


~ ~ K O H  COXpilHeHUJi qeTH0CTU B P a M K a X  KBWTOBO~~ MeXilHUKU @o~M'YJIu- 

pyeTCH K a K  KOMMYTaTIIBHOCTb P-onepa~opa H I'aMUnbTOHkiaHa ~ 3 a M ~ o n e # -  

CTBMR.  TOT 3aKOH MOXeT PaCCMaTpHBa'PbCH K a K  t l a ~ l ' ~ b I f 3  CTV* 6onee 
o6wero npmwna 3 e p ~ a n b ~ o f i  CUMM~TPHH. M ~ I  c@opraynupye~  TOT npm- 
u H n  B B u n e  RBYX cnemmwix npmm: 

1. n I O 6 m  CUCTeMa, 0 b r a n a I O ~ a ~ 1  B ~ a ~ 0 f i - T O  MOMeHT BpeMeHU 3ep- 
K ~ X ~ H O #  C U M M ~ T ~ H ~ ~ ~ ,  6 ~ x 1 3 ~  COXpilHHTa TaKYH) CUMMBTPKK) B C e r a a .  

2. C ~ U ~ C T B O B ~ H U ~  B n p U p O a e  3 e p K U b H O - a C U M M e T p W H b I X  O ~ ~ ~ K T O B  

npean0narae.r H a n u m e  ux s e p ~ a n b ~ b ~ x  n a p T H e p o B .  

B A ~ H H O ~ ~  pa6o~e, I'OBOpH 0 COXpaHeHHU UIIU HeCOXpaHeHUH qeTHOCTU, 

MbI 6 y n e ~  HMeTb B B m Y  BbInOnHeHHe UJIU HeBbInOnHeHUe 3TUX n B y X  npaBUJl .  

HSBNTHO, rITO OnbIT rpyrIlTb1 By, B ~ I ~ ~ o J I H ~ H H ~ I ~ ~  B 1956 r O n y l '  I ,  6bm 
UHTepnpeTUpOBaH K a K  CBHneTeJIbCTBO HZlpyLlleHUR n p U H 4 i l l a  3 e p ~ a l I b ~ 0 #  

CHMMeTPHH B HaUIeM M U p e .  HSB~CTHO T a K X e ,  W O  HUKaKOI'O O ~ ~ R C H ~ H U R  

~ a 6 n m a a e ~ o r o  B 3TOM 3KCnepHMeHTe 3 @ @ e ~ ~ a  a0 CHX n O p  HeT. M H o x U T e n b  

(1 + 75 ) , K O T O ~ ~ I ~ ~  6 b l ~ 1  B B e a e H  B I'aMUJIbTOHHilH cna6oro B ~ ~ U M O ~ ~ # C T B ~ I ,  

H e  UMeeT JTpyrOI'O O~OCHOB~~HKFI, K p O M e  XeJIilHUR COrJIaCOBaTb B b I B O D I  

TeOpUU C pC?3ynbTaTaMU 3KCnepHMeHTa.  B ~ I B o ~ ,  K O T O P ~ I ~ ,  no MHeHUIO = T o p a ,  

c n e a y e T  u3 omrra By, ~ o m o  c @ o p ~ y n u p o ~ a ~ b  c n e a y w w u M  o6pa30~. 
% I e K T p H q e c ~ H f i  3 a p R n  H e  HBnHeTCR 6 o n b u r e  ~OnOJIHUTeJIbHbIM @ Y H ~ M ~ H -  

T U ~ H ~ I M  CBO#CTBOM M a T e p m i ,  a H M ~ ~ T  r e o M e T p u s e c K y m  npupopy. 3 n e ~ e ~ -  
T a p H b I e  qaCTEiUbI HMeIoT BHYTPeHHIOKl CTPYKTYPY, OHH MOrYT 6b1n YCTPOeHbI 

n ~ 6 0  n e B b I M ,  n ~ 6 0  n p a B b I M ,  nu60 3epKa.TIbH042UMMeTpXNHbIM 06pa30~. 
C O O T B ~ T C T B ~ H H O  ~ C T ~ O # C T B ~ ,  3 a p R n  VaCTHUbI 6 y ~ e ~  n ~ 6 0  n O ~ O X H T e J I b H b I M ,  

n ~ 6 0  OTpmaTeJIbHbIM,  n ~ 6 0  H y n e B b I M .  OWB-0, W O  3 a p H a ,  U M ~ I O I ~ U ~ ~  

TaKYIO n P U p o m ,  RBnReTCH nCeB~OCKa.lIHpOM, T a K  K a K  MeHXeT 3HaK n p U  

3epKa.TIbHOM O T p W e H U H .  EUIH WCTHqbI YCTpOeHbI U M W H O  TaK, T O r m  O m I T  

By H e  HBJIIIeTCR HaPYUIeHUeM I l p U H m n O B  3 e p K a J I b ~ 0 #  CUMMeTPUM. H H ~ I M U  
UIOBaMH, O m I T  By (U nocnepymw2i onbm & i ~ q a - K p ~ ~ ~ a )  a O n W b I  ~ ~ I J I U  

3aCTaBUTb HaC YCOMHUTbCH B TO# K O H I J e m  qaCTHU U 3apH,lJOB, KOTOpaR 

CyUeCTBOBa.lIa a0 3TUX 3KCnepUMeHTOB. CO~JI~CHO  TO# K O H ~ e I l U U U ,  WCT- 

(H K B a P K  B TOM ~ I H c J I ~ )  eCTb H e W O  M U e H b K O e ,  aaXe, M O X W  6 b l ~ b ,  TOrIerl- 

H o e ,  H e c y w e e  H a  ce6e 3 a p m b 1  pamoro copm: n e m o ~ ~ b ~ i i ,  s n e ~ ~ p m e c ~ ~ t i ,  
6 a p k i o ~ H b I k  B 3 ~ 0 k  KOHUeIT4UU 3apm - n e p B u r M O e  nOHRTUe, 3 T 0  n p o C T O  

KarIec-rBo, K O T O ~ ~ I M  r I a C T m a  n ~ 6 0  o b r a ~ a e ~ ,  ~11160 H ~ T .  Bonpoc o npupone 
3ap~na  B ~ a ~ o i i  K o H u e n u m i  ~oo6we H e  p a c c M a T p u s a e T c R .  
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3 0 ~ a H ~ b I u  B KaK0fi-TO pC!aKUHH ~el%TpE!JIb~bIfi KaOH q e p e 3  HeKOTOpOe B p e M R  

t EiMeeT B03MOWHOCTb PaCnanaTbCR H a  3 e p K a n b H b I e  qaCTUUbI. T ~ K O B  np0- 
uecc nepexona M e m y  O ~ ~ I W ~ I M U  PI 3 e p ~ a n b ~ b ~ ~ ~  K a o H a M u  B n o n H e  asano- 
r w e H  U ~ B ~ C T H O M ~  rpo~:eccy nepexona K O  2 KO s B ~ I ~ B ~ H   TO^ xe  I-IpMqU- 

~ o f i  - H a n u w e M  06wer0 ~ J I R  n ~ y x  q a c T m  s ~ a u ~ o n e u c ~ s w r .  nepexon 
0 6 b 1 w o r o  KaOHa B 3 e p K a n b H O e  COCTORHUe M O X e T  H ~ ~ ~ I O A ~ T ~ C F ~  3 K C n e p U -  

MeHTUIbHO - OH 4 O X X e H  BbI3bIBaTb H e X B a T K y  perEiCTpUpyeklbIX I<aOHOB, 

H a n p n M e p ,  npu a c c o u u a T m H o M  p o m e H w u  nap A0 KO. Ho q u c n e H H a R  o s m K a  

3TOrO 3@@eKTa BO3MOXHa n u l i l b  B P a M K a X  K ~ K O ~ - T O  MOJIenU, B K O T O P O ~ ~  

3J IeMeHTtI  MaTpWLbI CMeUIMBaHUFI UMeH)T OnpeAWIeHHbIe  3HaYWMH. Tam- 
M O n W b  B HaCTORWee B p e M H  OTCYTCTBYeT. 

E c T ~ ,  O m a K O ,  3KCnePMM@HT, C lTOMOwbH) KOTOpOrO TUnOTe3a  C o x p a -  

HeHIlR qeTHOCTW M O X e T  6 b 1 ~ b  n p O B e p e H a  6e3 npPiBJI@qeHWl nO~Ol lHUTWIbHhIX 

M O A ~ J I ~ H ~ I X  npennonoxe~ui%. BbII l l e  y x e  r o B o p u n o c b  o ~ a 6 n H ) n a e M o i i  3 a p ~ -  
~ O B O ~  a c u M M e T p n n  B n o n y n e n T o H H b I x  pacnanax n o n r o x w B y u u x  K a o H o B .  

C TOqKU 3 p e ~ m  p a c c ~ a T p E i ~ a e ~ 0 f i  rMnOTe3bI 3TOT ~@@C?KT M O X e T  6b1Tb 

BbI3BaH TOnbKO O A H O ~ ~  ~ P U ~ U H O ~ ~  - HeCMMMeTPHqHbIM H a q a n b H b I M  COCTOR- 

HMeM I m H ,  UHbIMW CnOBaMU, TeM,  qTO KaOHbI P O m a n k I C b  B nPOTOH-RnePHbIX 

K n H  3JIeKTpOH-R4epHblX C O y n a p e H u R X .  ~ O ~ T O M Y  KpkITkIqeCKUM 3KCnepM-  

MeHTOM AJIH r H n O T e 3 b I  COXpaHeHHR qeTHOCTU 6 b 1 n o  6 b 1  H3MepeHkie  3 a p R n O -  

~ 0 f i  aCUMMeTPHki B P a C n a n a X  KaOHOB, P O X n e H H b I X  B 3neKTpOH-IIO3UTpOHHbIX 

MnU TOTOH-aHTUnpOTOHHbIX COyAapeHHRX. 

P e 3 y n b ~ a ~  3 K C n e p u M e H T a  O m O 3 H a W O  6 y n e ~  CBuneTeJIbCTBOBaTb, C o x p a -  

HReTCR nkI qeTHOCTb KlIH HapyI l l aeTCR.  B nl?pBOM CJIyqae  aCUMMeTpHU H e  6y- 
n e T ,  BO-BTOPOM OHa no B e n H q K H e  U 3HaKY ~ Y A ~ T  T ~ K O G  Xe, K a K  ki B yXe 
n p O n W a H H b I X  3KCnepkiMeHTaX. 

~ H I I o T ~ ~ ~  CyI4eCTBOBaHUR 3 e p K ~ b ~ o G  MaTepHU,  6 n u 3 ~ m  K PaCCMaT- 

p u ~ a e ~ o i i  B H a c ~ o ~ u ~ e t i  pa6o~e, 6 b 1 n a  n p e n n o x e H a  1.B . O K Y H ~ M  B 1968 r.16 I .  

AJIR n p o s e p K w  ~ T O U  r w n o ~ e s b ~  n p e n n a r a n o c b  n p o n y c ~ u ~ b  n y q o ~  ~ e j i ~ p a n b -  

HbIX KaOHOB q e p e 3  T O ~ C T ~ I ~ ~  c J I o ~  BeUXeCTBa, B KOTOPOM ~ Y A Y T  n O r n O I 4 e H b I  

B C e  0 6 b 1 q ~ b 1 e  KaOHbI. E C ~ H  3epKCUXb~bIfi  MEip CyI4eCTByeT,  TO 0 6 b ~ q ~ b l u  KaOH 

M O X ~  nepeii~u B s e p ~ a n b ~ o e  C o c T o m k i e ,  n p o h u  q e p e s  cnou n o r n o T u T e n R ,  

3 a T e M  BepHYTbCR B 0 6 b 1 1 ~ 0 e  COCTORHHe M paCnaCTbCR H a  0 6 b 1 w b 1 e  qaCTkiUb1. 

K COXGJIeHUIo, ~ a K 0 f i  O n I T  H e  6 b m  OCyI4eCTBJIeH. 

E C T ~  e4e  OAKH KnaCC ' 3KCnepHMeHTOB,  B KOTOPbIX MOXHO HCKaTb 

n0nTBepXCAeHEie r H n O T e 3 b I  3 a p f I x e ~ ~ o f i  qaCTuUb1, C O C T O R I I ~ ~ ~ ~  M3 ~ e f i ~ p a n b ~ b ~ x  

K o H c T u T y e H T o B .  no-BWHMOMY, 3 n e ~ ~ p u q e c ~ o e  none, c o 3 n a ~ a e ~ o e  n B u m y -  

UIIMHCFI qaCTkIUaMU, H e  ~ Y A ~ T  C @ ~ ~ U ~ ~ C K U C U M M ~ T P U ~ M ~ I M .  ~ O ~ T O M Y  3 K C n e -  

PEiMeHTNIbHOe 06~apyXCe~ue OTKnOHeHHR n0TeHUUWIa  OT c@ep?NecKki- 

CHMMeTpkiqHOrO M O W 0  6 b m 0  6 b 1  PaCCMaTpUBaTb K a K  KOCBeHHOe n O n T B e p X -  

n e H u e  npenJIarae~ofi r u n o ~ e s b r  coxpax-ieHm q e m o c T u .  B 3 ~ 0 u  C B R ~ H  c n e n y e T  

0 6 p a T k i ~ b  BHHMaHUe H a  I lpeAnaraBI l lMeCR P a H e e  3KCnepHMeHTbI  T a K O r O  COP- 

Ta" '. 

C @ o p ~ y n ? i p y e M  B 3aKnlOqeHHe OCHOBHbIe nOnOXeHHf3 ~ ~ U - I H O ~  p a 6 0 ~ b 1 .  

K a m b ~ i i  n ~ ~ n e J I y I O u l ~ - i #  nYHKT eCTeCTBeHhbIM o6pa30~  CnC!EyeT U3 n p e A b I -  

nyuero. 

1. M ~ I  no cwx nop H e  s ~ a e ~  n p m m b r  a c u M M e T p u u  pacnana, ~ a G n m -  
n a ~ u ~ e u c ~  B o n b I T e  By. 

2. M o m 0  nOHRTb pe3ynbTaTb:  3 T O r 0  OnbITa ,  e C n H  n p e n n O ~ l O X H T b ,  

VTO aiTUqaCTUIJa RBnReTCR 3 e p K m b A b I M  ~ E U l O r O M  qaCTUWI (Bmaep) . 
3. O n b 1 ~  O H T ~ ~ ,  K ~ o H U H ~  l4 ap. H a p y I l l a e T  3 T y  3epKFUlbHYHJ CMMMeTPUH). 

4. 3 e p K a n b t 1 a R  El 3 a p R n O B a R  CMMMeTpHH CYUeCTBJIH)T, eCnU CyWeCTByeT 

ewe onm BUA M a T e p u u ,  K O T O P ~  s e p ~ a n b ~ a  no o m o r u e H u m  K ~ameCi. AHTU- 
qaCTHUb1 E3 3TOM C J y q a e  M O M 0  PaCCMaTPkiBaTb K a K  T - a H W I 0 r  q a C T W .  

5. C y u e c ~ ~ o ~ a r ~ u e  P- u T-a~anoron M O ~ O  OG%RCIIUTL ~ O C T ~ ~ H L ' T B ~ H -  

H O - B ~ ~ M I ? H H O ~ %  C T ~ Y K T ~ ~ O ~  Y a C T m  ( l U 3 a p K 0 ~  H J I ~ E T o H o B ) .  

6. K O H K ~ ~ T H ~ P M  nPkiMePOM T ~ K O ~  CTPYKTYPbI RBllReTCR MOAenb,  

B K O T O ~ O ~ ~  qaCTHUbl COCTORT H 3  ABHXFJIIMXCR ~ e S % p a n b ~ b l x  KOHCTUTYeHTGR, 

n p H q e M  BCe C B O ~ C T B ~  qaCTMUbI OnP@AeJIRK)TCR ~ B U X e H k i e M  3TAX KOHCTM- 

TJ'@HTOB. 

7 .  H e ~ a 6 1 1 H ) n a e ~ o c ~ b  3 e p K a n b ~ o f i  MaTepMIl  B 3 ~ 0 u  MOAenH 0 6 ' b ~ c ~ ~ e ~ -  

CR CyweCTBOBaHHeM n p y r I l X  3 a p R n O E  ( ~ J I ~ K T ~ U ~ ~ C K O ~ O ,  CUnbHOrO, cna6oro) , 
KOTOpbIe H e  B ~ ~ H M O A ~ ~ ~ C T B Y H ) T  C HaIllI.IMU. 

i 1. Wu C.S. et al. -Phys.Rev., 1957,  105, P .  1413. 

2 .  Wigner E. - Rev.Mod.Phys., 1957, 29, p.255. ( P Y C C K H ~  nepeeoe B KH.:  E . B m ~ e p  
" ~ I O U ~ I  0 C Z I M M ~ T ~ U I ~ " ,  M.: MHP, 1971, c . 6 7 ) .  



3. J l w a y  n .A.  -X3T@, 1957.32, c. 405; 
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4, Christenson J.H. e t  a1.-Phys.Rev.Lett., 1964, 13, p. 138. 

5. Dorfan D. e t  al. - Phys.Rev.Lett., 1967, 19, p. 987; 
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HET nri mos E=IOB B BMER BW~~JITIMOTEKE? 

,113-84-63 Tpyn61 XI Memny~apomoro CHMn03HYMa n0 IYlepHOfi 
~ ~ ~ e ~ r p o n n h - e .  Bparncnaea, 9exocnosa~wt .  1983. 

,?2-84-366 T p y ~ b i  7 h l e : ~ y ~ a p o i w o r o  coeeuamwi i10 npo6ne~a.n  
~ ~ a v - o h o r i  ~ e o p u e  nonn. Anym~a ,  1984. 

;i3,4,17-86-747 Tpynbr V Me):ay~apowofi LLIKOnbl n0 H ~ U T P O H H O ~ ~  @HBHKB 
Anym~a ,  1986. 

fi.1,2.86-668 Tpynb~ VIII Mexnynap01~1oro ceMniiapa no np06neMa~ 
@ U ~ M K U  Ah!COKUX S H B P ~ H U .  n y 6 ~ a ,  1986. ( 2   TOM^) 

n4-87-692 Tpynbr Memny~apon~oro  c o s e u w m  no ~ e o p n u  
bl%'IO'iaCIWlHblX H KBaPK-WP3HHbIX CHCTBM. A y 6 ~ a .  1987. 

214-87-799 Tpyabl iI M e x a y ~ r p o w o r 9  C H M ~ O ~ K ~ M ~  no n p o 6 n e ~ a ~  
5 3 8 1 1 ~ 0 ~ e f i ~ ~ ~ U J i  MMOHOB H nHOHOB C BBUIXTBOM. 
nyE~-:a, 1987 


