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B pa6oTe [ 1 ] Mhl np0BeJIH Il0HCK peaKIJ;HH K0repeH'J:'HOH <pparMeHTaIJ;HH 
.sr.n.pa yrJiepo.n.a Ha TPH aJib<pa-l!aCTHIJ;hl . - . -

12c ➔ 3a (1) 

cpe.n.H Heynpyrnx B3aHMO.U.eHCTBHH HOH:OB 12c ·"npH nepBHl!H0M BMIIYJihCe 
Po= 4,5 faB/c Ha,.HyKJioH c .sr.n.P.aMH <poTo~MYJihCHH, o6ora:w;eHHon: 9mHn;oM 

(Em+ Pb), H cpaBHH.n:H pe3yJihT~Thl 3T0ro Il0HCKa C .n.aHHhIMH, Il0JiyqeHHhIMH 
.U.JI.sI o6hl1IHOii <pOT03M)'RhCHH (Em) B pa.Hee BhlilOJIHeHHOii npH TO~ )Kepo pa6oTe 

[2 ]. B OT06paHHhIX <<KorepeHTHOno.n.o6HhIX» co6hITH.sIX (Bcero 116 CJiyqaeB pac·
na.n.a .sr.n.pa-cuap.sr.n.a Ha Tpn xoporno n.n.eHTn<pnu;npoBaHHhlx <pparMeHTa c Z = _ 2 
6e3 .n.on0JIHHTeJihHhIX B_rnpHl!HhIX -3ap.sr)KeHiihIX llaCTHh Ji 6e3 Kmrnx-Jin6o 

lIPH3H3KOB B036y)K):{eHHSI HJIH paieaJia gfrpa-i,mmeHH) QI,IJIJi IICCJie;:ioiiaHfil pac
npe.n.eJieHH.sI no nonepel!HhIM HMilYJihCaM H napHhIM a3HMYTaJibHhIM ymaM .U.JI.sI 
BTOpHl!Hhix a-qacrn'ri B'. Jia6opaTOpHOH CiiCTeMe K0(l()AHHaT H 'c'licTer:.i~. IIOKO.sI 

. - - - 12 :_. - -· -., : - . , . -',\ .; .. _ , •--; 
<pparMeHTHpyrorn;ero_ .sr.n.pa C. O6napy)KeHHa.sI B [1] TeH.n.eHIJ,H.sI K. K0JIJIIIHeap
HOCTH nonepel!H1>IX HMilYJibC0B pT B nonepel!H~H IlJIOCK0CTH peaKIJ;HH (1) 6hIJia 

HHTepnpeTnpoBaHa KaK yKa3aHHe Ha nepe.n.aqy yrJioBoro MOMeHTa B coy.n.ac 
peHntt . 

. : B uacTo.srui,eM coo6:w;eHnn npe.n.crnB.irnroTcsi pe3yJihTaThl aHaJin3a'pacnpe.n.e~ 
JieHHH no OTHOCHTeJihHhIM yrJiaM Me)K.Il.y HMilYJihCaMH nap a-l!aCTHIJ; H3 
peaKIJ;HH ( 1) H no HX 3<p<peKTHBHhIM MaccaM. lfay11eHne 3THX K0PPeJI.sIIJ;HOHHhIX 
xapaKTepnCTHKnpou;ecca npOBO.U.HJIOCb C u;eJihlO Bhl.sICHeHH.sI MexaHH3Ma <ppar-
MeHTau;nn, B llaCTHOCTH,.U.JI.sI noJiyl!eHH.sI OTBeTa ,Ha Bonpoc O POJIH «np.sIM0ro» H 

«KaCKa.U.HOrD>> _ (12C ➔ 8Be +a ➔ 3a) BapH~HT~B npOTeKaHH.sI. pacna.n.a. 
OTMeTHM, l!T0 B pa60Tax [1,2] 6blJIO Il0Ka3aHO, l!TO_ O.U.HOl!aCTHl!Hhle pacnpe.n.e
Jiemi.11' (min:pii:Mep," p;.:.pacripe.n.eJieHH51) BeChMa He1IyBCTBHTeJihHhl K Bhl6opy 

Me)K.Il.Y 3THMH .U.BYM.sI BapnaHTaMH. C .n.pyron: CTOPOHhl, B pa6oTe [3] npn n3y-
1IeHHH MexaHH3Ma peaKIJ;HH pac:w;eilJieHn.s1 . .s1.n.pa KHCJiopo.n.a na 1IeThlpe a-qac
THIJ;hl npH 3Heprn.srx so H 70 M3B Ha HYKJIOH 6hIJIO npo.n.eMOHCTpHpOBaHO, l!TO 
KapTHHhl noCJie.n.oaaTeJihHhIX 6nHapHhIX -pacna.n.oa n np.srMoro pacna.n.a Ha 
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PHc.1. Pacnpe'AeJieH~e no ~THOCHTeJI&HhIM ymaM 8 .. n JI.~. Me)l{'AY a-qacTm~aMH H3 peaKL\HH . . . . .. v, . 
12C ➔ 3a_npH_HMny~hCe Po = 4,5 r3B/c Ha HYKJIOH. KpHBall - p1,1cqeT no MO'AeJIH <I>Xr [4,5] 

qeThlpe · KOHeqHhle qacTHil,hl npn:BoJ:isIT K pa3;rnqarom;nMC.sI cpopMaM · pacnpeJI.e-
- . . . . . 

JieHH.sI no napHhIM nOJI.sipHbIM yrJiaM Me~y HMnyJihCaMH a-qaCTHil,. 
Ha pnc.1, noKa3aHO pacnpeJI.eJieHne no OTHOCHTeJihHOMY npoCTpaHCTBeirno

MY ymy 0.:Me~y BeKTOpaMH HMnyJihCOB a-qacruu; H3 116 co6hITHH peaKIJ,IUI 
ij . 

12c ➔ "3a npn 4,5 rsB/ C Ha HYKJIOH, o;o6paHHblX H HCCJieJI.OBaHHhl~ B (1,2 ]. 
Kp1-rna.sI Ha pnc.1 noKa3hIBaeT pe3yJihTaT pacqem dN / d0 .. B MOJI.eJIH np.sIMoro , . , - IJ .... 

cTan1CTn:qecKoro pacnaJI.a Ha TPH a-qacTHil,hl. AHaJiornqHhIH pacqeT B paMKax 

CTaTHCTn:qecKOH MOJI.eJIH Cl>em6axa - XyaHra - roJibJI.Xa6ep (cJ>Xn [ 4,516hIJI 
BhlnOJIHeH . H . JI.JI.sI. noCJieJI.OBaTeJihHOro <<KaCKaJI.HOro» BapnaHTa. pacna)I.a 
12c ➔ 8Be + a·➔ 3a (CM. JI.eTaJIH pacqeTa B [1 ]) ' pe3y.n'i.TaTOM ero 6hIJI~ pac-

. npeJI.eJieHHe dN /de;·· 'npaKTHIJ:eCKH He OTJIHqarom;eec.sI OT KPHBOH p1-1c. l. TaKHM 
. _. J . . . '. . . . . · .. 

oopa30M, pacnpeJI.e.ii:eHHe dN / d0.. OK83bIBaeTC.sI 11eqyBCTBHTeJihHhIM K Bhl6opy 
-· -- . IJ . . - - · .. " i .,, . ': • . 

- . i2c 3 Me~y «np.sIMhIM» H <<KaCKaJI.HhIM» BapHaHTaMH pacna)I.a . '• . ~ . a.' TaK )Ke KaK 
1-1· OJI.HoqaCTHqHhie yrJIOBble -1-1 HMnyJihCHhle pacnpeJI.eJieHH.sI [1-,2 ), eCJIH 

. on1-1paTbC.sI Ha _MOJI.eJib [ 4,5 ).. . . w ., 
0JI.HaKo, KaK xopomo BHJI.HO 1-13 JI.aHHhIX p1-1c. l: . , . . .. • 
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PHc.2. PacnpeneJie1rne no pa3HOCTH :icpcpeKTHBHOH MaCChl naphi a-qaCTm~ H YABOeHHOM MaCChl 
a-,i'aCTHL\ B peaKl_\HH (l) - . . -· . -

- . 1. 'Pacnpe)I.eJI~HHe dN / d0ij o6Hapy)KHBaeT JI.Ba xopomo pa3JI.eJieHHhIX H 

cpaB~HT(!JlbHO Y3KHX Ma~CHMyMa npH 0 .. ::i. 0,15 H 0 .. = 0,5 rpaJI.. 
. . IJ IJ 

i. IToJio)KeH1-1e BToporo MaKcttMyMa coBnaJI.aeT c MaKCHMYMOM pac11eTHOro 
(cornaCHo MOJI.eJIH cJ>Xr [4,5]) pacnpeJI.eJieHH.sI JI.JI.sI 0601-1x_KaHaJIOB pacnaJI.a 
12C ➔ 3a , OJI.Ha.KO ero IIIHpHHa cyru;eCTBeHHO MeHhIIIe; ~T~ Ka~;eTC.sI nep~Oro 

MaKCHMyMa, TO HH ero noJIO)KeHHe, HH IIIHpHHa He BOCnpOH3BOJI.SITC.sI B 

CTaTHCTHqeCKOH MOJI.eJIH. 
•. 06uapyieHHble oco6eHHOCTH B

0 

pacnpeJI.eJieHHH dN / d0 .. JI.OJI)KHbl CKa3aTb-. . , , .IJ. - . 

CSI H Ha pacnpeJI.eJieHHll no scpcpe~THBHOH MaCCe nap a-1IaC;llu: ~3 paCCM3TpllB3-

eMOH peaKIJ,HH M':. BCJieJI.CTBHe np.sIMOH CB.sI3H M':. H 0 .. : 
ij ij lj 

:, ; ' .. 

[ 
2 · . )]-:-1/2 ~ = 2(m + E 1Ei - P;pj cos 0ij . 
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3AeCh E .. n p .. - noJIHhle ::meprnu u 3-nMnyJihChl Hi nj-tt. a-qacTHU:, m -u u . 
Macca a-qacTHU:hl. Ha puc.2 npnBeAeHo pacnpeAeJieHne no pa3HOCTH M"':. :._ 2m, 

- u 
OHO TaK)Ke o6Hapy)KHBaeT ABe oco6eHHOCTH: OCTpbIH MaKCHMYM npn 

M"':. < 0,5 M3B (He BOCnpOH3BOAHMhllf. MOAeJihlO <I>Xr; He npoHJIJIIOCTpnpoBaHO) 
If 

H 6oJiee urnpoKHH nHK npn M"':. == 1,5+2 M3B. 
•· If 

O6cyAHM noJiyl!eHHble pe3yJihTaThl. 
Ilpe~e BCero npeACTaBJI5IeTCSl AOCTaTO'IHO O'leBHAHhIM, 'ITO HaJiuqne yrno-

BOro M~MeHTa y AHCCOU:HHpyIOUiero Ha TPH a-qaCTHU:hI 51:Apa 
12c He MO)KeT OTBe

qaTb 3a n05IBJieHne nepBoro H3 MaKCHMYMOB pacnpeAeJieHHlf. no M"':. H 0 .. ' T.K. 
If · If 

<<BpaUieHne» pacnaAaIOIIl,ett.c51 cncTeMhl BJIH5IeT Ha urnpnHy 3THX pacnpeAe

JieHHH, HO He Ha Il05IBJieHne pa3JI,eJieHHhIX MaKCHMYMOB H HX IlOJIO)KeHne. 

B 3TOH CB513H JI.JI51 onucaHH51 nepBoro MaKCHMyMa Heo6xoJI,nMo npeJI,noJI0)K~Th 

HaJin'lne «KacKaJI.HOH» MOAhI pacnaJI,a, T.e. o6pa3oBaHne npoMe%yTO'IHoro He-

__ cTa6HJihHOro MPa 
8
Be HJIH KaKott.-m160 µpyrott. «pe3oHa~conoJI,o6Hott.» cncTe

Mhl, p_acnaJI,aIOUielf.C.SIHa JI,Be a-qacTiiU:hl. OTMeTHM npH 3TOM, 'ITO pacxo~eHHe 

3MnnpuqecKux pacnpeJI,eJieHHH c pac'leToM KacKaJI.HOH MOJI.hI pacn_aJI,a no .Mo

JI,eJin <t>Xr [4,5] (CM. TaK)Ke [1]) JierKO Offi>5ICHHTh: B HCDOJih30BaHHOlf. HaMH 
· •·• , ·, - · · 12 - · · - · ' 

CTaTHCTH'leCK0lf. BepcHH pacnaJI,a: C ➔ 3a He Y'IHThIBaJIOCh B03MO)KHOe 

pa3JIH'IHe «TeMnepaTyp>> JI,JI51 nepBoro (12c ➔ 8Be + a) H BT~~6ro (
8
Be ➔ 2~) 

3TanoB _ pacnaJI,a, KOTopoe ecTecTBeHim JI,JI51. CJiyqag o6pa3orianu51, HanpnMep, 

51:JI,pa 8Be 4 ~ OCHO~HO~ ~~CT05IH~u: I'py6~51- OU:~H~a- JI,O~H c~6blT~ii pe;KU:HH ( 1), 

JI,a10II1,nx 0 .. B ~i5JI~cTH nepBoro H3 MaKcu~y~oB B dNid0 .. -pacnpeJI,enenun n 
• . If · · . ; • ,. ·• • , _ ;. , If , ·· · 

neom,51:cnn~hlx B pa~Kax np51Moro cTaTuc~uqecKoro pacnaJI,a 12C ➔ 3a , JI,aeT 

BeJIH'IHHY ==20%. Mbl DOJiaraeM, 'ITO 3Ta BeJIH'IHHa JI,OJI)KHa paCCMaTpHB3ThCSl 

KaK' HH)KHHH_ IIpeJI,eJI JI,JI51 JI,O.nH pacn;ion, ~pCJT,eK~l()UIHX no «KaCKaJI,HOMY» 
Bap»aHTy (CM. H~)Ke). . . - . _ ,, / 

J.-fnTepnpeTaU:mI Ha Ka'leCrneHHOM ypOBHe BTOporo H3 Ma~CHMYMOB pac
npeJI,eJieHHlf., . npeJI,CTan:n'eHHhIX Ha' puc;l H 2, 51BJI5IeTCSI 3HaqMTeJibH0 6oJiee 

cJI'oirnott. 3aJI,a'lett.~ Pa3yMeeTC51, MaJia51 (n'cpanHeHii"u c pacqeToM) iirnpnHa BTO-' 

poro MaKcnMyMa, TaK )Ke KaK u .n;M nepnoro MaKcnMyMa, .n;eJiaeT MaJionpan.n;o

no.n;o6Hott. rnnoTe3y O «npOCTOM» np5IMOM pacna.n;e Ha TPH qaCTHU:hl, OJI,HaKO TO 

o6CT051TeJihCTBO, 'ITO ero DOJIO)KeHne conna.n;aeT C MaKCHMYMOM pacqeTHOro B 
COOTBeTCTBHH C MO,ll;eJihlO <l>Xr pacnpe.n;eJieHH51, He Il03BOJI5IeT HCKJIIO'IHTh npe,n;
IlOJIO)KeHne o HaJIH'IHH u onpeJI,eJI5IIOIIl,eM BJIH~nn:'u na CBOHCTBa KOHe'IHOro coc-
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P11c.3. Pacnpei:1eJieH11e dN/d0ii a JI.c. /:IJISI noi:1rpynn co6L1mii c (Pr)< 100 MsB (a) 11 

(Pr)> 100 MsB/c (6) (311aqeH11SI (Pr)..:.:.. /:IJISI c.~.M. sii:1pa 12C [l]) 

T05IHH51 peaKU:IUI (1) yrJIOBOro MOMeHTa y cpparMeHTHpy«',II1,ero 51:Apa 12c KaK 

u:enoro. KoHe'IHO, 60JihIIIYIO POJih MOl)'T nrpaT~ ~ ~apnaim,i icacKaAHOro pacna-

JI,a MPa yrJiepoJI,a c 06pa3o~aHneM npoMC)K;;o~H~ro~Ja 8Be n no36y~eHHhlx . . ,. 
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COCTOSIHHSIX C 6oJihillHMH CnHHaMH (HanpHMep, B COCTOSIHIUIX 2,9 M3B (2+), 

11,4 M3B (4+) H T.J:1.). QqeBHAHO, ]:IJISI 6onee yBepeHHhlX BhlBOJWB O MexaHH3Me 

npoTeKaHH51 J:IHCCOU.HaIJ.HH ( 1) Heo6XOJ:IHMhl ]:leTaJihHa51 KOJIHqecrBeHHa51 npopa-

6oTKa Bcex B03M0)KHhlX BapHaHTOB np5IMOI'O H KaCKa]:IHOI'O pacna]:IOB H noCJie]:ly

IO~ee cpaBHeHHe HX pe3yJihTaTOB C 3KCnepHMeHTaJihHhlMH ]:laHHhlMH no B03-

MO)KH0 6oJihmeMy KOJIHqecrBy xapaKTepHCTHK H pacnpei:1eneHHH. MbI 

IlJiaHHpyeM BhlnOJIHHTb COOTBeTCTBYIO~He pacqeThl B 6JimKaiimeM 6yi:1y"~eM H 
anpo6HpOBaTh HX Ha 6oJibmeM, qeM B HaCT051~~H pa6oTe, 3KCnepHMeHTaJihHOM 

MaTepHane. 

B 3aI<JIIOqeHHe paCCMOTpHM 3aBHCHMOCTh pacCMOTpeHHbIX Bhlme CBOHCTB 

0 .. - H lf.. -pacnpe]:leJieHHH OT 3Hepnrn B036y)K]:leHH51 (HJIH «TeMnepaTyphl») 
1/ 1/ I 

cpparMeHTHpyro~ero MPa yrnepoi:1a. Ee KOJIHqecTBeHttoii: Mepoii (B cpei:1HeM) 

MO:>KeT CJIY:>KHTb 3HaqeHHe cpe]:IHero nonepeqHoro HMnyJihCa a'-qacTHU. B C.IJ..M. 
12 · . . 

MPa C [1 ]. Ha pHc.3 B KaqecTB.e npnMepa npnBe]:leHhI pacnpei:1eneHHSI 

dN/d0ii B noi:1rpynnax co6hlTHH 
12C ➔ 3a' c (Pr)< 100 M3B/c n 

· (Pr)> ,100 MsB/c (57 H 59 co6bITHH COOTBeTCTBeHHO). Pacnpei:1eneHHSI,~pei:1:

CTaBJieHHhle Ha puc.3,a,6, CHJibHO pa3JinqaIOTC5I; npu 3TOM, KOHeqHo, Ba:>KHO He 

TO, qTo npH 6oJibillHX ( Pr > HMeeTC51 H36hlTOK 60JibillHX 0 .. (3TO B 3HaqnTeJihHOH 
If 

CTeneHH TplrnHaJibHO), a TO, qTo J:IBYXMaKCHMYMHa51 CTPYKTypa pacnpei:1eneHH51 

H caMH 0 .. ' COCTaBJISIIO~He nepBbIH MaKCHMYM, npaKTnqecKH ucqe3aIOT B co-
. If • 

6hlTHSIX, xapaKTepH3YIO~HXC51 6oJihillOH §iieprneii B036y:>K]:leHH51. 

.D:aHHhle pHc.3 cooTBeTCTBYIOT. KoHu.enn,HH o nepexoi:1e OT MexaHH3Ma no
CJiei:1onaTeJihHhlX 6HHapHhlX pacna]:IOB '. K np51MOH MYJihTHcppal'MeHTaU.HH npn 

nOBbI~eHHH 3Heprnu B036y)KJ:leHmi: cpparMeHTHPYIO~HX 51Aep [6, 7] H e~e pa3 
t ' " , .. , -

nO]:ITBep:>K]:laIOT C]:leJiaHHhIH Bhlme BhlBOJ:1 0 3HaqHTeJibHOH pOJIH «KaCKa]:IHOI'O>> 

KaH~a J:IHCCOIJ.HaU.HH 12C B TpH a..:qacTHU.hl, np051BJI5IIO~eHC51 ~ o6Hapy:>KeHHhlX 

HaMH oco6eHHOCTSIX B pacnpei:1eneHHSIX no 0 .. H lf.. J:IJISI nap a-qacTHIJ.. 
If If 
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Eenara B.B. H Jlp. , 
, 3cpcpeKTHBllbie MaCCbl H OTHOCHTeJJbHbie yrJlbi' nap ari'bcpa-·lJaCTHU 
.H3 peaKUHH KOrepeHTHOH_JlHCCOUH~Umi 12C:➔ 3a . .· 

Pl-95-40 

npH HMnyJlbce 4,5 f3B/c/HYKJJOH 

H~cne)loBaHbI pacnpeJleneHH.11 no 3cpcpeKTHBHOH Macce u ornocHTeJJbHOMY yrny 

JlJJ.11 nap a-~acTHU H3 Korepe11moii peaKUHH 12C ➔ 3a n·p~ nepBHlJHOM HMnyJlbce 
4,5 f3B/c 11a IIYKJJOH .. TToKa3allO, lJTO o6a pacnpe)leJJeHH.11. o6uapy)l<HBaJOT )lBa 
OTHOCHTeJibHO : y3KHX 'm1Ka, 11eo6b.11C11HM1?IX · B paMKax npocToH crnnicTHlJeCKOH 
Teop1rn 6b1cTpoi1 cpparMe1nauHH. 113 KatJecTBeHHbIX. coo6pa)l(em1ii oueHeHa HH)l(H.11.11 

rpaiiHUa )lOJIH «KaCKa)lllbIX» CJ1Y4aeB KOrepeHTIIO~O pacna)la .s!Jlpa 12C. _: · 
f - ' 

Pa6orn BblllOJJlleHa B J1a6oparnp11;1 BblCOKHX ~Hepmii 011.~111: 

,· 

C006ll\CHl1e Qm,e):111HCIIHOI'O 11HCTl1T)'Ta Sl):ICpHbIX l1CCJIC):IOBaHl1tt. )],y611a; J.995 
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Belag~ V.V. et al. . Pl-95-40 
Effective Masses and Relative Angles for Alpha-Particle Pairs 

· from Coherent ,Dissociation Reactions · 120 ➔ 3a ·' 
at 4.5 GeV/c per N,ucleon 

The effective mass and relative angle distributions for the pairs of alphas emitted 

in the ~oherent reactions 12C ➔ 3~ haye been studied at the prin;ary momentum of 
,4.5 GeV/c per nucleon. It was shown that both of distributions displayed two. 
reiatively narrow peaks which cannot be explained by .the simple s_tatistical theo;y 

of prompt fragmentation. The. lover limit of the «cascade» mode for· 12Ccoherent 
decay was estimated from the gualitative ·considerations. 

I ••• ,, ,' , 

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