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nanee Mbl 6 y n e ~  c n e n o s a T a  M e - r o n y ,  n p e n n o x e H H o M y  B  p a 6 0 ~ e / 1 4 /  nnn 
o n a c a H n n  ynpyroro a ~ s a s u y n p y r o r o  3 n e ~ ~ p o ~ - n e i i ~ p o ~ ~ o r o  paccensiun n 
P a 3 B U T O M Y  H a M I I  B  I t P n h 4 e H e H H U  K  r H P  H a  n e f i ~ ~ o ~ e / ' ~ / .  n p e w e  9 e M  H a I I O M H H T b  

C Y T b  M e T O L l a  U  I I O K a 3 a T b . K a K  e r0  M O X H O  P a C I I P O C T p a H U T b  H a  P e a K U U U  r H P ,  

O T M e T m ,  w o ,  cnenyn p a 6 0 ~ a d 1 0 '  1 4 / .  B c e  nocnenyaulae B u r u c n e H u n  6ynyr 
O r p a H H Y e H b l  " T O Y H O C T ~ ~ ) "  D O  g 2  ( g - K O H C T a H T a  M e 3 O H - N N  B ~ ~ ) ~ M o ~ ~ ~ ~ c T B u I I ) .  

K n a C C U V e C K H e  Y p a B H e H U X  n B E c r t e H H U  B ~ ~ U M O ~ ~ ~ C T B Y W U X  H Y K J I O H O B  C  

M e 3 0 H a M U  M  HMeiOT B U D  

A 

( i a  - m )  N ( x )  = g , , ~ , , @ , , ( x ) N ( x )  , ( l a )  

( O  + U :  1 @ , , ( X I  = g,,R(x)r, ,N( x ) .  ( I b )  

me N ( x ) ,  @ , , ( x )  - H Y K n O H H b l e  U  M e 3 0 H H b l e  n O n X  C O O T B e T C T B e H H O ,  m U  U, - 
C O O T B e T C T B y l C U l U e  M a C C b l .  r,, - M N N - B e p l u U H a .  H a 6 o p  M e 3 0 H H b l X  n 0 J I e i i  

O n p e n e n n e T c R  B b l 6 0 ~ 0 ~  K O H K P ~ T H O ~ ~  M O n e n I I  M N N - B ~ ~ u M o ~ ~ ~ ~ c T B H x  ( C M . ,  

H a n p r n e p ! " '  1 3 / ) .  nocne u c K n l o r e H u n  B  H y K n o H m x  C n u H o p a x  N (  X I  M a n u x  

K O M n O H e H T  @ ( X I  IIPAXOJLUM K  Y p a B H e H U K l  n B l r m e H U R  n J r X  6onbmux K O M I I O H e H T  

f  ( X )  . O Y H K U U U  f ( X )  H e  UMeiOT B ~ P O I I T H O C T H O ~  U H T e P n P e T a W U U / 1 6 /  3 1 3 - 3 a  

H a p y l u e H u n  ycnosuii H O P M U P O B K U  u n p a B u n  C Y M M  nnn ~ ~ P U O H H O ~ O  3 a p n n a .  

o n e p a T o p  ) .  K o T o p a n  y n o s n e T B o p n e T  H ~ O ~ X O ~ H M ~ I M  Y C J I O B U X M .  Y p a B H e H u e  

n B U X e H U X  n J I X  f ( x )  U  Y C n O B H e  H O P M U P O B K U  n J I X  @ ( X I  I I P H B O Z f l T  K  Y P a B H e H l u )  

n s m e H u n  nnn nonn @ ( X I .  B n p e n c T a s n e H a a  B T o p a r H o r o  K B a H T o B a H u u  @ * ( X I  H 

@ ( X I  IIBJIXIOTCII O I I e p P T O p a M H  P O X n e H H R  U  Y H U V T O X e H U H  H Y K J I O H O B  ( B  O T J I H Y H e  O T  
I 

i 
I 

T O V H b l X  P e n R T H B U C T C K U X  y p a ~ ~ e ~ ~ f i  ( I )  3 n e C b  a H T U H y K n 0 H b l  O T C Y C T B Y I O T ) ,  H  C  

U X  IIOMOLLlbiO M O X H O  I I O n y Y U T b  n106oe M H O r O H Y K n O H H O e  C O C T O X H U e .  A H a J I O r U V H b l e  

1 O n e p a T O p b l  P O X n e H U X  U  Y H H ' I T O X e H U R  c y I U e c T B y U T  U  n n X  M e 3 0 H H b l X  I I 0 n e 5 .  

O c H o B H o e  C o c T o n H u e  nnpa (A>  npenc-rasnne-rcn B sune p a 3 n o x e ~ u n  no 

I C O C T O X H H X M  C  A " ~ 0 J I b r m U ~  H y K n O H a M U  U  n M e 3 O H a M U  ( l l = O ,  I ,  z , . ) ,  K O T O p b l e  

nonyramcn  " n e i i c ~ ~ u e ~ "  H a  s a K y y M  y ~ a 3 a ~ ~ b r m n  s m e  o n e p a T o p a M u  p o x n e H n n :  

~ 3 a m o n e i i c ~ ~ u n .  MA - M a c c a  nnpa. n p o e K T u p y n  ( 3 )  H a  p a 3 n u r ~ b l e  C O C T O R H B R  

( 2 ) .  M O X H O ,  B  I I p U H q U n e .  H ~ ~ T U  n ~ ~ b l i r  B u n  B O n H O B b l X  ( P Y H K U H ~  U I .  T O r L l a  

M a T p U V H b l e  3 J I e M e H T b l  O n e p a T O p O B ,  OTHOCUILIUXCX K  P e a K q A R M  r H P ,  6 y n y ~  
ITOJIHOCTbKl O n p e n e J I X T b C U  I l a p a M e T p a M U  C O O T B e T C T B y W X  M e 3 O H O B  ( K O H C T B H T U  

C B U J U ,  M a C C b l ,  B e p l u U H H b l e  @ P ~ @ L K T O P ~ ~ )  . B C n y V a e  A = 2 ( ~ ~ ~ T P O H )  nnfl 
P e l u e H U J l  3 ~ 0 f i  3 a L l a ' l R  H e  H Y m O  n e n a T b  H H K a K U X  l l O I I O n H U T e J I b H b l X  l l 0 I I y I U e H U i i .  

npu  TOM a. y n o e n e T B o p n e T  y p a B H e H m  l u p e n m r e p a  c n o T e H q u a n o M  

0 ~ ~ 0 6 0 3 0 ~ ~ 0 r 0  0 6 ~ e ~ a  ( ~ a n p m e p ,  C  K ~ K H M - H H ~ Y A ~  p e a J I U C T U Y e C K K M  

O B E - I I o T ~ H ~ H ~ J I o M ) ,  a ol 1 , 2  X B n n U T c R  @ ~ H K ~ H X M H  U o  U  M a T P U Y H b l X  3 n e M e H T O B  

Hint . Ann C J I y V a l I  A > 2 n p U  I I O C T p O e H U U  M H O T O ' I a C T H Y H U X  B O n H O B b l X  

@ y ~ ~ q a i i  a l  ~ e u 3 6 e m o  n p m e H e H u e  n p u 6 n m e ~ ~ b l x  M e T o n o B .  A e k c ~ s u ~ e n b ~ o ,  
H y K J I O H H a X  B O n H O B a H  @ ~ H K ~ H U  a. y n 0 B n e T B O p X e T  M H O r O Y a C T U Y H O M y  Y p a B H e H m  

U p e n U ~ r e p a  C  H e p e n U T U B U C T C K U M  n B Y X ~ a C T U ~ H b U 4  I l O T e H Q U a J I O M  M e 3 D H H O T O  

o 6 ~ e ~ a :  

A 

rile T I  - O n H O ' l a C T U Y H a U  K H H e T U Y e C K a X  3 H e p r U U ,  V , ( k )  - ~ e 3 0 ~ 0 0 6 ~ e H H b l i r  

N N - I I O T e H q U a n .  B C U n y  T O r O ,  S T 0  T O ' I H O  P e l l l U T b  Y P e B H e H U e  ( 4 )  H e B 0 3 M O X H 0 ,  

Mbl ~ Y A ~ M  U C n O n b 3 0 B a T b  X O p O l u O  U 3 B e C T H O e  B  T e O p U U  a T O M H O r 0  R n p a  n X .  

Torna.  a H a n o r n r H o / l 4 / ,  @ y ~ ~ q n a  a:.2 M o m 0  B u p a J u T b  r e p e 3  a t  a M a T p u s H H e  

3 n e ~ e ~ ~ ~  H ~ ~ ~ ,  a c a ~ a  a: npenc-rasnner co6oii n p o a 3 s e n e ~ u e  O n H o r a c T m H b l x  

I $ y H ~ q U i i ,  Y p a B H e H U R  D,JIU K O T O P b l X  I I O n y V a U T C R  U 3  ( 4 1  U H T e r p U p O B a H U e M .  T a K I i M  

o 6 p a 3 0 ~  O K a 3 b I B a e T C U  B 0 3 M O X H b r m  B  O L l U H a K O B b l X  I I p e n I I O n O X e H U U X  O n U C a T b  

( n p U 6 n U X e ~ ~ 0 )  K a K  C T P Y K T Y P Y  R n P L ,  T B K  U  T H P  H a  3 T O M  nape. 
H a n o M H m .  Y T O  O C H O B H O ~ ~  s e n ~ r u ~ o i i .  ~ 3 ~ e p n e ~ o i i  B peaxqunx r H P ,  

n a n n e T c n  n n e p ~ ~ f i  T e H 3 o p  wLV ,  ~ o ~ o p b d i  C B R ~ ~ H  o n ~ u r e c ~ o i i  ~ e o p e ~ o i i  c 
MHUMOP Y a C T b K l  ~ M I I J I U T Y ~ H  y n p y r O r 0  P a C C e R H U R  B I I e p e l l  T *  uv ~ s l l p ~ y a n b H 0 r 0  

r - K B a H T a  U n p O M - M U l u e H b i O :  

rne T *  - M a T p e r H u e  ~ J I ~ M ~ H T H  H e K o T o p o r o  oneparopa o * no O C H O B H O M Y  uv U V  
C O C T O X H l u )  nnpa.  R B H o e  s ~ p a x e ~ n e  3 ~ 0 1 - o  o n e p a T o p a  nnn C u c T e M b l  

B ~ ~ U M O ~ ~ ~ C T B ~ ~ U X  n o n e i f ,  C T p O I ' O  r O B O P R ,  H e A 3 B e C T H O .  n 0 n y V U T b  '2I-0 M O X H O ,  

B O C I I O J l b 3 0 B a B U I A C b  C B I I 3 b K l  w A  C  T C H 3 O P O M  3 H e P r U U - H M n Y n b C a :  
U V  

rne F 2 ( x )  =-xgUVw U v  ( p ,  q ) m ,  ~ = - ~ ' / 2 m % ,  a 8: - cnen ~ e ~ s o p a  
3 ~ e p r a n - m n y n b c a ,  ~ o ~ o p u i i  nnn C u c T e m  ~ 3 a m o n e i i c ~ ~ y m x  C ~ H H O P H ~ ~ X ,  

C K a n R p H b l X  U  B e K T O P H b l X  noneii ( C O O T B ~ T C T B ~ H H O  @, @ U  v a )  H M e e T  B U d l ' /  



KBa3AOllHOYaCTAYHblX ypoBHef i ,  YllaeTCR ynOBneTBOp&iTenbHO OnHCaTb UnepHHe 

CTPYKTYPHble @ ) ' H K ~ A H  B O ~ J I ~ C T I I  CPellHHX X ( X  2 0. 31'~'. B HaUleM CnyYae ( B 

nx) usHoe nupameme nnu C T P Y K T Y P H O ~ ~  @ ~ H K ~ U U  F~ nMeeT B U ~  

I rne xA=-tq2/2~*%, x=-q2/2m%, u nnn y n o 6 c ~ s a  ~ b l  BMecTo a ssenw 6onee 

npHBHYHHe OnHOYaCTUYHHe B O n H O B H e  @ ~ H K U U U  q t  ( A - HyMepyeT C O C T O U H A R ) ;  

~ W ~ K T H  C B R ~ ~ H H O C T H  ConepxaTcR B pAo u p, no onpenene~nw, ~ o n e n n ,  
PAO = m + C A ,  me E A  - 3HeprUX O n H O Y a C T H Y H O r O  COCTOXHUX. OTMeTAM, Y T O  

1 nonyuennoe Bupaxenae I 13) o rnuyae rca  o r  c o o ~ ~ e ~ c ~ ~ y q e f i  @opMynJ7 /  H a  

I 
@ a ~ ~ o p  1 l + p / m ) ,  KOTOPHA B H a w e M  cnyqae nonsnneTcn aBToMaTnsecKn 

A 

B C J I e n C T B U e  H ~ ~ ~ J I U T H B U C T C K O ~ ~  PenyKIJUU OnepaTOpa o : ~  (CM. ( 10) - (  11) 1 . 
H ~ o ~ x o ~ U M O C T ~  BKJIY)YeHHR 3 ~ 0 r 0  @ ~ K T O P ~  q pacrreTbl FA( X )  06cyxnanacb B 

p a 6 0 ~ e / 1 9 / ,  a TaKXe/l2. 20-21/  . 3TOT @ ~ K T O ~  H e  MeHReT O ~ U Y U J  HOPMAPOBKY 

I @ Y H K U U U  qA U ,  cnenosaTenbHo, H e  Hapyluae-r ~ ~ K O H  CoxpaHeHnn ~ ~ P U O H H O ~ O  

3apUna, O n H a K O  e r 0  B K J I D Y e H U e  HeCKOJIbKO YMeHbluaeT r n y 6 u ~ y  " K a p ~ a ~ a "  IlpU 

0. 7 2 X 2 0 . 3  B OTHOlUeHUU R*" CTPYKTYPHHX @ Y H K U U A  T X X e J I O r O  Unpa U 

nefiTpoHa/12s2'/ mopMyny ( 1 3 )  M o x H o  nepenHcaTb B K O H B O ~ D ~ A O H H O ~ ~  a o p ~ e :  

rne @YHKUIIR f N / * ( < )  meeT c m c n  BepouTHocTu pacnpeneneHnn H y K n o H o B  B 

unpe c noneii uMnynbca <: 

rne ycpenHeHne sene-rca no O C H O B H O M ~  C O C T O A H ~ I D  nnpa: 

<c>=' 1 c A  = <v> + <T> ( V ,  T - n o ~ e ~ q ~ a n b ~ a n  A KmeTnqecKau 3 ~ e p r ~ u  

H y K n O H a ) .  U3 @ o ~ M ~ J I H  ( 1 6 )  B U n H O ,  YTO Y Y e T  B H e M a C C O B O C T U  HYKJIOHOB B Unpe 
I I p U B O n U T  K TOMY, Y T O  cpenHUfi UMnYnbC, ' yH0~~hlHfi K B a p K a M U  B R n e p H O M  

H y K n O H e  MeHbUe,YeM B C B O ~ O ~ H O M .  B " H Y K J I O H - M ~ ~ O H H O ~ ~  MOlleJIH RnPa MeJOHbl, 

0 6 e c n e ~ w ~ a m w e  C B R ~ ~ H H O C T ~  unpa, TaKxe Y H O C R T  onpeneneaayw, nonw, 
aunynbca. Ann onpeneneeHu BenMqaeH 3 ~ 0 f i  nonH HMnynbca n cpaBHeHnu ee c 
HenOCTaatuHM MMnynbCOM B ( 16) H ~ O ~ X O ~ H M O  BblYHCnHTb Me30HHbIe n O n p a B K U  K 

UMnynbcHoMy npa6.lme~UuJ 1 n w a r p a w  6)  -nl H a  pwc. I 1 .  

4. MesoHH~e nonpaann H 3~epre-r~=1ecnne npaaHAa c y m  

A u a r p a m  6) u B )  H a  pnc. I B nnTepaType npuHuTo ~ a 3 u ~ a ~ b  nuarpaMMaMn 

nepeHopMupoBKu n oTna.ru. nanee ~ b l  6 y n e ~  n p e ~ e 6 p e r a ~ b  nonpaeKaMu OT  TUX 

nUarpaMM, IIOCKOJIbKy, C O A H O ~ ~  CTOPOHH, UX C Y M M ~ P H ~ ~ ~  BKJIaD B nC (161 

nponopqnoHaneH 9'. a Halun BurucneHnu OrpaHuseHu nonpaBKaMn no g 2 ,  c 

npyroii - a ~ a n u s  AX BKnana B ynpyrne u ~ ~ a s u y n p y r ~ e  npoqeccu. 

B H ~ O ~ H ~ H H ~ ~ ~  pa3HblMU aBTOpaMA/14' I s / ,  IIOKa3an. 9TO OH nu60 T O s H O  PaBeH 

Hynw, ( n n a r p a m  "coKpatuaw,~cn"), nu60 n c ~ e s a e ~  B npenene Manux nepenas 
mnynbca.  OcTaslunecn nnarpalravlbl H O C R T  O ~ M ~ H H &  xapaKTep u 0 6 y c n o s n e ~ u  

XJlpe, CJIenyeT Bb16pa~b K O H K ~ ~ T H H ~ ~  M ~ ~ O H O O ~ M ~ H H &  NN-IlOTeHUHan, T .  e .  
~ a 6 0 p  MeJoHos. KoTopue 6 y n y ~  B nanbaeiime~ npnHuTu B PaccMoTpeHue. 
Han6onee nonxonumnM, c 3 ~ 0 f i  T O Y K U  speauu, nBnneTcn "0606me~~ui i '  

OBE-IIOT~HUH~JI ~ n n n e ~ a - r ~ n H a / ' ~ /  ( M I - ) ,  K O T O ~ G  nanee n 6 y n e ~  
UCIIOnb3OBaTbCII.   TOT IIOTeHqHan no @opMe X B J I X e T C X  06bW~blM IIOTeHqHaJIOM 

O J ~ H O ~ O ~ O H H O ~ O  0 6 ~ e a a .  U B K J I l o Y a e T  CltaJIRpHble U- U C-, B ~ K T O P H &  

~30~KaJInp~bli i  W- H E~KTOPHEJ~~ U ~ O B ~ K T O P H &  P-Me30Hbl. napaMeTpbl C -  H 

W-Me30HOB TBKOBH,  YTO AX BKJIanH B C T ~ T A ' I ~ C K A ~ ~  IIOTeHqHaJl COKpaulaIDTCX, a 
BltnanoM p - ~ e 3 o ~ a  npn onncaHnu c @ e p n ~ e c ~ u x  unep MOXHO IIpe~e6pesb. 

OTMeTAM, YTO naPaMeTpk4 IIOTeHqAana Mr ~H6paHu TaK, ~ T O ~ H  OnACaTb 

ocHoBHble C B O ~ ~ C T B ~  c @ e p u ~ e c ~ n x  nnep B nx, scnenc-rslle rrero ( a  TaKxe 

u3-3a oTcyTcTsun n - ~ e 3 o ~ a ,  ~ o ~ o p ~ i i  B  TOM n p n 6 n m e ~ u u  H e  naeT BKnana B 

o n ~ o s a c ~ u s ~ r s i i  noTeHqnan nnn c @ e p n ~ e c ~ n x  nnep)   TOT noTeHquan H e  

nBnneTcn PeanucTuYecKm N N - n o ~ e ~ q n a n o ~ .  T .  e. H e  onucusaeT NN-pacceu~ne 

A CBORCTBB nekTp0Ha. A P r Y M e H T O M  B nOJIb3y TaK0fi M O ~ H @ A K ~ ~ A A  MOXeT 

cnyxaTa yTsepxneHne, YTO N N - s s a n ~ o n e ~ c ~ s ~ ~  B nycToTe u cpene (unpe)  
pa3JIUYHbr, K P O M e  T O r O ,  B03MOXH0, Y T O  TaKaP IIapaMeTpIiJaqHR ~ @ ~ K T U B H O  

YYHTHBaeT HyKJIOHHHe KOppeJIX~HU, KOTOpble XBHO UCKJIlosaloTCR B nx. 
nonpo6aoe 06cyweaue BOnp0COBr CBn3aHHblX C HCnOnb30BaHUeM Me3OHHblX 

noTeHquanoB B n n e p ~ o i i  @ n s u ~ e ,  conepxnTcn B p a 6 0 ~ e / 2 2 / .  T a K m  0 6 p a 3 0 ~ ,  c 

AaHHHblM H B ~ O P O M  Me30HOB H a  OCHOBe  pa3BUBaeMOTO IIOnXODa Mbl M O X e M  

paccrrwrblsa-rb Ha CaMocornacoBaHHoe OnncaHne r H P  H a  c @ e p n s e c r o ~  unpe, B 

KaYeCTBe KOTOpOrO MH ~ ~ 6 p a n n  RAP0 YrJIepOna. nnu C p a B H e H H R  Mbl TaKXe 

BHnonHnM pacqeTu c peanacTnqecKuM ~ O H H C K ~  noTeHqnanoM lu-  u W- 

Me30~60 . 
BKnan CKaJIUpHblX M ~ ~ O H O B  B c ~ p y ~ ~ y p ~ y w ,  @ y ~ ~ q m  unpa B nx IiMeeT Bun 

( CM. TaKXe/12/) 



rne c m c n  BBeneHHblX 0 6 0 3 ~ a ~ e ~ n i i  O Y e B n n e H .  CKnanmaR npasble n neeble 
I e 

YaCTH ( 18) 11 UCnOJIb3YX COOTHOIIleHUII MA Z 1 - , m C A = L<v> 2 + <T>. 
I n o n y v a e ~  nc mu c p e n ~ n x  s ~ a v e ~ n i i  mnynbcos  K O H C T H T Y ~ H T O B  nnpa: 

<V> + 4/3<T> . ( 19)  
1 = 1 + 6 + <qs> + <qV> +.... 6 = 2m 

I IOCMOT~HM,  K a K  BblnonHPeTC~ ( 1 9 )  B HameM cnyuae .  nnn npmepa  
llOJIO>I(UM, 9TO B lnpe ecTb TOnbKO CKanlpHble U-Me30Hbl. TOrna BMeCTO ( 19) 

Mbl AOJXHH nOnY'iHTb PaBeHCTBO = -<7) >, Cne COrnacHo ( 1 7 )  
1 

6 =-<7) >, ( 22) 
N n 

T. e .  npasmo c y t m  BblnonHneTcn B T O ~ H O C T U .  Mom0 n o ~ a 3 a ~ b .  YTO ( 2 1 ) - ( 2 2 )  

BHnOnHIleTCIl H QnX OCTanbHblX Me30HOB. TOnbKO nJIU K a m O r O  H3 HHX B 

TeopeMe Bnpnana 6 y n e ~  @ n r y p n p o ~ a ~ b  cooTseTcTsyrxuan vacTb noTeHqnana,n B 

Cyme  m OnRTb nonyvm ( 1 9 ) .  TaKHM 0 6 p a 3 0 ~ .  YYeT M ~ ~ O H O O ~ M ~ H H M X  

nOnpaBOK K CTPYKTYPHblM @YHKUURM B THP TIOJlHOCTbIO BOCCTaHaBnHBaeT 

3HepreTSiYeCKOe nC, HapyIIleHHOe B Un CBX3aHHOCTbD H y K n O H O B .  n n l  BblBOna 

@Op~ynbl ( 2 2 )  CyUIeCTBeHHO IIpennOnOXeHUe. YTO g2- KOHCTBHTB. 

OTMeTm, YTO OnpeneneHne M e s o H H n x  B K n a n O B  B RnepHyw CTPYKTYPHYIO 

@ ~ H K U U D  H a  OCHOBe ( 5 ) - ( 8 )  COnepXUT H ~ K O T O P U A  npOU3BOn. T. K .  

COOTHOlUeHHe ( 6 )  UBnUeTCS HHTerpaJIbHHhl. TaK, npH PaCCMOTpeHHU THP H a  

nape B paMKax Monenn ~ a n e u K n / ' ~ /  6mo nora3aao.  "To BKnan BeKTopHwx 

noneii, noMmo ( 1 7 6 ) .  MOXeT conepxaTb n npyrne nonpaBKn. OnHaKo npu  

@Op~ynbl  ( 1 4 )  , ( 15) U 1 17) n o 3 6 o n ~ m ~  paCC4nTaTb CTpYKTYpHyl) (PYHKUHX) 

nnpa c yYeToM MOT. B U ~ H O ,  YTO BKnanbl nMnynbcHoro n p n 6 n m e ~ a n  H MT 

sblpaxamcn ~ e p e s  0 6 b l ~ ~ b l e  nnepme nnoTHocTn. KoTopue MOXHO. B npaHqtne, 

H e  Bbl'lUCJIRTb B nX C OBE-nOTeHUUanOM, a B3IITb H3 He3aBWCHMblX WCTOVHUKOB 

- n3 3 ~ c n e p n ~ e ~ ~ a  unu ~ a ~ o i r - n u 6 0  p e a n u c ~ u ~ ~ e c ~ o l  Monenn. n c n o n b 3 y e ~  B 

PaCYeTaX IlnOTHOCTU nJIX Xnpa 12c PaCC4nTaHHble C CbInaMM c K I . ~ ~ M - I / ~ ~ /  W ,  nnn 
cpaBHeHnn, nnoTHocTu nonyqesaue B noTeHqwane B y n c a - c a ~ c o ~ a .  

Ha pnc. z npnseneH p e 3 y n b ~ a ~  pacueTa OTHouleHnR R*'~ 
( X )  CTPYKTYPHUX 

12 
@ Y H K L I H ~  nnpa c n n e i i ~ p o ~ a  no Q o p ~ y n a ~  ( 14) , ( I 5 )  n ( 17) . CTpyKTypHaff 

@ ~ H K ~ U X  n e f i ~ p o ~ a  B3nTa 113 p a 6 0 ~ / L 0 / .  OTMeTUM, YTO BKnan MT B R*" Man - 
KpvlBble, PaCCUMTaHHble C Pa3JlY14HblMYI Me30HHblMU BKnaDahlH 1 P U C .  31, OTnUqaIOTCU 

B npenenax y 3 ~ o l  3 a w ~ p e x o ~ a ~ ~ o l  O ~ J I ~ C T U  npu x < 0 . 2 .  

R=F; (x)/F; (x) + -  EMC t -  SLAC 

1.2 - L3CDMS ,,/ - 



H 3  P H C .  2 B H n H O ,  q T O ,  B  O T n H q H e  OTl7!  RI" H e  O n H C b l B a e T  3 K C n e p U M e H T  B  

0 6 n a c ~ u  x = 0 .  5 + 0 . 7 .  3 ~ 0  C B ~ ~ ~ H O ,  BO-nepaux , c H a n u q u e M  @ a ~ ~ o p a  

( 1  + p S / m )  B  " x J I e p H 0 i .  c n e K ~ p a n b H 0 f i  ~ $ Y H K I ~ H H "  ( 1 3 1 ,  a B O - B T O P b l X .  C  T e M .  

UTO B p a 3 e . u ~ a e ~ o ~  noaxone He yUuTbleamTcfl nonnenTuenble s 4 4 e n ~ b 1 ,  

K O T O p b l e  M O r Y T  I T P U B e C T H  K  0 6 p a 3 0 ~ a ~ u w  rny6o~onexamux K B a 3 U O n H O q a C T U q H b l X  

y p o s s e l .  B  TOM n n a H e  H a m u  p e 3 y n b T a T u  c o r n a c y ~ ~ c u  c p e 3 y n b T a T a M u  

p a 6 0 ~ ~ / 2  I / .  

H a  P H C . 3  n p H B e n e H b l  p e 3 y J l b T a T b l  P a C q e T O B  M e 3 O H H b l X  B K n a n O B  B  

C T P Y K T Y P H Y I )  @ Y H K I ~ H D .  K p U B b l e  1  H  2 ( c n n 0 l I l H a U  H  ~ Y H K T H P H ~ R )  C O O T B e T C T B Y D T  

n B y M  p a 3 H b I M  ~ a 6 0 p a ~  M e 3 0 H O B  ( ~ o T ~ H L I H ~ J I ~ I  M r  H  ~ O H H C R H ~ ~ )  H  p a 3 H b I M  ULZePHb(M 

n n O T H O C T R M  ( C K M P M - I  U  B Y n C - C a K C O H ) .  B H ~ H O .  ' I T 0  p e 3 y n b T a T b l  3 T H X  P a C q e T O B  

I I p a K T U ' f e C K U  C O B n a n a O T ,  r T 0 ,  n o - B U n H M O M y ,  C B H n e T e n b C T B y e T  0 

n p a B o M e p H o c T u  C n e n a H u x  H a M u  npennonoxe~u i i  npu  s ~ 6 o p e  M e 3 0 H H b l X  

n O T e H U U a n O B  H  R n e P H b l X  ~ ~ O T H O C T ~ U  

J 
P H C  3 M e 3 0 H H b l e  B K n a n b l  B  C T P Y K T Y P H Y O  @ Y H K U U O  R n P a  12c K P H B b l e  1 -  

I p a c q e ~  c a n e p ~ o l  ~ ~ O T H O C T ~ D  ~ y n c a - c a ~ c o ~ a  H M ~ ~ O H ~ M H  n o ~ e ~ q u a n a  

M H ~ l i l e ~ a - r ~ H H a "  ~ r )  , 2 - C  I I n O T H O C T b D  c K H ~ M - I ' ~ ~ '  U  n B Y M I I  ~ a 6 0 p a ~ U  

n y H K T u p )  K p ~ B b l e  i , 2  p a c c r u T a H b l  c n a p a M e T p a M u  o 6 p e 3 a ~ u n  A u3 

C O O T B e T C T B y ~ H Y  , T e H q H a n O B  K p u s a n  3 - P a L q e T  C  n n O T H O C T b D  C K H P M - I  A  

M e 3 O H a M H  MT n p I l  A + m 

q u c n e ~ ~ b l l  p a c q e T  npaeuna c y m  ( 1 9 1  ( C K H P M - I 1  nan c n e n y o u l u l  

p e 3 y n b T a T :  a n = ( ~ m / n A )  ( E - I ) % - 0 .  0 0 4 6  ( C M .  nnx ~ ~ a ~ ~ e H u n / ~ ~ / ) .  a c y m a p ~ ~  
B K J I a n  B c e x  M e 3 0 H O B  ( M r )  - X<q > % 0 . 0 0 2 3 .  T a K H M  0 6 p a 3 0 ~ ,  B U n H O .  q T 0  u 
q H C n e H H O  M e 3 0 H H b I e  n O n P a B K H  n U U b  ' X a C T H q H O  ( -  5 0 % )  B O C C T a H a B n U B a D T  

3 H e p r e T U q e C K O e  n C .  q H C T 0  f $ o p ~ a n b H o  3 T 0  P a C X O X n e H U e  C  ( 2 2 1  O ~ ~ X C H R ~ T C R  

k 2 - 3 a ~ H ~ H ~ 0 ~ ~ b l 0  @ O P M ~ $ ~ K T O P O B  g( k 2 ) ,  K O T O p a n  H e  Y q H T b l B a n a C b  n p U  B b l B O n e  

( 2 2 ) .  HO.  K a K  0 6 ~ 1 ~ 0 ,  y q T e H a  B p a c q e T a x  M T .  

H T a K .  H a  O c H o B e  c a M o c o r n a c o B a H H o r o  nonxona. n o 3 ~ o n n o u l e r o .  B 

npuasune,  o n u c a T b ,  K a K  c ~ p y a ~ y p y  xnpa. T a K  u n n e p m e  p e a K q u u ,  n o n y q e m  

B N p a x e H u n  nnn C T P Y K T Y P H O ~ ~  @ Y H K U U H  xnpa B r H P .  P e 3 y n b T a T H  p a c q e T o B  
1 2  

C T P Y K T Y P H O ~ ~  ~ $ Y H K U H H  I l n P a  c n O K a 3 H B a D T ,  q T O  M e 3 0 H H b l e  T O K H  q a C T H q H 0 ,  

I l P H M e P H O  H a  5 0 % .  B O C C T a H B B J l H B a I O T  3 H e P T e T H ' i e C K O e  I I P a B H n O  CYMM n n l l  

K s a p K o s b l x  p a c I I p e n e J I e ~ U A  B unpe. H a p y l u a e M o e  B u M n y n b c H o M  n p u 6 n m e ~ u u .  
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npaeuna c y m ,  HO npu  TOM H a p y u l a e T c x  c a M o c o r n a c o s a H H o c T b  M e T o n a .  
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K a n ~ a p b  n.n. ,  TuToB.A.M., YMHUKOB A.M. P2-89-564 
0  B K n a e  Me3OHHblX O ~ M ~ H H ~ K  T O K O B  

B m y 6 o ~ o ~ e y n p y r o e  paccenHue Ha m p a x  

Pa3BUT C ~ M O C O ~ J I ~ C O B ~ H H ~ I ~  MeTOA YseTa Me30HHbIX O ~ M ~ H H ~ T X  

TOKOB B r n y 6 0 ~ 0 ~ e y n p y r o ~  paccenauu MmoHoB napaMu. C a ~ o -  
COrJIaCOBaHHOCTb IIOHUMaeTCR B TOM CMblCJIe, q T O  U 3  OAHUX 

U TeX Xe npUHqUnOB nOJIyseHb1 YpaBHeHUR ABMXeHUR HYKJIOHOB 

M OnepaTOpbI Me30HHbIX 06MeHHbl~ T O K O B .  K O H K P ~ T H ~ I ~ ~  PaCqeT 
CTPYKTYPHOG @ Y H K ~ U U  Rapa '"C IIOKasaJI, s T 0  Me30HHbIe O ~ M ~ H -  

Hble T O K U  J IUUb 'JaCTUqHO ( ~ ~ U M ~ P H O  H ~ ~ O J I O B M H ~ )  BOCCTaHaBJIU- 
samr 3 ~ e p r e ~ u s e c ~ o e  npaBuno CYMM ann KBapKoBbrx pacnpeae- 
neaufi B ngpe, HapymaeMoe BHeMaccoBocTbm HYKJIOHOB. 

P a 6 o ~ a  BbInOJIHeHa B n a 6 o p a ~ o p u u  T e ~ p e T ~ q e ~ K ~ f i  @ U ~ U K U  

OMRM . 

K a p t a r i  L.P., T i t o v  A . I . ,  Umnikov A.Yu. P2-89-564 
On t l le  C o n t r i b u t i o n  of  Meson Exchange C u r r e n t s  
i n  Deep I n e l a s t i c  S c a t t e r i n g  on Nuc le i  

A s e l f - c o n s i s t e n t  approach w i t h  t a k i n g  i n t o  account  
of t h e  meson exchange c u r r e n t s  i n  d e e p - i n e l a s t i c  s c a t -  
t e r i n g  of t h e  muons on n u c l e i  i s  developed.  S e l f - c o n s i s -  
t ency  means t h a t  from t h e  same p r i n c i p l e s  t h e  e q u a t i o n s  
of motion and meson exchange c u r r e n t s  o p e r a t o r s  a r e  found 
I t  i s  found t h a t  t h e  mesonic c o r r e c t i o n s  o n l y  p a r t i a l l y  
( abou t  60%) r e s t o r e  t h e  energy  sum r u l e  b r e a k i n g  because  
of t h e  nuc leon  o f f -mass - she l l  e f f e c t s  i n  n u c l e i .  

The i n v e s t i g a t i o n  h a s  been performed a t  t h e  Labora to ry  
of T h e o r e t i c a l  P h y s i c s ,  J I N R .  
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