTOPO~ onep~PyeT r~APOA~HaM~4eCKaR TeOp~R, 6YAeM 
~MeTb lIycpeAHeHHYIO KapT~HylI. 

lUiTEPATYPA 

1.	 3~HoBbeB r.M. ~ Ap. $~a~Ka MHoro4aCT~4H~X C~CTeM. K~eB: 

HaYKoBa AyMKa, 1986, B~n.l0, c.65. 
2.	 PoaeHTanb H.n., TapacoB ~.A. - m3T$, 1983,85, c.1535. 
3.	 6nox~H~eB ,ll.H. - )l{3T$, 1957, 32, c.,350. 
4.	 CTpenb~oB B.H. Coo6~eH~e OHHH, p2-6709, ,lly6Ha, 1972; 

P2-82-43, ,lly6Ha, 1982. 
5.	 CTpenb~oB B.H. Coo6~eH~e OHHH, P2-86-470, ,lly6Ha, 1986. 
6.	 Bjorken J.D., Mclerran L. - Phys.Rev., 1985, 31D, p.63. 

~ 
PYKon~Cb nocTyn~na B ~aAaTenbcK~~ oTAen 

5 aBrYCTa 1987 rOAa. 

oi 

;,.. 

~ II~' 

!I t 
,
4. '1/ 

CTpeJIbI.J;OB B.H. P4-87-617 
3aMeqaHHe K rHgpog~H.aM~qe~KOH rreOpHH 
MHO~eCTBeHHoro po~eHHH 

" f 

li!:!n Ha ocnone KOHI.J;eI14HH·· peJUITHBHCTCKOH gJIHHbI H Bblre'~âIOm;eH 
, rJ H3 Hee "iPOPMYJIbl YMÍiHeHHH" Y,Ka3bIBq.eT,CH nYTb pemenaá H,~BeCT

HOH TPygHOéTH rHgpbhHHqM~qe~~OH TeppHH MHO~eCTBeHHQrO po~ ., 

li: geHHH, 3aKJlIOqalOmeHCH B npOTHBOpeqHH 
HeonpegeJIeHHOCTH. 

CKBa~TOBbIM 'npHHI.J;HnOM 

'I, Paõo-r a asmorraeua B Jlaõ opa'ropna BblCOKHX 3HéprH~ alUnt. 
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Ilepeaon a .. c .Bnaor-panoaoã 

1>2-87-617 
Re~ark to ~ydrodynamical Theory 
oi' Nul t íp l e P.roc;luction 

Basing on the concept of relativistic ie~gih and tlie 
.. following "elortgation formula" the way, of soLv í.ng the 

known d i f f í.cu'l, ty of hydrodynamical the6ry of . mul tri.p l.e pro-. 
ductio~ irivolving the contradiction with qua~tum uncertain
ty principIe is point~~ to. 

The investigat~on has 'been per~otm~d at the. Laboraupry 
of High Ener g i.e s ,' JINR~ 

Str e I" t sovV. N. 

I Communícation ,Cf the Joint Institute for Nuclear Iiesearcp. Dubna 1,987 
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