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I. BBeJleHHe 

06Pd30SdHHe dJlPOHOB Hd RJlPdX npH 3HeprHRX, HH)f(e n Op OrO.BOH AJiR HYKJIOHHOH MM Welm. 

B03MO)f(H0 6J1arOAdPR. HanpHMep, ~epMll-Jl BH )f(eHHII RAepHblX HYKJlOHO B. OJlHdKO npM jlMeHbWerlHH 

3HeprHH JlOJl)f(Ha B0 3PdCTH pOJlb KOOn ep dTHBHWX 3~~eKTO B - 83aHMOJle HCTSHA HdJleTaC~erO aJl

pOHa c r pynnoH RJlep HblX HYKJlOHOB. B6J111 3H a6COJlIITHOrO KHHeMdTI1~eCKOro n opora JlJlA RApa 

B npouecce pO)f(.IeHHA AOJll101b1 )"l dCTBoadTb Bce IIAepHble HYKJlOHW, 

lIB HaCToR~eH pd60Te paCCMOTpeHbl UHHwc , 21 no pOIllJlelll111 K-+- Me3OHOB Hd AApax npl1 

KI1HeTH'le CKOii 3HeprHH HdJleTdllllll1X n p o TolloS 0,84 - I /rJo/. flO 3Hd4HTeJlbHO HI11!1e nopo

rOBoii 3Heprl111 AJiR HYKJlOHHOH MI1~eHI1 /1,58 r30/ 11 011113KO K a6COJlIITHOMY nopory. 

OAHa 113 B03MO)IQotOCTeii KOOnep aTllllHOrO ABJtellHA npH p O)f(Jle l'IIIH dJlPOHOB Hd RApax 

3TO B3al1MOAe iiCTBHe HdJleTdlllllero aJlpOHd c rpynnoii HYIUIOIiOll, 0 6p a.JYIIIIII1X eJlHHYII MH oro

KBdPKOBYII CI1CTeMY. HI1)f(e nOK33aHO, 4TO 1l0Anoporouoe POM(JINII1I! a.aPOHO B Hd RApax 'lYBCT

BI1TeJlbHO K MdJlbIM np l1MeCRM MHOr OKUap KODWX KJlJt Tepou IMKKI B Alpax. 

nYCTb B JlerKOM RApe C aTOMHWM HOHepOM n cy~eCToyl!T npHM()Cb MKK 113 3 Yl KBapK oB , 

KOTOPblH RBJlR eTCR KBa3HCTdUI10Hi1p11b1'1 COCTOHt1l1('M C (\OJlbWOI1 MdeCOM Ilianp l1Mep MHOrOKBapK(}

BblH MellloK/. COCTORHl1 e RJlpa M01llH0 onHCdTb B OI1J1C eyncp nOJl1 l1l111 

'11\,\ = ~I"I 't + pn 'Y} . 	 /1/ 

3AeCb nOKa np eHe6peraeTcA np"MeCb ll 6 0 Jlee Jler!(I1X MKK. BeJ1l1'll1l ld 

f3.,. = u,"'1- /6 E « I, rAe ~~ -= (~ I.H\t)- HdTPI1'lHblH lJleMelll 'ldCTH 

r clMl1J1bTOHl1aHa, CHeWI1Ballllleii COCTORHI1R /II; A E - p a 3HI1Ud 3Heprl1i, 3TI1X CO CTORIII1i1. 

B AdJlbHe iiweM 6YJleM C'lHTaTb, 4T0 of 3Ha'lI1TeJlbHO npeBww aeT 3HeprHm CBA3H JlerKHX RAep, 

Ha 4T0 YKd3b1BallT paC'leTbI B HOJleJiH MeWKOB MIT. 
Pe3YJlbTilTbI pa60TbI H3J1araIlTCR B CJIelYlIlIleM nOpRJlKe . BHa4dJ1e, B PUJ!eJlI' i Il l. t. r HIli 

peH MeXaHI13M POlI(.aeHHR K-+ Ha JlerKI1X RApax B CJI)"lae, Kor Aa MKK BI(JIII4eeT bel .t y. RlJII," 

RAp a. B HOAeJlI1 uBeTHWX CTPYH ynaeTCR CBR3aTb Ce~eHl1e lHoro npoue cca C L'''II ' IIH\'11 PUIII

Jle HHR K-+ Ha n~OTOHHOi1 MI1WeHH npl1 3HeprMRX , Bblwe nopOrOBOI'I . EAI1HCTO""It..~ 11I ' I1IlI(,CTHbI" 

napdMeTp f3 - BepORTHO CTb n epeXO Aa RJlpa 113 n HYKJlOHOB 0 MKK H' 3" IWOPKOD, on-A
peneJlReT Tax*e

n 
ce4eHHe 0 6 pa30BaHHR K

i' 
Ha TR1IIeJlWX AApax c > Yl • 31U1 uonpo c 

2 

paCCMOTpeH B pa3J1eJlaX 3, 4, rAe Y'lTeHo TaK* e ~epM~-ABI1 )f(eHHe MKK 11 3Heprl1R CSR 3H S 

RApe. nOKa3 aHO , 'lTO 3HepreTI1'lec!(aR ~ A- 3 aSHCHMOCTM S!(JlaJlOB MKK C n =2, 3, 4 xopowo 

lICOOTBeTcTByeT AaHHblM , 2/. ~13 cpaBHeHr1R C AaH H.1M11 Ha~neHbl BepXHl1e OueHKI1 Ha 3Ha'le 

Hr1R BeCOB j3! . . 

2. nOAnoporoBoe pOIIIAeHl1e K-+ Ha MKK 

PaCCMOTpHM noAnopo r oBoe 06pa30 s aHI1e K-+-Me 30HOB Ha MKK. DceYAI1M ABe B03M01llHOCTH, 

noKa3dHHbIe Hd pHC.!. B nepBOM cJI)"lae RAPO He pa3SdJlHBaeTCA IpHc. Ja/ .Ce~eHl1e 3Toro 

npouecca 3 anHmeM B BHAe 

Q "d n(T) = {3n " (T), 12/ 
P 

f::::;
K+ 	

rAe 

JG\ 
A 

_____A 

Q) In.Q(T) = .: IFn 1~3 (w..;ml(~m",tt,.). /31 

Kt 3AeCb ~ H 1f - KHHeTI1'leCKaR 3Hepr l1R 11 C!(OPOCTb Ha 

p eTlIllllero aApOHa; f., - M4TPl14Hb1R )JleMeHT pO)f(AeHHR 

napw Ki' 1\ npl1 CTOJIKHOBeHl111 npOTOHa C MKK 11 3 3 n 
KBapKoB. c.r~ - TpeX'laCTI1~HWH ea30BwR 06leM , 33BI1

A 	 CRIIlI1~ OT ~n - CYMMapHOH KI1HeTI1'leCKoR 3HeprHI1 npo

AYKTOB peaKUI1r1 B c. I< .".• 11 Macc K+,/\ H RApa-OCTdTK a . b) B 0 6111eM CJlY'lae B HepeJlRTr1BI1CTCKOM npH6J1H*eHHH 

'l"n M01llH0 BbNHCJlHTb aHaJlr1TH'leCKI1. 

PHe. ! . npouecc p O*AeHI1R K-+ 

Ha MKK, 

141
l(n (\v'; m1t ... , mt<) = SO,~~13 ~('W-ft !~)s(~, Ff) 

= (i :: ~i (*)¥ r-C¥) , 


CAenieM cnelY~l1e npeAnonollleH I1~ OTHOCI1TeJlbHO aHnnl1TYAw ~~. 
pHK.K 

... ~ ) IF,,2/ ~ ~ \FJ! 	.... n° 1£( 151 
J6f.. 

pHI<K 
I A" f - ftMn Jll1TYA4 pOfICAeHI111 J(i' Hlt HYI<JlOHe; 6(" - Ce'leHl1e Heynpyroro COYAapeHHRt 
Il pOTl II~a c MKK. 3TI' COOTHOlleHl1e 1101lCH0 o60cl to aaTb B HOJleJlI1 UBerHblX TPy60K. npouecc 

PUflClrlll11t n apw s5 -KUllpKOU B~ JlRAI1T CJleAYIClIIl1H OOPd30M, HaJlerallllll1A aApoH ... cnbIT~BaeT 
"I"ynpyroc coyupeHl1 c C MIIlJeHbll. T.e. UBeTOBYIl nepe3apRAKy. MelI(Jj' HI1HH HaTRr.,BdeTCR 
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UBeTHa~ TpyOKd, B nOlle KOTOPOi'i pO)f(.uaIOTC~ ~3 BaKYYMa'19 _nap/3,4/. Jl Jl ~ pO)tlJleH~R na

Pbl KBapKOB HeOOXOJlMMO, YTOObl TpyOKd M~leJld AOCTaTOYHYIO 1l1lMHy S U.C.M., t >2 m'j- /~ , 
rAe m, -Macea COCraBJlR~llIerO KBapKa, <J? ~ I r 3B/~M - flJlOTHOCTb 3Heprl1 Vo Ha eA~H~UY 

AlIHHbl TpyOKH. CYHTaeTCR, "TO eepORTHOCTb 06pa30BdH~ ~ ~ if -napb! onp eAellReTCR lIHWb 

JlJl~H aii rpyOKH e( t) M He 3dSI1CI1T OT COpTd B3 aHMOAei'icTBylOlI(~X d Ap OHO B. M dKel1MdJlbHa~ 

AJ1I1Ha, JlO KOTOPOi'i MO)t(eT paCrRHyTbC~ ljSeTHdR rpyOK d , 3aSI1 c.~T TOllbKO OT nOllHoro 3Hepr o

DblAeJleHHR \.v' • 003TOMY OTHOWeHl1e Ce 4eHI1ii oOp a 30adHHR 55 - napbl Hd MK K 11 HyKJIO H€ 

npH o~flH aKo oblx 3Ha4eHI1RJ( "vi paSIiO orHOWeHl11O CeyeHH~ useTOBO;; nepe3dPRAKH 

(5~H ~e),~~ • BeR 3aBHCHMOCTb eeyeHl1fl OT HaYdnbHoi'i 3H€prMI1 OnpeAeft~eTC~ ~aJOBb~ 
OO\efIOM. 

iu all~ Toro YTOObl nOHRTHe UD€Ttl OH TpyOKH VoMeJlO C~lbICJl. Hy>l<HO, "TOObl BHyTpeH

HHe HMn YJlhCbl ~B apKOB B dAPOH dX OblJl ~ 3f1dYMT€JlbHO MeHbwe HaY dJlbHOr O HMnyllbca CT dJlKHBa

IOIlII1 XCA a.upOHOI>. G .udHH0I1 CJlYYd€ 3TO yeJlo Bl1 e BblnOJlHReTCR. 

i ii/ 8 Ilpoue c ce p O Il(AeHI1~ K+ -Me30tla RAPO OTAaYI1 nOllYYileT npoJ\onbml~ I1Mnyllbe no

pRAKd I r 3B/e. Eelll1 Obi 3TOT ~IMnyll b c n c peA d.BdJleR HeOoJlbwoii yaCTI1 KBapKOB 1013 MKK , TO 

CfteaOBaJlO Obi ZUle yYeCTb ~o pM41aKTOp. OAHo. l< O 8 MOAeJlII UO€TH ofl Tpy01<1I ~Mflyftb C nepe~JeT

c~ "M~rI<O" ]J (\OJl bWOe epeMR. IIBeTlIble e~ Jl bl yeKop~IOT MKK , ne;,eT BY~ Hi!. Dee KeapK~. 

00 3TOMY ~PM0 1KTOp, nO-B~4~MOMy, He nO~BlIReT e R. BJiR Ooftee eTpororo OOOCHOO aHI1R 3Toro 

npeAnOJlO)t(el l~R HeoOxo oilMMii KOHKperHa~ JlHHdMl1yeCf( dR MOAeJib 0 

TdKI1M oOpa30M , Ir- nl~ MO)f(er OhlTb Haii .neHO c nOMOUlbIl Bblp a!l<eHI1A / 51 113 JlaHHbI~ no 

peaKljl111 p p - K+/\ P npH 3Hepr l1RX Bblwe nopora. C J\O CT dTOYHO~ TOYHOCTblO 8 /5/ 

MO)f(HO nOJlO)f(HTb 

/6/J ~(T) = ni O:"(T') ; (vln; m",m", MtI
) • 


1'\ ( ~ (\0/, j m", mil' m,,) 


3 J1 eCb T' - npOH3DOJlbHdA 3Heprtt~ pp· coY4"peH~R eOnH3", nopor a , npl1 KOT OPOI1 

HMelllTCR ~a"Hbl" no 6:"(T') . BeI,l1YHHd W' Bblp aJtCaeTCR 4 epe3 T I Mbl ~enOJlb
30Bd.1H A.1HIlOl J 5/, nOJ1yYl'Hl lbJe npH T'- 2,02 r 3S, B COOT8€iCTB~H C KOTopbllm 

r.:!. ,,1\ Ir:-V" F (.) :::1 750 MKO • 

PM4e r ~eyeHMR npoLJecea C pdJ9aJlOM RJlpa , KOTOp.,ii nOKdJaH Hi) pHC. 16, np O ~UAI1TCII 

aHaJlOrl'l'~lm. III :KOJlbKY pa3HoCTb I'tacc '1KK 11 RApa 11 f eellHKd. MdTPH4HbIA 3J1eMellT
.A ~ 1

n epe> oAl M~,K I), :,nIMI1 CO CTORI111RMH r'ponOpUHOllaJI efi 'f (0) = 11 01 k. A2'fi) 'v.A (k .)
- A J1~1 I ' • 


3Jle c o 'fA (k,) • aOJlflOBd~ ~yHKU~A HYKJl0l1 11 011 KOMnOHCHTbJ CO CTORH I1R /I I 0 HMny n ucHOM 


np ~ .I\ CT J 'l.lr"~I1 . l C,' tt MKK 0 KOHeYH0I1 coeTom •.,,, p aCllcI.AaeT CR Ha HYKJlO Hbl, ta~Top 'fA (0) 


CJle.II.YeT ~c" ~OlY~"'b ~3 V, ~ . Tor Aa 8blpaJOeHI1 C AlIR CeyeHIIR npHMeT OHJI 


171.L.I"(T ) lInf,2 I{ (\oI.n . ml(' rnA ' m" ,._., 1'1'1/11) •n If I~(o) "+2 , 

L~ dDHn , ;, .. ,. c /6!, HdXO~I1M, Y'rJ OTHOCf1TeJlbHbl~ BKJla~ npouecca c Pd3BdftOM ~~pd 

nO)laSneH ~aKTopOM 

i("£::1(A ~;. ~ ;._ /8/ 

B CJlyYae IlApa He , Hanpl1Mep, 3TOT iIIal<Top pdBeH 6 % 



4 6 (m,,\.4/J") , rAe 

0' = 0 .58 tM-2 - n apaMETp SOJlHOBOil ~YHKUH11/61 If'Hev(7..) = (aAi't/~~dJ~ "t;~). 
OPI1 3Heprl1H r r 3B OTNOCHTellbHaR Bepo ~THoCTb 181 pa3BaJla RApa nOJlaBJleHa Ha TpH nOpRJlKd. 

3TO 06\RCHReTcR MaJlOCTblll 3HeprOBWleJleHIIR VI., =0 ,075 r 3 B. C POCTOM H ay a.nbHO~ 3HeprMH 

OTHOllleHHe / 8/ 6bICTPO paCTeT ~ npH T ;1,4 r38 AOCTl1raeT eAHHI1UbJ. 

.8IlR RApa c A: n BI<JldA p accMoTpeHHoro MexaH~3Ma nOAnoporoBoro pOlKJleH~R Hd MKK. 

cOAep)t(dweM 3n KBapKoB, KOHeI.4HO. He RBJlReTC~ eAHH CTSeHHblM. CYllleCTBYIOT BKJl aAbI Oo.nee 

Jler KI1X MKK leCJlH 3HeprHR He CJlI1.KOM MaJla/, SKJlaA HyKJIOHHOA yaCTI1 SOJlHOSOi'i iIIYHKljHH 

RApa, OOR3dHHbI~ CepMII-ABHIII€HMIO HyKJIOHO a, M JlPyrHx 803MO>KHb1X MeXaHI13MDB o n03TOMY 113 

cpaSHeHHR 8~lpilJl(elli'!R I'll C 3Kcn ep~MeHTdJlbtlblMl1 JldHHblMH MO*HO nOllyYl1Tb ftl1Wb Bep~fllOIi rpa

HHUY Ha 3Hal.4eHHe p!. 

p: < 6;'(T) 191 
I (T)n 

K COlI(aJleHMlO, AMI J\erl.4d~IIII1X RAep He06/(oAHMble AaHHbie OTCyTCTBYIlT 0 llJl R OueHKI1 MO>KHO, 

OAHaKO,McnOllb300aTb JlaHHWe/l , 21 AlIR 60Jlee TRlI(ellW~ RAep. 

3. BepoRTHoCTb MKK S T RlI(eJlWX RAPax 

PaccMOTpHM s ep oRTHocTb Toro, 'lT0 8 RApe C aTOMt'b"" HOMepoM A rpynna 113 n HyKJlO
-1/2 V

HOB COllM3MTCR Ha MaJlIo!e OTHOCI1TeJlbH~.e paCCTOIIHHR nop llAKd I ' r .'Ie U - Hel(l1 ~ na

paMBTp . ()epORTHOCTb SToro FA n MOIlQiO OUeHIIITb ClIeAYlOl!lI1M OOpa3011: 

FA (rz) = (~) 1.6 d~, 
• 

1~("t".oo,'lA)llexp[f~(~-ic/J
,n .-1 '<J /101 

\"" A 
J( 0 (~&';~ -~)~(&; i) . 

3aeCb ~o
• 

- 1<00p~HaTbI HYKn0HOBi 'fA ('t) - BOJIHOSaR ~YHKWUI RApa, KOTOpy:G 3d

nMmeM B raYCCOBCKO~ COpMe: 

~_ i(~)t(A- I) A 2 
111/l'rA('lr)l- A ;¥.: exp(-?;-~ 7, ) . 

3KCnoHeH~HAnbHWA ~aKTOp B 1101 He Aael BWOPaHHWM r\ HYKAOH~ paCXOAHTbC~ Ha 

-fR 
paCCTORHHe, r Opa3J10 60Ablllee , l.4eM ! . 't - KOOPJlI1H3Ta \.letlTp3 TJIlIIeCTI1 SToll 

rpynnw HYIUIOHOB. 
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~HTerpHpOBaHHe B /10/ npHBoAHT K 

(A) (A fYl.)-i(n-')(nAd ~ (An (" 2) /12/PA,I'I(rz) = n 1 + T ~)eXP\-A_n C)"C 

B CJlY4ae JlerKOrO ilApa C A= 1'\ BepOilTHOCTb BceM HYKJlOHaM C6J1H3HTbCiI paBHa 

Pn. = (1 +-~r1(n - 1) /1 3/ 

npH Bbl4HCJleHHH ~,n Mbl C4HTaJlH ilAepHYI1 cpeAY ra30M He3aBHCHMbIX HYKJlOHOB, npe

He6perail BJ1HilHHeM II'; -OTTaJlKHBaIOUjero Kopa. CJleAyeT Y4eCTb TaKll<e MaTpH4HblH 3J1eMeHT 

nepexOAa CHCTeMbi n OecUBeTHbix HYKJlOHOB B MKK. ECTeCTBeHHo, oAHaKo, c4HTaTb, 4TO Bce 

3TH ~aKTOPbl CKa3blBalOTCiI He3aBHCHMO OT Toro, BXOAilT h.. HYKJlOHOB B COCTaB OOJlee TiI

~eJloro RAP a HJlH HeT. ~pyrHMH CJlOBaMH, 

r/ ( ) _B2 PA.t\cr) /l4/
J Jl, n 't - r~ .P. 

2 It -. 
3Aecb ~A,n('T.) - BepORTHOCTb HaHTH MKK H3 3 n KBapKOB B T04Ke C KooPAHHaToH 't 

B ilApe A. 

3aMeTHM, 4TO B /12/ H /13/ CJlaraeMOe \In IdI» I, nOCKOJlbKY COrJlaCHO /11/2 (J~/I , , 
cpeAHeKBaApaTH4HblH paAHYC ilApa ('lA> =3/2 0 -1 j":::: 't~2, rAe 'lo :::::: 0.5, ~M 

paAHyc HYKJlOHHOrO Kopa. C yYeToM 3Toro 3aBH CHMO CTb OT f B /14/ HC4e3aeT, 

p (S, )t<n.,) /l5/~~(~) S: f(~) [Ji~f('t)r
1 

3Aecb f ('T.) - OAH04aCTH4HaR nJlOTHOCTb HYKJlOHOB B RApe. 3aMeTHM, 4T0 /15/ AonycKa

eT HarJlRAHYI1 reoMeTpH4ecKYI1 HHTepnpeTaUHI1 IcpaBHH c /7 //. 

4. nOAnoporoBoe pO)!(,l1eHHe K~ Ha Tffi!(eJlbIX RApa)t 

Ce4eHHe pO)!(J1eHHiI K+ Ha MKK B TR*eJlOM ~Ape A CBR3aHO C ce4eHHeM (5~(1') p0*AeHHiI 

K~ Ha ilApe C A= n BblP~eHHeM 

/16/ 

<',..,n(T) ::: (jp~f(l b Joil exp[-G~AIS
l 

JZ:P(b, l'J] ~.n(b,l) 
-00 

3AeCb b H 2 - npHueJ1bHWH napaMerp H npOAOJlbHaR KoopAHHara MKK B RAp e i <3,1'1 - ce"" 
4eHHe Heynpyroro ~~-B3aHMo .. e HCTDHR. BJ1HilHHeM ~epMH-ABH~eHHiI KJlaCTep a nOKa I 

rAe 
00 ~ 

/l8/lA,n =f(tb fdlexp[-G':~I1tr(b,i,~ya.l)(JJ?f('t>f1; 
-oQ 

Jrn(T ) onpeAeJleHO B /3/. 
[ CftH npeAnOftO~b , 4TO ce4eHHe pO~AeHHiI K+ Ha RApe nOJlHOCTblO onpeAeJlReTCR BKJla

AOM MKK C AaHHblM n. , TO H3 cpaBHeHHR Bblp~eHHiI /17/ C 3KcnepHMeHTaJlbHbiM 3Ha4eHHeM 
2. )"'CIJ<ce4eHHiI MO~O HaRTH BepXHlO1O rpaHHUY ( ~n Ha npHMeCb MKK. Pe3yJlbTaTbi TaKoro 

cpaBHeHHR npHBeAeHbl B Ta6J1Hue. 

2 
TaOJlHua. BepxHHe rpaHHUbi Ha f\.. - npHMecb MKK H33n 

KBapKoB B ilApe C A= n 

n 2 3 4 

(r-l,.)fft4X - 0.076 0.014 

2 rnlll! 0 .06 0.015 0.008 

(~n)F 
- -L...-.---- - -

3aMeTHM , 4TO 3TH orpaHH4eHHil BepHbl JlHWb AJliI Ml<K, BblPO~AeHHbIX no H30cnHHY H 

CnHHY~/. npHMeCb MKK C 1=0 (1/2) H 5 =0 (1/2) B TiI~eJlblX ilApax nOAaBJleHa KOMOHHaTOp

HbiM ~aKTopOM no cpaBHeHHI1 C BeftH4HHOH /9/. 

Vi3 /17/ H /3/ BHAHO, 4TO 3HepreTH4ecKa'll 3aBHCHMOCTb ce4eHHiI 0 " n (T) nOJlHOCTbl1
2 \ /2 n, 

onpeAeJlileTCR ~aKTopoM 'w'" . 3Ha4eHHiI W 1\ ' Bbl4HCJleHHble npH pa3J1H4HWX 3HeprHilx IlJlil 

n =3, 4, npHBeAeHW Ha pHc.2. BHAHO, 4TO \.I; naAaeT C YMeHbweHHeM T CJlHWKOM 6WCTPO no 

cpaBHeHHI1 C 3Hepre"H4ecKo~ 3aBHCHMOCTbl1 llaHHbI/2/. ,3TC He YAHBHTeJlbHO, nOCKOJlbKY MbI 

He yYJlH ~epMI1-ABH)!(eHHe H 3HeprHIII CBR311 MKK , pO J1b KOTOPblX B03paCT aeT npH YMeHbweHHH 

Ha4aftbHOH 3HeprHH. 

nYCTb MKK B TiI~eftOM ilApe oOpa30BaH H3n HYKJlOHOB, HMel1UjHX 3HeprHH CBR3H -t · 
+ •H ~epMI1-I1MnYftb CbI k• • 3HeprOBblAeJleHI1e \.I" B npouecce pO~JleHHR K 1\ Ha TaKOM 

MKK paBHO 

/19/'vIn :::: (? -em11:: rtl" ... Mn) • 

.II' {3' - 3"eKTI1BHaA Macca CHCTe.... K: 1\ 11 BWOHTOrO lI.lPa-~parMeHTa H3 n 
li)'ICJlOHOB 

2 .. k)2 _ ~ a /20/s' (E + MA - M~.' - 2 M;' - Cf + k ) 
npeHeOperaeM /CM. HH~e/. 

~3 /15/ H /16/ nOJlyYaeM 

~ _" (A) (...!l.,1'I-1r /17/ 
117AoTOP OJltlroupell IJ.M. l1IaOeJlbCKoMy 3a 3TO 3aMe4dHl1e. IOA,n(T) - pn I n (T) n A J A,n I 
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... 
3AeCb E \.1 P _ n OllHa.R 3Heprlo1R \.1 HMn YllbC Ha n e ralOute rO HY K1l0Haj k - ¢ e pMIo1 - Ylp.·m Y HbC MKK; 
f \=A-n- - a TOMHbB~ HOMep RApa-cneKTiH opa. KOTopoe o5pa3ye r C.A 8 B os6Y)f(AeHo-tOM COC TO .AHvH1 

C Maccoi:1 

~ 11 

MA' =: f1A - n rn,., + ~ E... 

ciR.-- pJ,2C1. 2
0---- IIc.2,' ,3HepreT(;\4eCKa~ 3aS(;\CIlMOCTb V" 

A~R pa3Hwx 3Ha4 eHHH n . CnftOWHWe 

KpHBwe - A~R RApa C12 , nyHKTHp HWe 

An" "Apa P b 208 . T04KH. H 0 
pe 3y~bTaTbI p aOoT/I,2/ Jlft~ 6~'.l(T) 
II ()~20.(T)cOOTBeTCTBeHHO' npHBe 

~co '"' npO(;\3 aoftbHO~ HOPMHpOBKe. 
~ WrpI<xny HKTHpH,.e Kp" Bble nOKd3blSdllT'-' ' 2 
/\. 3aSMCIIMOCTb \.In. OT T Oe3 Y4era ~epMM-
~~ • ~r ABH.lI<eHI1R 0 AApe. 

/'
/';~OV

V to- if 

~/~// I 
11--3 

10-'"1 t'.. I I I ' , ,• I • 

-- ~~o 0,95 

T(r3S) 

XOTA 03dl1MOAellcTBHe S KOHINHOH COCTORIII'''' MOlICeT H3MeHttTb aeJU1411HY AOJ1I1'.HOH*, 3TO He 

nOBJ1HRTb Hd eepOATHOCTb npoueCCd. neIlCTBMTeAbHO, T3K K3K K03~MUHeHT HaT~~HI1R 4BeTHO~ , + 
CTPyHbI ~ ~ J r3B/QIoI, TO epeMR OOPa30BClHI1A K i\ lie npeobllllaeT I ~. ,3TO JHa\lI1Te~bHO 
MeHblle Bp eMeHH t :::s ~. 4epe3 KOTopoe npol1eXOJlI1T 03aMMOJleiiCTBMe 0 KOHe<4l10M tOCTOllHHI1. 

Y4eT ~ept'll1 -ABI1IKeHH!! MKK CSOAHTt!! K 3llMeHe B B~illlCetll1l1 /17/ 41dI(TOPd 1,/..2 tia <W':~ . 
rlle 

3 
:1 (A)-1 S ~ rJ k ·11. 2<W'n~ = La Jed k. 01~~l ft(k)1 /21/h 

2 
x ~HE - t, tJ ~(f - #, k) 'W (e,lc) .n 

3AeCb CYMM~pOOaHHe npOBOA~TC!! no p d3J1~4Hbj," cnocoOaM e~IOop a HYKftOHOB. 'r,(k)
- BOJ' HOB~e ~YHKU~H cooreeTcnYlOiljerO ypOBHII; BeJlM4~Ha 1,/(f..II:) BbNlICJlJleTCIi no QOpHy~aH 
/19/ II 120/. 

8 

.l1~~~ 8bI4HCJieH(;\R /21/ BOCnOJlb3yeMcR ynpoUleHHo~ MOneJlblO ~npa, C4HTa~, 4TO HYKJlOHbl 

HdXOJlA1 CR B nOTeHUVlaJIbHO~ RMe r Jly6"'HO~ Vo . Tor na MOl!<HO n0J10)l(HTb k~ \ :: 2 m",.t. 
r Ae t , =: v.. - C ; • 

IIOCKOJlbKy BpeMII )l(Vl3HVI MKK nop~AK<I I ¢M 3Ha4HTeJlbHO MeHbllle pa3Mepa ~npd, TO He 

AOJlll<HO 61>lTb JlOnO_~HHTeJlb"'bI X KOppeJl"U>1 >i Me)l{Jl.Y I'IMnYftbC dMI'I HYKftOHOB, 06Pa3Y101:l11X MKK. T ,e, 
~ ,, k = ~ k" Pa c npeneJleH>1e C}'1+1b\ CJ1Y4a~HbIX BeJlI14(;\H , Kat< H3BeCTHO, 6J1H3KO 

I. , • 2 J1, 2- .. 
K r ay ccoBCKOMY co CpellHel<B aJlP dTVl4HbIM 3Hij 'leHl1eM <k >=:?; <t. > ::2 m",~;t. ",2m,••J, 

n03TOMY nepenHllleM /2 1/ B BHJle 

(w:~ := ,..;-1L'.JcJeoilk w5E.k)S(e - #, e;) exf (- ~"t~t). /22/ 

r ne ,.; - HOPMl1pOB04Hb'~ l!)aKTop. 

CyMMHpo6~HMe no COCTORHHllM B /22/ 3aMeHI1M VoHTerpl1pOBaH(;\ eM no 3Hepr >1~M ypOBHe~ 

<Ii . rr t 4TO C001 Be'TC TByeT nOC"fOm'HOMY pacnpeJleJle Hl110 HYKJlOHOB B ~d30BOM npo. \ 

CrpdHCTBC. 


noclie I1I1TerpVlpOOdH"'lI no t. nOJly'! aeM 


,,(Yo-Eo) 

2\. ~-"f 'r ~ ~ In-1 (ak2..)
Vni=:"/ cit pi k\Jn( E,k)t ex? - q m"i. ' 

/23/ 

< 
o 

rAe 
;; = (r,i" m,N\i.L [( J 1(3n +1) 

.3 I .3n+1 n v.. -E ..~ 
3Aeeb E.o~8 Mas - 3HeprH~ C BI\3~ BepxHe~ 0601l11'lK~ Ilnpa. 

Pe3yftbTdTbI ycpeJlHeHv. " <""h ~ Anll llAep C ~ PI. np~ pa3J1j\4HbIX 3Hd4 eH11 "X h 11 

Ha'laJIbllblX 3Heprl11lX n pI1BeAe~\101 Hd pll c . 2 . CpaBHetme C 3Kcnep~MeHT aJlbtl"lMll n aHH'IMI1 
II ,2I. 

OTHOpMVlpOB ~ tlHblMM AftR YAOOCTlla npH T=I rJB, nOK,UbI

aaeT , 4TO OKJl aAbI HKK e n = 2 ,3,4 HMelilT JHepreTI1 .. 
KC5
A

(,.,,& ) 

"lOll ' , '" II '::j4eCKYlO 3dS(;\ CI1MOCTb , Oft~ 3Kyl) ~ 3KCn epl1MeHTaJlbHoil. 

A- 3dBIlCHMOCTb c e4eHH >1 pOlKAeHl11l Kt npVl 3H epnll'I 

T = ! r aB nOK d3aH a liil pHc .3 npl1 311a'le HI1IlX h. = 2, 3,4. 

np" n OM IJKftdAbi MKK e Pd3J1114H biMl'l 1'1. HOP MI1POBaJllI Cb >l a 

lKCl1ep>1Me I IT ~ nb••oe Jlld4eHile ce4eHilii nJl" RJlp a P1> [::1
e! 

TeM n0460pd ~dKTOPd f;\n B BOIp dllCetll111 /1 7/. 3 dMeTHM, 

{, ( 2)"'U
4TO 3nl 3U J'l~ ' 111 1l f.'" '2 ~"F IIB Jl IlIilT CR, KdK Ylt<e 

Plle.3. 11 ' 1,''' '' ' " ..t " fh Ce'leHH~ no nnoporOBoro 

pOI\(4'~ tlI1A Kt npM T - I rlU. TO'lKIl - AaHHbie pa60TbI/I /, 

KpVla~ - UKA~~W MKK C pdJHblMll JHa4eHI1~MH, HOpMHPO

SdH Hbie HA <5PI. ' 

IJ 

http:AOJ1I1'.HO


OTt-4e'laJlOCb, BepXHe~ oueHKO~ Hil np"t-4eCb MKK. COOTseTCTsYKl!lll1e 3Hil'leHI1R npl1Se AeH"1 B 


Ta6J1i'1ue. Bl1nHO, 'lTO yI.leT 4>epMI1-JlBi'1IKeHl1il 11 3Heprl111 CSR3lo1 HyKJlOHil 3aMeTHO nOBJll1ilJl 


2.\"...." 
Ha seJll1'l11HY (P", . 

5. 	 06c)')!<lleH"e 

6 pac4eTe , M3J10l!<eHHOM swwe , Ce4eHI1e nOAnoporoBoro pOl!<AeHMR Hil RApe CBR3~BileTCR 

npH pa3yMHbiX npellnOJlo)!(eHI1 RX C Ce4eHI1eM pOll(JleHI1A H3 HYKJlOHe np" H a.AnOpOroso~ 3He prHM. 

3TO AeJlileT pe3YJlbTaTbI paC4era BeCbMil H3AellO-tblMl1. 

nOKil3aHo, 4TO ce 4eHHe nOllnoporoBoro pO)!(AeHMR 4YSCTSl1TeJlbHO K He6oJlbWl1M n pl1Me CRM 

MKK B RApe . ,JlaHHble/l, 2/ no nOJlnOpOroBOM,Y pOIKAeHl11O K+ -Me30HOB Moryr 6bITb Onl1CilHbI BKJla· 

AilMl1 MKK C n =2, 3,4. I( CO)!(aJleHHIO, I1HTepSaJI 3Hepnl~ 0,84 < T< I / r 3S/ He n03BOJIReT CAe

JlaTb s~leo .. 0 AOMI1 HI1PYlOlileM BKJlaAe MKK c KilKMM- JU160 I'l • B CSR 311 C 3TI1M )l(eJlaTeJlbHO no

JlY'leH~e j dHHblX npl1 MeHt .I1HX 3Hepr I1R)(. r Ae pOJlb TffiKeJlblX MKK ~OJl)!(Hil s03paCTM. 

HeCMOTpR Hi! x.opOlllee Oni'lCaHl1e 3KcnepHMeHT a.J\ b~lbl)( AaHHblx , nO JlY4eHHoe S HaCTOHllell 

p a60Te , Bonpoc 0 POJIH MKK B nOAnoporOBOM p O)l(leHI1H OCTaeTCR OTKpWTb~. TeM He MeHee, 

Ha~AeHHlole sepXHHe r paH~l.\bi Hd p.! ~npllMeCb MKK no nopRAKY BeJll1411HbI COOTBeTCTBYIlT 

OlJeHK aM , nOJlY4eHHb»'I 113 ApyrHX npoueCCOB. n03TOMY MOllO-tO AYMdTb , 4'1'0 BKJldA MKK BaJ!!eH. 

n OCKOJlbKY, lCaK ~ r aeOpMJlOCb , BepORTHOCTb 06p a30BaHHH MKK c I = 0 (1/2) , 

6 = 0 0 /2 ) e Tllll(eJlblX R~p a x nOAdeJleHd. )!(eJlilTeJlbHO noJlY4eHMe AaHHWX 0 no~noporoBoM 

Ko nen HOBH4 ~.3 ., HH)J.epMaAep ¢. P2-85-664 
ITop.110pOrOBoe pOlK,[\eHHe K+ -Me 30HOB Ha MHorOKBapKOBbIX 
KOH~HrypaUHHx B HApax 

PaccMOTpeH npouecc 06pa30B aHHH K+ - Me 30HOB B pA-cOYAape HHHX 
ITPH 3Hep rHHx, H~e IToporoBoA, AnH pp-cTonKHOBe HH H. C 110MO~bW 
AHHaMHKH UBe THbIX CTpYH YAaeTCfI CBfl3aTb CetIeHHe pOlK,[\eHHH K+ -Me 
30HOB Ha MHo r OKBapKOBOM KnaCTe pe /MKK/ c CetIeHHeM pO*AeHHfI ~
Ha HYKnOHI!OH MHlUCHH npu J-I agHo po r oBoii 3HCpr l'm . 113 cpaBHeHHH 
c :'lKCne pHMe HTallhHblMH AaH HblMH nony4eHbl Be pXHHe Ol.\CHKH Ha BeJm
'lHHhl npHMcc li HKK B fl Apax. 

P,'16()'ra UI.I110Jl ll e lia B Da6opaTO pID! HAepHbIX np06neM orum. 

fTpenpJIII T O(S1>e,IUIHeHliOro IIHCTHTYTa R~epHblJ[ Hccne,llOB8.HH A. Jly(5Ha 1985 

p0)l(.IIeH"H Ha Jler4a~Q\ "' )I. RAP3X C A = n , r Ae, KpOMe Toro, HeT np06J1eMbl Y4eTa ~epMI'I

ABH)I(eHHR. 

ABTOPbl CJlarOn apHbl P. X.Kyryesy, n pHHHMaB lieMY Y4aCTl1e B p aC4eT ax Ha 36M, a T alOKe 

B.n.KonreBY H J1 . I1. J1 anHAYcy J1 . ~ . 3a nOJle3H"1e oOC)')!<leHI1 H. 
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TIe pCS()A O. C. 1I1 11 10 r paAoBoH 

Kopf'l lOV i e ll 13. Z . , Nidermeier F. P2 -85-664 
Subth resho ld KI-M.eson Production on Multiqua rk 
Clu ste r s in Nuc l e i 

Sl!bt hr l!s ho l u K1'-production in pA collisions at the energies 
be l ow t he Lhres ho l d one for pp- collision is considered . The 
t h r es hol d product i on cross s ect i on on multiquark c l uste r s . . . ~ 
could be r nnnec t ed by the col our str l ng dynaml Cs wl t h the K 
produ ction c ross s ec t ion on a nuc leon target at t he subthre
s ho ld I! nl" r gy . The compa ri son of the ca l c u l a t i ng wit h t he exi s t 
i ng expe ri me n t nl d at a for pA col lisions g ive s s ome uppe r 
bounds on impur i ty of the multiquark clusters i n nuc l e i . 

Th e invest iga tion has been performe d a t the Labo ra t ory 
of Nuc l e a r Pr ob l e ms , J INR. 
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