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H3YQBHHB npoqeooa MHO~eOT~BHHOrO pO~neHKH qaOTRU ~ anpOH-Rnep
H~K BSaKMOneMOTBRRX npa E~OORHK aHeprRHX H 60nhlliHX napenaqaX HMnynhoa 
~~3~~aeT 60nhmO~ HHTBpeO,TaR RaK B aTHX npOusooax,~ OTrrHqHe OT anpOH
HYRnOHH~X E9aHMOnSMOTBH~,~TOpaqH~e qaOT~ MOrYT pO~naThOR E OTOnKHO
~eHKaX, E KOTOp~X npHHHMaIDT yqaOTae HeOROnhKO HYKnOHOE Rnpa-MHllieHH 
(MHOrOHYRnOHH~e ~SaKMOnBMaT~HR).HoonBnO~aHHB XapBKTSpHOTHK ETOpH~fl~X 

qBCTau,06pa90~aHH~X B MHOrOHYRnOH~X E3aRMOnBMaT~HRX,n03BOnReT nony
qaTD o~en8HHR O MeXaHH9Me MHo~eOT~BHHOrO pO~neHRR Ha Rnpax.B O~R3H O 
aTHM 0006H~ aHTBpBO npH06pBTaST ~onpoo 06 aKcnepRMeHTallbHOM B~neneHHa 

MHoroHYRnoHp~x BsaRMonenaT~H~.OnHRM a3 onoo060~ TaKoro B~neneHHR R~

nReTOR oT6op 006HTH~ no KHHeMaTRKe,3anpemeHHo~ nnR ~3aHMOne~OT~H~ an
pOHOB TonhRO c OlUíKM HYRnOHOM Rnpa-MmnsHa/1/ . 

B pa60Tax /2,31 npOEOnBnOOh aKCnSpKMSHTanhHoB aooneno~aHae He

KOTOP~}[ xBpaKTBpRoTHK MHoroHYKnoHHHx B3aKMOnei1oT~atl Me30HO~ o RnpaMH 
yrnepoUB npH RMnynhoe 40 faBio. ~n npenno~eH MeTon B~neneHHR MHoro
HYKn0HHHX C06~THH no BaHH~e cYMM8pHoro a~aKTpH~acKoro 3ap~a Bcax 
~TOPHqH~X qaoTHU,3a HCKnIDqSHHeM BneHTH~HUHpoBaHH~x npoToHo~. 

B HaOTORWS~ pa60Ts nnR,B~uenegER MHorOHYKnOHHHK 006HTB~ BS 
n-c - ~8aRMone~oT~a~ npa 40 faBio 'Hononh3yeToR MeTOU MBOOH MKWsHa / 4/ • 
B 3BBHCKMOOTH OT BenaqaHH MaOOH MHmSHB aoon~~IDToR openHHs MHo~eOT

BeHHoaTa, RMnynhOHHs a yrno~He xapaKTBpaoTHKa BTOPHqHHX rr--Me30HoB a 
npoToHoB.CpenHaB 3HaqBHRH MHO~SOTBeHHOOTa BTOpaqH~X 1lH0HO~ (n+-Meso
HO~) a cpBnHas 3HaqeHHR KBanpaTa nOnBpeqHOrO ~~nynhoa ~TOpaqH~K rr--Me
30HO~	 a npoToHo~ aHaHH3BpYIDTOR B 3a~aOKMOOTa OT BSnaqBHH ~aupaTa non
HOH snepraa B CHCTaMa nearpa Macc SJ1'·c, 1I00000QaHH1la 'pa3Y~hTaT~ cpas
HHBaIOTC.fl c npencsasaaaea KBallTOBOH XPOMO,IOdHé1MllID1/ 5 ,6 , 7/ • 

MBTOnBKa aKOnBpHMBHTa 

aKOnBpBMSHTanb~M MaTBpHa~ 6Hll nonyqSH o nOMOW~ UBYXMBTPO~O~ 

nponaaoaoâ nY9~phK01!0~ RaMep~' JÍB3 OWili,06nyqSHHOi1 nyllKOM Il"-M'e30Ho~ 
o	 RMnynbooM 40 faBio sa oepnYK01!OKOM YOKopHTBnB. 

B pa60TB Bcone~DToR xapaRTep~O~HKE BTOpaqHHK qaOTKU, 06pa90Eas

HHX 1! onenYD1IU'IX psaKUHRx: { JJ- } , 
;rr - + C ~ ~... oi- X. (I) , 

p -
Bcero 6Hno sapsrBoTpapoBaHo 32364 ~3aRMonB~oTERR n -MS30S0~ o 

nponaHoM (CsH8) B pa60QeM o6~eM~ KaMspH.il3 Hax o nOMOWhD 06~QHHK KPH
TepBB~ oT60pa U-c - B3aBMOneMOTBB~ 18/ 6~no BHnaneHO 8791 c06HTBe, 
KOTop~a npanOTaBnRDT o060~ npaHMYWBcTBaHHo ooynapBHBR nSpBHqHHK 

rr--M6S0HOE P nBYMR H 60nae HYRnoHaMm Rnpa yrnepona. 
YBeneqBTh qaono ~HnenaHHHK U-C - E9aKMOUB~OTBBn H UOnD MHoro

~KnOHHHX ooynapBHB~ n031!OnRfT MaTon MaOOH MHmeHH. 

I Dh.tr<,),t .:ad~n ,"P.,',CTHT'YU', ,
SUl~~;(L,l". HI ',;)1l3iUlfA 

6~"t:.) li,,' .,-(EKA 



CorrraCHO 3aKOHY COXpaHBHHR 3HeprHH H HMnyrrõca MaCCa MRWeHRM~, 

3~BKTHEHO y'laCTEYDWaH E npOUBCCe CTOHKHOEBHER, OnpenBllHiTOR crrenyD

W811 4;OPMYJIOl1 ( Mi:: E eUHH11uaX MaCCH IlpOTOHa)~ )
M = I.L~, (E-P,,)i _ (tê. - 'ti' (2)

"= Mp Mp' 
rns E R Pu - 3HSpr.IDl. 11 nponõ nsaaã HMIlJ nso ETOPR'lHOt1 'lacTRUll, 

~~R It~ - 3HeprHR H HMnYJIllC HaJIeTaIDwerO nHOHa, 
~p - Macca npOTOHa.CYMMHpOBaHH8 EblnOJIHRSTCR no EceM ETOPR'lHHM 

xacraua», EK1llO'laR H811TpaJIllHhl e .1IpH EblOOKHX 3HBprHRX EhlIlOJIHRBTC.f.i seno
ERe PC:» m: ,nOSTOMY E 4JoPMYJI8 (2) MOllHO npeHBCípa'lll BKJIaUOM ETO

poro t.IJIBHa, KOTOp~~ E HallieM OJIY'la8 OOo~aEJIReT ,O,002.Macca MRllieHH 

OTaHOBRTCR TaKHM 06pa30M aunHTREHO~ EeJIH'lHHO~.nnH Ha61llOuaSMblX B Ha
illeM 3KCnepHM8HT8 3apR~8HHhlX BTOPR'lHHX 'laOTMU 

Mc:All ::. L~dl lf: -t\,). / Mp • (3) 
~ L=' L 

, IIOCKOJIllKY MhI ae MOlK8M YtIHTHE,aTll BKJIan HBiíTpaJIbHHX ETOplNHHX 
tIaCTflU, Bcerua EhlIlorrHR9TOR YCJIOER8 

M~ ~ Mt: . (4) 
Ha pRc.1 npeUCTaEJI8HO paCnp811tlJI8HH8 aaperI1CTpHpOEaHHHX coCí,bj

TH~ no MaC08 MHIDeHH,paCCtIMTaHHOlino ~OPMYJIS (3) nllH 3apR~eHHhlx 'lac
THU.IIpH EHqRCJIeHHH ~~ ~ E naJIllHe~illeM aHaJIH38 He Y4HTHE8nHCll 

npOTOHbl c RMnyrrllcoM P < 250 MsBlc (RcnapHTeJIllHH9 npoToHH). 

ITOCKOJIllKY npH 00yuap8HHH 00 cE060UHHM HYK7I0HOM aceraa M't;" I, 
COCíHTl'IR o M~ >I CJIBnYST OTHSOTH K IrC - Esa11M0usMcTDIDIM. TaRHM 06pa

SOM, HCnOJI1l30BaUHe nOnOJIHHTBJIbHOrO YCJIOEHR M:>1 n03E01IHeT YEBJIHt.IHTll 
'lHOJIO II-C - EsaRMonBHcTBHt1, BHueJISHHHX no 06HtIHHM KpHTBpHRM lei , Ha 

2257 006blTHW.B PS3Y7IllTaTe 06waH CTBTHCTHKa C06HTH~, HCnOJI1l30EaHHHX 
E naHHOH pa60Te, COOTaEHJIa 11048 Irc - EsaRMolle~cTBH~. 

CJIeny8T OTMBTHTll, 'lTO 8CJIB 6bl MH MOrJIH YqHTHBaTll EKJIan Hei1T
paJIllHHX 'laOTMU ,TO paCnpeUBJI8HH& no ~~ CMeOTRJIOOll 6H E CTOPOHY YEB
JIH'lBHKR M~ M COOTBeTCTBeHHO YEBJIRqZJIaCll 6H nOllR MHorOHYKJIOHHblX CO
6blTR~. 

CpenHRR olliH6R~ E H3MepeHRH HMnYJIllCa ETOPHqHHX 'laCTHU COCTaE

llRBT, ~ 14%, B UllH tIaCTHU,OCTaHaEnRB8DWHXCR E KaMepe,DKOJIO (2+3)%. 

B nponaHOBO~ KaMepe ETOpRqHhle npOTOHhl H rr+- Me30HH YEepSHHO 
HnBHTR~pYIDTCR no HOHRsatiaR R np06ary TOJIllKO B 06JIaCTH HMnYJIllCOE 
~o 700 MaB/c.IIoôToMY cpeUH rr+- M8BOHOE HMB8TCR npRMecll HeHUBHT~HqH

pOEBHHhlX npoToHoE o HMnYJIllCBMH 60JIllma 700 MaBlc,KoTopaR COCTaBJIReT 
~I5%/9/. ~yrRe MeTOUH'leOKHB ocoCíeHHocTH aKOnSpHMeHTa noup06~0 
R3JIOlK8HH ,li pacor s /ru/. 

~ MHolKecTlIBHHOCTll ETOPXqHhlX qaOTXU 
3aBRCHMOCTR cpsnaax MHO}KeCTllBHHooTa~ OT ES1llI'lHHH Mt .IJ;JlH 

Ir-MeSOHOB 11 H~BHTHq,ffiU1poEaHHHx nporoaon c HMnYJIõCaMH P >250 MaB/c 
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PRC. I. Pacnpanexeaae COd:f.lTRH rIO PHC. 2. SaBHCl1MOCT:b Cpe,lUieH MHO

Macce MillIleHH -MGt . ~eCTBeHHOCTR BTOpH~HX t.IaCTHn OT 
'" 

B8JlliqRHH MaCCH MmneHH. O - li-Me
SOHbI, • - li-Me30HH oea Jlli.n;HPYto

IlU1X tIaCT-illJ; ("W-Mesom.r"). X 
nporoau. 

npSUCTaEJIeHH Ha pHc.2.IIpennonaraR, tITO cpenHRB MHOlKeCTBSHHOCTR ll+-R 
II- - MBSOHOB nOCJI~ RCKIDDqeHRR HRUHPYDWHX qaCTHU paEHH,MOlKHO OUBHnTll 

SaERCHMOCTll cn ... )<>T M,:" .C 3TO~ USJIllIO aa pHC.Z TBue nplIlCTBBJIBHB11 _ 
CpBUHRR MHOlKeCTBeHHOCTll fi -M8S0HOE 6as JIHunPYIOWHX tIaCTKU (tISpHHe KpYlK-
KH). B Ka'lSCTEe JIMUHpYDwei1 qaCTHUH 6hlJI B3RT C8MblM aHeprBtIHH~ B naHHOM 

C06hlTM II- -MeSOH, UM KOTOpOrO EHnOJIHReTCR YCJIOEHB Jt>I ,5 faB/c /Il~ 
" rne p.~ -npOUOJIllHH~ RMIlJJIllC nr- MB30Ha 11 CRCTSMB UBHTpa MBCC.M3 pRc.2 

BR,lJ,HO, ~TO C YBBJIHqSHHBM MaCCH MHIDBHE CPSUHRR MHOEeCTEeHHOCTll ETO
PRqHhlX tIBCTHU ECBX TKllOB paCTBT.POCT cpeUHe~ MHoaaOTBBHHOCTR ETOPKq

HHX qaCTHU E MHOrOHYKJIOHHHX rr-C - ESaHMOUBlicTERRX npH 40 faB/c Ha6
IDDuaJICR R npE EHuenBHRR RX no 3apRUOBOMY KpHTep~ /2/. . 
. Ha pRc.3 E Ka'lBCTBB npBMepa npSnCTallJIeHH pacnpenanBH~q no MHO

lKeCTESHHOCTR ETOpHtIHHX rr--MBSOHOE nJIR UEYX HHTepllaJIOE 3fta'leHR~ MaOCH 

MilllleHR :M:<I II 4<. ~<. 5.BIIUHO, 'lTO C pOCTOM lleJIMtIHHH M"t pacnpa
UBJIeHRB no MHO&BCTEeHHOCTII cywecTE8HHO CMemaeTCR B CTOPOHY YBBnntIl
HIlR n.- H CTaHOllETCR 60JIel IllJIpOKJ1M. 

IIpII IICCJIB.IJ;OEaHHR npouacca MHo~eCTBaHHoro pOEneHKH qaOTBU leOõMa 
Ba~HO RSMipHTll KEanpaT tI8ThpBXMepHoro HMnYJIõca ~ ,nepauaBB8Moro 
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TO~ R~ aHO~ rpynne ETOpHqaH~ qaCT~~.OTa pelliiT~BCTCKH-HHBapRaHTHaR 

x:apaKTSpaCTERa MHO*eCTBBHHOrO npo~ecca CYWSCTEeHHO SaBRCKT OT ero 
nHHaMKKH,n08TOMY 8KCilspnMeHTanoHoe RsyqeHMB x:apaKT8paCTHK BTOPHqHH~ 

qaCTH~ E SaERCHMOCTR OT 3TOM B8nRqHHH n conOCTaEn8HRB H~ C npe~CKasa

Hllffi~R TeOpeTRqeCKllX MOAe~eH nosB~ReT ilO~Tb ~eHHYID RHWOpM~ 

O ilpHpo~e C~bHHX BSaHMO~eHCTBMH. 

KBanpaT ilBpsnaHHoro qeTHpS~epHoro RMnynoca t OT HaneTaIDWBll 
qaOTR~ K HaóllIDna8MHMETOpnqHHM qaCTR~aM R KBanpaT ilonHO~ 8HeprnR 
fiHOH-npOTOHHoro BsaRMoneMCTEHR B CHCTBMB ~BHTpa Macc 5~~ ilpn EHCO
KH~ 8HBprRR~ C TOqHOCToID no MaCCOBH~ qneHOB ( m; R rn~ ) M6~HO sailR

caTo B cnBnyroweM ERue: 
""I, 2. ~n"'l M""n 

~=-(Po..-l.i=.P\) ~Z~L\;:t\.E-P.,),- ~n' (5) 

• 5 - ::: (Pc..TP,)2.::: Z tl'\p E:IA., 7 (6)
1l p 

rne p~ H PL - qbTHpe~BpHH8 RMnynocH ilBPBHqHOM R ETOPHqHH~ qaCTH~, 

P -tIeTHpB~M8pHHM HMnynoc MI1IlleHH, Men - 3{fxllSKTRBHaR MaCCa aropasauxa 
qaCTR~ ( M~«. = (l.~~ EJ2.- (I:i.~t Pi. y.'). 11s (flopMY~ (3), (5), (6) aan-

IS I. i , i 
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i 
1a1 I 3HeprHH B CHCTeMe ueHTpa Macc
I 
L __ ,-__ :

I
 
I
 W: VS Cpe,IJ;HeH MHOJKeCTBeHHOCTH 
I 

J I BTOpH"lJ:HHX TIHOHOB, OÓpaSOBaHHHXaOS :r- I B rrC-BSaI::IMO~ei1cTBWIX ( O -sxcne
L--1.-- _
 

r"--'
 1 
p~eHT, nyIlliTnpHaR Jll:lliIDi - annpox

o	 2 to 12 nll -

CHMaIJ;IDl {flOPMY~OH (EI); B e+e--88

IDIrHJI.ffIl;ID1 X, 'lIIf , • , A, ., O 
FRC. 3. Paorrpeneaenaa no MHO

8lCCilepItIMeHT, CIJJIOlIlliM ~HH.fl 

~eCTBeHHOCTH OTp~aTallbHHX TIMOHOB
 

annpOKc~a WOPMY~OH (10)
ME: lJJ;JYX illITep~OB SHa"lJ:eHl1H Mac

B PP- H pp-BSaHMO~eHCTBHJlX (pac
CH MH1IIeHH: CIJJIOlllHaa JlliHHR - Ma 

~eTH no KXA - illTpaxOBaa H illTp:ax
M~h~I, nyHKTRpHaR - )J,JIR 4<.M~~. 

nyHKTRpHaR ~m-urn:). 

4 

HO, tITO llenHqMHhI Mt' ,t M ~..-p CBRsaHH MeJKny COCíOR C118nyIDULHM COOT-
HoweHBSM: ~ n 

. M~ =L,..~(E-P.,)\/mp Q: (-t1" M:n)/ Sll-P, (7) 

CornaoHo ~OpMyne (7) B Cn3tIae anpoH-RnepHoro BsaRMonSMCTllBR,ll 
tIaOTHOCTH nllR rr-C - EsaRMonB~oTllH~, KBanpaT nonaOM 3HBprHH li C.~.M. 

n-c MOJKHO OilpanSnHTo c11enyrowRM o6pasoM:
, 11	 

51\-c = M:· S1t-p Qr -\: -to tv'\:'«. • (8) 

OTcro~a onenysT, tITO EBrrHtI~Ha ~-c c TOqHOCTbID ~o Y~anp8Ta s~eKTHB

HOM MaOOH llTOpatIHhlX tIaCTH~ leapaKTepnSY8T llSllRtIHHY tISThlpBKMSpHOrO nB
psnaaaoro H.Mny 110ca t ~ tITO MHorOH'yK110HHHM C06HTBRM, 111lll KOTOpHI
M,t > i , OOOTBSTCTJ!YDT C'yIIIBCTBBHHO Ó011bIIIE:e aaspraa B CE:CTflMB UBHTp8 
aacc , qBM Ir N - COÓHTIIRM. 

Ha pHo.4 npHBOnRTCR sallHCRMOCTo cpBUHeH MHOJKSCTBBHHOCTR BTOPRq
RHX SapRJKeHHhlX llHOHOB OT nOllHO~ 3HeprHH li CHCTeMB ueHTpa Macc n1lll 
paSIDttIHHX p9aKW1~ •.naHHHB no 6+S- - aHHHI'1l11ll1tnU[ ESRTH RS padoThI /12/. 
C ~8nDD opallHeHHR c naHHNMH no e+e--aHHErR1llIURE OpBnHRR MHOJKBCTE6H
HOCTo BTOPZqHhlX SapRJKeHHHle tIaOTKU nnR n-c ~ BSaliMOnSMOT~R~ dHna on
pe~en..Ha ÓBS BTOpRtIHhlX npoToHOB,nonaaR 3HeprRR VV~~ óH11a OUSHIHa 

no CnB.II.YlDU!sH tlJoPMyne: _ _r::- _ õk 
W tt -C - V Sll-C - V1.. mp 'ta. M~ . (9) 

Ha6mo~BMH~ pOCT cpenHB~ MHOJKBCTllBHHOCTR ETOpaqHHle nHOHOB li nrC-Bsaz
Mone~CT.HRle c YBBnHtIeHHBM nonHO~ 3HeprHHVVtt~ KaqSOTESHHO cor~acyeT

CR c pssynoTaTaMH 8KcilepRMBHToE no 8+e- - aHHErZnRq»B. 
IúJaHToBaR XpoMo.IUiHaMmta /5/ T8KJte npsllcKasHE8eT pOCT CpSIlHBll 

MHOJKBOT!BHHOCTH llTOPXtIIWX SapRJKBH8HX anpoHoE c pOOTOM 3HBprKH & 
(HnR nepenatIB EMilynbca t ):

<nc.h >= no + n- e xp l6 .VlNt l ~ I A2.) \. (10 ~ 
AnnpoKCHMaqHB e+.--naHHHx ~opM.Ynoa (10) nOKasaHa aa pHc.4 Cil110WHot1 

1UIHHBíi c napaMBTpaMil no =2,92,tO,04, o.. = 0,0029±0,0005 II 

6 = 2,85±O,07 /I2/.ilapaMeTp oópeSffinta K!aHTOEOa IpOMOnHHaMRK» 

.A Óli11 EHdpaH paJ!HHM 0,5. 
B COOTBBTCTBKH c ~pMyno~ (10) nhR OnHCaHHR naHHHI no n-C-BsaH

MonB~CTBBRM MH ~OnOnD80BallB ~opMyny 

<n",~ > ::. no+·a.·expt 6·vfKt ( Sft-C 1/\,2.) } un 
H nonytIBllH cnenylDWRB SHatISHHR napaMBTpOE: 
no =3.47±O,26, a. =0,00056,tO,00054, /, =S,I2±0,Sr.npR 3TOM aa 

OOHO~B CYWBCTEYDWHX 3KCnBpKMBHTano~x naHHH~ /I3/sHatISHHB napaM6Tpa 
A csno ascpaao paBHHM 0,2. Xl. aa OItHY cr eueas CEOÓOnH n011ytIZ

noco pallHliM 0,75. 
C uenoD cpaEHBHBR Ha pHo.4 np~BnBHH TaK~B npenCKBSaHHR KBaaTO

BOa lepOMO.llHHaNIdKR .nllR PP-il p~-ESaPIMo.nB~cTEilB/12/. OTMBTHM, qTO 8KC
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nepHM~HTanllHaR a8B.I1Cl1MOCTll (n~) =+tw) ,nOnsqSHH8H c nOMOWElIO <P>lI" t <9>"[
(/';)8/t ) crPO;; t f+On.I1C8HHOM npouenyp~ nHH Ire - ES8KMOnSMCTBR~, KOpOlliO onRC~Ba8TC.fl + o 

a 90 + 
~opMyno~ (11) 11 HMe8T npHMepHo OUHH8KOB~~ K8p8KTep c n8HHHMR no
 

8+9--8HHJ'II'RHHUHz1 tI C npenCK8S8UH8M K.B8HTOIlO~ KpOMOIU'lHaMHKE: nirR PP-H
 
pp - IlS8RMone~CTBRM.OUHaKO cnsnyBT OTMBTRTEl, qTO Il H8meM cnyqae
 

S H8 REHEeTCR nonaOM SH8prHSn Rs-sa HeyqeT8 EKnana HSaTp8nElH~K
 
,~ 

BTOPRqHHX q8CTHU. 
. 

}J 
l1Mny nElCHHe H yrnoIl~ e Kap8KTSpRCTJIKH BTOpJlQahlX Q8CTlllt 

K8K ~YHKqnR M8CCH MHmBHH 

HB pRc.5-7 npenCT8BnSH~ saBnCRMO~H RMnynElCHHK R yrnoBHx K8p8K

TepllCTHK Ir-MSSOHOll ji npOTCHO.B OT M-4:. .EbmH lICKHIOqBHH 1liIltIIpyroUIR8 
nl-MBSOHH nHH Toro, qTOÓH nOK8SaTEl S8IlHCHMOCTll Kap8KTepJlCTHK pOKnSH

H~X Il - MaSOHOB OT Il~mRqFHiH Mt. T8KlKB HS YllRTHB8HHCEl M8nl1BHHHe npo

TOHH c RMnyl1ElCDM p < 250 MsB/c. 

Ws pRc.58 IlHUHO, qTO cpenHRB SHaqSHR.fl KMnyllElCOB rr--M6S0HOB 

- (CB8TJIU8 KpyJK.H.I1) YM8HblliaIOTCfl c pOCTOM BeJilfllliHI:l M-C:, B TO lK8 BpeMR 

cpenHRB SH8qSHHfl RMnYll11COB KYMYnHTREH~X n--MeSOHOIl (qepHHS KPY~H) 

np8KTnQeCKm HS S8BjiCRT OT IlenHqHH~ M8CCH MHllieHR.KYMYHHTHBHHMH CqflT8

nacs II - MBSOH~, nHH ROTOphlK .EhlnOl1HReTCR YC110BHS nl(= E~Pa "> 0,5/14/. 
p


BallRQRH8 nk HOCJlT HaSB8Hll8 nopHUoK KYMYHHTREHOCTR.
 

Ha pHC. õo npencraaneau nonooauo aaBHCHMOCTM:,1J,Jlfl scex KYMYJIílTk'lBHHX
 

npoToHoE.IIpOTOH~ CqHT8llHCEl KYMYnHTRBH~M.I1, 8CHH OH11 ynOEllSTIlOpRIDT YC


nOlnoo nlC.> 1,LEHUHo, qTO CpBUHRB SH8qBHilR JlMnyl1ElOOB ECSX ETOPHQH~X H
 

KYMY~RT.I1BHI:lX npOTOHOB npaKTHqeCKH H8 S8IlMOET OT 'Ee1lHqHHhl M~ npR
 
.~ .... 
M~ >2. 

~s pHc.6 a,ó BRUHO, qTO cpenHHB SH8qeHHR yr1l0B E~naT8 Ecex IlTO


PHqHHX nl- MeSOHOB H npOTOHOE paCTYT c YIlSnaqSHH6M Mt, a cpeUHRS
 

SH8qaHIDl yrnoB lIHllSTa KYMYHHTill!H~X q8CTHq B npaaenax :mcnepRMsHT811b- .
 

H~X OillHÚOK HS a8EHCRT OT BBHHqRH~ M8CCH MKill8HR.
 

~S 3KCnepHMeHT8nbHhlX~~8HHhlx,npenOT8~11~HHhlX H8 pHc.7a.Ó.~.I1nHO.
 
qTO c pOCTOM BeJIRtIHHH MCpe,IJ;Hli8 SHaqeH.I1fl ÓHCTpOT BTOpHqHHX rr=M830

HOl! 'yM8HElm8IDTCH,a npOTOHO~ OCT8lOTCH nOCTORHHHMH npa M~)I.Cpenu.I1e
 
SHaqeH.I1R ÓHCTPOT KYMYJIflTKBHblX qaCT~ B OÓOHX ~~~aRX H8 saBHCflT OT
 M ~~ 

B8Jlli'tillHH f1i • 

, T8KHM OÓp8S0M,as aKCnepHM~HT8nllH~X U8HHHx,npeUCTaBll~HH~X H8 ~ 
pac.5,6 11 7,MO~O c.n;~aTEl BliBO,n:,qTO cpe~e SHa~eHRfl HMny~bCOB ~

nOl! ~HnbT8 H Ú~CTDOT BTOpR~HX KYM'y1lflT,~H~X Mé30HOB 11 npOTOHOB,oópa
 ~~~ 
SOBaHHHX B MHOrOHyKllOHHUX rr C-B3aRMo.n;eilCTBllRX npa 40 TaB/c, H6 \ 

saBHCRT OT B8Jlli'illHI:l MaCCH MI1IIIeHH.
 
__ <. P~z.) R8K ~.YHRtJ,ll.H nozaoã aHBprIDi B CRCT ~Mb U8HTP8 Macc ~-c
 

Ha pRo.8 npenCT8BneHhl 3aERCRMOCTE cpeUHHX SH8qeHH~ 1~aup8ToE
 

nonepaxasx HMnynElCOE i. P;> BTOpMtIHHK Il" -MaSOHOIl R npOTOHOll.0ÓP8301l8H
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Pac. 5. 3aB11CllMOCTb cpe;umx SHa Pac. 6. 8aBllCillAOCTl> Cp8AHRX 3Ha

'1eIDi:H MMnyJIl>COB BTOp11qHI:lX li-M830 q8IDi:H yrJIOB BHJIeTa BTOpaqHUX
 
HOB (a) 11 npoToHoB (~) OT BanH'lnHH xacrau Ç)T B8JUfl rn:HhI M~h. Oõoana

MaccH MH1II8IDi. o - sce rr-MeSOHI:l q8HHH, KaK Ha pac. 5.
 
11 rrpOTOHI:l, • - KY1~JIRTHBHHe rr-Me


SOHU R npOTOHhI.
 

HhlX B rrC - ES8EMoue~CTEa.HX npR 40 T3B/c, OT EB1lHqaHH KE8npaT8 nonHotí 

3Hf:;prIUI E CPIOT8MB uearpa Mace 5,·c , EblQHClleHHotí no lfloPMY 118 (8) .11s 

pHcYHKa BRnHo, QTO c pOCTOM II e nHQHH~ s"..C K8K 1171H rr- -aesoaoa , T8R 

li UH.fl npoToHoIl H8Ó1lIDuaeTCH pOCT cpSnHMx SH8QSHRtí K1IanpaTOB nOnapeQHHX 

iiMny l1bC013, coae e CRJIElHHtí UHH Ir- MaSOHOB R HeÓOnEllllotl nHH npOTOH013. 

T8KOS nO~Bn8HRe cpenHHX SH8QeHRtí KIl8npaTOB nOnBpeQH~K nMnYl1ElCOE H8KO

UHTCR B COrllaCHH c npsucxaS8HHBM KB8HTOEOV, XPOMOUHH8MRKH. 

KE8HTOB8R XpOM01U1H8Mk.1K8 npencxaasaaer cnSllYIOlIlYIO 38Bl'1CJ!'lMOOTll MalK

llY II a llRIQHH8MPl <. P-t:2. >H Q1. : 
<P-tl. > ~ Q(s (Q&) Q1. • (1.G) 

Be JlJIQI1HY oc. (Q%) aaasaaer ÓarYllisil KOHCT8HTOtí CBRSJl CJll1ElHOrO BS8lIMOs 
ue~CTBHR.OH8 onpanS1l.HaTCR cnanyIOlliHM 06p8S0M: & 

~s (Q2.) = 411"/ [tH - ~ N", ) IM %], (13) 

r~e N~ - qEC110 COf'TOB KBapKOB, yqaCTBYIOlliHX BO B38~Mone~cTB~, 

1l - n8p8MBTp OÓpB88H~ KE8HTO!O~ XpoMoURHaMRKH.11s ~OPMYnH (13) 
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Fac. 7. SamCl1MOCT:b cpsnaax 3Ha PRC. S. 3aBHCRMOCT:b cpenaax 3Ha
'tIe1illH dUCTPOT BTOpR'llihIX lIaCTlm OT lIeHHH KB~aToB nonepe~iux HMTIy~DcllBeJllPlliliU Mi: • OÓ03HalIemm, Ea.K aa	 COB rr--Me30HOB (a) H rrpOTOHOB (Ó) 
pMC. 5.	 OT KBaAPaTa nO~OM 3HeprHH B CMCTe

Me nearpa MaCC Si-C. llyHKTKpHaJi 
~R - anrrpoKc~R WoP~~OH (14). 

Emaaó, qTO ROBOTBHTB omnbHoro BSamMOnB~OTBRH JMeHbmaeTOR o YBBnEqe
HmeM n.pexa'tlH RMnYnboa (aoEMnTOTBQ.,CK8R cBoOona). 

TaR R8K a,fJ. =--t .... S".C ' 8KOneplIMBHTSnbHbI e naHH.bI e.npan
CTaBJIemrn:e Ha pHc.'s,ÓblnH ~RTRpo.JaHbI OneIlYDlIla~ 4)opMJnOn: 

c p...1. ') = A 1" B' Sw'c. / tM (S"'c. / A~ ) . (14) 
llapaMBTp oOpSSaHRH 1l Obln BblOpaH paBHblM 0,2. 

B TSOJUrCtB IIpHBe,n;eHu SHaQIHI1H napaaarpoa A li B II 3HaQSHIDI 
~ aB onaJ OTBrr8Hb OBoOonH.Ma pHo.8 ~BItHO, 'tITO 8KOnSpKM9HTBnbaBR 

aBBHCKMOOTb xopomo OfiROblBaeTOR ~opMJrro~ (14 ). 

TaOJll!UB 

!mn sacrau A (raBlo)2	 B '.,:. 
, M8aOHbI 0,I79j:O,OO8 0,0057j:Ü,000S O,IS 
npoToHbI O,IOOj:0,003 O,00035j:0, 00014 1,16 

OOHOBHbI a asaons 

I, I. AHanH8 HMnynboHblK H JrnOBblK KBpaKTBpHOTHK BTOPHQHblX qaOTHU 
nOKa3b1l!aBT,QTO cpanHHe 3HaqBHHR HMrrynbooE,yrnoE BblneTa. H OblOTpOT 

4.
 
l!TOPHqHblX qaOTHU MeHRlOTOR E SBEHORMOOTH OT E87IHqHHbl M,t , B aaano

rRqHbl8 KapaKTSpHOTIDtH nrrR KyMJ7IflTHEHblK qaOTHU H8 saBHOHT OT EBrrRqHH~
 

MaOObl MRlllBHH.
 
2. C JEenHqSHZeM nlpenaQM qeTblpSKMepHOrO HMnyrrboa paoTBT Op6U

HRR MHOlKBOT::SSHHOOTb :eTOpJ'lqHblK nPIOHoB.HaúmouasMuiípoOT opeUHBií MHO
~eOTESHHOOTH xopomo orrHou:eaeTOR 8KorroHsHuzanLHo~ 38EHORMooTLID,npsnoKa
3NEaeMoií Rl!aHTOEOií KpoMoUHHaMHKoií. 

3. C pOOTOM xaanpara nonaoã aaspr-aa E O. U.M. Sl1-C HBOmonaeToR ' 
pOOT openHHK 3HaqSHHií KBanpaTo:e nOnepSqHblK HMnyrrboo:e ETOPHqHUK n--M8
30HOE H rrpOTOHOE,06paaOEaHHUK E TIrC - E3aRMonB~OTEHRK rrpH 40 faB/o. 
TaRoe nOEe~eHHB openHHK aHaqeHH~ KBanpaToE rrOn8peqH~K HMllJrrbCO] ETO
PKqaHX ~aCTRq Kopomo arrrrpoKoRMHpyeToR RE8HTOEOKpoMonHHaMRqeOKoi1 
epopMyrroM (14). 

TaKHM oOpa30M, npOEeneHHUM E aToM paOOT8 aHanH3, OOHo~aHH~ií Ha 
E~QHOrr8HHH MaOObl MPlmBHH, rr03E07IR8T E paMKaK OnHoro aKorrepHM8HT8 HO
orrenOEaTb 3aEHOPlMOOTb paanHqHUK KapaKT8pHOTHK ETOPHqHblK qaOTRU OT 
norrHoií aHaprHPI E OHOTSMB UBHTpa Maoo H rrpOESOTH opaEH8HHe 3Korrspa~eH

TanbHblK uaHHUK o npenOKa3aHHRMPl RE8HTOEO~ KpOMonH~aMKKH 083 oneUPIarrb
Hoií B~ÚOPRH OOONTHH REHO ~BOTRoro TRna. 

ABTOPbl EblpalKaIDT r~OOKYID OrraronapHOOTb 3a nona3HblS OOOYlKUSHMR 
M.M.ConOEbel!y,B.r.rpRillRHJ,A.B.~peMOEJ,B.A.nIDOOlliPIUY H H.ARrsrro:ey. 
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3 p. 30 K.
 

5 p. 00 K.
 

2 p. 50 K. 

6 p , 55 K. 
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4 p. 50 K. 

4 p , 30 K. 

5 p. 50 IC. 

] p. 75 1<. 

3 p , 50 K. 

13 poSO K. 

3 p , 75 1<0 

4 p , 

4 p , 80 Ko 

PyKOTIHCb	 nocTYnana B H3~aTQHbCKHn OT~QH 
3 HOHOpH 1986 rena, 

lO 

3:1Ka3N a a ynOM5tHYTble KHHrH MOrYT 6b1Tb. HanpalmeHb1 no anp ecv ; 
101000 MocKBa. fnaBnOQTaMT. n/H 79 

H3,uaTenbcKHH OT,uen 06be,uHHe~HorQ HHCTHTYTa H,uepHblX Hccne,uoBaHH~ 
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BaaTap U. H AP· 
XapaKTepHCTHKH BTopH'<!Hh~ qaCTH~, o6pa3oBaHHb~ 

B "IC-B3aHMO,QeHCTBHHX rrpH 40 f3B/c, 
KaK <f>YHK~HH MaCChi MHmeHH 

Pl-86-721 

B ,QaHHOH pa6oTe xapaKTepHCTHKH BTOPH'<IH~ '<!aCTH~ /HMITYnbChi, 
yrnbl BblneTa, 6hiCTpOThi/, o6pa30BaHHb~ B rriC-B3aHMO,QeHCTBHHX 
ITpH HMITynbCe 40 f3B/c, aHanH3HpyiDTCH KaK <l>YHK~HH MaCCbi MHmeHH. 
IToKa3aHo, '<ITO xapaKTepHCTHKH KYMYnHTHBH~ '<!aCTH~ He 33BHCHT oT 
aenH'<~HHbl MaCChi MHmeHH. Cpe,QHHe MHOlKeCTBeHHOCTH BTOPH'<!HbiX 3apH
JKeHHb~ ITHOHOB H Cpe,QHHe KBa,QpaThi rrorrepeqH~ HMITYnbCOB rr--Me3o
HOB H rrpoTOHOB H3Y'<!aiOTCH B 3aBHCHMOCTH OT BenH'<IHHhl KBa,QpaTa 
rronHOH 3HeprHH B CHCTeMe ~eHTpa Mac~. ITony'<!eHHble 3KCrrepHMeH
TanbHhie 3aBHCHMOCTH xopomo cornaCyWTCH C npe,D;CKa3aHHHMH KBaH-
ToBoft xpoMO,QHHaMHKH. 

Pa6oTa BhlllOnHeHa B Jia6opaTOpHH BhiCOKHX 3HeprHH mum. 

npenpiiHT QfueJIHHeHHOfO HHCTHTyra l!AepHbiX HCCne,!lOBaHHJi. lly6Ha )986 

ITepeBOA JI.H.Bapa6am 

Baatar Ts. et al. Pl-86-721 
Characteristics of Secondary Particles Prod~ced 
in rr-c -Interactions at 40 GeV /c 
as a Function of Target Mass 

The characteristics of secondary particles produced in 
rrlD-interactions at 40 GeT/c (momenta, emission angles, rapidi
ties) are analysed as a function of target mass. It is shown 
that for cumulative particles these characteristics do not 
depend on the target mass. The average multiplicity of secon
dary charged pions and the average transverse momenta squared 
of rr--mesons and protons are studied depending on the total 
.energy squared in the c.m.s. The experimental dependences are 
in g.ood agreement w1th quantum chromodynamics predictions. 

The investigation has been performed at the Laboratory 
of High Energies, JINR 
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