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M H C T M T Y  T a  

llPOrH03MPOBAHME PAAMAUMOHHblX IlOJlEa 

HA YCKOPVlTEflFlX PEflFlTMBVlCTCKMX RAEP 

npoaep~a anropHTMa pacLteTa 

& H ~ ~ e p e ~ ~ H a J l b H b l ~  XapaKTepMCTHK nonek 

BTOPMLtHOrO aApOHHOr0 M3JlyLteHMsl H3 M H L U ~ H ~ A ,  

0bJlyLtae~blx PeJlRTHBHCTCKHMH RApaMH 





1 H aKCIIepIlMeHTaJIbH0 kl3MepeHHHe CpenHMe MHO- 
-m 

XeCTBeHHOCTH IzpOTOHOB II OAH09_gP99HHX sac- 

PaCCsMTaHHHX nJvr pa3- 

mmninrx M aKcnepH- 
MeHTaAbHHX/5/ YTAO- 

BHX pacrrpenenemfi 
IQOTOHOB (60 d Ep< 

<300 M3B) H cpen~eff 
M H O ~ C T B ~ H H O C T H  npo- 

TOHOB EI O&H03aPq4HtfX PaCTHIJ ( d , t ) IQeACTaaTIeHO Ha pHc.2 H B TadJIbf- 

qe. Cpeme MHOXC3CTBeHllfJCTH OnH03a&U#ElX naCTHIJ O ~ p ~ ~ ~ ~ C b  W 3Hase- 

m.tt EIX C K O P O C T ~ ~ ~  J 0,3. 113 IzpencTasneHHtnt H a  pucyaeax I ,  2 naHHnnr cne- 
WeT, ¶TO yBemst:me J& ynyYmaeT cornacHe c aKcnepHMeHToM B nepsym 
Osegenb B O~JIBCTH MaJIbIX YrJIOB, KOTOpaR EIMeeT 60nb~10e 3Ha98Hm9 AJLR @OP- 
MKpQBaHElri M e X W Q p H O r O  KaCma B MHmeHx k! JIOBymrtaX IQ'WCOB. B pe3yJIbTa- 

T e  IrpOBeAeHHOl?O I>PaBHBqllR dm0 BbldpaH0 3Ha9eWYIe PC =( 0,22 f. 0,2) 
aaepmt mep-c~apqqo~ HecKoamo r3B Ha H~IUIOH.  

K ~ K  yxe ynowaaocb sme, BTopxnHare s a c e w ,  sweTax)me non Mam- 
MM YTJIaMEI OTHOCHTeJlhHO HarrpaBJIeHHR ABIIWAYIR ma-CHapaa, BHOCET OCHOB- 

HOW B I U I ~  B @opmposame BToporo noKoneHkuI MexWepHoro IcacKana. B cm- 
3H C MeTO&M9eCKMNM TPYAHOCTRMH aKCII~PilM~HTOB H3BeCTHbl JMlIlb OTAeJLbHHe 

pa6oTn no 1 1 3 ~ e p e m  ~ B O ~ S H N X  m@$epewa~~bmx cesemff 06pa30BaH~ui BH- 

c o ~ o 3 ~ e p r e ~ ~ r 1 ~ a r x  K~IUIOHOB no2 Manam grnam (415') npa ~~JIRTHBHCTCREX 

3HeprHRx RAepcHapmO~.Ha pHc.3 IIpeaCTaBlreHH CUeKT~HHe paCnpe,QWIe- 

HHZI IQOTOHOB 83 pe 7 Ar  fL E ~ E  3HeprEEl 4 r 1 p a - c ~ a p ~ ~ ~  1.8 raB/HpIoH 

noa y r m  5' H 15' 3/ P a3 peamw de + d a  n p ~  aaeprm w- d 

cHapqqa 0,8 raB/-o~ noa yrnoM 150 /~ / .  Ha aToM xe pHcyme rrpnsenem 
T ~ K X ~  C O O T B ~ T C T B ~ ~ ~  pacnpe~enemm IIPOTOHOB, paccm~amxe no acnarrs- I 
3ye~of B Izporpame I0NCAS sepcm MoAem "@aitpc~pmc" c PC =0,22 we3. i 

C n e ~ e ~  OTMBTHTE,,  TO HJIII IzpaBmfioro omcama Mema,qepHoro KIC- 

, - , T 7 - -  - 3  h c . 3 .  C p a ~ ~ e m e  p a c u e ~ ~ ~ x  (no   on em 
Ar+Cu-p.X , ,3B 1 " @ B ~ C T P H K '  ) H BKCIIePIIMeHTaJIbHHX ~ O % i b l X  

? &M@@epewaJIb~tnt cenemSi odpa30sa~m wo- 
I TOHOB no& ~ a m m  yrnam. - pacner; 
1 - - s ~ c n e p m ~ e ~ ~ .  

Kma IIPH pacueTax ~eodxonmo B nepsgm oue- 
penb s ~ a ~ n e  KowsecTsa B H C O K O ~ H ~ ~ ~ ~ T I I ~ H X  

nacTHrI,stlneTammx non naHHm ~ T J I O M ,  a He 
: HX AeTanbHoe aHepreTHsecKoe pacn-peneJeme, \. : noaToMy coraacxe npHseneHHanr Ha pacyme 3 

NP+Nc>F-p+X . 3KCnePHMeHTOB II PaCYeTOB Mom0 CWTaTb 

'0 I 2 i ,. 
t . 1  ~n gnOBJIeTB0pHTeJIbHblM. H ~ K O T O ~ O ~  3aBmleHHe 

PaCseTHhIx CIIeKTpOB AJLR JIeI'KMX mepCHapE- 
n O B  MOXeT IIpIIBeCTEI K C O O T B ~ T C T B Y R ~ L ~ ~ ~  ~epe0~eHKe ~ 0 3 0 ~ 0 8  HaI'pY3W 38 

saupl~of, s ~ o  snonHe orrpaBnaHo. C POCTOM xe ~ e ~ e p r ~ i i  mep-c~apqqo~ II 

Macc cTamsamqmm ep cornacue YnywaeTcR. 
~ / I ~ J I o ~ ~ H H H ~  B / I ~  -0pHlan HCnW30WCR W BH%UeW no 

nporpeme 10 NCAS n~@@epemwaJIbm no yrny 11 3 ~ e p m ~  B H X O ~ O B  BTO- 

PI?~HHX ~ A P O H O B  3~epmefi donee 20 M3B Wk! o6nysem TOJICTHX IJUIHY~PB- 

necmx mme~ef 113 MenH H c ~ n m a  n p o ~ o ~ a ~ m ,  -sacTaam H mpam 1% 
C 3~eprHefl 3,65 ~ ~ B / H Y K J I O H .  B YCOBePUleHCTBOBaHHYD BC?PCHD IzpOI'paMMJd 

BKJID~QH Tame M ~ X ~ H H ~ M  o d p a 3 o ~ a m  HcnapHTenbHm HYIUIOHOB c a~eprxeii 

donee 20 M3B 113 OCTaTKOB 99ep-luILIlUeHe& IIpH ZllQOH-mepHbut B3a11~0neif~TBPl- 

fix. PacseTH BHnOJLHmHCb B I I ~ ~ ~ ~ J I E I x ~ H E U  2-x I~OKOJI~HH$~ KaCKWHm 9aCTm. 

Tpe~be noKoneHHe paccwTanaaocb nop, H~KOTOPHMX y r n a m , ~ ~  ero B K J I ~ , ~  B 

cyivMapHae sautona W ~ O H O B  He npesman I0  - 15%. B qemx coKpaaeHm cseT- 
HOP0 BpeMeHI? H a  3m IzpH BHullCJIeHHH BTOpOI'O IlOKOJleHkuI Ei,QpOHOB B WOI'paM- 

Me ~cno~lhao~anacb cnenywan a n n p o m m a  n~@$epewaaHblx cenemfl 06- 

11cnonbsoaa~He naHHoij arirrpoKcmaUlrH orrpaBnaHo B cny9ae;Korna HO~~3au.u- 

O H H ~  noTepmm aaeprm sacTElq rrysIta Ha TarrwHe mtueHa ~ o w o  rrpe~ed- 
peub. B npOTHBHoM CJrgYae d;, ion BHwCJlReTCR B C O O T B ~ T C T B Y D [ ~ ~ ~ ~  IlOArrpOr- 

pame. Buan ~ ~ ~ I W ~ H T O B  OT 1% orrpegemcs Ha ocHose aKcnepmeHTam,- 
Hanr Aa- o cese- meHTama qqep I'c c ~ = 2  ,I ~ ~ B / H Y K J I O H ,  B3a- 

I~MOA~~~CTBYDQPIX C MeAb . ~ ~ H K I  HX CyMMapHOrO BKJIWa B BHXon 8qPOHOB 

113 ~ e n ~ o f i  mmem H e  rrpeBHmaeT 15%. P e 3 y ~ l h ~ a ~ ~  pacgeTa grnosrat saa~ca- 
M O C T ~ ~ ~  BmntOnOB HYIUIOHOB M3 M B ~ H O ~ ~  ( b  10 CM, TWIllWHa I3 CM) H 113 CBAH- 

q0~0ti (d 10 CM, TOJIl4lIHa I7  CM) M I I I I ~ B H ~ ~ ~  

aKC+nepkIMeHTanbHNMM A a H H m  no BtntOnaM aApOH0 

F--Me30HOB D BHXOn mpOHOB BO BCeM HHTepBaJe YI'JIOB He ITpeBHlEU nor- 
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JlIfCb C IIOMOWD y T J I e p O ~ C O ~ e ~ Q i l X  BKTEIBaIWOHHtM a e T e K T O P O B  C IIOPOFOM 

no a H e p r a L l  H ~ X ~ O H O B  -20 M3B. Ha pnc.7 ~ ~ H K T ~ O M  n p e n c T a a J I e H o  p a c s e T -  

H o e  yrnoaoe pacupenenerne W ~ O H O B  TOJILKO n e p B o r o  n o K o n e m m .  ~ H O ,  

¶TO B K I I ~  K a c w m  ~ B C T ~  ( B T O P O ~ O  noxonem) B C y m a p H H e  B ~ ~ X O ~ H  H ~ K -  

r p e m o c T n  ~ ~ ~ e p e m f i  E p a a M e p  nywa, n m a l o q e r o  H a  mmew, XOTR,~O-BJUW- 

M O W .  WBUiHEeM BTKX @ ~ K T O P O B  MOXHO O ~ W X C H M T ~  HeKOTOpOe CllCTeMaTHseC- 

R o e  saameme pacsemoro pacnpeaenem. 
llposene~me cpasaem p a c s e T o B  no rrporpawe IBIJCAS mmepe~-  

no y r q  x a p a K T e p H c T m  nonel B T o p w H o r o  a3~1yuem aa mrue~et4 
p a m w o r o  pamepa 11 aromoro seca c a x c n e p m e H T a m  11 p a c s e T a m  MeTo- 

AOM MOHT~-KapJI0 CBB.l(8TeJIbCTBglOT, 9 T O  TOPHOCTb P a C Y e T O B  AaHHHX X a p a X T e -  

PHCTEIK none# no np0xpam.de I0NCAS no xpaSIHei4 M e p e  H e  g c T y n a e T  TOY- 

HOCTYI P a C W T O B  MeTOnOM -Or0 CTaTHCTB¶~CXOl?O MO.lleJlElpOBaHH5l. 

Ha p~1c.8 E 9 UpenCTaBJleHH CIIexTpanbHo-flJroBHe BHXOnH ~ e l j T p 0 H O B  

113 M ~ A H O ~  (b 10 CM, TOJIUpHa I3 CM) 11 C B E I ~ O B O B  (b  10 CM, T w a  I7 CM) 

mrne~eZi rrpn nme~m B r r p o ~ o ~ o ~  c a~epmeii 3,65 r p B ,  p a c c w T a H H U e  

no rporpahue S I4 I LD nporpame IBNCAS. Hamdonsaute pa3mm~ 

T M C T N X  M4ImeHe%, IIO CPaBHeHIllD C 3KCII~PEMeHTOM (CM. PI IC.4)  B yXa3aHHOM 

YI'JIOBOM kIHTePBaJI'3. P ~ ~ c ~ I ~ T H  CIIeKTPaJIbHO-YTJIOBbu: pacrrpenenemB aApOHOB, 

BpeMeHE W O J I e T a  CIIeXTpH 

~ e n ~ 0 f i  Wlllelar ( b  10 CM, Tomr[clHa I3 CM) , 6 0 M d a p ~ ~ p y e ~ 0 f i  qqpaML5 12c C 

C 3 ~ e p I W e f i  3,65 r 3 B / H g W 1 0 ~ .  C 3KCIIePYI- 

MeHTaJlbHHMH CIIeXTDaNM CDaBHmBaDTCSf COOT- 

B e T C T B y E W l e  P a C s e T H ,  BtifIOJIHeHHHe no IQO-  

r p a m f e  I N C A S  ~ T B O B  70' EI I U ~ O ,  

H pacse al/ MeTOnOM M O ~ ~ e - K a p l o  JlJIII yI'- 
a o B o r o  m T e p s a s a  I O O ~ - I I O ~ .  B q e n o M  H a d -  

Pllc.10. Cnex~pasb~o-yrnos~e smom Heii-  

TPOHOB ~3 M ~ ~ H o S ~  mmem b 10 CM H T o n u -  

~ o t i  I3 c M ,  odnysae~oit  w a r m  12c c amp- 
met4 3,65 ~ ~ B / H ~ M o H .  
3 9 - 3KCnepUMeHT;  

- - p a c s e T  no nporpame IBNCAS; 
-L - p a c s e T  MeTOnOM M o H T ~ - K ~ ~ ~ o .  

J n M a e T C R  XOpOmee COI'BaC11e P a C s e T H H X  11 kI3MePeHHHX CCeKTPOB H ~ ~ ~ T P O H O B ;  

H a  3TOM X e  p11CyHKe n p e ~ C T a B B e H 0  C p a B H e H H e  P a C s e T H H X  C n e K T p O B  H ~ # T P O H O B  

113 maem B Y ~ B O B O M  H H T e p B a A e  o0 - 37'. no adcamo~~off semime p a m -  
me B 3 ~ m  cnewpax H e  n p e m a e T  a a ~ ~ o p a  2 ,  onaaxo, y w T u s a r r  J r g m e e  

c o r n a c H e  c a x c n e p m e H T o M  p a c s e T o B  yrnosrnr swo,qo~ a n p o ~ o ~  113 wmem 
non MaJIbwM Y T J a m ,  M o m 0  IIpe,llIIOJIOlIMTb, ZIT0 rrporpama 10NCA S B aTOM 

H H T e p B a n e  y r n o B  B c e  xe o m c n B a d T  c n e K T p a n b H o e  pacrrpeneneme donee xop- 
PeKTHO. C ~ e n e ~ b  C O I ' J I a C ~  P a C s e T O B  C n e K T p O B  H ~ ~ ~ T P O H O B  n O n  YTBOM 4s0, 
B M e T a R 3 ~ T X  113 ~ O K O B O $  ITOBePXHOCTH TOJICTOE (b 20 CM EI TOnlWHa 30 CM) 

c s ~ q o ~ o f t  m l n e m  ( 06~1ysae~off n p o T o H a m  

C 3 H e p I ' ~ e G  1 ~sB) ,  IlpOBeAeHHHX IIO Q O I ' -  

pawe I0NCA S , nporpame npmora 
- - I T -  c T a T M c T m e c K o r o  M o n e m p o s a H m  su PE R/I~(  

3 K C n e  ElMeHTWbHOMY CIIeXTpY M3 pado- 
neMOHCTpilpyeTCX H a  ~ 1 1 ~ .  11. 

Pklc.11. C I I ~ K T ~  H ~ ~ ~ T ~ O H O B ,  BWBTaDQkIX 

IIOJ YTAOM 45' Y e p 8 3  BCD ~ O B e p X H O C T b  

C B H ~ O B O ~  ~ U I ~ H E I  b 20 CM EI TOJUWHOW 
u 30 CM, odnysae~o t  n p o T o H a m  c 3 H e p m e f f  

1 T3B. 4 - 3KCEepEIMBHT; 1 - p a C g e T  

E7M38 no r r p o r p a ~ ~ e  S U P E R  ; - - p a c s e ~  
no rrporpame IONCAS . 

nposeprea p a c s e T o n  no nporpame I0NCA S m i @ e p e ~ r p ? a n b ~ b o c  no 
YTlIy II 3 H e p l T l l  XapaKTepHCTMK none% BTOpHsHOrO 113JIYT8HELR 113 TOBCTHX MII- 

m e ~ e l ,  s n n - e m a R  H a  n p o T o H a x  ra w a x  12c, II03B0,eT cnenam s ~ B 0 . n  o 
TOM,~ITO AaHHaR nporpma odecnemBae~ nonysesae ~ c x o n m  AaHHarx no pa- 
C s e T g  3 a W T  H a  YCKOPMTeJLRX C TO'IHOCTbD H e  XYXB, WIW IQOlTpaMMtr, OCHOBaH- 

HHe H a  MeTOAe M O H T ~ - K a p J I 0 ;  I Q H  aTOM 3 a T p a T H  CrIeTHOrO BpeMeHIi H a  3m 
r r p ~  ee ~ ~ c n o ~ l b s o s a ~ ~ n  s ~ a w ~ e n b ~ o  mae. Tax, H a n p n M e p ,  ~ J L I I  p a c s e T a  

C n e K T p a  H e f i ~ p o ~ O B  n o &  OnHIiM YTJIOM BLWIBTa E13 hlHmeHEI B rrpil6mm~~~1 HBYX 

IlOKOJIeHH8 ~ p e d y e T C J 3  7 - 10 m H g T  ITpH nOIpeIWOCT11 m(WIeHHOI'0 H H T ~ ~ l Q O -  

Balaur: M e H e e  10%. 
ABTOPH BEIpaRLaDT ~ J I ~ T O ~ ~ P H O C T ~  X O C ~ B O ~ ~  A.A.  3a IIOMOrrB B @opMJIeHIUS 

paborn. 

I. B.n.Ea~dne~cmB,A.P.Kpbvroa, r.H. ~ o ~ ~ H K o .  OWM, 16-88-466, n Y d ~ a ,  
1988. 

2. W.D.Myers. Nucl. Phys.,A296 ( 1 9 7 ~ 1 ,  p.177. 

3. J .Gosset  e t  a l .  Phys. Rev.,C18 (19781, p.844. 
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