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ON THE QUESTION OF NUCLEI LIMITING 

FRAGMENTATION REGIME 

A question on reaching the regime of nuclei limiting fraL 

mentation as a function of initial energy is discussed. It is 

shown that if making use of the correlation length hypothesis, 

then one can obtain the expression of critical energy as a funo­

t,i.on of maes of the effective target and investigated process. 

Conciisions are made, whose validity can be checked up experi­

mentally. 
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\.!orJI.a.CHO r:mroTese npe;IJ;e.JI.bBO!i il?pa.rr..ieHTa.IJ,l1tH (rIT<f1) [I] B 

ruu<.n~aRBHOM poz,n;eHrur ~ac'l'Kr:\H c B pealt!J;RH 

a.+ g - c + X (I) 

KHl3a.pmmTHd :BHXO.D: Jc ( 5 > fI) CTaHOBHTOJ1 Hesa.BHCBMHM OT nep­

BH-cmoft SHeprmi: IIPH s -- l'! Pc,;=' cons t . ITpHMeB.RJI rn~ It CJiytW.IO 

POll\It0mtfI ItyMyJIHTltBHHX -im.c~ Ha J'J;Iij)ax, J!eKCJIH r.A. PI .Iij). nprun­

JlH K BHBO.Icr ( 2] ' "l{TO Pem!M npe.D;eJI&HO! qJparMeHTamm B STm.: 

c.ny-cme .D:OJO!!.eH HaCTYJIHTl> SHQ'qJ!TeJll>HO pain.me. 3To JTB6plr.Jt0Ime 

RB.JIHeTCH 0.l(Hl!IM KS OCHOBHSX IIOCTYJIB.TOB I'HIIOTeSH .f!,U;epaoro CKeft­

JlJIIHI'a. 06cYJ!,l(aH yxa.sa.HHylll npo6JieMY, EaJI.D:mr A. M. [ 3 , 4, 5] one­

mi:JI aaeprxm, npz KOTopoft .D:OJI.EeH HatDtBa.T:&o.a: peDM Taxoro paa­

Hero oxeibmHI'a. 8TK onemm ocHo:saBll Ha I'lllIOTese itoppe­

JIHIJ;ltoHRott ~ (I'l\U), COI'JI.a.CHO ItOTOpoi, eOJIH paSHHna OHCTpoT 

1J:HYX '!JaCTKD; KS peaKI:(l1ll! Tm:Ia (I) SHa'tl:li!TeJIDHO npeBHll!aeT HeltOTO­

... Y.,, xopp~oE:Hyro ~ L , TO xopp~ MeJt.ItY !il~MH ')I;EY­

MH 1ia.CTl!na.MH ~~JJ.lltHB. OTCYTCTBOBa.Tl>. 

Ea.Jmm A.Iii. [3,4] IIOJiy't{l'!JI KPRTH'l:SCicylD SHepm!l HaJieTaoqei!: 

'!JaCTmtH, IIPH KOTOpott BJ:m0JIWl0TCH STO YCJlOBHe: 
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mci m A!f -> L 
Ei<p=-y·e><p(!:Ja-yg)·-f·e 1 (2) 

"?TO ,ItJm CJ.tyi:ra.Ji nep:eimHHX B;Ylt110HOB IIOpa,ltKa 3,5 - 4 rsB, ecmt 

Ay ~ L = 2 [6] • 

CooTHomeime (2) oeeT, no !tpB!Heit Mepe, .itBa He.JtOCTaTRa. 

Bo-IIeIJBHX, ,ItJm II9PJ3lNHHX 0 - KBS.HTOB OHO Be npHeMJleMO, Ta.It 

KaK mc:i-mr= o. BO-BTOpYX, B STOM OOOTHomemm HeT sa.:mrcmroQ­

TJil OT MJilllleHJil, IIOSTOMY H8BOSMOZHO onpe~Jm'l'J. SBeprE:m paH8ero 

cxe:ltmn!ra Ji!Mel!Ho ,ItJm CJIOlltHHX Ml!llDeHel. 

Yr<asa.mme Be,JtocmTRH BOSHJmal>T noTOMY, 'llTO npR IIOJJy'llemtH 

( 2) B Ra'lleCTBe ltpHTepHFI nor 6WIO IIPBH.11'1'0 yc.no:mre Ha - !Jg » L. 

1JTO .1XJJJI npo:uecca polr,lXemm BHRJIIJSHlllio! 118.C'l'lmH He JmMeTCR OII­

pe,1teJ!JmlliIM. ,UJm BHSBJieair.a: r~ npe.JteJIDHOI <PPa;rMeHT~ l:le­

o6xo,nBMo, 11To6H TI\11: 6HJ.Ia. ·npDeHeHa WLR JJ.8HHOro xoHRpeTaoro 

npon;ecca pollr,Itemm 118.CTmlJl c • Hyimo, 'llT06.H He pasHoCTI> y"-Hs, 
a a6COJll>THHI mITepBaJI 6HCTPOT y Ha ltlf8rp81Af8 p:e:cyHRa 6H.I 

SHa1Dl:Te.n:r.Ho 60Jl:&llle 1t0ppeJIJnJ;r110Hirnl wmmi L (6] • 3TH .ItB8. yc.Jt..o­

:ma: COBDa,Ita.l>T, ec.m !J" H Hg HaXO.itflTC.S: T01JHO B Ha'llaJle R B 

ltOHD;e ~rpaMMH' 11TO He Bcer,1ta MOllteT BimOJIH.s:T:&C.S:. 
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T8ltHM oCSpasOM, ,ItJm )tOCTBllteHHFI peZHMa npe11:eJ!:&Hoft prMeH-

Ta11D MmJieHH He06XO)tBMO, 'l!To6H !:i = Hmax - Ymi.n » L. 
BeJmtnma y 8a.:m!CHT OT nepBH'llHOI aBeprmi:' a TS.IOlte OT 

XS.paltTepKCTBR MHIIleHH 11! Jl!HRJIK>Sll!BHOI llaCTU C • B [ 6 J IIOita8a.·· 

HO, 'llTO 

~ = fn S/f! , (3) 
2 2 . 2 

rxe Pe = me + Pc4-

IlpK 6olllllllX sHeprimx HaJleTaD!lel tmCTmlll, :m: B cJJy11ae, xor,JJ.8 

MJ1111eH:& IIOKOHTCS: (oooTHOmeHWi (2) H (3) no.7.1Y11eHH B STRX ycJIO-

:mr.e:x) BMeeu 

s == m! + m~ + 2mg Ea ~zmgEa 

Ms (4) H (3) H.aXO,D;ll:M a 
P.c. ~~I.. 

E --e i<p - ~mg 

(4) 

(5) 

COOTHOmeime (5) OTJ!lN89TC.f! OT (2) TeM, 11TO Et<p Tenep:r. sa.mi:­

CJll]! K8lt OT MmJJeHH ,· TaK z oT zcCJie,llYeMoro npouecca, HO He sa.:mr­
Cl!'l' (B HBHOM BH.lte) OT copTa HaJleTaa:mei! 'qSCTWJ;H, IIOSTOMY OHO 

IIplreMJ18MO RaK ~JI!i a.u;pOHOB' TaK R ~ 't - KBa.HTOB H MeKTpo­

HOB. OHO, KpoMe Toro, IIOSBOJI!ieT ,1teJIB.T:& CJie;n:y!Oll\Re BHBO,n;B:: 

I. ]f,J1P.' c.nyqaeB, xor,JJ.8 r.mmeH:r:.lO HBJlf.[IOTCH :ayKJ!OH HJm CJIOJKHOe 

HYKJlOHBOe ~CSpaSOBa.H:m:e c MaCCOBHM 'lll[CJlOM .A H yqacTBylOIJ1liteK B 

pea.xwm: ICa.K n;eJioe, 

Jl N I E l<P = E t<p .A I (6) 
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T.e. eOJl:m: pa.cCMaTPHBB.T:& npouecc (I) Ha CJIOlitHOK MPDJJeHH H Ha ;·::' 

" ' •I HYKJ!OHe, TO ltpE:'m"l'.eCRB.H SHeprM, ripl'I! xoropoii HatmH.aeTC.S: pel!WM 
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npe;i:teJililioi ipparMeHm~. :a nepBOM cJiy"lae y:~em.maeToo :so c1l'om..... 

}{:) pa3, BO CROJll>ltO CJlOl!BSB: MKlll0HD TR:JKe11ee HYKJ10Ha. 

2. c .J:tPyrol CTopoHH, eCJlll'. Bal;o;eHO SHa.tJemrn KPHUtreCltol: 

aHepI'KK SKcnepKMeH'l'8J.t&HO, TO COOTHOID01Utff (5) H (6Jnos:BOJtaU'f 

ou,eHliIT:& ajxpeKTRBH;yB> uaccy Mmnemr, m~ J<c:Topo}i po.D,HJia.C:b KBKJlll­

SHBiia.fI "l:aC mu.a • 
2 2 

3. B npe.n;eJie PCJ. »me , .n;M o,n;Hof:I: n Toit lite MJ'!'.IDeHR, :ltplrm-

-qecKM sHeprrui: o.n;ruraxoBWI :zr..,1.fi }_Jr.r ;.;;crrrf;:; pa3.JII!'!H!:lX 'tlaCTmt, a 
2 ~ 

B 06.Jia.CTH Pc.!. « me OHa Ke:.,::,p ,.,. . ,' ·-~7 O'!' Maces BTO}llA-

HO:li 'tla.C~. 

HeCMOTPJ! Ha TO, 'CJTO B HaC:'.l'OFili\ef' l!J!.:.. -'' ~···F ll.'.KJ·1ii::E 60Jllalllol: 

o6':bern aKcnepmneHTaJI:bBSX .trJlHHHX no pollU(eIHH.· KJ·:.~'JL?.TPlliHUX -qac'l'HU, 

rrpo:sepm nep:soro H nocJie.n;Hero Bl:lBO.lJ:OB ;; ,, 1·~)\·:.nc ':'aB.i:ffeTcJ:I :aoSMOJit­

uo~, Tax Kalt tlJa,KT:e:'CiecD HeT KSMepemrrl B o,n:E1n 11 Tex lite yOJ.tOBll· • 

me no BHXO,IIY .D;a.HHOit 11!.HRJI1)S:e:BHO:A: 'tla.C'l'llr(ll OT pa::Jm'IHHX s<iJPeR'Nl!B­

Hb!X l\m!IleHett (.n;J1F.! nep:soro BSBO;i:ta) PI no B!:lXO.IJY pas.m'tffiSX -irac'l'lftt 

OT O,I(HO:l! H TOit lite ajxpeKTKBHOit MHIDeHll. 'i'arorn M.8Mepemm: .n;oJJEHH 

6llT:b BimOJIHeH!:l, HaIIpHMep' .n;J1F.! :rr - MeSOHOB H IIJ;lOTOHOB Ha 

R,Iijle .n;ef!Tepwr. 

~TO mcaeTCH BToporo BSBO.n;a, TO l!M0l0Illl!!0CH .n;aHHHe no BHXO.ItY, 

Ha.IIP:i™eP. npOTOHOB HS paSJllNH:ex Jl;Itep llO,II; .n;eiCTBHeM SJtPOHOB [ 7 ) 

H ~ - x~TOB [8] noRasHBatoT, lITo E "'P:::: 2-3 rsB, 'l.TO no _co­

OTHoweHHD ~5) .tr}leT SHa"l!eHHe mg !:!: (2-3) mN, T.e. Iey'yYJJK'l'BBHW8 

rrpOTOHH o6pasyBlTCfI Ha ajxpeKTHBHOI r.mmemr, COCTOBmel, B cpe.n;HeM, 

H3 JtBYX-Tpex HYKJIOHOB. 8TOT BHBO.n; He npoTHBOpe1IlllT TOMf, "ITO B 

HaCTOJmT~e :apeMR: CTaHOBHTCH o6menplUifITHM MHeHHeM: OCHOBBHM JllO-
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'l.'OlJlmXOM Kj'_MYJ!JITHBHllX (no KpalHel Mepe) JIYMOHOB Jrallm)TCJ'I Ma­

~oHY1(J1oHHSe xoppe~ B .fl'..ltPSX -(9] • 
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