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3,qecm p ~ 6 0 3 s a s a e ~  mmymc WeKTpona am Q o ~ o ~ a :  L a s - op6a- 

TBJI~HHR MOMeHT 0 CtUlH BOHa, - C3BDKYnHOCTb 3CTaJlbHM[ KBaHT3BHX 

WCeJI, XapaKTepE3yWX COCT3RKER U O H a  C KPaTHDCTbH) kl3HM3aIJ,MM 

am z + I .  J* 3 6 3 3 ~ a s a e ~  o6HsHoe ~os6ymennoe  cocTolrme, A'* - 
aBT083H83~OHHOe. 

B e p x m  cTpoKa ( I )  o 6 3 3 ~ a s a e ~  Belea, 3 6 ~ % 0  n a 3 ~ ~ a e q - m  $13~0-  

p e ~ 9 ~ 6 0 ~ ~ e f t  (@PI, m x m  - mane~~ponnoft  p e ~ o ~ 6 u ~ a q a e f l  . B 
96lse~ clrysae ~ ~ K O M ~ R H ~ R  ( I )  IIPORCXOLIEIT H Ha ~036yXUe~HHe C3CTORHBII 

sona  A(')+ , K ~ T D P H R  nepexOmT Ha m e n e e  ypoBeHb, a m a R  

$ 0 ~ 0 ~  . 
Hcuea;oeamm nporrecca ( I )  B nouemime 20 neT yaemeTcR born- 

e B CM3R C 38JEtsM ifiE3~KH HR3KO- B B H C ~ K O T ~ M I I ~ P ~ T Y P R O ~ ~  

~ ~ 3 ~ ~ .  K nacromuewy spewem npoeeaeso 6ollsmoe wuo reopera- 
WCMX OUeHOK R paCneTOB C K ~ P O C T ~ ~ ~  ~ J I ~ K T P D H H D - E ~ H H o ~ ~  peKOMbU~8988 

~a a ~ a a x  paanasmix a 3 3 a n e ~ ~ p o a m  MOB owpe~wrx  smnemtl  

KpaTKocTa a 3 H s 3 m a  a napaMeTpoB m a 3 m  R44. 
Eoamse  B H E M ~ H B ~  ynwme~cs B u 3 y n e ~ n ~ )  aneMeHTapHoro aKTa pe- 

~ c ~ M ~ I ~ H ~ H .  nep~ble KDCBeHKHe E3MepeHEfl XapaKTepBCTllK 3JIeKTp3HHO-EOH- 
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(-O"<L,M~~~,I L M )  MLL . 
rae MII= < ~ L ~ I  z m Ctld, L,E! L >* - npa~exeamn u s ~ p m m i t  ane- 
M€HT 3If€paT3pa JVTUOJIbHOr3 B ~ ~ ~ M O X ~ ~ ~ C T B ~ R  aJIeRTpDMarHATHDr0 n W  C 

aJIeKTpOKWA0 aTDW; W - saCTOTa @ O T O H ~  l4 . ~ D E C T -  9) B ( 6 )  

R IIpblhleRRR ~TaIi,UapTWlb allIIB.paT amedpl JTnOBHX MDMeHTDB /'I/. UolHD 

C ~ a ~ a c ~ a s e c ~ u R  ~ e ~ 3 3 p  (111 kiy.neBDro pama naeT yrnoBoe pacnpeneneme 
@ ~ T D H D B  : 



W21e~e)=$Eygx~qerd,~,~~ (48)~ , (16) 
rne 94 2% 

W, naBam, nmm ameacasaocTa m p e c p e m ~ .  
Btrpaare~ae ZW~ grnoaoro paenpenenem cDxgopecuewa pur CJIJWM 

rienompasosasoro aoaa npavleT BEJ 



lrt,) - ~ o n a ~ ~ p o ~ a a ~ a ~  BOAEOBBR @muam AMC /12/. 
I I o A c T ~ B . ~ ~  (24) B aopktym npeanzmero qwwa, laox80 no.wqE'rb 

pe3OE€lECHJrn SaBaCEMOCTB CeneEIM ~ ~ R o M ~ E E ~ U E E ,  EfITeECEBEOCTE @YO- 

peaesqamr, yrnoBhur pacnpenenemU Qio~oam J, a I(& OT aaepraE 
&XeKTpOEa E B O~JXW~TB m. 

llpa~epaw: pas~armrii @pbwEau K 8 8 ~ ~ s ~  ~ B E S O T ~ O M E  @mopecne~- 

ma npa aaeprmx aneRtpoaoB B odnaC~a AHC. IiyHe~ cnazaTa, TTO aaPBdb- 

EHa BOB EeIIOZRpB3OB+. B aTDM cngPae,IIOACTm (24) B @Ow.~rg (19) 

XIOxgnaM LUIR Row#nqmeKTa aEESOTpOIIHE 5 B ORpeCTEOCTE UC C J I W P -  

pesoaqc~gn aasacaElocTs OT aaepraa: 

men  aclmeTpm & C T ~ ~ A C E T C R  R amneBm &, (22). 
Emn npeaebpa  @EOM nprnan nepexonoa ( ~ . e .  @PI, TO as @ o w n  

(26)-(30) a (20),(21) nanynur 

N QK+&K 

Mi? ~ ~ ~ ( 4  + L~ f rne K= r K 

MEl Ee ~ Y A ~ M  IIpEBOmTb o6qm rpoMosLlRgD Q O P W ~  LUrrr & , K o T O p a  

nomaerclr nocne noAcTaaoBRa (32) B (191, a mmeM ee m nacTRoro 
~ ~ T B R  petton6abaae4~a ~a aoae B S - c o c ~ o ~ ~ a a  ( L,=O c odpasosaaaev 

~os6yameanoro p - c o c ~ o m  ( L4= f 1 a T o w  a c pzeToaa myx MC, me= 
m ~ x  Monem L%O a 1!=2 : 

IY. YSJIOB~JI ~KE~OTDOIIHR Q r P o ~ e c u e m  B O ~ J I ~ C T I I  AKC 
BTOYa F W  

B Raqecme npavepa paccuo~ SM R O E R ~ T ~ ~ P  petuqm pemu6amme P 
IIB. BOB6~eBBDB COCTORglle He ' p )  B OdnacTa EE~-'s E 

4~ MC: 



I ~ ~ ; J I ~ M E P E H U R  ceqe~mii ,lp mona re= 6 m  snepme wnDnnem 
B p a 6 ~ ~ e  c m c n o n 3 ~ s w e ~  Texmm nepeceKawUBxcR m o a .  Ha6.m- 
a a e m  c rpy~wpa  B cenemm aHTepnpeTaposanacb aBTOpaMB K ~ K  npom- 
nenme AMC, c x o m x ~  KO BTOPOMY nopory aomaarllrm rem%. Jim aToMa 
P€JM% CylIlecTByloT W O ~ O W C J I € H H H €  

AMC, cxoa~rm~~xc~ K O  B T ~ P O M ~  uopory 
MoHe r e m  B ocinac~u AMC c ne exo~aura Ha oTnenme yposm aTom re- 
JIE% 6 ~ n  BHIlOJHeH B pa60Te /15$. 

I B COOTBeTCTBEJl C pe3yJ5TaTaMA padom /I5/ Up0 p a A m a u m O R R 0 ~  paCna- 
Ae H ~ X ~ & ~ M X  MC I'eJMR Ha ~036rne~HHe  CQCTORHIM MOXHQ BUeWTb AOME- 

~apymu~fi Kanan. Jim mxahnx 'S a 'D MC cooTaomease KaaanoB pacna- 
Aa IIpeACTEIBJIeHO Ha PHC. 2. 

P~CCMOTPHM manana Te oco6emocTa nporrecca (361, KoropHe m r y ~  
6 ~ ~ b  nponeMoHcTpsposam B Monem aaanepoaassoro pesoamca. PacneTme 

I aop~yrm aria K O ~ ~ U ~ ~ H T O B  J B ocizac~a a r o n a p o ~ a ~ w o  'S- s ' D -  

l pe30HWiCOB JI€l?KO nOJQTETb 03 (26)-(30) EJIH 03 (35), e m  DeCTb, ¶TO 

rne 

- m a n a m 8  amerpan mncmaoro nepexona M e w  o m o n a c r m  
c o c r o ~  2p a €4 a rom renarr. 

IIoseneme ms@@miieara agssorpom B B~BBCEMOCTB OT aaeprm 
WZUIB or  peaoaaaca onpenemReTcR m w  seuecrsea- nap- rpam: 

• OTHODeEEeM paPn8XbEHX IETerpJLOB & / D ~  0 pa3EOCmD @S 4-6. . 
J ~ R  onpenememm ~os@mweara agsaorpoma B O ~ A ~ C T B  MC nonomeme 
K STEM  my^ n a p a e r p a  aeodxomrs p a c c ~ ~ a r a  rmxe rmrpagg r a 

U npc4knaarm8 a m e ~ c  $ . BTEME .e napa~erpaats x a p m r e p a s y e ~ c ~  o6pa~- 
DAB npoqecc ~ r o a o m a a q a a  a s  ~os6ymxeaaoro 4 ~ 2 ~  'P C O C T O R ~ ~ R  r e w n  
B 06mcTm paCCYBTpmxieltDro MC. 

Heodxonavnre AJM pacnera ymomx pacnpenemeaa0 smpmmu @IDTO- 

HOB & UaPUeTp darns n-em E U H  C ECUOAbsQB8ElYeM C Z e m X  
npacinuzerra8. B sanecme BO.UEOBO~ wrualsl 4S -anem rn ~ o s a  Hei PP a ~oadymxeaaoro aTom r e m a  He* B COCTORBBB d S 2 p  P acnaaa- 
S O B B ~ B C ~  R~AOEOBC~BR c a a w o u  £= 2 . ~asaanaaus & m a ,  sxom- 

Mcnmsyeunrit dasac ~uono~an 10-20 ~ 0 ~ ~ 8 ,  coomercmyralnx myx- 
auewpoEmu coc~os~agla,  c x o m u c l r  R nopory f l=R , B Ranecme wm- 

AJM O R J f C ~  daaacasrr COCTO%JWa ICIIWIb3OBaJUlCb ~AOEOBCRile C 

a a m o u  t=2  . n-eme aarra a a a n e m  napaerpoB pesomcoa qme- nem B ~a&aqe I mecre c coo~~src-  peayararam padom 4/. 
Hama pesya ram AJM nanoaeaa0 pan c xopome0 mclaocran nosropam 
sEanem,  n a u p e ~ m e  B pa6006 I1q B ROTOPOL d m  I C ~ P O ~ O B ~ ~  BBB- 

ry-8 Ea sTane pacnera B ~ ~ B I U  @ymq~ii MC a rom ream: B aamela 
pacnere B dasllc s m m e m  rraabgo ico-wa, coomercrsyoallle myx- 
WIeRTpoEahtY osdyqueaaw B O ~ J I ~ C T E  M e w  U e p U  0 B T O W  UOporW, 
a B padote /?6/ ~pone  EJU eiqe a coc~oagarr B Q ~ J I ~ C T B  ~ex+ny BTQ~HM 

a Tpelam noporam aomaaqaa r w .  
Paccsa~aame aarra a npaseneEarme B ra-e npo@mme ameRcH 

MC, B 0 3 6 ~ e ~  08 ~ 0 ~ ~ 0 ~ 8  4 S ~ P  , no adconaraow s a a n e m  O M -  

SldBaDl'CR 6 0 . 5 ~ .  ,&tl O4eaRB ~CTBBTeJBEOCTB IImEAbEHX BmeKCOB 
R BOJIEOBOB w8g48Jl E B w B O r O  1S&P COCTORaaR MH UpQBm paC¶eT 
ax c & m e 8  4 ~ 2 p  gposa~ ,  nmyyeaaoit B Haaronanasaqaoaaov npa- 
Wxemaa. 3sanemn np@awmx amemtcoa npa aToM C O X ~ ~ E R D T  nop~iqo~ 
BeJlmum. 



r e  $ a 6: - ceneaan QP B n o a n m u ,  ae B3a~lo~eiic!m.~~~@ r 
~ 3 a a ~ o a e B c ~ s ~ B  c R- M MC. Peaoaancn B cenema peago m e m m  
 as; Ooao~ QP a auem @ o q ,  dlI83~ym K cBJAM~T~BPBoB, PTO obycnowxeao 
6~~ s n a n e s a ~ ~ a  9 - a m e ~ c o ~ .  Ceneme B aTm m a e  abnomr ua 
ananem, onpenemerne n p m m  npoqeccou, mm npa &>>I (ua IananeKsx 
RPHJMX peaoaaaca). T a ~ a r a  odpaso~,wnme peaomaca pacnpocTpaRcIeTcR 
,ua.ueKo 3a npe,uem ero rmrpa~sl (CM. pac. 3). Onna~o a d c o m a a  senm- 

a ssaa ceneaa~ ria R ~ U M X  ria nopl~4~a ~ e ~ b m e ,  neu B T O P K ~  peaomuca, 
-noaTourg npo-M rn RPHXUX acmeTpan pe30rianca c b o a w  
I I~~@B&WLH BmeKcoM mado anaReT aa odaraft sbq cesemft. bapa3uepme 
XapamepacTBm, T m e ,  RBR j3 , onpenemcn T ~ K O  OTaomeaaeM MBT- 

p a m x  aAeueaToB npRMoro a pesonancaoro npoqeccoB, noa~orsg mapaua 
pesoaancnofi CTPYKTYM B aaepe~wec~oi !  a a ~ a c a ~ o c ~ a  amx xapaRTepacTaK 
J U ~ I  peaouarica c ~ ~ J I W E M  konpenenrrertx ae codcTsenrio pat-OR inn- 
panoa peBorianca r , a r - mapaaoa obacra, B KOTOPOR pe30uancmB 
IIpOUeCC ROHRSPBWeT C DpRAWM. T ~ M  0 d p a 3 0 M , p e 3 0 ~ ~ ~ ~ a ~  CTPYRTgw 
B p zw AYIC c ~OJLEIIHM 9 -ameRcoM anaxn~e~~buo mape, neM peaonaric 
B cenemb pe~o~daaa98a (CM. pac. 36). Ha Tame "ymeperrae" peao~ancoa 
B beapa3~epmx xapaffrepacra~ex snepme odpamcuroca saamaae B padore /I8/ 
B CBR3H C BCCJIeAOBWeM lIQNIpB3arlsE @ o T ~ ~ J I ~ R T ~ ~ K ~ B  B O ~ B C T B  

MC aToMg TanJnui. 

h c .  3 EJLJIDCTpEpJreT E A p ~ 0 f t  @@!KT - " ~ a r "  pe30~8f1caofi CTPYK- 
TYPE4 B OTBOCBTe&~O UWIOXeKER UC. IIpEp0W aTOr0 W R T ~  MOXHO 

noncuma clreWnmsM obpaso~. Hamdonee peame a a ~ e r r e m  be3pa3uepwrx 
napaMerpoB npoacxom B o b a c ~ a ,  rae Hasdonee p e s ~ o  aa~earrerm 
cooTriomeaae Mew BRlrarraMa OT npflwoB a pe30naac~oB se~seB npoqecca 
(I). Am pe30mca c 6 m m u  3meaaeu 9 -ameKca B mpo~oB O ~ J ~ ~ C T E I  

aaepraB peaomricwrB npoqecc nomaapyer, a aTo cooTjiomeRae  dyne^ 
amdonee pearro a a ~ e m a ~  T ~ M ,  me B @~HOBCKOM np@aae cenemn pe- 
~ o u d a m a  (39) sacUmaeTca H~FIEQW. lIpa d w m o ~  9 -aHrreRce aTor 
MUMMJVA orcToaT OT nonoxem peaoaaaca tra aemwrry, a w o r o  npe- 
~ocxoarrrqyo p a c n a m  mpam peao~a~ca .  IIoaroyp peaomacm cTpyfcrypa 
B auepre~nec~oB S~BBCEUOCTB J cmny-ra oTmcaTe=rio n w x e w  MC 
B CTOPOW ~ R B -  cenemn p e ~ o ~ b a m a .  B umeM pacPeTe a @ $ e R ~  

"casara" ocodeaao n p ~ o  npommeTca B aaepreTsmecRoft a a ~ a c m o c ~ a  
,wm aamero 4D -peaoaarrca. 

Ranem "ymnpe~m~ a " m a r a w  XJM pe30narico~ B Koa@$nweriTax yr -  
sow% ~ a o ~ p o ~  9 o ~ o m ~ ~ ~ p o r i o ~  d m  npoanmaapo~am panee B pa- 
dare /I9/. ~ W J U  w r E A . npmrowe s w m e r o  -arr 
peeoudraasaa, m e n  sm 

1 



n:, 4 o p ~ n e  (411, aaer-  d l a ~ )  npanomT H amepcar s n ~ n o x e m m  peao- 
nancwx crpynryp s g n;l~ mrnax AMC 4S a '0 no cpmnemo 
c n:,noxeaa~m~ pe3~nancm B ceqemxx ~ ~ K O M ~ ~ H ~ L J B H .  

I OTM~TIM, PTO B 3KpeCTHOCTR D[OKOB cePeWlfl pe~oMda~a4PrH BeJIUlffnrrw 
4 O P E D  ~JIRsKI K TBM, KOTOPHe aaeT $!oPMYJ~ (31) (Tee. 9 

p ,D,-(/Z ) , nonpennaa B npeuedperear~ $!o~openo~6unasne8. 
Km cneWeT a3  p ~ c .  3, n p  omcama WnoBHx pacnpenenemfi Wyo- 

p e c u e m a  peaoaanc~ aenaaa paccMaTpraaTb R ~ K  a 3 0 m p o ~ a ~ m e ,  T.R. 

lumpem p e a o a a a c w  c ~ p y ~ ~ y p  B J  C O I I O C T B B B ~  c ~ C C T O R ~ J ~ E  M e w  
p e a o n a ~ c m .  I I o c ~ o w ~ y ,  oanmo, o d n a c ~ ~  P ~ ~ K H X  m3~enemflJJ aaepre- 
Tmnecm pazinenem, TO npa m y r e  s a e ~ r ~ o n e i l c ~ s a a  peaoaaacoa paccMaTpH- 
saerwe O C O ~ ~ H H O C T B  M O ~ T  coxI)aaaTbcjx. B KaPecTBe npnMepa ~ h l  n p B e m  
pacneTn ~ o a r n a y a e a ~ a  j 5  B Mvnem myx nonapao B ~ ~ M O ~ ~ ~ C T B ~ X  

p e 3 0 ~ a ~ ~ ~ ~ 4  2 U '0 ($!QpMYJa (35)). P ~ ~ J T J ~ T B T H  paCPeTOB IIpeACTm- 
n e m  Ha puc. 4. t P 

I 

R c .  4. K o a ~ a ~ e m p o s o f l  amaorpoma J B odnac~a  h m x  
AMC re=. one- ~ y x  nonapao s a m ~ o a e 8 c ~ s ~ x  *S a 9 

Ha p ~ c  .4 n o ~ a s a ~ o ,  nTo odnac~b aeMoAoToaaM a s ~ e a e a a a  ~ o a w -  
UeHTa JTJIOBO~ atrsao~ponaa oxsaTHsaeT ropasno donee mapo~ni  amepsan 
aaeprafi, nera amepsan, tia ROTOPOM pacnonoxem m~o~oaoaasasaorrwre pe- 
s o ~ a ~ c x  B ceqema p e ~ o ~ b a n a w n .  T ~ R ,  npa a a e p n m  tia I 5  aB Meabme, 

neM aaepraa mxaBmero MC aTom r e m a ,  ~oa@$amen~ p yxe npom- 
meT pesonmcaoe noseneme - cnencTsae caxworo "ymmpema" a " c ~ ~ a r a "  
aoaamero *D pesomica. B aaepre~nnec~of i  a ~ n c a ~ o c r a  AJM p npacyec~- 
B ~ T  peame asraeaeaarr, nuoxerne R O T O ~ H X  ae Bcerna CooTBeTcTByeT no- 
m o x e m  pesoaanca B cenemm pe~ora611af4un. 11s npoBeneanOro a~an03a 
cnemer,  m o  aa MecTe amdonee camaarx peaoamco~ B cenemn COOT- 

BeTcTBmei CTPJTRvpH B B B ~ ~ ~ C T B P ~ C R O ~ ~  SBBPICHMOCTP $ MOmT Be 
oaa3amcR, r t a ~  B AmeM npmepe npa aaepraa 60,1 aB. 

IItmpeame p e s y m r a ~ n  JUM R O ~ ~ ~ H T ~  a m s o ~ p o m a  B odnacTa 
p e s ~ o r o  ns~eaearm~ ero a d c ~ a o r o  3 m n e m  ycmo&~m ooTaocaTe+ao 
s a p a w n  a6cawraM saanem8 9 -nmeKcoB (B npenemar nopmkca ax 
senrannarm). I I o a ~ o m  m cnaraera, m o  KanecTseame m ~ o w  m e 8  pado~n  
ocTarryTcR cnpasemmam npn naab~e ihue~  p o n a e m a  Mopem AJM onacama 
nCRpeTHOr0 ds2P f l  a B T O ~ O E E S ~ O E K H X  COCTOJXI?~~  F e w .  

Cospe~esaoe aRcnepasa~mITananoe odopyaosarme , ac~onasyeme AJM 

03J"V%ER XapgRTepECTBR ~ ~ K o M ~ ~ B U I J ~ ~ ,  IIOaBOJIRNIeT 06IiapYUTb HeMOEOTOE- 
aocTn B a a e p e ~ a n e c ~ o f i  aapacamc~n  amaorponam QWropecgemn nopmca 
noqmeawrx EW rvu~ pe~o~4arraqna m nooae r e w .  

A B T O ~ U  ( ~ X W Q L C ~ ~  npo@, B.B. r n a m o ~ a  3a npemoaennyn, Telyg a CTW- 
m p y m e  odcyau~em. 
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Tpm-rpmmafino A.H.  a ~ p .  P4-88-5 
Pe30HaHCbl B YFJIOBOM pacnpeneneHkiki 
BTOPUVHbM @OTOHOB k i 3  B O ~ ~ Y ~ ~ H H O ~ O  aTOMa 
B ( e + ~ + )  p e ~ 0 ~ 6 k i ~ a 1 ~ k i k i  

P ~ C C M ~ T ~ U B ~ I O T C R  pe30HaHCbI B YrJ IOBOM PaCIIpeQeJIeHkiU BTO- 

pkis~bnr GOTOHOB u3 ~ 0 3 6 y ~ e H H o r 0  aTOMa, 06pasy10qerocn 
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Resonances i n  t h e  Angular D i s t r i b u t i o n  
o f  Secondary PQo$ons from a n  Exc i ted  
Atom i n  t h e  ( e  A ) Recombination 

Resonances i n  t h e  a n g u l a r  d i s t r i b u t i o n  of secondary 
photons  from a n  e x c i t e d  atom formed d u r i n g  t h e  e l e c t r o n -  
i o n  recombina t ion  p r o c e s s  a r e  c o n s i d e r e d .  It i s  shown 
t h a t  t h e  i n t e r f e r e n c e  between t h e  r a d i a t i o n  and d i e l e c t r o  
n i c  recombina t ion  b ranches  l e a d s  t o  s h a r p  changes  i n  t h e  
f l u o r e s c e n c e  a n g u l a r  a n i s o t r o p y  i n  t h e  r e g i o n  of a u t o i o n i  
z a t i o n  s t a t e s .  The c o n c r e t e  c a l c u l a t i o n s  have been ca r -  
r i e d  o u t  f o r  t h e  Helium i o n  recombina t ion .  

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  and Nuclear  P h y s i c s  Research 
I n s t i t u t e  o f  Moscow U n i v e r s i t y .  
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