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x/K w APE a MpCKMM YH MBepCMTeT, . 

B MccneAOBaHMRX B3aMMOAeAcTBMA penRTMBMCTCKMX HAeP c RAPaMM 
OC06~H MHTepec B~3~Ba~T ~eHTpanbH~e CTOnKHOBeHMH, rAe MOmHO OmM
AaTb npOHBneHMH HOB~X 3$$eKTOB, HanpMMep, o6pa30BaHMR CBepxnnoT
H~X COCTORHMH, YAapH~X BOnH M T.n. no3TOMY nOHRTHa samHOCTb Kop
peKTHOrO B~AeneHMR TaKMX CTOnKHOBeHMH, xapaKTepM3yeM~X Man~MM 

npM~enbH~MM napaMeTpaMM. 
B HaweA pa6oTe CAenaHa non~TKa B~AeneHMR ~eHTpanbH~x coyAape

HMA RAep. npoBeAeH aHanM3 pacnpeAeneHMA no MHO~eCTBeHHOC T RM M yr
nOB~M xapaKTepMCTMKaM BTOpM4H~X 4aCTM~, a TaK~e cpasHeHMe C pac-
4eTaMM no KaCKaAHO-McnapMTenbHOA MOAenM /KHM/ AnH 4He (Ag, Br) 
B3aMMOAe~CTBMH/I/. npM 3TOM MCnOnb3yeT CR cneAY~~ee pa3AeneHMe 
4aCTM~ no TMnaM- nMBHeBble (s) 4aCTM~bl c{3 > 0,7 MnM p/m > l,O; 
cep~e (g) c 0,23 < p/m ~ 1 ,0, 4epH~e (b) c p/m S 0,23 M cMnbHo
MOHM3MPY~~Me (h = g + b) 4aCTM~~. 

KPHTEPHH OT60PA H BEPORTHOCTb 
UEHTPAnbH~X CTOnKHOBEHHR RAEP 

npM OT6ope C06~TMA, OTHOCR~MXCR K ~eHTpanbH~M CTOnKHOBeHMHM, 
o6~4HO MCnOnb3Y~TCH KPMTepMM, KOTOp~e ycnoBHO MO~HO pa36MTb Ha 
ABa Knacca. 

B nepBOM cny4ae OT6Mpa~TCR C06~TMR, B KOTOp~X HeT $parMeHTOB 
HaneTa~~erO HAPa penRTMBMCTCKMX CKOpOCTeA/2-4/, T.e. cneKTaTOPOB. 
npM 3TOM 4a~e Bcero MCnOnb3yeTCR ycnosMe, KOrAa CYMMapH~A 3aPHA 
$parMeHTOB paseH Hyn~: Q = EQ = 0. TaKoA oT6op HaM6onee aAeKsa
TeH nocTasneHHOH 3aAa4e npM CTOnKHOBeHMRX RAep npMMepHO paBH~X 
Mace. B coyAapeHMRX nerKoro HAPa c TH~en~MM Mcnonb30BaHMe OAHOro 
3TOrO KpMTepMR npMBOAMT K TOMy, 4TO CTOnKHOBeHMe, ~eHTpanbHOe AnR 
HaneTa~ero HAPa, Mo~eT oKa3aTbCR nepM$epM4eCKMM AnR HAPa-MMWeHM, 
npMTOM C 3aMeTHOH sepORTHOCTb~. 

ApyroA noAXOA K o~eHKe ~eHTpanbHOCTM ocHosaH Ha MHo~ecTBeHHoc
™ BTOPM4H~x 4aCTM ~ s co6~TMM. B 4aCTHOCTM, s HawMx pa6oTax/5, 6 / 
K ~eHTpanbHbiM 6binM OTHeceH~ co6biTMR nonHero pa3pyweHMH cepe6pa 
M 6poMa noA AeAcTBMeM npoTOHOB M RAeP renMR (Nh > 28). TaKoA 
nOAXOA o60CHOBaH AnR ner4aH WM X HAep-cHapHAOB. np; ysenM4eHMM Mac
e~ HaneTa~~ero HAPa s~nonHeHMe ycnosMH Nh ~ 28 Mo~eT npoMCXOAMTb 
y~e TOrAa, KOrAa TOnbKO 4aCTb ero B3aMMOAeHCTByeT C HAPOM-MMWeHb~, 
T.e. CTOnKHOBeHMe OKa3~BaeTCR nepM$epM4eCKMM AnR HApa-cHaPHAa. 

B HacToH~eH pa 6oTe Mcnonb3osaH 3KcnepMMeHTanbH~H MaTepMan, 
nony4eHH~H s paMKax cOTPYAHM4ecTsa AnMa-ATa - 6yxapecT - Bapwasa -
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Ay6Ha - Kow~4e - neH~HrpaA - MOCKBa - TawKeHT - YnaH-oaTop, co
Aep~a~~H 976 B3a~MOAeHCTB~H RAeP ren~R ~ 1006 B3a~MOAeHCTB~H 
RAep yrnepoAa C RApaM~ 3MynbC~~ np~ ~Mnynbce 4,5 r3B/c Ha HyKnOH. 
np~MeHeH~e KP~Tep~R EQ = 0 n03BOn~no B~Aen~Tb rpynn~ Henep~$ep~-
4eCK~X CTOnKHOBeHMH - 438 co6~T~H /45% C06~T~H OT acex HeynpyrMX 
B3a~MOAeHCTBMH/ AnR 4HeErn ~ 170 co6biT~H /17%/ AnR 12CErn B3aMMO
AeHCTB~H. 

AnR cTaTMCT~4ecKoR 04eHK~ AOnM co6~T~H c ~cnycKaH~eM TOnbKO 
¢parMeHTOB-HeHTpOHOB MCnOnb30Ban~Cb co6~T~R C B~neTOM ¢parMeHTOB 
npOTOHOB. 4~cno C06biT~H C BblneTOM TOnbKO OAHOro, ABYX ~ T ·A. 
HeHTPOHOB 04eHMBanOCb KaK 

/1/ 

r~;~e NA - 4Mcno co6biT~R c BblneToM TOnbKO i -HeRTpoHos-¢parMeHTOB, 
N~ - Ha6n~AaeMoe 4Mcno co6~T~R c s~neToM i-npoToHos-¢parMeHTOB, 

pi - BepORTHOCTb B~neTa TOnbKO i-npOTOHOB OTHOCMTenbHO B~neTa 

i npOTOHOB C n~6~M 4~CnOM HeHTpOHOB. 
BepoRTHOCTb Pi - 04eHMsanacb M3 pacnpeAeneHMR no 4~cny 2N 

HyKnoHos-¢parMeHTos HaneTan~ero RAPa, ¢opMa KOToporo nonaranacb 
6nM3KoR ¢opMe 3KCnep~MeHTanbHoro pacnpeAeneHMR AnR N npoToHos
$parMeHTOB. 

Ha pMc.1 npeACTasneH~ pacnpeAeneH~R no Nh AnR co6~T~R c EQ=O 
~ pe3ynbTaT B~4~TaH~R no /1/ co6~TMH C HeHTpanbH~MM ¢parMeHTaM~. 
~VtMnv, "'11V f-J!Jin ~~~~~::u1 i..J~u,.lf•t~..:\,:.;;,:;."';";:.,;;; :;;_,;·~~~;-;-_:;;;;~ -;-.:::::;: ::;5~:~:~:~ ''': 
np~BOAMT K cy~ecTseHHOMY ~3MeHeH~~ ¢opMbl pacnpeAeneHMR. AnR 
J2c Ern CTOnKHOBeH~H nocne Bbi4MTaHMR OCTa~TCR TOnbKO C06biTMA C 
6onbwoR MHo~ecTaeHHOCTb~ h-4aCTM4, 4TO xapaKTepHo AnA coyAape
H~R c AApaM~ cepe6pa M 6poMa npM Man~x npM4enbH~x napaMeTpax. ~3-

MeHeH~e 4~Cna C06biT~H np~ ~CKn~4eH~M HeHTpOHOs-¢parMeHTOB no OT
HOWeH~~ K 4Mcny co6~T~R c EQ = 0 a nocneAHeM cny4ae cornacyeTcR 
C pe3ynbTaTaMM pa60Tbl/7/, rAe ~ccneAOBan~Cb B3a~MOAeHCTBMR RAep 
yrnepOAa ~ KMCnOPOAa C AAPaM~ OT n~T~R AO CB~H4a C ~cnonb30BaH~eM 
Kp~Tep~R EQ = 0 M BKn~4eHMeM HeHTpOHHOrO TpMrrepa, ~CKn~4a~~ero 
co6~TMR C B~neTOM HeHTpOHOB-$parMeHTOB. 

nony4eHHoe AnA 12c Ern pacnpeAeneH~e no Nh nocne s~4~TaH~R 
OKa3anOCb no ¢opMe 6nM3KMM K pacnpeAeneH~~ nyaCCOHa C <Nh> = 
= 30,5 + 0, 7. AnR nepBM4HbiX AAep renMR MCKn~4eHMe "oparMeHTa4M
OHHbiX11 C06biT~H OCTaBnReT W~pOK~H cneKTp 3Ha4eHVIH Nh, cneAOBaTenb
HO, np~4enbHbiX napaMeTpos. AnR Toro, 4T06bl BbiAen~Tb co6biTMR, co
OTBeTCTBY~~~e Ha~MeHbW~M napaMeTpaM YAapa, npeAnono~~M, 4TO ~ AnA 
B3a~MOAeRcTs~R RAep renVIA c AAPaMVI cepe6pa ~ 6poMa pacnpeAeneH~e 
TaK~e 6yAeT VIMeTb nyaccoHoacKy~ ¢opMy ~ pacnonaraTbCR s o6nacTV1 
HaV16onbWVIX Nh. HaV1ny4WVIM o6pa3oM 3TVIM ycnoBVIRM OTBe4a~T: a/ co-
6biTVIR c Nh ~ 28 - /npeAenbHble pac~enneHMR/, onpeAenA~~~e npas~R 
CKnOH, 6/ C06biTMR C Nh < 28, AnA KOTOpbiX 4MCno cep~X ny4eH 
ng > 10 VI KOTOp~e ¢opMMPY~T neB~H CKnOH nyaCCOHOBCKOrO pacnpeAe-
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PHc.l.PacnpeAeneHHR no MHo~ecT
seHHOCTH CHnbHOHOHH3Hpyro~HX h 
qaCTH~.--- - Q=O; --- - ~eHT

panbHhle CTOnKHOBeHHR. a/ AnR 
B3aHMOAeHCTBHH RAeP 4He c RApa
MH 3MYnbCHHj ... - nocne BbiqHTa
HHR C06hlTHH C HeRTpOH8MH-¢par
MeHTaMH RApa-cHBPRAa; ~~ - AnR 
4He-Ag,Br B38HMOAeHCTBHH. 6/AnH 
B3aHMOgeHCTBHR RAep J2c C RApa
MH 3MynbCHH. 

neHVIR. CpeAHee 3Ha4eHV1e <Nh> = 
27,9+0,6 AnR 3TMX co6~TVIH. 

· TaK~M o6pa3oM, s o6oMx 3Kcne
pMMeHTax OKa3anOCb B03MO~H~M B~
AenVITb co6biTVIR, YAOBneTsOpR~~Me 

ycnOBMRM 4eHTpanbH~X COyAapeHMH 
KaK no OTHOWeHM~ K HaneTa~~eMy 
RAPY /oTcyTCTBVIe HeHTpanbH~X M 

o " e 12 16 20 24 ze 32 36 40 .,., 48 52 56 Nt. 3apA~eHH~x ¢parMeHTos-cneKTaTo
pos/, TaK MAnA RApa-MMweHM-
6onbwaR cTeneHb ero pa3pyweHMR. 

npVI 3TOM AnR co6~TMH, B~3BaHH~X RAPaMM yrnepOAa, OKa3anOCb AOCTa-
T04H~M B~nonHeHVIe TOnbKO nepsoro KpVITepMR, a AnR co6~TMH nOA AeR
CTBVIeM RAeP renMR, HanpOTVIB, onpeAenR~~MM RBnReTCR BblnOnHeHMe 
BTOporo KpMTepVIR. 

BepoRTHOCTb F TaKVIX co6~TVIH cpeAVI HeynpyrMx B3aVIMOAeRcTBVIH 
MO~HO 04eHMTb V\3 COOTHOWeHMR: 

F 
N 
~eHTp. 

N ·K 
co6. Ag,Br 

/2/ 

3AeCb N~eHTp. - 4Mcno co6biTVIH, YAOBneTsopR~~Mx ycnoBVIRM 4eHT
panbHOCTM, Nco6. - 4VIcno HeynpyrVIX B3aVIMOAeHCTBVIH co sceMM RApa
MVI 3MynbCVIM, KAg,Br - AOnR HeynpyrMx B3aMMOAeRcTBMH c RAPaMM 
Ag M Br OT nonHoro 4VICna HeynpyrVIX B3aVIMOAeHCTBMH CO BCeMM AApa
MVI 3MynbCVIVI. 

AnR 04eHKM KAg,Br Vlcnonb3osanMcb AaHH~e no ce4eHMRM HeynpyrMx 
B3aVIMOAeHCTBMH C RApaMVI/8/ VI 3HaHVIe RAePHOrO COCTasa $OT03MynbCMVI. 

BepoRTHOCTVI F AnR co6~TMR, s~3BaHH~x RAPaMVI renMR VI yrnepoAa, 
OKa3anVICb 6nM3KVIMV1 VI paBH~MM /18,7+1 ,8/ M /18,8+1,9/% COOTBeT
CTBeHHO. AnR Toro, 4To6~ 04eHMTb, KaKVIM napaMeTpaM YAapa cooTseT
cTsy~T OT06paHH~e C06~TVIR, cpaBHVIM 3TM 3Ha4eHVIR C pe3ynbTaTaMM 
pac4eTa no MOAenVI MHoroKpaTHoro pacceRHVIR/9/. B 3ToR MOAenM, 
pac4eTbl no KOTopoR ce4eHVIH Heynpyroro B3aVIMOAeRcTBVIR xopowo co
rnacy~TCA c 3KcnepVIMeHTanbH~MM AaHH~MM, RAPO-RAePH~e cTonKHose
HMR VIHTepnpeTVIpy~TCR KaK cynepn03M4VIR HyKnoH-RAepH~X COYAapeHVIH. 
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HaHny4wee cornacHe pac4eTH~x 3Ha4eHH~ F c 3KcnepHMeHTanbH~MH 
04eHKaMH KaK A.JJR CTO.JJKHOBeHH~ RAep re.JJHR, TaK H RAep yrnepOAa 
C RAPaMH cepe6pa H 6poMa AOCTHraeTCR npH npH4e.JJbH~X napaMeTpax 
b < 3 <l>M. 

MHO~ECTBEHHOCT~ ~ KOPPEnRU~~ 

no MHOIECTBEHHOCTRM BTOP~4HWX 4ACT~U 

HeHHR (D = /<n2> - <n>2) pacnpeAe.JJeHH~ no MHOmecTBeHHOCTRM s, g 
H b 4aCTH4. 3AeCb me noKaaaH~ peaynbTaT~ pac4eTa no K~M. 

Cpep;HH:e H cpe!::(HeKBap;paTH~Hbie OTKJJOHeHHH ITO MHOJKeCTBeH
HOCTHM BTOpH4HWX qaCTH~ 

XapaKTepiiCTHKa 
_______________ 3KcnepH:MeHT 

n 

l!HCJJO C06b!THH 

6,9~0,2 

? ';+0 ? 

15,7+0,4 

4,2+0,4 

12,2+0,4 

4, 1+0,4 

27,9+0,6 

5,9+0,6 

117 

6,9 

? ' 

18,0 

5,4 

13,0 

5,8 

31,0 

7,9 

1305 

12c 

3KcnepHMeHT 

19,3~0,5 

t; 4+0 t; 

19,8+0,7 

7,2+0,7 

II, 7+0,3 

3,3+0,3 

31,5+0,7 

7,9+0,7 

132 

BHAHO, 4TO BbiXOA s-4aCTH4 nponOP4HOHaneH Macce Ha.JJeTaiOil\ero 
RApa, T.e. B HaWeM CJ1y4ae - 4HCJ1Y npos3aHMOAe~CTBOBaBWHX HYK.JJO
HOB 3Toro RApa. Ha6niOAaeTcR He6onbwoe soapacTaHHe <ng> H cna6oe 
yMeHbweHHe <nb>· PacnpeAeneHHR no MHomecTeeHHOCTRM s H g 4aCTH4 
6nH3KH nyaccoHOBCKHM A.JJR 4He- Ag,Br saaHMOAe~cTew~ H oKa3biBaiOTCR 
WHpe nocneAHHX a cny4ae 12c- Ag,Br cTonKHoseHHH. ~nR pacnpeAene
HH~ no b-4aCTH4aM Ha6.JJIOAaeTCR o6paTHaR KapTHHa. 

0TMeTHM, 4TO B 4HCJ10 .JJHBHeB~X (s) 4aCTH4 BXOART Heynpyro-pac
CeRHH~e npOTOH~ Ha.JJeTaiO~ero RApa, pOmAeHH~e 4aCTH4~ /nHOM~ H 

4 

KaOHbl/ H pe.JJRTHBHCTCKHe npoTOH~ OTAa4H RApa-MHWeHH. non~TaeMCR 

04eHHTb BK.JJaA KamAOH KOMnOHeHT~ B 06~ee 4HCJ10 3THX 4aCTH4. 4Hc
J10 Heynpyro-pacceRHH~x npoTOHOB HaneTa~Hx RAep a HaweM cny4ae 
B CH.JJY HX CHMMeTpH4HOCTH OTHOCHTe.JJbHO 4HCJ1a npoTOHOB H HeHTpo
HOB paBHO 3aPRAY 3THX RAep. 04eHKa BK.JJaAa pe.JJRTHBHCTCKHX npoTo
HOB OTAa4H npoBeAeHa no 3KCTpanOJ1R4HH 3HepreTH4eCKWX cneKTpOB 
g-npoToHoe A.JJR co6biTHH c Nh > 28/ I 0/ e o6nacTb 3HeprHH AO 
1,5- 2 r3B. B 3TOH me pa6oTe noKaaaHo, 4TO TaKHe cneKTP~ npaK
TH4eCKH He4yBCTBHTenbH~ K cTeneHH paapyweHHR RApa-MHWeHH. B 
Ta6n.2 npeACTaeneH~ peaynbTaT~ paaAeneHHR. 

Taonm~a 2 

Cpep;HH:e MHOJKecTeeHHOCTH Heynpyro-pacceHHHbiX npoTOHOB 
s <n > HaneTaiD~ero Hp;pa, poJKp;eHHb~ ~acTH~ <nTI> H penH-
p f 

THBHCTCKHX npOTOHOB OT,D;a~H Hp;pa-MH:WeHH <n >. 
p 

B3aHMop;e:H:cTBHe <ns> 
p 

<nf> 
p 

4He-Ag,Br 2 2 

12c-Ag,Br 6 3 

<uTI> 

2,9 

10,3 

4HCJ10 pOmAeHHbiX 4aCTH4, KaK H 4HCJ10 BCeX s-4aCTH4, OKa3~Ba
eTCR nponop4HOHanbH~M Macce HaneTaiD~ero RApa. 

B HaWHX HCC.JJeAOBaHHRX B~.JJeTa a~pOHOB B 3aAHIDID nonyc$epy B 
na6opaTOpHOH CHCTeMe KOOPAHHaT/Jlf noKa3aHO, 4TO OT6op C06~THH 
C B~neTOM no KpaHHeH Mepe OAHOH g-4aCTH4~ Ha3aA n03BO.JJReT Ha
AemHO H36aaHTbCR oT nepH<!>epH4eCKHX coyAapeHHH. B cny4ae 4eHT
panbH~x CTO.JJKHOBeHHH pacnpeAe.JJeHHe no MHOmeCTBeHHOCTRM TaKHX 
4aCTH4 nB HMeeT nyaCCOHOBCKHH BHA B OTJ1H4He OT 3KCnOHeH4Ha.JJbHO
ro pacnp8AeneHHR A.JJR ecex eaaHMOAeHCTBHH /cM.pHc.2/. CpeAHHe H 
cpeAHeKBaApaTH4H~e OTK.JJOHeHHR pacnpeAeneHHH A.JJR 4He-Ag,Br H 
12C-Ag,Br B3aHMOAeHCTBHH paBH~, COOTBeTCTBeHHO, <n~> = 4,0~0,2 
H D~ = 2, 1 ~ 0, 2, <n~> = 4, 7~0, 3 H D~ = 2, 5~0, 3. 

Pac4eT~ no K~M /cnnowHaR KPHBaR Ha pHcyHKe/ AaiDT <n:> 5,2 

HDi=2,5. 

Koppe.JJR4HH no MHomecTeeHHOCTRM <ng> = f (n8 ) H <ni> 
noKa3aH~ Ha PHC. 3 H 4. 

B OTJ1H4He OT CHJJbH~X nonomHTe.JJbH~X KOppe.JJR4HH, A.JJR BCeX aaa
WMOAeHCTBHH OTMe4aeTCR OTCyTCTBHe, .JJH60 04eHb cna6aR 3aBHC~MOCTb 
<ng> OT n 8 , H <ni> OT Nh• AHanorH4HaR CHTya4HR Ha6n~AaeTCR W 
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PHc.3. <ng> KaK ¢YHK~HH n 8 ,D,nH 
QeHTpanbHhlX CTOnKHOBeHHH H,D,ep 
renHH H yrnepop;a c Hp;paMH cepe6-
pa H 6poMa. KpHBaH - pac~eT no 
KHM. 

PHc.2. Pacnpep;eneHHH no ~Hcny 
cepbiX ap;pOHOB, hbiJieTaiD~HJ, B 3ap;
HI{)I{) nonyc¢epy B na6opaTopHoA 
CHCTeMe KOopp;HHaT - n~: 
ace 4He-Ag,Br B33HMO,D,eil:cTBHH, 
___ ~eHTP<lJibHbie 4He-Ag,Br aaa
HMop;eACTBHH, - - - ~eHTpanbHble 

12C-Ag,Br coyp;apeHHH. KpHBaH -
pac~eT rro KHM ,D,nH QeHTpanbHbiX 
4He-Ag,Br B33HMO,D,eAcTBHA. 

20 

15 

10 

+ 

0 -~He 
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PHc.4. <n~> a aaBHCHMOCTH oT Nh 
,D,nH QeHTpanbHbiX CTOnKHOBeHHH. 
KpHBaH - pac~eT no KHM. 

AnR aas~c~MOCT~ <n 8 > OT ng. Ha p~CYHKax TaK~e np~BeAeH~ peaynb
TaT~ pac4eTa no K~M. KaK ~ B npoBeAeHH~x s~we conocTasneH~Rx 
3KCnep~MeHTanbH~X AaHH~X C pac4eTaM~, no 3TO~ MOAen~ OTMe4aeTCR 
~x Ka4eCTBeHHoe cornac~e. MoAenb c~cTeMaT~4ecK~ aas~waeT cTeneHb 
paapyweH~R RApa-M~WeH~. 3TO np~BOA~T K TOMy, 4TO AOnR co6~T~~ 

1 4He-Ag,Br B3a~MOAeRCTB~R, OT06paHH~X no o6cy~AeHH~M paHee Kp~
Tep~RM, COCTaBnReT -26% OT BCeX Heynpyr~X CTOnKHOBeH~~. 4TO n04-
T~ B nonTopa paaa s~we 3Kcnep~MeHTanbHO~ o4eHK~. 
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YrnOB~E PACnPEAEnEHH~ BTOPH4H~X 4ACTHU 

B Ta6n.3 np~BeAeH~ OTHOWeH~R snep~A/Ha3aA AnA cep~x cneAOB 
(F/B)g, cpeAH~~ yron swneTa 4epH~X Bb, cpeAHee ~ cpeAHeKBaApa-

8 
T~4HOe OTKnOHeH~R pacnpeAeneH~~ no KBa3~6biCTpOTaM n = -lntg2. 

Ta6nHQa 3 

Yrnonbie XapaKTepHCTHKH BTOPH'lHbiX ~aCTHQ 

XapaKTepHcTHKH 4He-Ag,Br 12c-Ag,Br 

(F/B)g 2 ,9:!:_0,2 3,2_:t0,2 

Bb 85,0~1 ,0 85,62'2,6 

ns I, I 7_!0, 03 1 ,43_!0,02 

0g 0,89_!0,03 0,96_!0,02 

Ha Ta6n~4~ B~AHO, 4To Bb He MeHReTcR c pocToM Mace~ HaneTa
~~ero RApa. He4yBCTB~TenbHO~ oKa3biBaeTcR 3Ta sen~4~Ha ~ K CTe
neH~ 4eHTpanbHOCT~. Bb = 85,8~0,5 AnR ecex 4He-Ag,Br saa~Mo
Ae~cTB~~. 0THOWeH~R (F /B) g, TaK ~e KaK ~ np~BeAeHHble Ha P~C. 5 
.::.. 7 I 1\,JI.U .... I 10'11--. I'll ll,.llr\Jo.JO'I~I IUII'Io .... -, ...... ,,I ........... Loll 

yKaa~sa~T Ha TeHAeH4~n K yeen~4eH~~ s~neTa enepeA cep~x 4acT~4 
c pocToM aToMHoro eeca RApa-cHaPRAa. 

CpasHeH~e cpeAH~X KBa3~6~CTPOT ns ~ aHan~a noBeAeH~R OTHowe-
H~R 

2,2 

1,1 ~~ 

::H j t ? t t f ~ t t PHc.5. 0THOilleHHe KHKniD3HBHb~ 
cneKTPOB rg KaK ¢YHKUHJ'i yrna 
BbiJieTa g ~acTH~ - Bg. 
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PHc.7. PacrrpegeneHHH no KBa3H-
6wcTpoTaM AJIH ITHOHOB H ITPOTOHOB 
OTAa~H Hgpa-MHWeHH. 

KaK ~YHK4~~ n /p~c.6/ rOBOPRT Y*e 0 pe3KOM ysen~4eH~~ KOJIJI~Ma-
S " 

4~~ snepeA s 4acT~4 c ysen~4eH~eM 4~cna npos3a~MOAe~cTsosasw~x 
HyKnOHOB HaneTa~~ero RApa. AnR B~RcHeH~R np~4~H TaKoro 6btCTporo 
pocTa ~3 pacnpeAeneH~~ no KBa3~6~cTpoTaM AJIR scex s-4acT~4 6bt
n~ B~4TeHbt pacnpeAeneH~R AnR HeynpyropacceRHH~x npoTOHOB RAep
cHaPRAOB. np~ 3TOM ~cnOnb30BanOCb cneAy~~ee Kpa~Hee AOny~eH~e. 
UeCTb 4aCT~4 C M~H~MaJibH~M~ yrnaM~ B~neTa B Ka*AOM C06~T~~ C4~
Tan~Cb npOTOHaM~ RAPa yrnepOAa B 12c-Ag,Br B3a~MOAe~CTB~RX ~ 
ABa - B 4He-Ag,Br CTOJIKHOBeH~RX. 0cTaBw~eCR 4aCT~4~ 6~n~ OTHe
ceHbl K n~oHaM ~ penRT~B~CTCK~M npoToHaM OTAa4~ RApa-M~WeH~. B 
Ta6n.4 np~BeAeH~ cpeAH~e ~ cpeAHeKBaApaT~4H~e OTKJIOHeH~R nony-
4eHH~X pacnpeAeneH~~. 

Ta6nm~a 4 

CpegHHe 11 cpegneKBagpaTH~Hbie OTKJIOHeHHH pacrrpegeneHHH 
ITO KBa3H6bJCTpOTaM 

BTopH~HbJe 

~aCTH~I 

IlpoTollhl Hane
Ta~lll\ero RAPa 

J1HOHhl H rrpOTOHhl 
~a~H Hgpa~MHlleHH 

8 

4He-Ag,Br 

ns 

2, 11~0,04 

oT-
0,80~0,03 

12c-Ag,Br 

Os ns os 

0,68~0,04 2,46~0,02 0, 71~0,02 

0,74+0,03 0,95~0,02 0, 72~0,02 

Ha OCHOBe 3T~X AaHHWX MOMHO CAenaTb B~BOA 0 TOM, 4TO OCHOB
HO~ BKJiaA B pe3KOe ysen~4eH~e B~XOAa S 4aCT~4 C 6onbW~M~ KBa3H-
6~CTpOTaM~ BHOCRT HeynpyropacceRHH~e npOTOH~ RApa-cHapRAa. Pac
npeAeneH~R no n AJIR n~OHOB ~ npOTOHOB OTAa4~, OTHeceHHbte K OA
HOMY HYKJIOHY HaneTa~~ero RAPa, B npeAenax OW~60K He ~3M8HR~TCR 
c Maceo~ 3Toro RAPa /p~c.7/. 

OCHOBHbiE BbiBOAbl 

1. HccneAOBaHbl KP~Tepll!~ BbtAeneH~R 4eHTpanbHbtx CTOnKHOBeH~~ 
RAeP ~ noKa3aH~ o6nacT~ ~x np~MeHeH~R. napaMeTp~ YAapa ABYX 
RAeP AJIR B~AeneHH~X co6~T~~ OKa3~Ba~TCR S 3 ~M. 

2. Co6~T~R, OTHeceHH~e K 48HTpanbH~M CTOJIKHOBeH~RM, conpo
BOMAaDTCR B~neTOM no Kpa~He~ Mepe OAHO~ g-4aCTM4W Ha3aA B na6o
paTOpHO~ CMCTeMe KOOPAMHaT. 

3. 4MCJ10 penRTMBMCTCK~X (s) 4aCTM4 M nMOHOB CP8AM HMX npo
nop4~0HaJibHO Macce HaneTa~~~x RAep. 

4. Pe3Koe ysen~4eHMe KonnMMa4~~ snepeA s 4acT~4 c Maceo~ 
RApa-cHapRAa CBR3aHO C pOCTOM HeynpyropacceRHHbiX npOTOHOB 3TOrO 
RApa. 

c o~~ .. ~~ .. -~ .-------··-- .. ---- .. ---· ·- '· ...... -- ·-. -· ··- ,, ......... , ...... M ....... r ..................... ...... etltJII\,.J,., ,., ..... ,...... ..... ., ..... H"', no,u.L 

CTOJIKHOBeHM~, nepeAaBaR Ka4eCTBeHH~~ xapaKTep nOBeAeH~R 3KCne
pMMeHTanbH~X AaHH~x, 3as~wa~T cTeneHb pa3pyweHMR RApa-MMWeH~. 

B 3aKnD4eH~e asTop~ C4MTaDT Heo6xoAMM~M no6naroAaP~Tb 4neHos 
COTPYAH~4eCTBa no MCCneAOBaHMD RAPO-RAepH~X B3a~MOAe~CTBM~ C 
noM014b~ RAePHbiX 3MYnbCM~ 3a npeAOCTasneHHbl~ 3KcnepMMeHTanbHbt~ 
MaTepMan; A.n.4ennaKosa - 3a s~nonHeHH~e pac4eT~ no MOAenM MHo
roKpaTHoro pacceRHMR; ~.lK. MycynbMaH6eKosa - 3a KOHcynbTa4MM 
np~ npoBeAeHMM pac4eTOB no KaCKaAHO-~Cnap~TenbHO~ MOAenM. 
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5 p. 00 K, 
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5 p. 00 K. 
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p. 60 K. 

5 p. 40 K. 

p. 20 K. 

3 p. 80 1<. 

p. 75 K, 

3 p. 30 1<. 

5 p. 00 K, 
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101000 MOCKB3 0 rnaBnOIIT3MT, n/H 79 
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15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
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~YHAaMeHTanbHWX ~H3H4eCKHX HCcneAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. fiH~H3HKa 

A6AenbcanaM A. H AP· Pl-83-577 
UeHTpanbH~e cTonKHOBeHHR RAeP renHR H yrnepoAa 
c RAPaMH cepe6pa H 6poMa npH HMnynbce 4,5 A r3B/c 

HccneAoBaH~ KPHTepHH B~AeneHHR 4eHTpanbH~x CTonKHOBeHH~ RAeP H noKa3aH~ 
o6nacTH Hx npHMeHeHHR. CoeMeCTHoe Hcnonb30BaHHe KPHTepHR Q = 0 AnA ~parMeH
Toe cneKTaTOPOB RApa-cHaPRAa H ycnOBHR CHnbHOrO pa3pyweHHR RApa-MHWeHH no3-
BOnReT B~AenRTb coyAapeHHR c napaMeTpaMH YAapa MeHbWe 3 ~M. Co6~THR 4eHTpanb 
H~X CTOnKHOBeHH~ conpOBO~Aa~TCR B~neTOM no Kpa~He~ Mepe OAHOrO 6~CTpOrO aAPO 
Ha Ha3aA. 4Hcno penRTHBHCTCKHX 4aCTH4 C R 0,7, B TOM 4~Cne nHOHOB, nponop-
4HOHCIDbHO Macce HaneTaiOUiero RAPa. Ha6n~AaeTcR pe3Koe yae nH4EHHe Konm1Mat.:HH 
enepeA 3THX 4aCTH4 C MaCCO~ RApa-cHaPRAa, CBR3aHHOe C pOLTOM Heynpyro-pacce
RHH~X npoToHoB 3Toro RApa. CpaaHeHHe 3KcnepHMeHTanbH~x AaHH~x c pe3ynbTaraMH 
pac4eTa no KaCKaAHO-HCnapHTeDbHO~ MOAenH rOBOpHT 0 3aB~WeHHH MOAenb~ CTeneHH 
pa3pyweHHR RApa-MHWeHH. 

Pa6oTa e~nonHeHa B na6opaTOPHH B~COKHX 3HeprH~ OH~H. 

Central Nuclear Col 1 is ions of He and C 
Ag and Br at 4.5 A GeV/c Momentum 

Pl-83-577 

The selection criteria of central nuclear call is ions were investigated 
and the field of their applicability was given. The joint use of Q = 0 cri
terium for spectator fragments of a projectile and strong destruction of a 
target- nucleus permits to select call is ions with impact parameter less than 
3 Fm. The events of central call is ions are accompanied by the emission to 
the backward direction of at least one fast hadron. The number of relativis
tic particles withe> 0.7 and pions among them are proportional to the mass 
of a projectile nicleus. The sharp increase of these particle forward calli
mation is observed with increasing of projectile mass connected with the 
growth of the inelastically scattered protons of this nucleus. The compari
son of the experimental data with the cascade evaporation model shows that 
this model overestimate the degree of target-nucleus disintegration. 

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