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5y6eneB 3.r., ManbUeB B.M., CuaeroscJtal C.H. . p2 - 9719 
Mao~ecTseaaaa res,pauua anpoaos KSK MapKOBCKBA npouecc 

aa nponom.aol 6i.t~TpoTe 

Jlnil ORB<tSHHB HHT~rpallhHb!X XapaKTepaCTRK MHO~ecTBeHHOt: re~p81lii1J. 
8ApOB08 npB Bb!COKBX aaeprilax pe81IbHblil npOilecC MOA91IRpyeTCSI OABopqnJiillll\f 
NapltO.BCKHM nponeccoM. B ltS'IeCTBe aenpepblBBOil nepeMeaaoil 'l'SKOI'O en.,;.;. 
'14Aaoro nponecca B&t6paa npe.a.ol!hHhiA paaMep o6nacTH B npocTpalfcTB!!t cxo-­
poc?el1 3SHBM88MOA o6pa3yJOIIIIIMRCSI 8.QPOH8MH,. noK838HO, 'ITO liorapatNa'l­
CitRI pOCT cpe/l&eft MHO~ecTBeHROCTH .BTOpH'IHblX '18CTHU OTB9'11le't ,a,I8Pit08Cit0o­

Mf' npoueccy C pa&HblMH HHT9HCHBHOCTSIMH pa3MRb~e)JaSI II yHB'lTO~&RHJJ. 
'lftCTBU. nonyqeaa CBll31> napaMe'tpos TaKoro npouecca ·C napaMeTpaMB M:~enil 
'18CTB'IRO KOI'epeHTHOI'O po~A8HRH a.apOHOB, 

f . . Pa6oTa Bbtn01IH8H8 B na~opaTOPRII Te~peTB'IecKOA r:jJH</IIKR OH.SH. 
.• I\ .. 

i. 

I 

· ·Coo6~eHHe 06'he,nHHeHHoro MHCTMTyTa Jl.ztePHiix nccJJeAoBaHMA 
/ ',l(y6Ha 1976 . 

Bubelev E.G., Maltsev v.M-., 
Sinegovsky S. I., 

f'2c- 97,19. 

Multiple Hadron Generation as the Markov Process 
on the Longitudinal Velocity 

. In order to describe the integral character.istics o~· 
·the multip1le hadron .generation at high energi.es the ·real' 
process ;is modelled as t,he Markov process. As a continuous 
var,iable of such a ran.doin process the lopgi tud'inal dimen1-

sidn of the region in the velocity space occupied by the , 
g~pera~ed proions has been chosen. ~t has been shown that' 
lh~~ogarithmic increase of.the average multiplicity of 
secondary particles corresponds to the Markov pr'ocess with. 
tb~ equai intensities of the production and annihilation 
.of, particles. The parameters of such a process .are connect·-:­
~d with those of the model of partially coherent hadron .·' 
production ... 

Communication of the· Joint Institute for Nuclear Research 
nubna 1976' 
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I. ITpHweHeHHe TeopHH uapKOBCKMX uene~ ARH aHanHaa npoueccoB 

POEAeHHH 60RLWOrO qHcna qacTHU BO B38HMOAeMCTBHHX BAPOHOB B~CO­

KHX SHeprHM n03BORHeT nonyqHTL/I-3/ HHTerpanLH~e XapaKTepHCTHKH 

(pacnpeAeReHHe no MHOEeCTBeHHOCTM BTOpHqHNX qacTHU ~ : ~~6f~tf• 

cpeAHD~ MHOEeCTBeHHOCTL 9 ~KTOPHBRLHHe MOWeHTN, KOppeRHUHOHHHe 

napauerpH), npeACTBBRH~mHe HHTepec ARH llOHHMBHHH AHHBMHKH CHRL­

HHX B38HUOAeiCTBHM. EcTeCTBeHHO, qro BepOHTHOCTHHe MOAeRH MOryT · 

paCCMBTPHBBTLCH RHWL K8K nepBoe npH6RHEeHHe K CROEHNM peanLHNM 

nponeccau reaepauHH qacTHn. 

B KaqecTBe TBKOrO npH6RHEeHHH UN paCCUOTPHM MOAeRL OAHO­

po~Horo uapKOBCKoro npouecca paauaoxeHHH H rH6enH H noKaEeM, 

qro XOTH BKR~qeHHe nponeCCOB rH6enH qacTHU He H3MeHHeT ~OpMN 

pacnpe~eneHHH no MHOEeCTBeHHOCTH no cpSBHeHH~ C nonyqeHHOI B 

WOAeRH 663 nornomeHHH/3/, HO cymecTB6HHO BRHH6T HB 38BHCHMOCTL 

cpe~HeM WHOE6CTBeHHOCTH H KoppeRHUHOHHHX napaMeTpOB OT SHeprHH. 

0TM6THM TBKEe, qTO peaynLTBTH, nonyqeHHNe B ~ -MaTpHqHOM 

no~xo~e B npe~nonoxeHHH qacrHqao xorepeHTHoro xapaxrepa o6paaoBa­

HHH qacTHU/4~ OTBeqaDT qacTHOMy cnyqaD OAHOPOAHOrO U8pKOBCKOrO 

nponecca c paBHWUH HH~HHHTeauuanLHHUH BeponTHOCTHMH poZAeHHH H 

rH66RH qBCTHUo Bee HeKorepeHTHHX COCTOHHHI O~H03HBqHQ onpe~6RH-

6TCH qepea napawerpu uapxoBcxol nenH. 
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2. ITpH oOuqaow paccwoTpeHHH wapKoBcKoro npouecca roBOPHT o 

BCPOHTHOCTH K8KOrO-BH00 COUUTMH B TOT HBH HHOA MOWCHT BpeweHH. 

EcnR npHweHRTL TeopRD wapKOBCKHX npoueccoB c nepeweaaoA-Bpeweaeu 

K OITHC8HMD WHOECCTBCHHOA reaepBUHH Q8CTHU 1 TO MHTerpaBLHUC X8p8K­

TCpMCTHKH1 noByQCHHUC KBK peayBLTBT peweHHH ypBBHCHHA Konuoropo­

BB, oy~yT WYHKURH»H aeaaORD~aewoa BCBHQHHN - BpeweHH paaBRTHH 

nponecca. ~H ITOBYQCHHH EO 38BHCHMOCTH 5THX xapBKTCpHCTHK OT 

5HeprHH HCOUXO~HWU KBKHC-TO CITCUHBRLHUC npe~ITOROECHHH 0 KOHKpeT­

HOW ITOBC~CHMH HHWHHHTC3HM8BLHNX BCPOHTHOCTCI C pOCTOW SHeprHR. 

C ~pyrol CTOPOHU 1 38BHCHWOCTL HHTerpBRLHNX BCRHQHH OT 3HCp­

rHH MOECT OUTL ITOBYQCH8 CCTCCTBCHH0 1 CCRH BMCCTO BpCUCHH B K8-

QCCTBC wapKoBcKoA nepeweaaoa~) cnyqalaoro nponecca BwOpaTL aHep­

reTHQecKyro nepeueHHyD, KOTOpaH Hwena OW CBOICTBB, 8H8ROrHQHHe 

CBOICTB8W wapKOBCKOro BpeWCHH, T.e. 6NB8 ON HenpepHBHB, a~~HTHBH8 

H MOHOTOHHO B03p8CT8B8 B nponecce B38HMO~e!CTBHH. 

B penHTHBHCTCKOA KHHCMBTHKe HMCCTCH ITO~XO~H~8H HenpepWBH8H 

nepeMCHH8H C paauepHOCTLD CKOPOCTH 1 BBC~CHH8H HC38BHCHUO e~e 

B.BapHQaKou, r.reprnoTueu H A.A.PoOOou/5/ H uasBaHHaH nocne~HH» 
6WcTpOTOI (rCipic/ity} B OTBHQHC OT CKOPOCTH (VefoSt"fJ)• 5Ta 

nepeMCHHBH HBBHCTCH paCCTOHHHeU B npocTp8HCTBe CKOpOcTe! !oOaqeB­

CKOro/6/ H K8K paCCTOHHHC - 8~~HTHBH8. 0THOCHTCBLH8H UWCTpOT8 

~BYX HYKROHOB, CTOBKHYBWHXCH np111 aaeprHH £ B B860p8TOpHol 
tl f1 

cHcTeue H E :: [2.M(E +M)j B cHcTeue 111x neaTpa uacc, ~o BaaHuo-

~elcTBIIIH paBHa 

*) B BCpOHTHOCTHHX MO~CRHX UHOECCTBCHHNX nponecCOB B K8QCCT­

BC MBpKOECKO~ Henpep~BHO~ nepeueHHO~ HBPH~y CO BPCUCHeu/2/ HCITOXL-
30B8JIOCL H PBCCTOHHHe B oOuqaou npOCTpaHCTBe/I/. 

4 

Y = aYch ~ ~ 2.orch fM *, (I) 
r~e M - uacca ayKnoaa. ( 8~ec1> H ~anee npHHHTO C = I). 

PaccMOTPHM reaepauHD a~poHoB npH B3aHMo~elcTBWH HYKJIOHOB 

BHCOKOI aaeprHH KBK CJIYQBHHHI nponecc, P83Bl1BaDmHHCH no uepe yBe­

RHQCHHH 3HeprHH 1 nepe~8B8CUOI BTOpHQHNM a~pOH8M OT E38HUO~elcT­

BYIDmi/IX C Hl<l~H It! MC~~y C06ol HYKJIOHOB. qTOON yqecTL H80RID~aromyDCH 

B 3KCrrepHMCHTC HCITOJIHYD HeynpyroCTL CTOJ!KHOBCHHH HYKJIOHOB, OXapaK­

TepHayeu ITPOUCCC HHB8pH8HTHHM 3HeprOEN~CRCHHCM 'YY( II' 1 paBHHM 

uacce oopaaoBaBWHXCH a~poHoB KaK nenoro 

(2) ~ * v r 411 

'Yl = ·• c' 
r~e K::.JJ<,R';_ , K,(l.) - Koa!WJHnHeHTu 

HOCTH*) • 

HeynpyrocTH HYKROHOE b OT~CRb-

B KaqecTBe uapKoBcKol a~~HTHBHol nepeueaHol 3Toro rrpouecca 

aa~a~Hu rrpo~oBLHNH paauep ~ oOnacTH b npocTpaHcTBe cKopocTeM, 

OXB8TNB8DmeA TOQKIIl, KOTOpNe rrpe~CT8BJ!HIDT "MHpOBNC CKOpOCTH"/?/ 

( l<lRH CHCTCMiil ITOKOH) qacTHU, OOpaayromHXCH B rrpouecce B38HI.IO~CHCT­

BHH HYKROHOB (pHCYHOK a,O). CBH3b rrepeMCHHOH Y C HHB8pH8HTHiiiM 

::meprOBbi~CJ!CHHCU "»? • ITORYQHM H3 COOTHOWCHHH 

HOB 

t'" 

)"/~ 

1'¥) ill.:- 2 c/ rt) 'f ( J,, ,f.J.) m c h f" c/; {.1. cif" rl~' 

*) B oomeu cnyqae CHcTeua UCHTpa uacc oopaaoBaBWHXCH a~po­
He COBrra~aeT C UCHTPOM Mace peaKUHH, (CUM) npHQCM CMemeHHC 

ITCpBOI orrpe~CRHCTCH COOTHOWCHHCM/B/: 

chY?i"= K,+k'1.. 
2Vi<:Kt 

, J' - JJOpCHU-clJ8KTOp 

CHCTCMbl ueHTpa uacc BTOPHQHUX a~poHOB B CUM peaKUHH. 
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PHcynoK. CxeMa MHozecTBBHHoA reHepau1111 tJacTHU B oopaaax 

npOCTp8HCTB8 CKOpOCTetl; M8pKOBCKI1~ npouecc ITPBi'!­

ITOJlaraeTCH p83IJI1IJ8lO!lli1MCH B oOe CTOpOHbl OT QeHTpa 

00Jl8CTI1 reuep8UH11 B)IOJI:b COOCTBBHHOtl 0011 ee B CJly-

488 C0Bll8,l(8HI1H (a) 11 H8COBIT8~BHI1H (0) 0011 OOJI8CTI1 
c oc110 peaKQHH - OTpeaKoM N /Y.:

2 
• 

.1 

. 6 

3,n8CL 'P(S,,,fJ.)- ITJIOTHOCT:b 'JI1CJ!8 'JBCTllll M8C:Cbl trl , 11M8l0[41!X 

rronepe•my10 S.L 11 rrpo,noJihHY!O f 11 HOMITOHeHTbl ObiCTPOTbl, f!pe,ncTa:E­

MlH 'f(f,,,}'J.) ll :EH,ne npOI13llB)l8HHH ITJIOTHOCTH :EBpOHTHOCTH 'f'""r{;Jua~­

TI1 qacTI1UY c rronepequo~ OblcTpOTO~ J..! H8 rrpo~OJI:bHYJO ITJIOTHOCT:b 

qttcJia qacTHU 'f 11 (f11), B rrpOCTB~Il!BM npe~ITOJIOl!I.BHHtl 00 O~HOpO)IHOCnl 

ITOCJIB)IHB~ H8 OTpeaKe y H8XO)li1M 

TO BCT:b 
~if"' 2'1~ sh i 

';}=- 2 OY'S h 21'2: I 

".?.t 
(3) 

- II 
r)le "YY(; ::-hi.l I{' ( 4) - cpel!HHH 3HeprMH nonepetJuoro ~IJil~'eHVJH, npi1-

XOi'!HlllBHCH na 8,l(l1Hl1UY 11HT8PB8JI8 npo,nOJJhHOtl ubiCTPO.Tbl; m.l: .frYr~JrnchytJl 
cpe,nHHH .. nonepetJHaH Macca" tJacTttllbl. 

ITpe,nnOJIOl!I.BHl18 0 MOHOTOHHOM pOCTe BBJII1411Hbl ~ L npouecce 

IJ38tiMO,netkTBI1H He npOTI1BOpeqi1T H80JI!O.,l.\88MOtl ,nJIH J!tll.HeV. 11 CTpytl 

BbiCOKO~ 3Heprl111 CllrapooOp83HOCTI1 pacnpe,neJJeHHH 48CTI1U L npocT­

paHCTBe cKopocTe~/9/. ITp11 aa~auno~ aueprttll peaKQI111 E~ y M3Me­

HHeTcH ( BllpTy8Jl:bHO) OT Q ( '{ "= 0) ~0 H8uJJIO,l.\88MOrO 3H8 481!11H y,.,,lt , 
cooTBeTcTBYIO!llero peaJJI13YlOI!(eMycH ~ ~<'= I{ E ~ 

Yr¥>.1f = 2. a v s h (!<" ~ .. ch v_) r s) 
Y>(J. z . 

ll!iH OOJI:bll!HX y (Y>2) 11M88M npocTylO CBH31 'j,.., 4,_ 11 y : 
\1 ~· y /) 16) 
, ,.,Qy - - J-1 ~ \ 

r.ne P. ~ 2 fn -iDL 
2KM 

3H848HI1H 18JII1411H, BXO,l(Hlll11X B napaMeTp ~, MO.HO onpe,neJit!Tb ITO 

JlllTepaTypHbiM ,l(BHHbiM : 

K~QS 

(OU8HK8 C tiCITOJib30B8HI18M 

B3HT~X *13 paOOTbi/II/), B 

rrJ :::: ·' '· .J I tO/ ,n 11 ~ ? -.:.. L -' v,.., .:J • r ~ .) . 'I 

~11arpaMM MH CTPY~ c auepr11eil £) I03raB, 

peayJibTaTe llMeeM f.;== I ,2. 
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2. Ey~eM MO~eRHpOEaTE MHOXeCTEeHHy~ reHepaQHID a~pOHOE QeRo-

4HcReHHWM O~HOPO~HWM MBPKOBCKHM npoQeCCOM pa3MHO~eHHH H YHH4TO­

aeH»H 48CTHQ C ynpaERH~mHM nOTOKOM E~ORE OCH Y *), T.e. cnyqat~­

HWtl npouecc 38~BeTCH nocne~OESTeREHOCTE~ 11SReMeHT8pHWX" BKTOE 

HCD,YCKBH»R, pacna~a » CR»HHHH EHPTYBREHWX 48CT»U, npOHCXO~RmHX 

no Mepe yEeR»4eH»R Y H OTOOpa~a~m»XCH B npocTp8HCTEe CKOpOCTetl 

CHCTeMotl T04eK (MHPOEWX CKOPOCTetl STHX 48CT»U), pacnono~eHHWX 

Me~~y T04KBMH, npe~CT8llRHIDmHMH M»pOEWe CKOpOCTH H,YKROHOB ~0 

ll38HMonetiCTE»R. ~HCKpeTHOe npocTpaHCTEO COCTOHH»tl 3TOrO npoQecca 

onpe~enReTCR 4HCR8MH n OOpaay~mHXCH a~pOHOE. (~RR npoCTOTW 

paCCM8TpHB8eTCH cnyqatl 48CTHQ O~HOrO COpTa). ITOCKOREK,Y MW MCnORE­

ayeM nOHHTHe MapKOllCKOrO npoQecca CO C4eTHWM MHO~eCTBOM COCTOHHHtl, 

HenpephlnHaH nepeMeHHaH '::J aa~aaa aa >IHTepBane [ 0, oc) • B aarneM 

cnyqae aTo oaHaqaeT npe~nono~eHHe oO o~HoponaocT» npouecca np» 

RIDOOtl OTHOC»TeREHOtl 6wc~poTe y CT8BKHBSIDm»XCH H,YKROHOB. ITpH 

R~OOM, CHORE yrO~HO OOR:blliOM 3Ha \!eHHH y nepeMeHH8H !:f npo6eraeT 

ECe 3H84eHHH B HHTepnane { 0, !/mu-]• r~e J,,,.,, 38BHCHT OT y CO­

rRBCHO (5), (6). ~RH DpHMeHHMOCTH T8KOrO ODHC8HHH K peaREHOMy 

npoQeccy TIPH KOHe4HWX (XOTH H OOREWHX) 3HeprHHX He06XO~HMO, 

'ITOOb! nepOHTHOCTl1 K8H8ROB C OOR:bWHM 'IHCJIOM "IIBCTHQ n > ff ( ff 
cpe~HHH MHO~eCTBeHHOCT:b) ~OCT8TO"I!HO OWCTpO y6WB8RH C POCTOM 

MHOll!eCTBeHHOCT» n . 8KcnepHMeHT8R:bHWe naHHWefi2/ YK83hlll8~T Ha 

TO, 'ITO BhlnORHReTCH, ITO KpatiHetl Mepe, ,YCROBHe P, >h ~ 2 Pn-t , 
P v;, 

rne n = ;;=-, • Ha 3Toro ,YCROBHH MO~HO OQeHHT:b EKRB~ OeCKOHe'l-v\·ntc 

HOrO 11 XBOCT8 11 pacnpeneJieHHH no MHOll!eCTBeHHOCTM: 
oCl 

!; Pv;.,.,•t< ~ 2 P..v,.,., 

*) BBeneHH8H 3~eCE nepeMeHH8fl Y OTRH"I!8eTCH no CMWCRY 
OT M8pKOBCKOrO 11 BpeMeH.I'I 11 'j E pauoTe/3/ • 

8 

: ~ 

:~ 

(3~ecE ;/~ 4y- U8KCHM8R:bH8H MHOll!eCTBeHHOCTE, aaperHCTp»pOB8HH8H 

npH ~aHHotl aHeprw». HanpHuep,npw aaepr»» nepBH'IHhiX HYKROHOE 

400 faB 3TOT BKRa~ O'leH:b Man: 
~ -3 
2 A.,· -+I{ ~ 2 · 0, 5-/0 , 
t(::! ,..,cy 

T.e. nonpaBKa ueHee O,I%. 

ITo~qepKHeM, 'ITO paCCMBTPHEaeMaH 3~eCE MO~eRE OTHOC.I'ITCH K 

oTpall!eHM~ B oopaaax npocTpaHCTBa CKopocTetl pea~EHoro npouecca, 

p83E.I'IB8ID~erocfl B npocTpaHCTBe-EpeMeH.I'I. ITOCKOREKy npocTp8HCTbeHHO­

BpeMeHH8H K8pTHH8 He KOHKpeTH3.1'1pyeTCH, TO TipHMeHeH.I'Ie nepOHTHOCTHO­

ro no~xo~a, BMecTo ~»HBM.I'I'IecKoro, coBeprneHHo ec rec TEeHHo. 

3. ITpHMhle ypaBHeH.I'IR KonMoropoEa/B,I4/ ~nH cnyqat!Horo npo­

uecca B M8TP.I'I'lHOtl WOPMe .I'IMeiDT BH~ 

r~e 

?= 

!I~ 

Ao 
( 

Poo 

( qoo 

\ O,o 

cl/?fy) = IJ>(y) )( 11, 
c !I 

Pot ... Pon ··· 

) 
Oo.-•... ) 

Pn ... Prn. · · 

Oo, 
Q,, Otn· · · 

.... 

- MaTp~ua nepexo~HhiX 

BepORTHOCTetl, 

»HWHHHTe3HMBREHaR 

uaTp»ua npouecca 

(7) 

Hac »HTepecy~T npoueccw nepexo~a 2 ~ n,~ + HetiTpanEH~e qac­

THQW. JIOJJHOe <mCRO 38pHlKeHHbiX 'l8CT~Q ntl, YCROEHMCH nepeC4HThi­

E8Tb H8 'lHCRO O~HOHMeHHO 38pHlKeHHhiX 48CTHQ (~RH onpe~eJJeHHOCTH-

OTpMQSTeREHOrO 3H8K8) no WOPMYRe n: n-= .flr~- 2. *). 

Tor~a BepoRTHOCTH P2n 6y~yT npe~cTaBneHhl BeR.I'I'lHHSMH P, = Vi,-
ch. on (](,,( 

*) ECRH onHa HS HaqaREHhiX 'l8CTHU Het1Tp8REH8H, TO WOPII.YJJ8 
nepectJeTa n::: n,J.-f • 

2 
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( Vn- - C8'-!eiHie polK,l(eH~II n· OTPII!l.\8T8JlbHO 38pHlK8HHbiX 48CTII!l.\, 

Ginee - non Hoe Heynp::,Toe ce4eH>Je). 

YcnOLII!e MBpKOEGKOrO CBOICTBB npouecca Qlj = 0 ,ll.JIH 

!t'-j/>f ,ll.aer MaTpauy i/ B Bll!,ll.e 

A:: flt -(l,•_!.l,) -~I 0 0. (8) 

(

- .\o -~<> 0 0 0 . ) 

o .f-1< -Ot'-"t) J, o .. 
0 0 0 0 0··· ' 

r,lle ), > O,JC-Ii )0- 11HTeHC11BHOcTI1 pacna,ll.a 11 cJII1flHI1H 4BCTl'll.\ cooTBeTcT-

I;euHo; ) 0)0- 11HT8HCI1BHOCTb IJH8WHero II!CT04Hl1KB. 

inll Toro 4T00bl MBTPI1U8 (8) O,lJ.H03H84HO onpe,lJ.eJiflJI8 perynflpHYA 

·MapiWFCKlltl npouecc ( ~ P01<-:: f) , Heooxo,ll.MMo/13/ BhiTIOJIHeHI1e ycno-
1 Hll 00 ,.., I( 

:----> I A n ) . n~ n .)1,· ) 
0 ,._/ ( I {":/ L \ r1~.. ~=· rrr; .. - = 

00 

(9) 
·n~ I ' f,, ,_, 

Pr.ryJIHpHOCTb npouecca 03H8488T 0 4TO HB KOH84HbiX l1HTepEBJIBX 3Hep­

POBhl,ll.8JI8HHII H8 MOlK8T pO,ll.II!T&CH 0ecKOH84HOe 4l'ICJIO 48CTII!l.\. 

Cny4al JIII!HeiHoro pocra II!HTeHCII!EHocreM pacna,ll.a 111 CJIII!flHII!H 

J, = n) , ,{) .. = "ft 
ypaBH8H1111M>1 

, KOTOpbll Mbl paCCMOTpii!M, Ollii!ChiBBeTCH 

Jo 0 0 

I -(-U)•,u_! )•), 0-~ cp: ( P00 · PD \: ) 
,:; tf 2)-1 ·(Vd·2/u) 2l•.t I(IO) 

0 0 

111~111 IJ paaBepHjTOM El1,ll8 

c/ Po/y) = _ )
0
Pb('f) -"

1
0 PI {'J) 

dy 

0 u 

(II) 

d p, (J) _ r)rn- 1) + 1 }P.. (y·!-fJ+ ujn•)oj"1r~('j)-j-;01'1.lf?. /Y) d!f - [A' llo n-1 / L'" • ·.+. 

( 2necb li nanee r Mec To Pon c:1nP•.1 TIMe& Tb Pn ) • 
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I 

' 1 

LnH npoueccoB 411!CToro paaMHOlKeHII!H ycno111e perynHpHoCTH 

2 _j_ - o,JG 
., )n - (I2) 

,ll.OITYCKB 8T TOJ!bKO Jlii!HeiHyiO 38BIIlCl1MOCT& ), ""n) /14/ • Eonpoc o To1.1, 

IIBJ!fl8TCH hill T3KOA poeT 8,ll.II!HCTB8HHO t03MO~HbiU Z!.JIH ~JIJ48~Hb1X npo­

l.\8CCOB c rMDeJI&IO, HJlK,ll.BeTcH E ,ll.OTIOJIHII!Ten&HOM lllccne,lJ.oBaHHIIl. M3 

( s) Blll,ll.HO. HBIIPIIlMep. 4TO llplll A" ~,..M, = Cl n 2 l1 )0 L:~ a J'CJIOEII!e 

per~JiflpHOCTil CTBHOBI1TCH 8HBJIOrlll4HbiM bblpameHIIliO (12). 

Cll!cTeMa JPBBHeHul (II) 3KBHBaJieHTHa ,lJ.B0qepeHuuaJILHo~y yp6L­

HBHI1KJ B 48CTHh!X l1POIIl3BO,llHbiX ,ll.JIH npOI13BO,ll.flll(8tl lty Hl{Jllll!-l Q (f. J)=Ll! "/?,ty) 
" 

d G. r 2 j'JQ / ) Q ')2=;..Al -{)+p)'?+~ ~--4-Aot?-1 . 
(I3) 

Ly,ll.eu pewan aro ypaBHeHII!e MeTo,ll.oM xap5KTepl1cThiC 

dy =-- ~~? ::: da 
)1-,';J~_,-u)l+_p )J?-I)Q. (I LJ) 

OD~ee peweHII!e ypaEHeHMH (13) ecT& npoM3~0JI&Han iYHKUI-111 ,nByx II!HTer­

paJtoE ypar:He!mtl (I 11) F(c; c;): 0 

c 1 = 1- ?-J e(..t-..Ml Y 
l- ..ll 

/l 

c~-= Q !':;;;_A 1-1.~ 
~~ :i) . 

(I5) 

lJacrHoe peweHII!e, y,noBneTBOPHIOU:ee Ha 48JI&HOM" 111 rpaHII!4HOil.J ycJJO-

ElllflM Q (l,lj:-0):: (} (l:/, y): 1 , 0Tp8~81Qmi1M JCJ!Obii!H OTCyT-.. 
48CTI1l.\ B H8 4BJI&Hhl~ ,MOM8HT ( 'J-: O) Ill HOpMII!pOBKII!, 8CT1 

( 
I - ::!!. J J.,;/ a r~. Y J = _ __:.:.---~ --;;---:-

?-1·r,-2)efl-wJy . 

CTBII!H 

(16) 

JII3 (16) !lerKO orrpe,ll.e]\HIOTCH cpe,ll.HflH r.:HOll\8CTB8HHOCTb 11 liTOpol 

KO ppeJifll(lllOHHhll !18 paMeTp; 
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n = 'Jen Q(?, ':1)! _ 
'd l -

?=I 
Y= frncv 

)o { 0-.-u)Y~..- J 
- e -1 A·.M (17) 

= ro< fnG(u~ = _ddl re(..l-~JY ... ~x :!~ (18) 
ll ra 7 ~ ?= , o. -,LL J L ' 1 . 

PuccMOTPHM Tpi! cny'laH: 1'1>=y ...... , / , " .A=,tl • 
A ,.~'-t ' A ...__,c.,.1 

B neprOM ilMeeM GTeneHHYID 33EUGilMOCTb cpe1HeM MHO~eCTBeHHOCTil OT 

:.JHeprHM: n (E"):::: f. ( .E_
11

) 'lY 
I M - I. ~ 

Y=-~-.M t/ = 0, 3 .d.s_ 
)-,'-1 

(I9) 

t., 
2 

Ao 
,i -/t/ 

BTopotl () ~ ~) - HHTepeceH TeM, liTO B BL;HMDTOTHKe nonyqaeu IJIH 

cpe~Hetl MH0.8CTE8HHOCTil KOHGT8HTy 

ri £-;:Q<>).@-~J. 
HCiKOHPU, nonon.HI 1 (!3) J ::·_,tl, 11r.:eeM pewem1e 

r i 7 -Aei) Q ( ?, 'j ) = L I - A 'i ti -I) J (20) , 
CJIBICTBileM KOToporo HBJIHeTCH norapH~MH'IeCKill poeT cpe~Hel MHO­

~eCTBeHHOCTH: 

fi{E1 ~ 2)o{fl1{.,"-/2} (21) 

3aMeTHM, 'ITO DOJiy'leHH3R B MO!eJIH '18CTH'IHO KOrepeHTHOrO poa­

~eHHR a~pOHOB/4/ DPOi13BO~HmaH ~YHKUHR pacnpe~eJieHMH DO MHO*eCT-

BeHHOCTH 

Q (~ O,(J) = [t -{?-t) o< o, rs) 1-~ 
1- oUl, O) 1 (22) 

aHanorH'IHa WYHKUMM (20), no~y'leHHol IJIH MapKorcKoro o~Hopo~Horo 

npouecca G paLHbiMM HHTeHCMbHOCTHMH pacna~a M CJ!l1RHHii '18CTMU )?U • 
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l 

B ~puyne (22) ol - Rea HeKOrepeHTHbiX COCTOHHHM H 

1 ,./J 0 I 3 I I 1/ l 
4,{J"}: @FJ, J 1-F tt"} 8,( P~ S, J 'JaJ /. 

r~e ~~ - ~YHKUHH W~~. 38~8HHOrO B38HMO~eiCTBHeM ~BYX rrep­

BH'IHbiX a~pOHOB. CpaBHZHaE (20) H (22), ITOJIY'IHM 

0,(!)= 
J.{ln .j;;,_-11) 

-1+ )(tn~~ -II) 
(S= EI(<J 

11{5]= qtsl = .J.({n sl_ J') 
1- Glq(5) M 

H G'( =- 1o 
T.e. OTHOWeHHe HH'reft!QJUa!CICD ) p8Cll8;ll8 '18Ci'HU K HHTeHCHBHOCTH 

A 8 reHepauHH HX ~ •c~o'IHHKou (HYK~oHauH) orrpe~e~Her Eec 

HeKorepeHTHbiX COC~ c( t M II8CTH'IHO KOrepeHTHYil reHep8UHID 

8;llpOHOB YOKHO HH~e~me~ K8K M8pKOECKyD O~HOpO~Hyll UeiTD 

c )=-.,M • 

ITpoHSBO~HmHe t1~ (16), (20) ~amr orpHuarenLHo-6HHOYH8JIL­

Hoe pacrrpe~eneHHe n~ ~TmeBHOCTH (pacrrpe~eJieHHe IToiH): 

/)~::: ( i'* .l.. F) -A·/; (23) 
;. 11-1 

/:. n -n n I'A ·j P.. = {~/.1 .. ) n J:·o I~ •J 
">;f n/ (/4 J./,r Pi) n .. "A,j 

Koropoe npe~nara~oc~ R pa~ uo~eJIHx/1-3 •!5,16/, H,KaK ow~o 

ITOK888HO E / 17/, S'KR pac~pe~eAeHHeM MOSHO Y:ztOBHeTBOPHTeXLHO 

orrHcau sKcnepHuee~ aa:acnocn <1;,,4 /q;: 11 ::- / (11c~) • . I' IIHr: 

XapaKrepawu ~ ~ore pecnpe:zteJieHHH HBHHeTCH cymecrBoBaHMe 

npe~eJILHol wacwraO&ml ~~ loow, HHJILceaa, Oxeceaa (KHO­

cKeAnHHr/181): 
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'f' (){)=: ~iM Fi P.., -= 
n-+ ao 

( X j) 4 
•/; -----..--:-

(24) ;; -+oe 

X= n;n-. ~11 .. 0 3.lleOI> 

B paOoTe/
19

/ 6URO npe.ztoTaBReao on~oaH~e aKonep~MeHTBRI>Hoil aa­

B~O~MocT~ R:;, Vnc;,;'v, . .,d =lf/(J/-;r.~~JIH pp-ooy.napea~» B .n~ana­
aoae aaepr~~ !9~303 raE (B 1!a6opaTopaon o~oTeMe) ~YHK~~en (24) 

c napaMeTpoM .A1).:: j = 0,259, YKB3UB810D\6e Ha X8p8KTep pacnpe-

.zteJieH~H, 01!~3K~n K yH~BepC81IbHOMy, T.e. He SBB~CHmeMy OT 3Heprv.~. 

PBCCMOTpeHHBH O.llHOM6pH8H BepOHTHOOTHBH MO.zte1II> MHOlKeCTB6Hf:IO~ 

reaepa~H~ B.llPOHOE .llOITyOKBeT KBK 1IOrap~~M~'IeCK~~ (2!), TBK ~ CTe­

TIBHHO~ (!9) poeT cpe.ztHeH MHOlKeCTBeHHOCT~ C yBe11~'16H~eM 3HeprH~. 

]orapHWM~'I6CK~a poeT, KBK OTMe'IB1IOOl> 0 HBJIHeTOH eJie.zteTB~eM npe.zt­

ITOJIOlKeH~H 0 PBBHOBepOHTHOeT~ pacna.na ~ eJIHHH~H B~PTYB1Il>HUX '180-

T~U. Tor.zta BeJIH'IHHB cpe.ztHeM MHOlKeeTBeHHOOT~ np~ 3B.ll8HHOa 3Hepr~~ 

peaKUHH aaB~e~T T01II>Ko OT BepoHTHoeT~ AQ aenocpe.zteTBeHHoro 

~cnyoKBH~H 'IBCT~UU B3BHMO.ll6~CTByD~MH HyKJIOHBW~. 

B eBOD O'lepe.zt:o, CT6IT6HHOM poeT eOOTBeTCTByeT TBKOWy npoueoey, 

B KOTOPOM BepOHTHOeTI> paona.na B~PTYB1Il>HOM 'IBOTHUU 00RbWe BepoHT­

HOeTH oopaTaoro npoueooa - C1IHHHHH napH BHPTYB1II>HNX qacTHU B o~Hy. 

C116.llY6T OTU6THTI>, 'ITO B ITOC116.llH6W OJiyqae .ll01IlKHB YB611H'IHB8Tb­

OH C POOTOW OTHOOHT61Il>HOa OUOTPOTU )f H ITPO.ll011l>HBH ITJIOTHOOTl> 
II -lt i lfy q~oJia t~acT~U. Tor.na ~a yc11oBHR "( J. • COHS noJiy'laeu, qTo 

ope.ztHHH waooa tnJ nonepet~aoro .llB~lKeHHH BTop~'IHoro a.npoaa OTHO­

o~Te1I:oHo eoOeTBeHHOM oe~ 00JIBeT~ reaepan~~ .ll011~H8 38B~C6Tl> OT 

'i KBK 
mJ ('i),... ccms f 

lfy ' 
ITPH'IBW TBKOe YW6Hl>W6H~e ~J WOlKeT ~ He npHBO.ll~Tb K ITPOTHBOpe­

'IHD e BBXHoa XBPBKTep~eT~KOI UHOlKeOTBeHHUX nponeeeoB-KBB3HITO­

OTOHHOTBOM ope.ztaero nonepe'!HOrO HMITY1Il>08, eo11H 0000TB6HHBH 001> 
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o6JIBCT~ reaepauH~ h npocTpaaeTBe oKopooTeM ~MeeT B cpe.naeu aeaJ·­

JieBOM J'r011 e oo:o10 peaKU~H - oTpeaKOM, ooe.n~HHJOII;~M HyKJIOHbl .no 

E3BHLIO.lleHOTB~H (p~eyHOK 0). 

Tipe.ztCTBEJIHeT ~HTepec OOoOmea~e ~3ROlKeHHOH OXeMbl HB 01Iy'IBI 

HenpepbiBHbiX npoueocoB, 8H81IOr~qf:lbiX ~~~Y3~0HHNY, KOTOpoe ITOSB0-

11~110 6bl Oll~CBTl> ~HK11103~BHU6 OITeKTpU. 

MOlKHO ObiJIO ON TBKlKe HOC116.llOB8Tl> Bonpoo, oymeoTByDT 11~ pery-

11HpHUe peweHMH ypaBHeHHI Ko11uoropoBa .ll1IH nponeeoa paaMHOlKeH~H ~ 

rH6e1IH t~acTHU o KBa.ztpaT~t~aoa aaBHeHMOOTI>JO ,A v. fl oT 'IH01Ia 

'18eTHU n , H ecJIH eymeeTBYKlT, TO .llBIOT 111!: OoJiee B.ll6KB8THYIO 

3KCnep~M6HT8Jll>HUM .llBHHbiLI K8pT~HY MHOlKeCTB6HHOI reaepan~H. 

]~TepaTypa 

I. K.Fujlwara, 'f.Kitazoe. Progr. Theor. Phys., ~. 1244 (1'.!70). 

2. ll.K.Dushut ln, V.J>l.J,ialtsev. Jii11t preprint E2-'(27G, 

Dubna, (1'.!73). 

3. A.C.TioTyna. ~OKJI8.llU AH ECCP, ~. 2I (!974); ~. 3II (!974). 

4. B.M.MB1Il>UeB, c.~.C~HeroBOKHH. Tipenp~HT O~H"· P2-8878, 

~y6HB (I975). 

5. 1.\Taricak. Phys.Zeitschri.i."t, .11, ':13, 287, 585 (1';:10); 

Darstellung der Relatlvltatstheorle in dreidimensionalen 

Lobatshe~·skijechen Raume. Zagreb, 1924; G.1Ierelotz. Ann. der 

Phys., .21. 404 ( 1910); A.A.Robb. Optical eeometry ol' notion; 

a new view o:t' the theory of relativity, CamiJriJge, 

1';:11. 

6. H.A.qepH~KOB. Hayqaue .llOKJia.ztu B~cwe~ mKo1Iu, ~~a-MaT aayK~, 

~ 2, !58 (!958); npenpHHT OHHH P-723, ~yoaa (I96I); 

Me~.nyaapo.ztHBH a~MHHH wKoJia TeopeT~qeeKoa ~wawKH npw O"HH, 

T.3, ISI (!964). 

15 
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9. ::..r.IyoeneB. l1aBecTHH AH CCCP, cep. 4man. 28, !829, !835 

(!964); 21. !487 (!967). 

IO. B.C.I.1ypawH, Jl.l1.Cap~~eBa. KocD'Iet:Difl ~· l!X B3al!uo.neRCT­
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!2. if.V.lunmooov et al. Phys.Lett. 42.R, 5119 {112!172). 

11.·r.Dao et al. Pltys.Hev.Lett. 2:;. 1102'( [n972). 

C"'lromllere; et al. Phys.Hev.Lett. J!. 1%3 {1:,'7)). 

I3. C.KapJIHH. OcHoB~ TeopHM cny~al!mu: mi~e.coo:B. "M11p", M., !97!. 

!4. B.<T>ennep. BEe~eHHe B TeopuKJ EepomiHDC1!'fl~ 111 ee npHJJOJi(eHldH. 

T.I., "~Hp", M., !~67. 

IS. A.Glovannl1LI• i!uovo Cim. 10A, '113 ( 1::!7.2). 
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I7.A.Giovannini et ul. liuovo Cim. 24ll, 4211131'4). 

!8. ;;.Eoua, II.''·'· elnet., P.Olesen. ;:Ull!cl • .Pl,,vs. i!40, 31'( 

(1':!72). 

I9. A.B.roBopKoE. B eel. "MelK~yHapoABid ;c~ilil no rJJyLoKoHeynp;yrMM 

11 MHOJKeCTBeHH~M npoueccaM llpl'l JlliiCil:liQU B~illl'IUIX 11 • Jl.yOHa, !5'73. 

PyKOllllCb IIOCTYTII'!Ra B li'l:U:aTcem..cJW.>l OT,l\eJI 
!6 anpeJIR 19~ TO.,lla. 
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Y CJIOBHSI 06MeHa 

flpenpBHThl H C006ll(eHHJI OHJlH paCCbiJJaJOTCJI 6ecDJJaTHO, Ha OCHOBe 
B3aBMBOrO 06MeHa, YHHBepCBTeTaM, HHCTHTyTaM, JJa6opaTOpHJIM, 6&6· 
JIBoTeJCaM a Hay'iHhiM rpynnaM 6onee 50 CTpaH. 

fiOMHMO peryJJRpHOH paCCbiJIICB B nOpJI~JCe 06MeHa,H3~TeJJLCJCBi 
OT~eJJ elKero~HO BbiiiOJIHJieT OICOJJO 4000 OT~eJibHbiX 3anpOCOB Ha Bhl" 
ChiJIJCy npenpHHTOB a coo6ll(eHBii: OH.HH. B TaJCHX 3anpocax cne~yeT 
06JI3aTeJibHO yKa3biBaTb BH~eKC 3anpaWHBaeMoro H3~HH.II. 

A~peca 

llHcbMa no seeM aonpocaM o6MeHa rry6nHKallHRMH, a TaKlKe 3anpo-
cw ua OT~eJJbHhle H3~aHHJI cne~yeT uanpaBJJHTb no a~pecy: 

101000 MocKea, 
FAaeH&Iii nottmaMIII, n/JI 79, 
H3oa111eA&cKuii 0111oeA 
06"beOUHeHHOZO UHC111U111yma 
JIOepHbiX UCCAeooeaHUU. 

A,Apec ~" DOCbiJJJCH acex ny6JIHKaUHH B nopR,IlKe o6Meua, a TaiOKe 
~JIJI 6ecnnaTHoi no~acxa Ha uay'iHwe lKypuanw: 

101000 MocKea, 
FAaeH&Iii nott111aM111, n/JI 79. 
Jlay'IH0·11JeXHU'IeCKaJI 6U6AU0111eKa 
06"beOUHeHHOZO UHC111U111Y111a 
JioepH&Ix uccAeooeaHuii. 


