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H aHoMaJIbHbIX @ ~ ~ ~ M ~ H T o B ,  a - AOAR aHOManbHbIX @ ~ ~ ~ M ~ H T o B .   TOT 

1 3 @ @ e ~ ~  n o n y q m  ~ a s s a ~ ~ e  a ~ o ~ a n b a o f i  @ p a r ~ e ~ ~ a r r m .  
A a J I b ~ e f i l U H e  3KCnepHMeHTaJIbHbIe HCCneAOBaHHR B 3TOM HanpaBJIeHHH 

C nOMOUbH)  pa3nHYHbIX MeTOAOB npHBOART K ~ ~ O T H B O ~ ~ Y H B O ~ ~  CHTY8UHH, ' 
n p H  aHaJIH3e KOTOPOR CTaHOBHTCR OYeBWIHbIM H e ~ p E i B ~ a J I b H b l f i  X a p a K T e p  

CaMOrO 3 @ @ e ~ ~ a ,  K a K  C TOYKH 3 p e H W  eTO HHTepnpeTarlHH, T a K  H C TOYKH 

1 3 p e H W  OUeHKH XapaKTePH3YlOmHX er0 I l a p a M e T p O B  - A ,  H a / ' / .  BoII~oc 
1 0 CyLLl€!CTBOBaHHH aHOMaJIbHblX @ ~ W M ~ H T O B  OCTaeTCR OTKPbITbIM, oc06e~-  ' HO WR c n y s a R  ~ a n o f i  a ~ o ~ a n b ~ o f i  ~ m b l  npo6era. T ~ K ,  H a n p H M e p ,  3 K c n e -  

PHMeHTaJIbHbIe pe3ynbTaTb1,  IIOnyYeHHbIe ~ ~ ~ K T P O H H O ~ ~  M ~ T O A H K O ~ ~  H a  6 0 n b -  

1 lUOM CTaTHCTHYeCKOM M a ~ e p k i ~ n e / 4 * ~  , H e  HCKJlIOYsl(lT B03MOXHOCTb 06pa- 
I ~ O B ~ H H R  ~ H O M ~ J I ~ H ~ I X  @ p a r ~ e ~ ~ o ~  co cpen~eii A m H 0 f i  npo6era M e H e e  

1 10 MM B n n e K C w n a C e .  K p o ~ e  TOrO, paHHHe p a 6 o ~ b 1  / ' e 7 /  y K a 3 b l B W T  H a  

CyUt?CTBOBaHHe @ ~ W M ~ H T O B  p€?..RTHBHCTCKHX R A e P  C KOPOTKHM, M e H e e  
4 20 MM, CpeJJJiHM npo6e1-OM B TBepAbIX IlJIaCTHKOBblX AeTeKTOpaX, KOTOPbIe 

no aTOMHOMY COCTaBy ~ J I H ~ K H  K nAeKCHrJIaCy.  

WM~IOTCR T a K X e  TeOpeTIllrt?CKHe npeACKa3aHHR MaJ'Iofi c p e ~ ~ e f i  AJIHHbl 

npo6era B B e u e c T B e  ( < 10 M M )  WR @ p a r ~ e ~ ~ o ~  n e r K H x  H cpewm i mep. l ! k I p H M e p ,  B pa6o~e 19/, O C H O B O ~ ~  K O T O ~ O ~ ~  R B n R W c R  MOAeJIb OTKpbl- 

T o r 0  W e T a  yKa3bIBaeTCR,  YTO n p H  OUeHKe a H 0 M a n b H 0 f i  cpeJJJiefi W H H b I  

npo6era cnenym Y s m b I s a n  H e  T o n b K o  r e o M e T p m e c K o e  c e s e H H e  a ~ o ~ a ~ ~ b -  

H ~ I X  @ p a r ~ e ~ ~ o ~  n o p R n K a  1 : 2 x 10 -23 CM 2, HO H ceseme ~ s e ~ ~ o f i  nepe- 
3apRAKHs KOTOpOe w I R  XAep B p a f i 0 H e  KHCnOpOAa M O X e T  AOCTHraTb 3HaYe- 

HUR 2 x 10-22 CM 2. I IO~TOMY AJIR ~ ~ w e ~ e f i  113 n n e K c H r n a c a  npennonaram- 
CR MaJIaR: aHOMaJIbHaR C p e W R  W H H a  npo6era, 1 - 2 MM. 

WCXOAR H 3  3 T O r 0  HaMH 6 b ~ n  I lpOBeAeH ~ m a ~ e n b H b &  aHaJIH3 AaHHbrX 

s K c n e p n M e H T a  AHOMMOH /lo/ B o 6 n a c ~ ~  KOPOTKHX ~m npo6era @par- 
MeHTOB, M e H e e  10 MM. n p K H q l l I I b 1  H OCHOBHbIe pe3yJ'IbTaTbI 3 T O r 0  aHaJIH3a 

~ s n a r a m ~ c ~  B ~ a ~ ~ o f i  pa6o~e. 
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Puc. 2. 3 a e u c w o c ~ b  c p e d ~ u x  s~aveiiuii 
mnnurydbl A O T  HOMepa cvenulca nocAe 
e 3 a w o d e l i c ~ s w  xdpa 2%g u annpolccu- 
MUpytOU&lfl ~ $ Y H K ~ ~ U R  IU)KMUHbl 8 t7ep~tiec 
VaCm PUCyHKU ( A e 8 a ~  UKUU).  B HUUHec 
vacm pucyiilca (npaem r u ~ m a )  npueede- 

37 zL Hbl COOTt7eTCT~YtO~Ue 3 H U V C H U R  BOCCTUHOB- 

~errrrozo ~ e o d p a ~ a  s a p d a  cTapruezo g5pa2- 
MeHTU nOCAe 8blVUTUHUU ~ ~ / l a d a  vaCTUl4 

36 conpoeoxdenu~ d m  c ~ y v m  Z = 6 80 BTO- 

POM nOKOACHUU ~ $ P U ~ M C H T O B .  

5 10 15 
N 3KCnepHMeHTanbHbIe  BUIHYIMbI CpeA- 

HHX 3 ~ a ~ e ~ n i i  A, a n n p o K c n M n p y  mum 
~ Y H K U H R  H B O C C T ~ H O B J I ~ H H ~ ~  3 a P R A  

c T a p m e r o  c b p a r ~ e ~ ~ a  nocne B b r n s T m m  B K n a n a  c o n p o B o q e H m  AJIR c n y q m ,  

K O r J l a  CTapluHM ~ P ~ ~ M ~ H T O M  RBJIReTCR YI'J'IepOn. 

,&~cII~~PcHH p a ~ I I p e n € ! . e ~ ~ f i  BenHYUHbI OnHCbIBaEOTCR ~ Y H K ~ ~ G  

rne o2 ( z L )- y c p e m e H H a R  nacnepcm no A ~ H H ~ I M  K ~ J I H ~ ~ O B K H .  

#OppWIRwH aMIWIHTyA C w H a J I O B  C pa3HbIX CXeTYHKOB B OTAWlbHOM 

C O ~ ~ I T H H  o ~ ~ c J I o B J I ~ H ~ I  HaJIUYHeM o 6 w x  AJIR 3THX CYeTYHKOB P e r H C ' p H p y e -  

MbIX YaCTHU COnPOBOXAeHW3. ~ T H  KOppeJ'fRUHM YMeHbluaIOTCR C YBWlUYeHHeM 

paCCTORHW3 M e W Y  PaCCMaTpHBaeMbIMH CYeTYHKaMH. A H ~ J I H ~  ~ 0 3 a a H w e ~ -  

TOB K o p p e n R u n n  ~ O ~ B O J I R ~ T  onpenenurn cpemne wcna Y a c m u  CO~POBOX 

AeHHR Pa3HbIX THnOB. 

~ B B H C H M O C T ~  (2) OnHCbIBaeT T a K X e  IIOBeAeHHe C p e m H X  3 ~ a l l e ~ H f i  

a ~ n n l l ~ y n b r  A n n R  ~ ~ ~ ~ M H T O B  T p e T b e r o  H nocnepymunx no~onwllji  npn 
AOnOJ'IHHTeJIbHOM YYeTe B K J I a a  O C T a l u H X C R  Y a C m  C O I l p o B O q e H W  OT ripe- 

AbJJpJmX aKTOB B~BWMOA&CTBW~.  

3.2. C m ~ u c ~ u u e c ~ o e  ~ o d e n u p o e w u e  u ~ y v a e ~ b ~ x  npoyeccoe 
n o J ' I y Y e ~ ~ b 1 e  n p H  0 6 p a 6 0 ~ ~ e  3KCnepHMeHTanbHbIX AaHHbIX X a p a K T e -  

PHCTHKH 3aPRAOBbIX pa~npe~WXe~kifi nO3BOJUiIoT rIpOBe€TH MOAWlHpoBaHHe 

H3YYaeMbIX npOUe€COB, H ~ O ~ X O A H M O ~ ,  B KOHeYHOM CYeTe, A n R  YYeTa B 0 3 -  

MOXH~IX u c ~ a x e ~ l l j i  n o n y Y a e M b x x  pacnpenene~nii AJIIM npo6era paanm- 
HbIX ~ ~ w ~ I ~ H T o B .  Tpef5ymmec~ AJIR MOAf3IHpOBaHW3 CBeAeHW3 0 CpeAHHX 

A n H H a x  npo6ero~ HOPMUIbHbIX ~ P W M ~ H T O B  H 0 BepOfTTHOCTRX O ~ ~ ~ ~ O B W K H  

pa3J'IWJHbIX CTapluUX ~ ~ W M ~ H T O B  nepBOHaYaJIbH0 HBXOUTCR n p H  a H U I H 3 e  

~ 0 6 b 1 T H f i  C AOCTaTOYHO ~ O J I ~ U I H M  npo6ero~ ( > 30 MM) . 

M o n e n e p o ~ a H n e  npOBOAHTCR C J I e p y m u H M  06pa30~: 
1) nOCJIeAOBaTf3IbH0, B COOTBeTCTBHH C H3BeCTHbIMH H 3  3KCnePHMeHTa 

CpeAHUMH HOpMaJIbHbIMH AnIMaMZi rrpo6era H BepoRTHOCTRMU 06pa30~a~m 
pa3JIHYHblX CTapluHX ~ ~ W M ~ H T O B  p a 3 b r p b I B a e T C R  K a C K a  ~ 3 a ~ M o n e f i c T B ~  

B MHIUeHH; 

2) B TOYKaX B ~ ~ H M O A ~ ~ ~ C T B W ~  B COOTBeTCTBHH C 3 K C ~ e P H M e H T a n b H b I M H  

B ~ J I G H H ~ M H  CpeAIiHX 3 ~ a Y e ~ d  Pa3bITphIBaH)TCR W C n a  p O q e H H b I X  R-Me30- 

HOB H ~ ~ W M ~ H T O B  M ~ ~ O H Y K J I O H H O ~ ~  KOMnOHeHTbI. Ilpo6era 3THX Y a C T W  pa- 
3bIrpbIBaJIHCb no 3 K C n O H H w a J I b H O M y  38KOHY C I I a p a M e T p O M  A 2  A n R  R-Me- 

30HOB A AJIR M ~ J I o H ~ K J I o H H o ~ ~  K O M n O H H T b I ;  

3) B K W O M  pa,QWBTOPe P a H O M e P H O  n O  er0 T O J I l W H e  p a 3 b r p b I B a e T -  

CR POXAeHHe 8-3J'IeKTpOHOB B COOTBeTCTBHH C OnpenWIeHHbIM 3KCnepHMeH-  

TUIbHO HX C P e m H M  YHCJIOM H npOIIOPUHOHaJIbH0 C y M M e  K B a p a T O B  3apRAOB - I IpOlueAluHX Y e p e 3  3TOT P W a T O p  YaCTHU. Ilpo6era S - ~ J I ~ K T P O H O B  pa3bITpbI -  

BaIOTCR no 3KCnOHeHTe C I I a p a M e T p o M  XI. 
C Y M M ~ P H ~ ~  B K J I W  BCeX KOMnOHeHT A a e T  aMnJIHTYAY A B W H H O M  CYeT- 

w K e .  3 ~ a  a M n n l l T y A a  A O ~ O J I H H T ~ J X ~ H O  p i 3 6 p a c b ~ a ~ c ~  no rayccy B COOT- 

B e T c T m H  c H H A H B H A Y ~ ~ H ~ I M  p a 3 p e l u e H H e M  c n e T s n K a .  3 ~ a n e ~ m  A H a  B c e x  

C Y e l W i K a x  AaIoT reHepHpOBaHHOe C O ~ ~ I T H ~ .  0 6 p a 6 0 ~ ~ a  3THX ~06b1~nii IlOKa- 

3bIRaeT,  W O  OHH A W T  COI'JIaCyEOUHeCR C 3KCnePHMeHTOM XapaKTePHCTHlUi 

3apHnOBbIX pacnpenWXe~&, B TOM YHCJIe H 3H8YeHW3 K O ~ ~ ~ U ~ ~ H T O B  K O p p e -  

JIRUHH. Ha PHC. 3 I l p H B e A H b I  AJIR C p a H e H W  3KCIlepHMeHTaJIbHOe H MOAeJIb- 

H o e  paCrrpenUIeHW3 aMIIJlATyAb1 AJlR ~ ~ W M ~ H T O B  B T O p o r O  nOKOJIWW3 B U K a -  

ne s a p ~ n a  ( Z ) crapluero a p a r ~ w ~ a .  
E u e  pa3 OTM~THM, YTO MO- N 

AeJ'fkipOBaHHe OCHOBbIBaeTCR TOJ'Ib- 

KO H a  XapaKTepHCTHKax,  IIOJ'Iy- 

s e m b I x  ~3 p a c c ~ a ' p m a e ~ o r o  2000 
3KCnepHMeHTa.  

T 1000 

PUC. 3. 3K~nepuMePl~~bt i0e  (- ) 
u mdtxbi ioe (-) pacnpedtxetiw 

" mnnurydbr, ycpedtimnoir no 12 c v e r  0 
V U K ~  nome e 3 a u ~ d e i r c ~ e m  adpa 2 4 6 8 1 0 Z  

2%g, e u K m e  3 q a d a  ( Z )  c ~ q -  
WeEO l$p(R~C3lTa 

3.3. AAZO~UTM nOUCKa TOUeK B ~ O U M O ~ ~ ~ C T B L U ?  

u onpedenenu 3apadoe crapurux g 5 p a z ~ e n ~ o e  
A n r o p m M  nOHCKa TOYeK B ~ ~ H M O A ~ ~ ~ C T B U R  B MHllleHH OCHOBaH H a  

BbIAUIeHHH 3HaYHMbIX CKaYKOB aMnJIHTY-I A B CYeTYHKaX n p H  nOCSlenOBa- 

TeJIbHOM HX rIepef50pe. 

~ ~ M ~ T H M  3AeCb, YTO CKaYOK aMnnHTYAb1 B OAHOM UJIH HeCKOJIblWX 

CYeTYHKax MOXeT n p O H 3 0 k H  T a K X e  BCneACTBHe KpaeBOI'O n p O X O q e H W 3  



@ ~ ~ ~ M ~ H T O B  ~ 6 0 p ~ e  C s e T w K o B ,  K o r n a  rla12T-1 n n p o e T W T  MUM0 O n p e -  

A e n e m i b I x  p a w a ~ o p o ~  n n o n a a m T  B c n e A y m u n e .  3 ~ 0  B O ~ M O ~ H O  no npnsa- 
H e  oco6om pacnonoxenm m e m n K o B ,  K o r m  m m b d i  cnenymuHii n3 
pa3sepny~ O T H O C ~ ~ J I ~ H O  npemmyuero Ha  o n p e n e n e ~ n b m  yron s s x  p a m -  
TOPbI nepeKpbIBaIOTCfi H e  IIOJIHOCTbH). B ~ a ~ 0 f i  C n T y a W H  CHrHan C€l c s m n -  
K a  n w e T  no 06namn n b e n e c r a n a ,  a B cnewmunx c s m m x  B O C C T ~ H ~ B ~ H -  

BaeTCfi A 0  S H B W M O ~ ~  BeJ'IkWHHbI. ~ P H  AaJIb~eiiluefi o 6 p a 6 o ~ ~ e  TaKOrO co6b1- 

TNR 3TN CPeTWKH H e  paCCMaTpHBSLH)TCH, 9TO npHBOZUiT K YMeHbIIIeHHH) 3@- 

@ ~ K T K B H o ~ ~  TOJIl4HHbI MIlllleHH ,WIH A8HHOrO C O ~ ~ I T I I R .  
O s e n ~ a  B ~ ~ H Y K H ~ I  s a p f i m  Z c T a p m e r o  @ p a r ~ e ~ ~ a ,  npomenmero sepes 

CP~TWK,  OnpeneJIReTcR K ~ K  H T e p a s o n H o e  p e m e H n e  y p m n e H m ,  nonysam- 
u e r o c f i  npn n o n c m o B K e  a M n n a T y m I  A cnr~an_a K O H K P ~ T H O ~ O  c s e m n K a  

B 3BBIICIIMOCTb (2) BMeCTO C ~ W H &  aMnJInTyPb1 A. npn 3TOM H ~ O ~ X O A H M O  

s a p f i n  H a n e T a m u e r o  f i n p a  n p a c c T o m s e  OT npemonarae~ofi ~ o s m  
B~~EIMOA&CTBHH A 0  CepeAHHbI AaHHOrO CYeTYIIKa. O q e ~ K a  ZUiCnepCHH O2 Ha- 

XOAHTCR no W p M y n e  ( a ) ,  me BMeCTO A U OO n0ACTaBJIfiH)TCR aMllllHTyAa 

cmnana A n n H n m n n y a n b H o e  pmpemesse cseTss Ica .  3 n a ~ n e  wcnepckdi 
n03BOnfieT O ~ p ~ e J I R T b  CTaTHCTHYeCKYH) 3HaWiMOCn CKaqKa aMlIJIUTYAb1 

npn nepexone OT C s e T W K a  K c s e ~ s n ~ y ,  n p m e M  B n o n y e  H a e x n o  B b u e n H m T -  

CFI I13MeHeHm 3apRAa,  HaWHaR C AZ = 1. 
nposenypa 06pa60~m c 0 6 b 1 ~ m  ~ b 1 m 9 9 n T  C n e W m u H M  o 6 p m 0 ~ :  
1) B COOTBeTCTBHIl C K ~ H ~ P O B O I M ~ I M U  KOHCTaHTaMII WJ3 KaXAOTO 

C s e T W K a  BbNIlCJIfieTCR aMlUIHTyAa A; 
2) HH@OPM~-~IIR c n e p B b I x  myx C ~ ~ T ~ N K O B  n c n o n b 3 y e ~ ~ ~ 1  WIR @HK- 

c a m  @ama nonwmm H a  M n m e H b  f i n p a  M a r n m ;  
'fi IIOHCK CqeTPHKa CO 3) H a s m a R  c T p e T b e r o  c s e T s a K a  npoa3~onn~c, 

3HarlHMbIM CKaqKOM 3ap99a; 
4) ecna B A ~ H H O M  c s e m n K e  nahen  s ~ a s n ~ b r i ?  c K a s o K  s a p f i n a  no cpm- 

HeHHH) C B W I H W H O ~ ~  3 a p R m ,  0lIpe~eJle~~0fi no I I p e n b m y U U M  CPeTwKaM, 

T o s K a  s s a n ~ o ~ e f i c m n ~  c w T a e T c f i  ~axomuefim B BTOM C s e m n K e  Ha  ~ O J I O B H -  

H e  TOJIuHHbI P a k i a T O p a ;  

5) H a s m m  co cnenymuero c s e m n K a  K a m o M y  c s e m s K y  c o n o c T m n R -  

eTcfi  senusma s a p f i n a  Z mapmero @ p a r ~ e ~ ~ a  B C o o m e T c T B m  c amnn- 
~yn0fi  A,  PaCCTOfiHneM OT TOqKH B ~ ~ E I M O A ~ ~ ~ C T B I I R  ki  3aPfiAOM RnPa-POAH- 

Tenfi;  

6) npOH3BOAHTCfi n o n c K  C q e m n K a  CO 3Ha'IIIMbIM CKarIKOM O ~ ~ K H  3apf i -  

na Z n npn ero ~ a x o m m  nposenypa noBTopf ieTcR,  nasmm c n y m c T a  4 ) .  
K o ~ A ~  BbIJWleHbI BCe B ~ ~ E I M O A & C T B ~  B MHllleHH, IIOnOXeHIIe TOqeK 

B S ~ E I M O A ~ ~ ~ C T B H H  MOXeT 6 b 1 n  YTOYHeHO H a  OCHOBaHnH coo6paxen~ii 0 

n ~ n e h o f i  c ~ f i s n  M e x W  c n r H a n o M  B c s m K e  c . s m n ~ o n e f i m n e ~  n ~ o o p -  
AHEIaTOfi TOrlKU B ~ ~ H M O A ~ ~ ~ C T B U H  BHYTPIl P u k i a T O p a  3TOrO C9eTrMKa: 

3aBUCHT, B OCHOBHOM, OT AHCnePCHH BWIHYKHbI A f  
O C O ~ ~ I M  06pa30~ 0 6 p a 6 a ~ b m a l o ~ c ~  CHTyWkiH C n p e m o n a r a e M b I M n  

B ~ ~ H M O A ~ ~ ~ C T B ~ M H  B COCeAHHX CYeTqHKaX, AnR 0UeHKki 3aPRAa @ P W M ~ H -  
Ta HWO cnenan H e K o T o p o e  n p e n n o n o x e H n e  o ero npo6ere.  tam^ npemo- 
JIOXeHHeM RsnReTCR paEeHCTB0 npo6ero~ @ ~ W M ~ H T ~  B nepBOM H BO BTO- 

POM CBeTWKaX. B 3TOM CnyYae C IlOMOWbH) H T ~ P W H O H H O ~ ~  lTPOUenYpbI 

o n p e n e n f i m c f i  s a p ~ n  @ p a r ~ e ~ ~ a  H ero n o n ~ b ~ f i  npo6er. T a K n e  CHTYWHH 

A W T  HH@OPMWIM) 0 CaMbIX K O P O T K O ~ ~ ~ ~ ~ ~ ~ I X  @ p a r M e H ~ a X  (3 + 5 MM) . 
,&TR yMeHbmeHkiR BJIHHHZIR @JIyKTyalJHfi aMnnHTyn  Ha  C03nilHHe 3THX CHTya- 

~ f i  MbI HaKJlWbIBaeM OllpeAWIeHHbIe YCnOBHR Ha aMnJlHTYAb1 B C M ~ X H O ~ ~  

nape CseTYHKOB C IIpeAIlOnWaeMbIMH B ~ ~ H M O A ~ ~ ~ C T B H H M H .  A M ~ ~ M T Y ~ ~  
B IlePBOM CYeTqHKe AOnXHa OTCTORTb OT ~ p e ~ ~ e f i  aMnnHTyAb1 AnR n y s K 0 -  

OTCTORTb OT O ~ ~ H O W O ~ ~  aMnnHTynb1 AJlR @ ~ ~ ~ M $ ? H T o B  TpeTberO lTOIcOJIeHHR 

Ha  BenHYMHy C .  0 6 p a 6 0 ~ ~ a  n p o B o n a n a c b  npki 3HarleHCIRX C ,  PaBHbQC 40 
H 60 .  Onpenene~ne o s e H o K  mcnepcnii u2 n a H o  s b I m e .  T a ~ u e  ycnosm 
IlpkiBOnRT K O~PaHH9eHHH) Ha H3MeHeHHe aMnJIHTyAb1, B CpeAHeM AA 3 18 (b) 
H AA >27(60) .  

3.4. N c n o n b a o e a n u e  cTaTucTuuecKozo  ~ o d e / z w p o e a n u ~  

KOppt?Kl.+UU pt?3Y/lbTOTOB 0 6 ~ 0 6 0 ~ ~ ~  
A ~ R  n o n y s e H m  o s e H o K  n a p a M e T p o B  @ y ~ ~ u a u  nornowesm @ p a r ~ e ~ -  

TOB 0 6 p a 6 0 ~ a ~ ~ b 1 e  C O ~ ~ I W R  TpYnlMpYH)TCR B KnaCCbI no 3 a p r r ~  C T a p m e r o  

@ ~ W M ~ H T ~  BTOpOrO IIOKOneHHH, K O T O P ~ ~  OKPYrJlReTCR A 0  ~ J I H X ~ ~ ~ L U ~ I - 0  

senoro s ~ a s e ~ m  Z , n no Anme ero npo6era L ,  h om pa^ n o n a m e T  B 6m 
C HOMepOM e , npMYeM 6 m b 1  MOrYT 6 b 1 ~ b  H€!OAHH~KOBO~~ IlIHPMHbI. ~ P H  06- 

; p a 6 0 ~ ~ e  c06b1~Hfi T O ~ M O C T ~  O n p e n e n e H m  3ap~na  n m m b ~  npo6era @par- 
MeHTOB 3aBUCHT OT 3aPRAOBOTO pa3peLLIeHHH CYeTqHKOB, OT @ n y K T y a ~ f i  

C O n p O B O X A e H ~  H OT AnHHbI npo6era, a T a K X e  OT peaJIki3aUMll EUlrOpHTMa 

0 6 p a 6 0 ~ ~ n .  He~owioe OnpeAeneHne  3ap~na n npo6era @ ~ ~ ~ M ~ H T O B  MOXeT 
* 

npasecra K n e p e p a c n p e n e n e H n m  c06b1~kd i  M e m y  K n a c c a m  H, K a K  c n e n c T -  

Bne ,  K C M e w e n n m  c r a T n c T n s e c m x  O U ~ O K  npn nonysennn K o H e w o r o  pe- 
3ynbTaTa.  C K O P P ~ K T H ~ O B ~ T ~  BJIIiRHUe nepepaCIIpeneJ'IeHHH ~ 0 6 b 1 ~ k d i  nOMO- 

r a e T  CTaTHCWseCKOe MOnWIkipoBaHkie. K o p p e ~ ~ k i p y e M o f i  BeJ'IWIKHok RBJIReT- 

CR sncno c06b1~kd i  onpenenemor0 macca. KoppeKrlCIR o w o s a H a  H a  nocrpo- 
eHEM MaTPHUbI B ~ P O R T H O C T ~ ~ ~  HCKaXeHZIFI, 3JIeMeHTLiMH KOTOPO~~ HBIIRWTCR 

BWIHWiHbI 



me Z ' ,  t' - sapnn c T a p w e r o  @ p a r ~ e ~ ~ a  B T o p o r o  n o K o n e H m  H mma 
ero npo6era, K a K  OHM p a 3 b r p a ~ b 1  npu MOA~JIHPOB~HHH; Z,  t  - sapnn crap- 
wero @ p a r ~ e ~ ~ a  B T o p o r o  n o K o n e H m  H mma ero npo6era, ~ a i % n e m b ~ e  

rrpu o 6 p a 6 0 ~ ~ e  r e H e p H p o s a m o r o  C O ~ ~ I T I I R ;  N ( Z ' , f!' ) - n o n H o e  uucno 
r e H e p u p o s a m b m  co6brrkifi, H M e m q u x  n a p a M e T p b 1  Z ', &' ; N ( Z ', e ', Z , e ) - 
W U I O  ~ 0 6 b 1 m  H3 N ( Z ', e'  ) , KOTOpbIe rrpH o 6 p a 6 0 ~ ~ e  AaJ'IH n a p a M e T p b 1  

z, e. 
O T M ~ X U M  eI4e pa3, UTO e '  H e 0603HaUaIOT H O M e p a  ~ U H O B ,  B KOTOpbIe 

nonanw B e n w m b I  npo6ero~, a 3 a p ~ ~ b 1  Z '  H Z n p m H ~ m  q e n O U H U I e m b I e  

3 H a U e H m .  

B M ~ R  TaKYIQ MaTPklIJY KOppeKIJUU, MOXHO PaCCMaTpUBaTb n 0 n y U e H H e  

nonpasnembnr a K c n e p a M e H T a n b H b u r  pacnpenenmkifi N;( Z ', t  ' ) u3 HG- 
AeHHbIX n p R M 0  n p H  0 6 p a 6 0 ~ ~ e  N,(Z , e )  K a K  p e m e H H e  CHCTeMbI J'IHHefiHbIX 

ypaBHeHfif i :  

raIOTcR orpmwwm H a  Y I U r o H e H m  p e w e H m  B KWIOM ware u T e p a r l u w  

no OTHOUleHHIQ K ~ P e A b I J I Y ~ e M Y  W W y  H K HaUWbHOMy n p ~ 6 n a x e ~ ~ m .  
~ O T O M ,  emu   TOT q u K n  n o n y q e H m  peme~ufi  n p m o m T  K H ~ ~ H U I Z H )  a H o m b -  

HOCTH, OUeHUBWTCR H 3aKnWbIBaIOTCR B CJ'IeAyIQmee HaUaJTbHOe npu6nuxe- 
H u e  n a p a M e T p b r  a ~ o ~ a n b ~ o f i  K O M ~ O H ~ H T ~ I .  nponenas ~ K H M  06pa30~ He- 

C K o n b K o  UHKJIOB, n o n y v a e M  C X O ~ H M O C T ~  n a p a M e T p o B  pacnpenene~kifi K uc- 
T m H b I M  3HaUeHIIRM. 

n p o ~ e p ~ a  3 T O r 0  M e T O n a  KOppeKIlkiH npoBOAkiTCR H a  reHepHpOBaIUibIX 

COBOKyITHOCTRX C O ~ ~ I T H ~ ~ .  0 6 p a 6 0 ~ ~ a  C O B O K ~ ~ H O C T ~ ~ ~  6e3 m o ~ a n b ~ o f i  

KOMnOHeHTbI nOKa3bIBafX nOJIHOe COrnaCHe C HyJ'IeBofi r ~ n o T e 3 0 f i  (TO eCTb 

C OTCYTCTBHeM ~ H O M ~ J ' I H H ) .  ~ P H  0 6 p a 6 0 ~ ~ e  Xe C O B o K Y ~ o C T e f i  C W O M a n b -  

~ o f i  K O M ~ O H ~ H ~ ~ ~  3 ~ a  ~ H O M ~ H R  RCHO B w a  H o q e H m  n a p a M e T p o B  corna- 
CYIQTCR C 3WOXeHHbIMH 3HBUeHIIRMH. 

Bcero o6pa6o~a~o  OKOnO 120 TbIC. ~ 0 6 b m k i f i  C B ~ ~ H M O A & C T B U ~ M  R A e p  

2 4 ~ g  B MHUeHH.  06pa60~mm1e C O ~ ~ I T H F I  rpYrIIIHpYH)TCR B rHCTOrpaMMbI 

no 3apn~y c T a p w e r o  @ p a r ~ e ~ ~ a  z H no mme ero npo6era L. 3apm ~ P H H H -  

M a e T  ~ H ~ U ~ H H F I  B n u a n a 3 o H e  2 t 11, pa36ue~ue no mme npo6era U I e H y m q e e :  

6 6 m 0 ~  no 2,6 MM ( n o n o ~ m a  T O ~ U U H ~ I  p w m p a )  , 
3 6 a ~ a  no 5,2 MM, . 
6 6 m o ~  no 15,6 MM. 

~ ~ M ~ T U M ,  wo n e p s b r i i  6m no L H e  C o n e p m T  ~ 0 6 b r r k i f i  npu B c e x  Z ,  

OnHCaHHaR: B b I m e ,  H HaJ'Iee H 3  nOrrpaBJIeHHbIX rHCTOrpaMM CTPORTCR BenH-  

UHHbI 

me H ( t )  - mupma 6ma e . 3 ~ a s e m n  A( Z, e) n p e n c T a B n n m  co60fi cpemae 
m m b I  npo6era @ ~ w M ~ H ~ > B  C 3 8 p R n O M  Z ,  HMeH)qHX npo6er B 6me e . 
O 6 - b e n w ~ m  BMeCTe HaHHbIe no HeCKOnbKHM 3aPRLLaM @ P ~ ~ M ~ H T O B ,  IIOJ'IyUa- 

e M  y c p e m e m b I e  no BTHM @ p a r ~ e ~ ~ a ~  3 ~ a ~ e ~ m  cpemux npo6eroa. Oma6. 
KH 3HaUeHkifi A( Z , e) SBBHCRT, B COOTBeTCTBHH C ~ p 0 p M y J I o f i  (7 ) ,  OT 0luHfkI6 

B e n H W H  N ' ( Z , e ) H M' ( Z , e l ,  KOTOPbIe, B CBOH) O U e p w b ,  C K J I ~ b I B a I o T C q  
9 

H 3  CTaTHCTWfeCKHX 0 U I H 6 0 K  HenOnPBBJIeHHbIX 3HaUeHkifi Ns( Z . e) H h! ( Z , I) 
H H 3  H e ~ ~ p e ~ e n e H H ~ ~ T e f i  KO~$J@HIJH~HTOB CHCTeMbI J'IHH&HblX ypaBHeH& (6). 

,&In K-OrO 3apma Z (nu60 m R  r p y l l I l b I  ~ ~ P F I ~ O B )  3KCIlepHMeHTanb-  

HbIe  3HaUeHIlR A ( Z , e )  al'IllpOKCHMHpyIQTCR @ y ~ K I p i e 8  



Ta6nuya 1 
Oqe~mi  napaMeTpoB @ Y H K ~ H  nornoueHm nnn @ ~ ~ ~ M ~ H T O B  c 3a- 
p m a m  z = 6 + 10 npa pa3JlHWbIX KpaTepaRx 0~6Opa co6b1~ufi 

Ta6m ya 2 
OU~HKH napaMeTpa a nnn @ p a r ~ e ~ ~ o ~  c s a p m a m  Z = 6 t 10 
npa pasmwb~x KpaTepHRx o~6opa  co6brrafi c @ l i K c ~ e f i  Aa=2 MM 

Puc. 5. fpmtuybr 95% doeepu~mbnoii 
o6f lac~u d m  M p m e v o e  A, u a .  CAY- 

OL(~HKH napaMeTpOB @YHKU,HH IIO~JlOUeHHR nJlR @ ~ W M ~ H T O B  

c s a p ~ n a ~ k i  Z = 6 + 10, nonyYeHHbIe npa 0 6 p a 6 0 ~ ~ e  reHepapo- 
BaHHbIX ~06blTkifi C 3WWbIMH IIapaMeTpaMH h ,  = 145,3 MM, 
A, = 1,63 MM, a = 0,15. YCJIOBWI AZ > 2 ki C = 4u 

h c w 6 n b  A , ,  M M  
c06b1Tnii 

h a  * M M  

npa a=0,15 



Puc. 6. 3 a e u c u ~ o c ~ b  cpednei dnunbr npo- 
6t2a A OT paccmmm L O T  ~ Y K U  poxde- 
n m  u antp0KCuMUpYH)W @ ~ H K Y W I  d m  
@pazmen~oe c 3opxdah(u Z = 6 + 10, mny-  

1 1  1 vennble npu 06pa6OTKe ecei zenepupoean- 

2) ycnostie H a  c6poc s a p ~ n a  
AZ n p H  B 3 ~ ~ 0 n e f i ~ T B k M  @ p a r M e ~ T a  

AllH H3YYeHHR HOCTOBePHOCTH B b m e -  
0 5 10 

l5 L.a neHl lR B ~ ~ H M o A ~ ~ ~ c T B U ~ ~ ;  

3) ~b160p n a p a M e T p a  C (CM. 

n. 3.3) npn o 6 p a 6 0 ~ ~ e  cki~yarudi C 

B ~ ~ H M O A ~ ~ ~ C T B I I R M H  B COCeAHHX CYeTYHKaX m R  H3yYeHHR BIIIIRHHII BO3MOX- 

HbIX H e P T e H H b I X  @ n y K T y ~ H f i  aMnnHTYA. 

n p H  OnpeAWIeHHH n a p a M e T p O B  A W H b I e  0 6 ' b e n m R H ) T ~ R  IT0 HeCKOnbKHM 

COCeJlHHM no 3 a p R A y  @ P ~ ~ M ~ H T ~ M ,  YTO H ~ ? O ~ X O A H M O  m R  YMeHbllleHHR CTa- 

THCTHY~CKOI-O pas6poca. 
O C H O B H ~ I ~  p e 3 y n b T a T b I  nl)HFJeAeHbI B ~ a 6 n .  1-3. Ha PHC. 4 n o K a 3 a H a  

3KCnepHMeHTaIIbHaR 3aBHCHMOCTb ~peJ lHef i  W H H b I  npo6era A OT PaCCTORHUR 
L OT TOYKR p o x n e H m  H O n H c b I B m u a m  ee @YHKLIIIR nps 0 6 ' b e w e ~ n n  

= 6 + 10. r p a H H U b 1  95% A o B e p H T a b H o f i  o 6 n a C T H  WFI lTapaMeTpOB A ,  n 
a n u b 1  H a  p H c .  5. Ta6n. 4 H p H c .  6 HIIJIIOCTPHP~IOT pe3yJIbTaTbI  06pa60~m 
TpeX He3aBHCHMbIX a H c a ~ 6 ~ 1 e f i  (1, 2 H 3) r e H e p H p O B W b I X  c o 6 b m d  C 3m0- 
X ~ H H O ~ ~  a H o M W I b ~ 0 f i  K O M ~ O H ~ H T O ~ ~ .  YHCIIO C 0 6 b 1 ~ Z d i  B K a m O M  m c a ~ 6 n e  
6 n H 3 ~ 0  K ITOnHOMY W U I y  3KCnepHMeHTUIbHbIx  C 0 6 b I T M .  

Haw OCHOBHO~~ B ~ I B O A  COCTOHT B c n e n y m m e l v r .  A ~ a n H 3 .  A ~ H H ~ I X  no 
@ ~ = M ~ H T W H  RLlep M W H M  C HMIlyJIbCOM 4,5 Aar3B/c BO B ~ ~ H M O ~ & C T B H R X  

C IIJleKCUmaCOM, nOJTyYeHHbIX C llOMOLl&H) CeKUHOHHOrO YePeHKOBCKOrO 

ClleKTpOMeTpa,  y K a 3 b I B a e T  H a  HaJIHvHe ~ H O M W I ~ H O ~ ~  K O ~ O T K O ~ ~ O ~ ~ X H O ~ ~  

KOMnOHeHTbI B @YHKW llOrJlOUeHIIR PWIRTHBHCTCKKX @ ~ = M ~ H T O B .  

f i n  @ ~ ~ ~ M ~ H T O B  B M H T e p B m e  3 a p m O B  2 = 6 10 C p e m  m H H a  npo- 
&ra a H o M U I b H 0 f i  KOMllOHeHTbI OUMHBaeTCR K a K  = (1,9 2 0,8) MM, 

f?e AOJIR l l p H  @ H K w ~ ~  A ,  = 2 MM COCTaBJlReT = 0,884 0,027. ~ U ~ H K H  

n a p a M e T p o B  Y C T O ~ U B ~ I  npn H ~ ~ O X ~ J - I H M  pa3nHrIHbIx  K p u T e p H e B  0~60pa  co- 
6b1THii (m6n. 1 H 2). PiMeeTcR ymmuine H a  y s a m e H u e  cpem& m m b ~  

npo6era a H o ~ a J l b H 0 f i  KOhUIOHeHTbI C YMeHbllleHHeM 3 8 p m  ( T 8 6 n .  3). B03- 
MOXHO, 3 T 0  RBnReTCR CneACTBHeM 3@@KTa m M R T H  n p H  nOUIeAOBaTf3lbHbIX 

B 3 a l i M 0 A & ~ T B l i r u r .  

~ K c I I ~ ~ u M ~ H T ~ ~ ~ H ~ I ~  OrpaHHYeHHH ( H ~ A O C T ~ T O W O ~  3apRAOBOe pa3pe- 
meHk?e, C p a B H H T a b H O  6 o n b m a r r  TOJlI.I.@iHa PaAHaTOpoB,  OTCyTCTBHe ~ a ~ o f i -  
nu60 ~ o ~ o J I H A T ~ ~ ~ H o ~ ~  W K @ p M a k M  0 TOnOnOrHH C O ~ ~ I T H ~ ~ )  H e  n03BOJIRH)T 

H a  A ~ H H O M  xane c xopoulefi TOYHOCTLH) o n p e n e n R n  3 a p ~ 1 ~  u ~ H H Y  npo6e- 
ra @ p a r ~ e ~ ~ a  WR cnysarr KOPOTKHX npo6eroa ( 5 10 MM) . H ~ B O ~ M O X H O C T ~  

BbIAeJIRTb C O ~ ~ I T I I R  C m H I 4 0 i i  npo6era < 3 MM nPUBOHHT K M W O W  W C n y  

3HaYHMbIX 3KCnePHMeHTaJIbHblX TOYeK B O ~ ~ ~ C T U  KOPOTKHX npo6eroa A, 

K a K  CneACTBHe, K C H J I ~ H O ~  K O p p W I R ~ k M  OUeHOK I IapaMeTpOB a H 0 M a n b ~ o f i  

KOMnOHeHTbI. & r I b ~ & l l l H e  HCCJIeAOBaHWI H a  YCTaHOBKe C YnYYllleHHbIMH 

* XapaKTepHCTRKaMH nO3BOnRT C 6 o n b w e f i  nOCTOBepHOCTbH) nOATBepJWTb 

CyUeCTBOBaHHe ~ @ @ ~ K T O B  ~ H O M U ~ H O #  @ ~ ~ ~ M ~ H T ~ . U H H  H YTOWIlTb 3HaYeHIIR 

n a p a ~ e ~ p o ~  . 
~ ~ M ~ T H M ,  YTO k l k 1 @ 0 p M ~ H H  0 TOIIOJIOrHH C O ~ ~ I T H ~ ~  O C O ~ ~ H H O  B W a  

n p H  H3yYeHHH HOBbIX F I B A ~ H H ~ ~  C BO3MOXHbIMH H e O W n a H H b I M H  ~ @ @ ~ K T ~ M U .  

T ~ K ,  H X I p H M e p ,  OnHHM H 3  BePORTHbIX O ~ ' ~ R C H ~ H H ~ ~  P e 3 y n b T a T O B  3KCnepHMeH-  

Ta, BbInOJIHeHHOrO PaAHOXHMHYeCKHM MeTOAOM /I2/ , RBJIReTCR nOBbIWeH- 

~ b 1 f i  BbIXOA BbICOK03HePreTHWbIX YaCTHU nOA 60JIbl l lHMH Y r n a M u  3MuCCHH. 

ABTOP~I B b I p m a K J T  6 0 n b u 1  YH) npH3HaTeJIbHOCTb M.A.ron ~ T B M H ~ ,  A.B.3a- 
py6nsy, B . A . C ~ ~ p w o a y ,  B.A.HH~TZIHY H BCeMY KOJIJIeKTHBy YCTaHOBKH 

AHOMmOH 3a COBMeCTHOe n p O B e n e H H e  3KCnepHMeHTa H 3a llJlOAOTBOpHbIe 
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K a p e ~  AT.  H np. PI-88-110 
A ~ o ~ a n b ~ a r r  KOMnOHeHTa @YHKUHII nOrnOuIeHHR 
PenRTHBHCTCKMX @ ~ W M ~ H T O B ,  

06pa30BElHHb1~ BO B ~ ~ U M O A ~ ? ~ ~ C T B U H X  HAeP MarHllR 
c nneKcHrnacoM npH HMnynbce 4,5 A rsB/c 

AHZUIH~ 3KCnepHMeHTiWIbHbIX At3HHbIX no @ ~ W M ~ H T W H H  m e p  Mar- 
HHH C HMnynbCOM 4,s r3B/c BO B ~ ~ H M O A ~ ~ ~ C T B I I R X  C WleKCHmaCOM, 
nOnyqeHHbIX C ~OMOlI&H)  CeKUHOHHPOBElHHOI'O lIePeHKOBCKOr0 AeTeK- 
TOpa - MHllleHH, yKa3bIBaeT Ha HankiqEle ~ H O M ~ ~ H O ~ ~  KOpOTKOnpO- 
6 e m o k  KOiMnOHeHTbI B @ Y H K ~ H U  IIOrnO~eHllR @ ~ W M ~ H T O B .  Ans 
@ ~ W M ~ H T O B  B HHTepBZUIe 3apRnOB Z =6 1 0  CpeAHHe AJlkiHbI npo6era 
B IIJIeKCHrJIaCe ~0pMZUIbH0fi ( h  ,) H aHoMaJIbH0fi ( a ) KOMnOHeHT 
OUeHHBaIoTCR KaK h ,  = (141,7 f 1,9) MM El h a  = (1,9 * 0,8) MM. 

~ P H M ~ C ~  a n o ~ a n b ~ o f i  KOMnOHeHTbI npH @ U K C ~ U H H  h a  = 2 MM CO- 

cTasnHeT a =0,084 ? 0,027. O q e ~ m  napaMeTpoB Y C T O ~ ~ ~ H B ~ I  npu Ha- 
nOXeHHH pa3JIHqHbIX KpHTepHeB 0 ~ 6 0 p a  ~06b1TElfi. 

Pa6o~a  BbInonHeHa B na6opa~opww B ~ I C O K H X  s ~ e p r a f i  OkiFIki. 
npenpmr 0 6 a e ~ e m o r o  nncmryra RnepHblx ~ c c n e n o e d .  A y 6 ~ a  1988 

Karev A.G. et al. PI-88-110 
Anomalous Component of Absorption Function 
of Relativistic Fragments Produced 
in Mg Nuclear Interactions with Plexiglas at 4.5 AeGeV/c 

The data analysis of 4.5 A GeV/c 2 4 ~ g  nuclear fragmentation 
experiment using a Cherenkov stack spectrometer indicates the an@ 
malous component of absorption function of projectile fragments. 
The mean free part of normal and anomalous components in the 
plexiglas media for fragments 6 5 Z _< 1 0  is estimated to be A, = 

= (141.7 ? 1.9) mm and X a  = (1.9 0.8) mm. The anomalous admix- 
ture for fixed X a  = 2 mm is a 4 . 0 8 4  + 0.027. The estimations of 
parameters remain stable when applying various selection criteria. 

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