
12 Kon . 

COO fi UUHMR 
Ofill BJlMHe HHOro 

MHC TM TYTa 
RAep Hb11 

Nec.eAOBaHM 

AYfi Ha 

eAa~TOp n .11. ·~apY(\\lIt,I. HaKeT II.A. KIt'·I'J ll'lI\lil. 

Hil6(')p II, I' . '\II~\111: 1 ' \iI'll. JI .~1 .l<.uuf' XJll'bt\fwil • 

nOAnHcaHo e ne"'a'fb OJ. IO.8S . 
dloP"a r 60,.90/16 . OtilreTl1olA ne ...arb. Y... . -H3A.nHcTo. 0 ,7 9. 

T"pa" 'JbS . 3aKa3 36793. 

H3Aoll pn b CKH ~ oTAPn 06bP/lHI1P11110ro "HcT"Tyra AAepl1~ ~ HccneAOBaHH~. 
ny611a HoCKOBCKOM 06naCTH. 

1' 1 II!) (j~12 

TClII(lJI01'WIt;( 'K11I: XAI'AI\ TI'. I 'l1( "1111\ 11 


IIt'lllll '; I'( 1\ 'l'I'AI ' MI:" ' ll\ t 1l1~ H/ll-:" 111:0111\ 2~ 


j ' 11MIIYJII,(OM 4,1 A I'IH /( 


11 1\ il/~PAX 1J'(n \() ' )MY.rlhn1~ 


( '01 PY.AIIH 40CTBO : AJiMa A1a liy xapC(,T / 'aT4H11(:1 

lyfilla tJ,YUlaH6e EpenaH ' KOllIHU<> I\paKoB 

Jlem!llrpall . MOCKB<l 

1985 




H. n . AHApeeBa , 3. B.AH30H, S.H. 6y6HOB. A.W. ra11111HuB , D.E. [Pl!MHIKO. 
r. C .KanRLIKI1Ha, 3. K. KaHbln1Ha, A. M. Cel1TI1MfieTOB, ~.R .1Ii'1Ctt~IIWIl. 

l.\.I1.lUaxoaa 

\.1HCTI1TYT $11311KI1 BbiCOKI1X 31ieprl111 AH Ka3CCP. AnMa-AT<l. 


M.r~Il-l0K. B.Tonop, 11.}(aI1AYK 
l.\eHTpanbHbll1 I1HCTI1TYT ~113I1KI1, byxapecT 

G.r.neneXI1H, 6.6.CkMOHOB 
fleHI111rpaACKI1I4 I1HCHnYT RACPHOl1 $113I1KI1. raT41'1Ha 

A.BoKanosa, C.A.KpacHoB, K.A.ToncToB, r .c .Wa6paToBa 
06DeAI1HeHHblI1 I1HcTl1ryT RACPHblX I1ccneAoBaHI1~, Ay6Ha 

P.A.XowMyxaMeAoB 
TaA}KI1KCKI1Vi rocYAapcTseHHbl';; MeAI1l4I1HCKI1I1 I1HCTI1TYT, AywaH6e 

B.A.fleCKI1H, A.MYXTOPOB 
<b113I1KO-TeXHI14eCi<l-111 l-1I-lCTI1TYT AH TaAIKCCP, AyUJaH6e 

AltI.A.CanoMoB 
TaAltIl1KCKl111 rocYAapcTBeHttbli1 YHI1SepCI1TeT, AywaHfie 

G.A.ABe TRH, B.M.Kpl1~nI1, H.A.MupYTRH, fl.r.CapKI1COBa, B.$.CapKI1CAH 
EpeSaHCKl-I11 $113114eCKl-1~ ~111l. n1TyT 

C • BOKal1 , M.1(apafioBa, 3. l:IITlJW. M. TOToBa 
YHI1SepOITeT, KOw~l14e, 'ICCI' 

X. Bl1nb4I1HCKI1, 6.BocCK, 1. rllilJ.\IJW , JI.XOIIWICKI1 
~HCT I1TYT flAepHoH tllt1311t<"', l(pitKtJU 

B.A.AHT0I14I1K. B.A. 6aKucu, 1\.11. liollll)'COtl , e.11. G(1I'/-liHfIlU, 

B.I1.0cTpoYMoB 

fleHI1HrpaACKl-1i; nOJ1l1TCXI!I14C CK l1i'l IltlC 1111 'II' 


B. r. 6orAaHOB. B. A. nnlOUlcB. 3.11. COI1lHlbCU;, 


PaAl1esbl .:i I1HCTI1TYT, nCHI-lItrj..l<lll 


M. H.l\AaMOBI14 , B.r.flapl1olluIH.I. II.U.tl fICllij IHUlIW11{1. 1 ,ll,Oftllt:>th•• 
M. H. TpeTbAKoBa, C. n. Xapn:lw)u. 11. M. '1Uplllllll: ttlttt 

<P113114eCKI1H I1HCTlHYT AH ceep, HUCIW:I 


© 06t.eABHeBBIoIA HBCTHTYT llAepHWlt HCCJIe,AOB8.IIIdi ,[lytS..a. III 

npl1 B3al1MO~eI1 CTBI111 penATI1B~ CTC KI1X RAep n pOI1 CXOAI1 T pac~enne
Hl1e KaK RApa-cHapRAa, Ta K ~ RApa-M",weH~. no cy~eCTBYIOUl~M n peA
CT aSn e HI1RM , 6nM3 KI1M K reOMe Tpl14eC KHM, 8~Aenfle T CR 30Ha B3aHMoAe.:i 
CT BI1 R 11 Henepe KpblTble 4aCT I1 B3a l1MOAe .:ic TBYIOUll1 X RAep, pa c naAalOUll1e 
CA Ha tPpa r Me HTbl n OA Bm-1 RH I1 eM nonY4eHHo r o B036y}K~e HI1 R. B 3 a8H 
CI1MOCTH OT n apaMe Tpa cOYAapeHHA B03HI1 Ka~T CoG~T"'R C HcnYCKaH l1eM 
B TOpH4 H~X 4aCTI114 p a311114 HO~ np l1pOAbI ~ 3Hepr ~~ B WMPOKOM I1 HTep Ba
ne MHOlKe CTBeHHoCTH. I-1HKnI0311B Hbl ';' nOAxoA K I1 3Y4eHMIO TaKHX peaK l1 l1~ 

He AaeT B0 3MOlKHO CT I1 yCTaHoB~T b xapaKTep~CT~K~ Co6~T"'R, B KOTO
POM oGpa30BanaCb 3ape r l1 CTp~pOBaHHaR 4aCTI114a, 4TO cy~ecTBeHHO 

OrpaHl14~BaeT Aan b He ~w~H aHanl13 . ~oTo3Mynb cl1oHHaR MeTOAM Ka n03BO
nReT 3aper~CTpl1pOBaTb Bce 3apRlKeHH~e 4aCT114~ B pac~enneHHH, 
a TaKlKe onpeAenH Tb ounaCT b , OTBe TCTBeHHYIO 3a MX oGpa30BaHHe. 
TaK . MeAneHHwe b - nY411* C yrnoB~M pacnpeAeneHH CM , 6nl13KMM K H30
TPOH HOMY, ABnRIOTCA tPparMeHTaM~ AApa-MI1WeHH. MHor03apAAH~e p enA 
TMSHC TCKHe ¢p a rMe HTW RA pa - CHapRpa, KaK 3TO 6wno nOKa3aHO B 1 \ ' , 

coc pe~OT04 e Hbl B y rnoBoM KOHyce 3° OTHOC HTenbHO nep BH4 Horo Ha 
Ilp a Bn e HI1lL ~1x 3ap RA~ onpeAenRn~ Cb Me TOA0f.~ C4eT a fj - 3neKTpOHOB 111111 
no I1H Terpanb HO~ ~nHHe, 3aHR TO~ npORBneHHWM~ 3epHa MH, C T04HOC TbIO 
6Z < 1. OAH03ap RAH~e ¢p arMe HTw RApa-cH apA Aa oTAenRn~cb OT 6~C T
p~x oAHo3apRAH~x s - ~ g -4acT~11 ~3 30Hbl B3 al1MOAe~C T BMR nYTeM 
M3Me pe HMR MMnyn bco B MeToAoM MHorOKpaT Horo pacc eflH~R. 

s- ~ g-4a c TM l1~ COCTOAT, B OCHO BHOM, M3 n- Me30HOB 11 npOTO 
HO B. TaKI1M 06pa 30M, tPOT03M)'nbC~OHHaR MeTOAI1Ka AaeT B03MOlKHOCT b 
npoaHan~ 3l1pOBa T b 3apAAoB~~ COCT aB tPparMeHTOB fI~pa-CHapAAa BMe
eTe C MHOlKe CT BeHHOC T b~ M yrnoB~MI-I xapaKTepMCT~ KaMI1 S-, g- M b -

e~OB B pac~enne HI1H. PaHee TaKoi1 aHaJlM3 6~n npOBeAeH AnA B3al1
MOAe,;:jC TB~.:i AAep yrnepo~a C MMn ynbcoM 4, 5 A r3B / c 12 , . 

B H a cTofl~e i1 pa60Te aHanOrI1 4 H~,;:j aHanH3 npo BOAMT CA AnA 41 55 
Heynpyrl1x B3 a HMOAeI1 CTBH,;; AAep HeOHa-22 npl1 I1Mnynbce 4, 1 A r3B/c 
C RApaM~ B tPoTo3Myn bCI1H. YcnOBI1A 3K CnepI-IMeHTa 11 OC HOBHwe xapaK
Tepl1C TMKI1 s3al1Mo~e~ CT BI1i1 onM c aH~ pa Hee. 

* h -npO TO HbI H !-leIOT :mep l'HIi .0;0 20 ~hB. 
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3KcnEPV1MEHTAIlbHbIE PE3ynbTATbi 

Ha p~c.l nOKaaaHO pacnpeAeneH~e C06~T~~ no CYMMapHOMY 3apRAY 
$parMeHTOB HeOHa- 22 Q = ~ Z ~ . no Ben~4~He Q MOlKHO CYAI1 Tb 0 paa

I 

Mepe Hene peKpblT olii 4aCT I1 flA pa-CHapRAa. 113 p~cYHKa B~AHO . 4TO aHa-
4~ TenbHaR 4aCT b C06blT WI1 HOCI-1T n ep~(jlep~ 4eCK~?i xapaKTep / Q > 8/. 
no cp aBH e HI-1~ C 12CEm-cTon KHoBeH~RMI-1 / 3 / . AnR KOTOP~X Ha6n~AaeTcR 
60nee paBH OMe pHoe pacnpeAeneH~e no Q, OTMe4aeTCR B03paCTaH~e 
BKnaAa nep~$ep ~ 4 eC K~X B 3a ~MoAelii cTB~ Iii. 

Ha pH c .2 npe ,qCTaBne HbI Tonono r~4e CKl1e A~ arpaMM~ . xa paKTep~3Y~
~~e aapRAoB~1ii CO CTaB (jlpa rMe HTOB RApa-CHapfl Aa B pac~enneHI1RX 
C pa3nl14H blMI1 Q 11 Nh = ng + nb ' no Ben~4~He Nh MO)l(HO CYA~ Tb 
o CTeneH~ pac~enneHI1R flA pa MI1WeH~. C06b1TI1 f1 C Nb = 0 -;. 1 OT HOCflT
CfI K KBaa~ HYKnOHH~M Baa~ MOAe I1CTB~RM; C Nh = 2..!. 6 - K B3a~ MOAel1
CTB~fl M Ha flA pax C . N ,O w nepwQ>epH 4eCKI1M B3aI1MOAeliicTB~ flM 
C flApa M~ Ag . Br ; C06blTHfI c Nh > 7 - Ha fl Apax AI!. ~ Br C 6onb
W~M paapyweH~ eM. 

l1a Al1 a rpaMM~ cn eAyeT, 4TO: 
1 . B~XOA Ba aI1MOAe lii cTBH~ C pa3n~4HblMH Q /paaMepaMH HenepeKpbl

Tolii 4aCT ~ cHapfl,qa / CYlI\eCTBeH HO 3a BWCWT OT Nb • T.e. OT pa3Mepa 
MHweH~, a TononorW4eC KWI1 COCTaB $parMeHToB C Aa H H~M~ Q cna60 
3a B~C~T OT Nh . 

2. <!>parMeHTal..\WfI HAp a-CHa pflAa npoW CXOA~T no ABYM T~naM KaHanOB 
C coxpaHeH~eM MHor 03 ap flA Horo $ pa rMeHTa Zr ~ 3 wnw C nonH~M 
paClI\enneH~eM / np/ HenepeKp~TOI1 4aCTW Ha OA HO- W AByx3 apflAH~e 
$parMeHTbl. COOTt~OWeH~e MelKAY 3n1M~ T~n aMI1 Ka Han OB 3 aBI1 C~T OT Q: 

BKnaA np npw ManblX nepeKPblT~flX 

/60nbwwe Qj HeBen~K, a npl1 60nb
WHX CTa HOBWT CfI onpeAenfl~I1M . 

3. Ha6n~AaeTcfI nOBblweHHa~ pea
nwa a l..\l1 f1 KaHanO B C AByxaapflAHblMI1 
(jlparMeHTaMw, npW4eM Haw6onbw~e 

BblXOAbI np l-1XOAfl TCR Ha KaHanbl, rAe 

&#: 

GOO 
4wcno ABYX3 a pRAHblX (jlparMe HT OB 
Ma KC I1 Man bHO B03 MOlKHoe n pw Aa HHOM 
Z f • a B C06bIT I1f1 X ll P - Me Hbwe Ma K

400 CI-1Man bHO B03MOlKHo ro Ha e,qI-1 H~ I..\ Y. 

TaK afl KapTI1 Ha C B~AeTenbcT Bye T 
o aaMeTHOM BKnaAe a-C TpYKTyp 
B Boa6YlKAeH H0l1 cne KTa TopHolii 4aCTI1 

200 flApa. 

PHC. I. Pacnp eAcneHHe '!Hcn a C06bl
THM no cYMMapHoMY aapHAY penflTH

e. 10 BHCTCK.H X IPparMeHToB Q = ~ z; 

2 

o z 4 6 
Q 

4. OTHowe Hwe BblXOAOB AByxa apAAHblX $parMe HTOB K OAHoaapRAHblM 
3aMeTHO YMe Hbw aeTCR C YBen~ 4e H~ eM CTeneH~ nepe K Pbl T~R Baa~MoAe~ 

CT BYIO~~X AA ep /YMe HbweH~eM Q/ /cM. p~c .3/, T.e. n p~ 60nb WOM pa3 
pyweH l111 flApa pa3pywa~TcA B He M 11 a-C1 pr K TYp~ . 

AHanOrl-14Hbie BblBOAbI 6btJ1~ nonY4e Hbi B, 2 , r Ae aHaJ1~3I1 pOBan~cb 
TonOIlo r' ~ 4eC K~e A~arpaMMbI AnA 3a pfllKe HHbix !)lparMeHTOB Han eTalOll1ero 
AApa yrJ1epOAa C I1Mnynb coM ~,5 A r 3 B/ c . 

06CY~aEH~E PE3ynbTATOB 

Ha PI1C . 2 nY HKH1pOM nOKaaaH~ pa C4eTbl, BbinonHeHHble no KaCKaAHO
~cnap~ Tenb H oi1 MOAenl1. BI1AHO, 4TO pa3n~ 4~e C 3Kcnep~MeHTOM BeCbl~a 
CYlI\eCTBe HH oe , oc 06 e HHo aaHl1meH~ I1n~ OT CYTCTBY~T KaHan~ C BbiXOAOM 
ABYX3a pAA HbiX (jlpa rMe HTo B. 

B03HI-1 KHOBeH~e C06b1T ~1ii pa3n~4Ho~ TOnOnOrl1~ MOlK HO n peAC T aB~ T b 

cxeMaM~ nocn eAOBaTell bHblX ABYXTenb HblX pacnaAOB C ~cnYCKaH~eM 
OAHO- ~nl1 AByxaap fl AHblX 4aCTI1 1..\ /pl-1c. 4/ . 06 pall\ae T Ha ce6R BHI1Ma
Hl-1e MOHOTOHHoe YMeHbweH~e 411 c n a Ha6n~AaeMbix B 3 KCnepl1Me HTe co 
6biT ~1ii no Ka~AOMY H anpaBneHI1 ~ BnnoTb AD c06b1T~ ~ np, r Ae MO HOTOH
HO CTb pe3 Ko HapywaeTc A. TaKa fl KapT I1Ha Mo~eT c B~Ae TenbcT BoBaT b 

o pa3n~4~~ MexaH~aMoB, oT~eT c TBe HH~x 3a npOTeKaHl1e AB YX T~nOB 
pea KI..\~ ~. B03MOlKHO, 4T O C06biT I1 A np CBA aaHbl C 60nbWl1 MI1 3Heprl1 f1 MI1 
Boa6Y>KAeH~A He nepeKpblTolii 4aCT ~ fl AP a . 4T OObi n poBep~ T b TaKoe npeA 
nOn OmeHl1e, MO~ CpaBHI1Tb xapaKTe pl1CTI1KI1 MHo~eCTBe 4aCT I1~HO HHOCTI1 

~ 3 30HbI nepeKp~T ~ A / s- ~ g -4aCT~ ~bI/ ~ $pa rMe HToB AApa-MI1We H~ 

/ b- 4aCTI1 ~ bI / Anfl AB YX Tl1 nOB paClI\enne H~A AApa-cHapAAa C AaHHblM~ Q. 
Ha Pl1c.S npeAcTa BneHbI < ns> - cpeAH~e 3Ha4eH ~A MHOlKeC TBeHHOCT~ 

4aCTI1~ bI 11 aHa4e HI1f1 ~n ~ Anb B a aB~C~MO C T~ OT Q An A co6b1~I1~ 

C Zr ~ 3 11 nr. B~AHO .g4T O AnA C06b1T I1~ np Ha6n~AaeT c fl GonbwaA 
np~MepHo Ha eAI1 HI1 4Y/ MHo~eCT BeHHOC Tb s-4a cT~ ~ 11 Man03Ha411Moe 

n pe BblweH~e ~ng 11 ~nb . 3TO MOl!<e T YKa 3b1Ba Tb Ha 60nbWYlO TeMne pa
Typy B 30He nepeKPblT~ A, KOTop a A Morna np~BeC T I1 K GonbweMY B03
6Y~AeH~1O cneKTaTop Holii 4aCT I1 CHapRAa. 

B n~ TepaTy pe 06CYlKAaeTCA Bonpoc 0 Mexa H~3Max, OTBeTCT BeH HblX 
3a npo~e cc MHO)l(eCTBeHHolii !)lp a rMe HTa ~W I1 flAep, HO paC4e Tbi BblXOAOB 
Macc !)lparMeHTOB n pOBoAfl TCA Anfl TfllKenblX flAep B ~HKnI03~BHolii no
CTa HOBKe 3Kcnep~MeHTa. Ecn~ Haw~ peayn bTaTbi npeACTaBI1Tb B TaKOM 
lKe B~Ae, TO Ka4eCTBe HHbli1 xa paK Tep Ma CCOBoro pacnpeAeJ1eHI1R OKa
a bi Bae TCfI 6n113K~M K nonY4eH HOMY. Ha npl1Mep, B ' 4.f> ! 

Ha p~c. 6 nOKa3aH~ A~arp aMMbI An fl 4aC TI1 1..\ con pOBo*AeH ~ R MHo ro
aa pAAHoro !)lpar Me HTa C AaHHblM~ Zr ' Ha HI1X oc06eHHo flPKO BI1AHbI 
nOBblwe HHble Bbl XOAbI KaHanOB C HcnYCKaH~eM AByx3apfl AHblX 4aCT~4. 
TaKl1e A~arpaMMbI MorYT 6btTb nOJ1eaHbI npl1 npOBeAeH~~ 3Kc nep~Me HTOB 

APy r~MI1 Me TOAaM~ , Ha npl1Mep , C ~c non b 30BaH~eM TBepAOTen b H~X Ae
TeKTopOB , CI..\ I1HTl1nnfl4~OHHbl X C4eT4~KOB 11 AP. , ~Ae AnR on peAeneH~A 

3apflAa peJ1flT I1BI1 CTCKI1X $parMe HTOB ~cn on b3yeTcfI ero ~OH~ a a4~oHHaR 
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cnoco6HOCTb, nponOp4~OHanbHaR Z~ .3apRAOBW~ COCTaB 4aCT~4 CO
npoBo~AeH~R AaCT B03MO~HOCTb Y4eCTb T04HOCTb TaKHX H3Mepe HH ~. 

B 3aKn~4eHHe OTMeT~M, 4TO H3Y4eHHe TOnOnOrH4eC KOr O COCTa Ba 
¢parMeHTOB penRT~BHCT CKHX RAep YKa3~BaeT Ha cy~ecTBoBa HHe ASYx 
THnOB pa C~enneHHR HenepeKpWTOA 4a CTH CHapRAa , CBR3a HHWX, no
BHA~MOMY , C pa3.nH 4HO~ CTeneHb~ ee B036Y~AeHHR. Cy~ecTBeHHa 
ponb a -KnaCTe pHbiX CT pYKTYP B COCTaBe cneKTaTopHO~ 4aCTJ.1 RApa, 
KOTopaR 3aBHCJ.1T OT 3Hep r J.1H B036Y~AeHHn. 
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TOnOJ10I'ut.tec.K lie xapaKI'epHC 1'I1I( II n pOUet:t:a tjJp;u '~tcUTn Will 

ff,l1.ep IIcoIla-22 C IIMnVJ1hCOM 4,1 A r::t13/c lIa snp.Jx 1~'lTlJ~"IYJTbCHH 

B paGoTe IIccneJ.\yeTc.fI 3apJl)..luHhlll coc r,lB tjJparl-WIITOIJ CneKTa1'O

POB H~oHa-22 BO B~aI1Mo.nel1cnIURx ~'roro RApa C ffl\PUMH IP01'03MYJlb

CJUI npH HMnYJ1bCl! 4,1 A f3B/c. 113Y'1:.leTCR '3aOUCHl-fOCTb 'J3pRAOBoro 
'"L~T,lI,ja 01' CTellell11 pa3PYWUllIIH !'iApa-MlilUeHH. IlaiiAeHo, 'ITO tPparMeH 

T31\H,l RApa-Clln/lR,ll,.1 rrpOUCXUAIlT no )1,BYM 1'1ma~1 K.III<UIOO - C Coxpa
lIelHh!M MllorOSapR)llloro r~p.J r'Mewra IUlIl c nOJlHhlM pnCfilellJIt!HHeM HaJle

Tak)~eIO R~P3. ua OJ~1I0 II /IHYX3apRAHble r~p<ll ''''te llTbJ. 1a~leTila ponb 
arThtjJ.I-KlIilCTepllbIX C1'PYI<1' YP IS CO{~'I'aBe cllparMeIl1'Ol! l'rrCKT<lTOPOB R,qpa 
CHapH,ll,a. 

PilOOTa I3blllonllellil II 11.160p:.l10PIII! BluCl'lKHX :l1lC'.pl'l1ii 0l151lI. 

Coo6DtellHe OO'be,11111eHHOro HHCTH1'YTB RAepHhlX HccneAOBatodl. JlyC5H4 1985 

PYKonHCb nocTynHna B J.13Aa TenbcKHH oTAen 
25 ceHTRGpR 1985 rOAa. 

Andreeva N.P . et al. PI-85-692 


Topological Characteristics of the 4. 1 A Cev/c 

Neon-22 Nuclei Fragmentation Process on Photoemulsion Nuclei 


The charge content of the neon-22 spectator fragments 
in the interactions of this nuc l eus with the photoemulsion 
nuclei at 4 . 1 A Gev/c is inves t igated. The charge content is 
stud ied in dependence of target nucleus disintegration . It has 
been found that the projectile nucleus fragmentation occurs 
by two types of the channel - with the conservation of multi 
~harged fragment and the total disintegration of the projec
tile nucleus to one and two charged fragments. A rather large 
part of alpha-cluster structure has been noticed among the 
fragments of the projectile nucleus. 

The investi.r,.1tion has been performed ot the Laboratory
pf Uigh Eneq~iet;. JfNR. 
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