


B nocnenme rom B mep~ofi @3me B c e  60~1bmyx1 n o r r y q ~ o c ~ b  3 a ~ 0 -  
eBtlBaB)T JI513ePHO-CneKTPOCKOmYeCKEle MeTOAbI ECCJIeHOBaHUII.  06 3TOM CBH- 

A e T e A b C T B J T I T  FIal lpJiMep,  IIpeHJrOlireHAR pma HOBHX 3KCIIepEMeHTOB,  0ny&IE- 
K o m H u e  e f i / ,  a T a m e  ~ O J I ~ I L I O ~  m i m Y e c T B o  yxe npoBeneHHbD:  nccnenoea- 
HER /2-34/. K HHM OTHOCRTCR, B OCHOBHOM, 3KCnePBMeHThl  n O  OIIpeAeJIeHHM 

KBaHTOBHX X a p a K T e P E l C T H K  OCHOBHHX H R30MePHblX C O C T O ~ B ,  I B p a M e T p O B  

~ e @ p ~ a m ,  CpeAHeKBFIApaTElYHHX P W y C O B ,  KBaApJTOJIbHHX H Mal?HEITHhM 

MOMeHTOB aTOMHb[X mep. Bce 3TEl 3KCIIepHMeHTH n p e A C T a B J I m T  O n H y  El T y  X e  

0 6 ~ a c ~ b  JB3ep~08 CneKTpCCKOIMH - El3y l reHHe CTPYKTYPH OIITEl¶eCKIlX JLAHEB 

aTOMHHX n e p e X O A O B  ( C B ~ ~ X T O H K O ~ ~  CTPYKTYPH U H3OTOlMYeCKI lX CDEI~?OB). 

Boapac~ 3 ~ 0 8  odnac~n  o K o n o  necmu n e T ,  HO, T e M  H e  Me ee n o c q w o i l  
C ~ C O K  B ymex ee s n o n ~ e  3 ~ a w ~ e n e ~  H O Y ~ B U ~ H  (CM. 72-34/). ~ T M  pa- 
~ O T H  ~ U J M  BHnOnHeHbI H a  6blcTPH.X ( E K E H a  60 K ~ B )  BTOMHHX (EIOHH~M) ITP-  

K a x  ( K ~ K  I I p a s H n o ,  - cenapvrpoBam) c ~ c n o w s o s a m e ~  H e n p e p m m  nase- 
POB.  E l 3 y l r e H E e  KOTOPHX H a I I p a  O C b  KOJIJIEHeapHO aTOMHOMY (HOHHOMY) 
m y  ~ l c c a e ~ y e w x  ~ y r v r ~ q o ~  77 

B ~ a c ~ o m e 8  p a d o ~ e  o c H o B H o e  B m a w e  OTBOAMTCR C p a B m T e m H o  MO- 

A O A O ~  O ~ J E ~ C T H  J I a 3 e p H 0 8  CIIeKTpOCKOIIHE - MeTOAaM oI~ '~ ' I 'H¶~cKo~ H a K a w H  

/2*35/(B03MOlBHOCTb ~ O J I E I p E l 3 E i ~  8TOMHhM mep), CeJIeKTEBHOrO B O ~ A ~ ~ ~ C T -  

sm H a  ~ e m p a n b t ~ b l e  a T o m  1361. y n p a m e m R  a T o M  K a m  O T n e j l b m  

a n e M e H T o B  H H 3 o T o I I o B  ( 3 8 ~ e m e H i T e  H 01~1amerne) T*v. coqe~ame 
3 T E X  MeTOHOB C T ~ ~ L & T o H H o ~ ~  ~ ~ P H O %  C I I ~ K T P O C K O W ~ ~ ~ ,  K a K  6 y ~ e T  n O K a 3 a -  

HO B n o c n e m  paanenax, M o x e T  obecnem~b s ~ a m ~ e n b m e  ycnexm B HC- 
i l' 
I cnenoBamm nrp~pom C J I ~ ~ H X  ~sawaonefic~~mrfi m CTPYKTY~H aToMHbM mep. 

B p a 6 0 T e  O ~ C ~ ? ~ ~ ~ D T C R  BOBMOXHOCTH IIOCTaHOBKE JE33ePHO-RUePHO-CIIeKT- 

1 POCKOIIHSeCKHX 3RCIIePEMeHTOB H a  KaaYeCTBeHHO HOBOM J'WBHB, HBIIPaBJIeHEHX 

I H a  pememe npo6nem TOHOB B T O P O ~ O  WHB (TBP) E IIOHCR T - H ~ H H B ~ ~ E ~ H T W ~ ~  
~ @ $ ~ K T O B  B npouecce 6era-pacwa a T o m  mep. O ~ n e w ~ o  0 6 c y 4 4 a e ~ c ~  
BOIIPOC nOBhUlIeHE.8 ¶J'BCTBHTeJIbHOCTH 3 K C n e P H M e H T O B ,  HaI IpaBJIeHHHX HB H 3 9 -  

¶erne OCHOBHhIX X a p a K T e p H C T H K  mep, YAaJIeHHtnr  OT JIEHEH ~ ~ T ~ - c T ~ ~ E J ~ H o c -  1 T B .  
I 
I 



A e ~ a J I b H o e  HsY¶eHEe  cBepXTOHKO% C T P P T Y p H  O I I T H Y e c m  mmfi aTOM- 

HhIX I IepeXOAOB UO3BOJrsreT I IOJIyYaTb  C B H C O K O ~ ~  TOYHOCTblO C B e A e H B R  06 OC- 

HOBHbIX X a p a K T e p H C T H H a x  aTOMHHX mep, a EIMeHHO: K B B n P w O J I b H U  H M a r -  

HElTHhUr MOMeHTaX, I B p a M e T p U  ~ e @ p M a r n ,  C p e A H e K B ; i q p a T H ¶ W  p w C a X ,  

KBaHTOENX X a P a K T e P H C T H K a X  O C H O B H U  H H30MePHblX COCTO HRPL. C npmenese- 
 me^ nasepsofi T ~ X ~ K E I  B 3 ~ 0 i i  O ~ J I ~ C T E  caena~o ~ e t ~ a n o  92-34/. Q H ~ K O  

CJQeCTBYeT e l q e  donbmoe KOXH¶eCTBO HeH3Y¶eHHblX H.)JKrlLUOB, O C O ~ ~ H H O  

YAaJIeHHHX OT JMHElEI ~ ~ T ~ - C T ~ ~ E I ~ ~ H O C T H .  II03~0hly a B T O P Y  n p e A C T a k m e T C R  

EIHTePeCHblM IIPOAOJIXeHEle TaKI lX E c c J I ~ A o B ~ H R ~ ~ .  K TOMY X e  ¶YBCTBKTeJLbHOC- 
TEI E ~@$~?KTLIBHOCTH me CyuleCTBjWU@iX J r a 3 e p H s o r  M e T o m  n O K a  HBBeJILIKI? 

6 (KOJEN~CTBO H3YY H y l U H a O B  B W K e  HOJWHO 6 H ~ b  H e  M e H e e  10 a T 0 -  

MOB B CeQ'HJQ' /57). C m a J I e H H e M  OT WHEIH 6 e ~ a - C ~ a 6 l u r b H o c ~ ~  K-¶eCTBO 

U o J r ' e M b u r  mep B p e a K m  pemo y M e H b I u a e T c R  B c n e a c T B H e  ~ J I W  cenemfl 
0 6 p a 3 0 ~ a H E l s  H MaJIKX n e p H O A O B  n O J T y p a C U a ~ a .  3 A e c b  H ~ O ~ X O ~ O  Y C O B e p  

meHCTBOBaHEle 3KCUepHMeHTaJIbHHX M e T O W K  C UeeJLbIO I I O B h l l I I e m  W C T B H T e n b -  

HOCTX H ~ Q ~ K T H B H O C T E I .  H c n o n ~ ~ o ~ a m e  B a K c n e p w e H T a x  no H ~ ~ ~ H I I K )  

c s e p x ~ o ~ ~ o i  CTPYKTYPH ~ T Y J L ~ C I I O ~ ~  na3epaofi T e x m m  IIOBBOWT, no cpaa- 
H e m  c me ~ c n o n b 3 y e ~  H e q ) e p m m  n a s e p m  w a T H x  ueneti, cy- 
QeCTBeBHO UOBHCHTL K a K  'Q73CTBPITeJbHOCTb, T a K  EI ~@.$$KTHBHOCTE. BCCIIeAO- 

~amfi, T a K  K a K ,  B O - n e p ~ h u r ,  B ymmynbc~o~ p e m M e  A O C T E I ~ C H  60~1bme 
MOWOCTH ~ 3 m e m ~ .  YTO 06ecnemBae~ C T o n p o q e H T n o e  ~036yx~eme peso- 
HaHcHbUr a T o M m  nepexoaoa, a BO-BTO~HX, n o w c s  YCTIOBHR AJLR TOXHO- 

r0 H 3 M e P e H H R  @Ha OT X a 3 e p H O r Q  JQTa H HCTOPHElKa a T O M H O M  I I y P H a  EI KOp- 

P e K T H O r O  J"4eTa er0 npEI o6pa6oa~e 3 K C n e p E M e H T a J I b H l i X  P e 3 Y J I b T a T O B  EI, 

~ K c I I ~ ~ E M ~ H T ~ J I ~ H ~ R  Y C T a H O B K a ,  c I I o C O ~ H ~ R  06ecIIew~b T a K E e  ns~epe-  
HKR H a  c a M o M  ~ P O K O M   pyre ~ o p o ~ ~ o m ~ y u l a x  mep, ~ s o 6 p a x e ~ a  He pnc. I. 
O n ~ o s a p q q ~ a r e  H o w  ~ o p o ~ ~ a x m y t q ~ x  mep, 06pasosa~n~x  B p e a K r [ a m  H a  yc- 
KOpHTeJIe H BUeJIeHHHX no MaCCOBOMy YHCJTy C nOMOWB7 3J IeKTpOhla rHElTHOrO 

mcc-cenapa~opa, BHC-TCH H a  spauamwiica K o m e K T o p ,  m e 1 o w B  m- 
JmUIPE¶eCKD @pMY H Y a C T O T y  B p a l s e H E R  OKOJIO 50 m. M a ~ e p H m  K O U e K T O -  

pa ~ O J J O ~ ~ ~ H  T a m  06pa30~, Y T 0 6 H  BHCaXeHI iHe  H a  er0 n O B e p X H O C T b  EIOHH 

accneayewx mep ~ e i ~ p a m s o m m c b  E d m  cm60 c~ssam c ero nosepx- 
HOCTbD,  TO e C T b  M O l V E  6 H  J I e F K 0  HCII i lpRTbCR UPEI a O C T a T O B H 0  CaJIbHOM pa- 
sorpese. Pasorpe~ H muapeme OC~IQ~CTBRRDTCR c ~OHOWIO nomnoro EM- 
w m , c H o n ,  n e p e c T p a n B a e M o r o  naxasepa c H a ~ a s x o i  OT nasepa H a  napax H e m ,  

~ ~ ~ O T E ~ B I ~ ~ I ? O  c n a c ~ o ~ o f h  czeaoBams RMTIYJD,COB n o p m a  I0 x l b .  Ilsweme 

1 nanaer H a  6oxoeya n o e e p x H o c T b  K D m e n T o p a  ( h ~ e c ~ o  mcaam rccneayelau 

I mep) BepTEIKaJIbHO BHH3 (CM. PHC.  I). Bos6pueme C B ~ ~ X T O H K O ~  C T p P T Y -  

p b ~  O n T n n e c m x  mmii O c y L g e c T B m e T c f l  BTOPHM m n y n b c H t I M  n a s e p o ~  c nepe- 

1 M ~ H H O R  AJ~KHOB B o n H H ,  ~ s w e m e  H O T O P O ~ O  n e p e c e K a e T  urmynbcmB a ~ o ~ w l  
W O K  HCCneAYeMHX H m O B  UOA y r J r O M  90' ( H a  P H C y H K e  - ~ o ~ H ~ o H T ~ ~ ~ H o ) .  

I 

I C H H X P O H H ~ B I ~ ~  H ynpameme P ~ C T O T O P  H nepec~poihoii mmm B o n m  asq-  
'4eHER DpO. ISBOUTCR C ITOMOUbIO 3BM H C n e m a J I b M  ~ ~ O K O B  BJIeKTPOHEIKH. 

C 6 o p  H p e r r a c T p a D R  p e 3 o ~ a ~ c ~ o  p a c c e m H n u r  @TOHOB O C ~ ~ ~ C T ~ ~ C R  c no- 
MOQLK) O I I T H P ~ C K O %  CEICTehV C 4 T - r e o M e ~ p H e f i  H a  OCHOBe H B a p q e B O f  BOJIOKOHHO~ 

0IITHY;EI H @OTO~JI~KTPOHHOTO yPIIHOXETeJW. ~ ~ n 0 J I b 3 0 ~ H H e  BOJIOKOHHO~ OnTEIKH 

AntT 3TMX UeJIejf n 0 3 B O J M e T  3 H a W T e n b H O  YMeHbllIMTb @HOBHB YCJIOBEIR BCJIeA- 

CTBEIe T O r O ,  YTO C 60nl1bmoti BepORTHOCTbM 1 I O U B Y P  H IIpOXOARP BOAOKOH- 

HOMY K a H a J I y  TOJIbKO T e  @ToHH, KOTOpHe B X O M T  B H e r 0  HOpMaJIbHO K IIOBePX- 
I 

HOCTH T o p U a .  & ~ H H O  T a K o e  H a w a m e r n e  B o m c ~ a e ~ o 9  y c T a H o B x e  H HMelOT 

p e 3 0 H a H C H O  P a C C e K H H H e  @TOW. K ~ o M ~  TOI'O, BOnOKHa M O W  E M e T b  m6p 
.f 

A J M R y  ( H ~ C K O J L ~ K O  M ~ T P O B ) ,  YTO n a e T  BOBMOXHOCTb Y a a W T b  a3Y H a  AOCTa- 

T O ~ H O  60nbmoe p a c c T o m e  OT y c T a H o B K n  IIJUI ~ a ~ e m o f i  s a m ~ ~  ero OT mep- 
I HHX wsny-¶emB, a T a K x e  ooxrra~t~~b ero c U e w m  n o H E a r e H E R  C O ~ C T B ~ H H O ~ O  @- 

H a .  h ~ .  2 EJUM)CTpHPYeT BpeMeHHble  JlRaI'paMMbl. YCTBHOBKH, r A e :  m3ep I - 
I ~ s ~ ~ y s e ~ ~ e  ~cnapm~uero nasepa, nasep 2 - n s ~ e m e  nasepa, ~osbJ%lLa& 

uero c s e p x T o H x y l D  c ~ p y ~ ~ y p y ,  A - a M I v M T y a a  cnrsana, QI, QT E Q2 - @H 

OT nasepa I ,  ~ e ~ t i o ~ o i t  @H + @H OT a T o M H o r o  I IYgKa  E @H OT msepa 2 
COOTBeTCTBeHHO. B HI lXHen  Y a C T H  p H C y H K a  I IpEIBeAet la  @ p ~ a  3 a I l E C H  HH@PMB- 

Lam B n a m H  3m. 
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U U Q O R ~ A ~ ~ H H  
. . .d - A M ~ I A H T U  CUWAAA 0 1  FF3 WTOHm. 

30M.  

. - . &, - BPEWU U3MEP. HA An. 3 

~ ~ O U ~ C C  CeJIeKTHBHOrO B O ~ A ~ ~ ~ C T B H R  Ha aTOMH B llyWe O~YCJIOBJIII~H pe- 
3oHaHcmm pacceRmeu nasep~buc @TOHOB H a  oTnenbHarx aToMax q m a ,  pe- 
3YJlbTaTOM KOTOpOrO HBJHeTCR 3HaPlbTeJIbHOe H3MeHeHEe C K O P O C T ~ #  aTOMOB 

MK oTHocHTenbHaur, TaK H HanpaaneHHaur. B nocnenme rom aToT ~ o n p o c  
3aHRn OaHO H3 UeHTPaJILHM MeCT B JIa3ep~oB CIleXTPOCKOIMH, B CW3B C 

npobne~am noJrysewiR csepxy3m aTouHarx p e 3 0 ~ a ~ c o a  6e3 norurepoBcxo- 

m C T H  HCCJIe OBaHll BJILlRHaR Pe30HaHCHOI'O CBeTOBOrO AaBJIeHIlR Ha ABKXe- 
me aTouoB 743-507. B w e  aKcnepnueHTos /51-61/ ycnelnHo ocyulecTane- 
HO OXRweHHe Q'¶Ka aTOMOB H~TPHR-23 B C T P ~ ~ H O ~ ~  p e 3 0 ~ a H ~ ~ 0 f f  JI 3epHO 

B O ~ H O ~ ~ ,  H~CTPO~HHO~ Ha qaCTOTy IIOrJIOUeHHR 6~~TpblX aTOMOB. B %I-539 
~cnonaso~anocb  mnynbcHoe cxampoBame WHH Bonw na3ep~oro ~ 3 ~ r y ~ e -  

HER TaR, 9 ~ 0 6 ~  0 6 e c n e ~ ~ b  nOCTO~Wfl pe30HaHC C ~ ~ C T O T O ~ ~  nornouemE 

aToMoB B nyme no Mepe EX omaxqewx. 3 a ~ e u  ynanocb npa c m n b ~ o ~  Ham- 
QeHBH pe30HaHCHOI'O IIePeXOAa, KOrAa BO B ~ ~ R M O A ~ ~ ~ C T B A ~  BOFUleKaeTCfi born- 

D&3 PaCTb aTOMOB .IlOiUIBPOBCKOl'O 

TeJIbHOrO -5eHER aTOMOB A0 I ,5  K 
~HCTBBHHOM CKaHEPOBaHHR PaCTOTH aTOMHOrO IIePeXOZB m m b  

JureUX aTOMOB YAmOCb ZOCTHrHYTb TeMIIepaTYpH 0,0? K 
H a ~ o ~ e u ,  Henasao npx nonepesAoM 06qqem~ H ~ ~ W A & I I O C ~  oxnameme (pa- 
,UXaUOflW ~ 0 ~ ~ )  UJTXa aTOMOB H~TPHR-23 a0 TeMIIepBTyPH 

PEC. 3. Pacnpenenewie HHTeHcHBHocTn 

V K a  aTovoB HaTpm B nonepen- 
HOM ceqemm. I - ~cxonwlhlff Ten- 
aoaoi! WOK. 2 - WOK nocne 
obxyqema axc~:anbxo-cnr~ne~p~~wbn~ 
n a 3 e p w  nmeM Ha m H e  oxono 
3 CM. 

.. --- 
OL ' -{' A ' \ a TaXJKe EX JSJXETeJIbHOPO XpaHeHEH B He- 

60AbllEtX orpawrueHHw o6sehsx UpOCTpaHCT- 

Ba /50/. C y¶eTOhl ~ocTHx~HE# no CeJieKTlBHOw OxlradC9eW 8TOMOB H 

BO3MOXROCTH IIO~H3aIlEE aTOMHw a~ca~6ae9t  MeTOnOM O I I T H ~ ~ C K O ~ !  HaKawE 

12/ npencTawmeTcR Bo3MoBtm.w npoBeneme p m  sxcnepHMeHToB, 06cma-  
eMux mxe. 

/U 

v 
Ap = u p [ ~ f ( p L ) t ' p  + TFi G Z ~ ~ ' J ~ + ~ ~  + i63(92$Jun. (2) 

3 ~ e c b  A(-MaCCa HyKnOHa, - pa3HOCTb BHOYaRbW MBPHETllhM MOU~HTOB 

nporoHa E ~e$iTpoHa, 9 2  - ~wpa~ nepeaaiwom 4- naca. no ruraccs- 

o @Kaw Bahbepra OTHOCHTewHO G - 4eTBOCTH /64EcnenHee uramevoe 

B (1) kl BTOpOe - BO (2)OTHOCRTCR R TOKU BTOpOM p0Aa (TBP). Hew- 
seHcTBo ~ y n a  Qoprrfiex~opa F3 npmom~ K Hapymem rwoTesu coxpeae- 
HER BeKTOpHOM TOM (CBT) B ~ 6 0 ~  B ~ ~ H ~ ~ O A ~ ~ C T B H H ,  a Ha @ ~ K T O P  

G r 3anpe~os ,  xpome cnemmnxx a3 npemonoxemn o coxpenem G- 
PeTHOCTE* HeT. 

K HacTomqewy apevetui cyuecTByeT donbmoe K O W ~ ~ C T B O  KBK axcnepmea- 
~ a ~ r a ~ s a ,  Tax H TeopeTnsecKax p e 6 o ~ .  Hanpaanenw Ra pememe npodnevrr 
TBP. T ~ K ,  peaxh~o  cymecTsyeT pm  onen net, acno~msylommnt pa3w-e m- 



no~es t r ,  n p m o m e  K a m s e w  TBP B r amTomaH cna60r0 ~3arnoneil- 

CTBHR (cM., Hanpmep, /65-68/). w nposeneHH s x c n e p r n e ~ ~ a n b ~ ~ e  mc- 
CneHOBaHHIl B 0lDiTaX DO PaAHaIpiOHHOhty 3aXBaTy / " ~ - - M ~ ~ o H o B  aTOMHhIMEI 

/69-72/ H nonpob~trB T ~ o ~ ~ T E P ~ c K E P  aHEiJX3 I I O m e H H E U  ZaHHaol 

HbUr H ~ ~ ~ T P I I H O  Ha HefiTpo~ax /76-59/. po Henas~ero s p e ~ e m  y c ~ a ~ o a n e m e  
Pa3JMPLIR B 3HePreTB9eCKMX c I I ~ K T ~ ~ X  H BeJISlYEHaX $t -t aKCHFLJIbH0- + 
BexTopm p - -nepexonoB B 3 e p ~ m ~ b ~  mpax cm~anocb OHHHM ~3 HaH- 

6onee nepcneKTHsHhur nomonoB B penrem npo6new. TBP. hnbmoe B ~ M -  

6m0 yneneHo aaawsy a ~ c n e p r n e ~ ~ m ~ ~ x  naHm B ps- 
ne p a 6 0 ~  

OIJH~KO OHH03Ha9HOrO OTBeTa Ha BOnPOC 0 C~eCTBOBaHHH TBP 3TE 

MHOI'OJIeTHEe HCCJIeHOBaHHR He HWT. B o - ~ ~ P B ~ ~ x ,  BO BCeX CWaSM HeHOCTa- 

TosHa aKcnepmeHTanbHaR T O U H O C T ~ ,  a ,  BO-BTOPU, B c m a e  sepxanb~hor 

mep o K ~ ~ ~ J I o c ~ ,  UTO 3TH aKCnepJMeHTH BCKWWTeJIbHO ¶JBCTBBTeJlbHH K 

CTPYKTYPHh[M mepHHI.3 @ K T O ~ ~ M  H'BKJra,Q' ~ ~ K T O B ,  CBR3aHHHX C Me30HHHM 

O ~ M ~ H O M  B K Y A O H O B C m  CEYIaMB /88-94/s ,TO B 3HaYETeJIbHofi CTeIIeHE 

3aTpynHReT HHTepIIpeTaLplEl 3KCUePaMeHTa.ilbHHX Pe3YJIbTaTOB, ,lJaXe eCJI0 
OHPr HMeBJT XOpOIQTI T09HOCTb. 

0~060  CneWeT OTMeTHTb 3KCnePHMeHTH DO H3JW?HMRl PaCmHa Z' - 
AenTOHOB BHnOAHeHHHe B I987 FOHy Ha BCTpeUHHX nO3BTpOH-aJleKTpOHW 

lly¶IkU /95-98/. B 3TEX 3KCnepEMeHTax ~a6mnem KaH- NCWa r'- 
nerrroaoa, 06ycnoarre~me H a m u s e M  TBP (CM. ~ a 6 w q y  1. 
Ta6naua 

P a c w  &a - - L ~ ? L ~  (% 1 TBP Ccwxa 

7 7 5,1+1,0+_1,2 F, (pL)g . r  /95,96/ 
T- -+ 3 r d  %- I,5+_0,3+_0,3 GLlqzJq.*&* /97/ 
T + U *  1 , 5 + 0 , ~ 0 , 4  Fs($')Pr /98/ 

O n ~ a ~ o  naHme T P ~ ~ W T  nonTBepwemn, B, xenaTenbHo, B axcne- 
PHMeHTax no HccnenoBam npyrm cna6tnr npoqeccoa, Hanpmep, 6e~a-pac- 

w a  . 
B aToM xe roqy 6wa npennpmma osepeman noImTKa nonymTb EH- 

@param o TBP ~3 @pm 6 e ~ a - c n e ~ ~ p a  npn p a c m e  mops-20 /"/. B 
aKcnepmeaTe 6 ~ n o  n o m e a o  3mseme AJIR @opr@ax~opa (5,7+0,4) . IO-~/ 
m,cL , Torna K ~ K  B pamax CBT-mno~ea~   TO 3 ~ a ~ e m e  pastlo 

(6.01_0,3) I O - ~ / ~ . C ~  , a osHomeme a T l x  BewmH cocrameT 0,952 
0.08. BBlLBo.  TO O I I I H ~ X E , K ~ K  aKcnepmeHTammn, TaX H TeopeTHsecKaR, 

H e  I I O B B O ~  CnenaTb O ~ O ~ H ~ P H O ~  WBOIIB. o TBP ~3 Wpm 6 e ~ a - c n e ~ ~ p a .  

Ham60~1ee nepcneKTHsm Hanpaanemew B cnom~lnePcff cwTyaw K 

HaCTORlQeMy BpeMeHH, ~O-BH,QHMOMy, m e T C R  TOUHOe H3MepeHEle 6eTa-Hefi- 
TPHHW y r n o m  ~oppenm@t, ~oppe- r,Texv.v Hanpamemmm BweTa 

B A ~ K T P O H O B  ( ~ O B H T P O H O B ) H  n o ~ ~ p ~ 3 a ~ e f  mep , de~a-rama yrnosaut ~ o p -  
p e e  H TpofiW ~oppe-P THUa MMIIYJIbC ~ ~ T ~ - ~ ~ c T H L W  - 
HhflIyJIbC H ~ ~ T P E H O  ( 9 9 ~  OTH~YEI)  IIPU 6eTa-pacIIaHe aTOMHHX lXXep 
Io5/. Teha donee, s ~ o  a ~ c n e p m e ~ ~ a  TaKoro THna c IIOHPO~HHM TeopeTmec- 
KEIM aHaW30M we IIpOBOAEJHCb /Io6-II5/. OAH~KCI  aeJIaTb OHH03HaPHOrO 

HccnenoBaHo ~ p a f i ~ e  ~ a n o  pacnaoa,  T O J I ~ K O  nmb c A = I ,  6, 8, I 2  H 19. 

-4 
W u o  H ~ O ~ X O A E M O C T ~  Kax pacmpemR Kpyra uccJreWeMbut mep, TaK E no- 
BHUleHER ~ K c I I ~ ~ H M ~ H T & ~ ~ ~ H O ~ ~  TOYHOCTH. HO 3HeCb CylUeCTByN3T IIPHHLIkllIHBnb- 

me TPYHHOCTB B nomemH IIONIPH~OB~HHHX a~ca~6aeSi  6 e ~ a - a ~ ~ m s m  

mep, HawramsaaDurmuc ~a 3 ~ y  H ~ O ~ X O L P I M O C T ~  CyuecTBeHme OrpamPemR. 

~ T H  TPYHHOCTB MOT 6 ~ ~ b  npeonoaewi, e cw  r[na nperoTomewR T a m  

a ~ c a ~ 6 n e f i  H C ~ O J I ~ ~ O B ~ T ~  nasepme MeTom, KpaTxo owcaHme B paanene 2 
HacToRlQefi pa60TH. Ha PHC.  4 H 3 0 6 ~ e H  0mH B3 FBPHBHTOB YCTaHOBKB, 

l l cnoJIb3~e% 3TO O ~ C T O R T ~ J I ~ C T B O  B C ~ O C O ~ H O ~  06e~neYETb T O W e  E!Mepe- 
HHR yrnomx ~ o p p e m t !  M e w  Haupamemma 6 e ~ a - s a c ~ ~ u  m nompm3aq~e8 

pacnammcr r  qqep aa cauosa nmpoxou Kpyre K O ~ O T K O ~ B ~  H ~ X J ~ W O B .  

!J~E?ToJ@~KX nWIy¶€!HLii TeUIOBOrO aTOMOB ( K ~ K  BCXOHHOrO HJIR Ham- 
~ePhnero B O ~ A ~ ~ C T B H R  ~a Hero na3ep~m n o a e ~ )  K O P O T K O ~ B ~  mep MOT 

6 ~ ~ b  npmeHem came pa3~1xisn~e. Hanpmep, npn pa6o~e Ha ycmpwremx 
TIDBeJlHX HOHOB BHFOme ECIIOJZb30BaTb MeTOn me OTzaW H ~ e - j e t  CHC- 

Tew. ( D M . ,  HanpNep, 7117s1184. B padore /40Pna~ nonpdw8 o6rop ue- 
T O m K  IIOJlYYeHER HaK HellpepHBHhor, Tax H BMllyJIbCHhM aTOMHHX Q'YKOB. ~ T H  

MeTOmKE Tame M0K)ryT 6HTb IIPRNieHeHH AJIR 0 6 c y m a e ~  3AeCb EICCAenOBa- 

 HA^ PaCWa KOpOTKOXEByl@IX mep. H ~ K o H ~ ? ~ ,  npE nOCTaTOPH0 60- CePe- 

w 0 6 p a 3 0 ~ a ~ ~ ~  ~ c c n e q y e ~ b ~ t  H ~ ~ A O B  c n p m e ~ e m e ~  0 6 o r a 1 a e a ~  m e -  
Hefi MOXHO IIPOH3BOTIHTb HCII8peHEe HenOCpenCTBeHHO E3 meHE, HCIIOJIb3YR 

~ a a e p ~ o e  m3~ry~eme aw pasorpenan ee no sncoraur TemepaTyp ( M ~ T O A  ne- 

a 
YE) .  Y C T ~ H O B K ~ ,  o m c m a e ~ a ~  B ~ac~omqefi pa6o~e.  n p e n ~ a 3 ~ a n e ~ a  HJIR pa- 
6 0 ~ ~  B WHW C EPOTOHHHM YCKOPHTeJIeM B 3JIeKTPOMarHPrTHHM MaCC-CeIIapa- 

~ o p m .  IIoa~ohty, no u n e m  aaropa, ~an6onee npHemeMben B T a m  ycnosx- 
RX C ~ O C O ~ O M  npmoToanem TemoBoro rry-wa aTouoB K O ~ O T K O ] I [ H B ~  mep 
RBNieTca MeTon apauamerocn KonneKTopa c n a s e p m  Hcnapemeu, ~ o ~ o p n 8  
yare O ~ C ~ X J ~ ~ H  B pasnene I. 

~ E ~ W C H O ~  JIa3epHOe H3JImeHHe HJIR ECMPeHHR C IIOBePXBOCTH KOJIJIeK- 

TOpa KOpOTKOXEBy'U&7X H-OB 3aBOJ@lTCR B yCTaHOBXE (CM. PHC. 4) DO 

KBapueBOhty BWIOKOHHO-OIITHY0CKO~ CBeTOBOW 5.?mJIb~Ii& aT0M-d nJn lOK,  



Ka IIpeACTaaruIeTCR CJIOIBHEW (MOXHO CAeJIaTb TOJIbKO CTaTHCTH¶eCKHe 0WH- 

KE). 21 TeM He MeHe-3, 3KCnepEMeATH Ha Cpel.UiEX H TSDBeXb[X mpaX IIPOBO- 

L[EIT~ ,  m-EIEAEMOM~. H ~ X H O ,  B weme, ¶TO Teopm p a s s m a e ~ c ~ , ~  YTO 

B HeaaJIeKOM dy,IQ'UeM IIpeACTaBHTCR BO3MOlgHOCTb IIPOH3BeCTH borne TO¶HbIe 

paCYeTH OTHOCHTeJIbHO TBP , Q e p  3 T d  o ~ J I ~ c T H .  Y B ~ J I H W T ~  Re KOW- 

lreCTB0 HJep 24mdiZ MOXHO, HCnOnb3yR donee HHT~HcHBHHB I IPoToHH~~~~ w- 
¶OK HW peaKm ( P , Y P p )  Ha 060FaUle~~0fi m e -  H Ha 6mee MRTKHX IQO- 

TOHU -L I0 - 20 I~lai3, a Tame peaKqtar c Tmxemm HoHam H T e n n o B m  

H ~ ~ ~ T P O H ~ M I I .  

Obaapyxenne Hecoxpa eHm CP-Y~THOCTH B I964 row B npouecce pac- 
w a  HeBTpanbHaoc KaoHoB r120-122/ H ,  MK cneacmse C P T - T ~ O ~ ~ ~ ,  mexy- 
ee 3a ~060fi Hapyltlewe T-HHB~PH~HTHOCTE B C J I ~ ~ H X  B ~ ~ B M o A ~ ~ ~ c T B H R X  

X 2 ~ 2 6 / ,  HHM OB 0 6onbruoe KOJIH¶eCTBO H ~ H C K ~ H H ~ ~  B 3TOM HanPZlB- 

Lnnff22'cOpep"BTCfi BCe nolIHTKn noacKa T-H~HHBEI~E~HTHHX nemn. B o63ope 

~@@KTOB,  CAeJIaHHbIe a0  I981 rOaa. n0~p06Wls 0 6 3 0 ~  3KCllePHMeHTaJIbHOTO 

noHcKa HapymeHm T - H H B ~ ~ S ~ ~ H T H O C T H  B 6e~a-pacnaae, 3aRmnaIoqerocR B 

mMepemH T P O ~ H H X  ~appemmfi  THua C ~ H  mpa - mnynbc 6 e ~ a - Y ~ C T W  - 
RMllyJIbC H ~ ~ ~ T P H H O  ( m a  OTH~YE), AaH B padore /Iz7/. BO BCeX clIyrIaRx 

H3-3a H ~ Z O C T ~ T O ¶ H O ~  ~ K c I I ~ ~ ~ M ~ H T ? L ~ I ~ H O ~ ~  TOWOCTH CAeJIaTb OAH03HaYHHk 

BklBOa 0 HeCOXpaHeHEM T-HHB~PH~HTHOCTH He npeACTaBNIeTCR B03MOWHb[M. 

JIHlUb , C B O ~ O , ~ ~ H O -  

IW HehpOHa %O CBJI3aH0, I'JMBWlM 

06pa30~.  K ~ R  yxe o ~ m s a a o c b  B p a 3 ~ e ~ 1 e  3,c TeM, s ~ o  cyuecTsyroT onpe- 
&enerne T P ~ A H O C T H  B npmoTomem ~ O J I ~ I H ~ O B ~ H H N X  a~cm6nefi pamoaK- 
TKEHHX H W A O B .  Q03T0hlydYI eCw BOCttOJIb3OBaTbCR ~ C T ~ H O B K O B ,  IIPHBeEeH- 

HOB Ha PEG. 4, CAeJIaB HeKOTOPble H3MeHeHER B CHCTeMe PeI'HCTPaIDTE mep- 
HMX ~ a w e w r t ,  TO m m e  M O ~ O  0 p r a m 3 o ~ a ~ b  rs~epewre T~O%HL.JX Koppe- 

Ha 6onee nrprpo~o~ Kpyre mep E c m e f i  TOYHOCTHI, ¶eM  TO cae- 
JBHO K HacTomehly Bpmem. DLR wroro B pemc~papyromefi cacTeMe ~eo6xo-  

m 0  06eCUe¶KTb pe l7ECTpa~  mep OTaaQi, ¶TO AOCTHI'aeTCR 3a~eHoa nono- 
BHW CIJJWTHJLRRPOPOB (Yepe3 O ~ H H )  AeTeKTOpaME H a  OCHOBe MBXPOKitHaJIbWIX 

~ u r a c ~ a ~ ,  K a K   TO m ~ a 3 a ~ 0  HB PEC. 5, rae mapam I 0  H I1 c HKrIeKcarm 
o6osmnem T ~ ~ K T H  pemcTpagHH qqep o~mna H 6 e ~ a - s a c ~ m  cooTBeTcTsex- 

HO . 

n p e r ~ n 3 ~ o ~ n ~ e  aKcnepmeHTH, Hanpmep, no ~ i 3 ~ e p e m m  rpamsm 3 ~ e p r ~ f i  

6eTa-cIIe~TpoB E O~P~AWIJI~HKKI H ~ % T P H H H O ~ ~  MaCCH, CneKTpOB KOHBePCHOHHHX 

3JIeKTpOHOB MaJIEtX ( 5 I K ~ B )  3HepI'H&, pa3WrlHHX PJIOBKX ~~ppe-fi 
npH d , - p - H npymx ( ~ a n p m e p ,  ~ K ~ O T H ~ ~ C K ~ )  pacnaaax EJIE n p ~  
aenemH opHeaTHposaHmx KOPOTKOIIMBYUW[ mep. Onpeaene~mil HHTepec 
npeacTameT Tame BOBMOIELHOCT~ n o m e H H R  nOJHpH30BaHHHX r a 3 0 m  ME- 

lue~efi aToMoB P ~ ~ J I H ¶ H H X  mep AJIR ~ccneaoBaHHji B O ~ J I ~ C T H  mepm peax- 
aft 

VTO Xe KaCaeTCR npo6nem TOKOB BTOPOrO poaa E '~-H~HHBE~~MHTHHX 

~ ~ K T O B  B C J I ~ ~ O M  B ~ ~ H M O ~ ~ ~ ~ C T B R H ,  TO H ~ O ~ X O ~ O C T ~  B IlOCTaHOBKe HOBHX 

KOppe-OHHHX 3KCnepEMeHTOB O Y e B W a .  T ~ M  donee, T O  3TH 3KCUepEMeH- 

TH MOT O H T ~  nomperylem TeopeTmecwom pacneTam r p y m  Cmyyj$yo. 
aKTPrBHo p a 6 o ~ w e f i  B HacTomee spew B ~ T O M  Hanpamem (CM. 

I"'). O T M ~ T ~ O ~  T a m ,  ¶TO CYl4eCTByXJT ZPyTHe ITpemOXeHHR KOPPeJW@OHHHX 

3KCUepEMeHTOB, B KOTOPHX O ~ C ~ ~ ~ T C R  B03MOXHOCTb H3MepeHaR CKOPOCTXHX 



pacnpexenemP m e p  OTnaW5 oTHocHTenHo 6 e ~ a - q a c ~  /I4?/ m onpenene- 

m Hanpamemii cnuaoB m e p  B KoHeynoM C o c T o m n  '"f127/ npa 6 e s a - p c -  
m e  c ~ C ~ O J I ~ ~ O B ~ H M ~ M  naaepnoii Texnnmi. Bce 3TH O ~ C T O R T ~ J I ~ C T B ~ ,  B ~ F I -  

Tne H B C I ~ O ~ ~ O B ~ H W I ~  BMecTe, MOTJJM 6n B ~ H ~ P I I T ~ J I ~ H O ~ ~  CTeneHH r r p o ~ c m ~ b  
o6cya;qaeme B H~cTOR~@% padore IipoCiAem TBP H T-HHB~PE~~HTHOCTH B C W -  
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O ~ C ~ R C ~ ~ ~ ~ T C R  B03MOXHOCTN nOCTaHOBKU JIa3epHO-RJ&epHO- 
CfleKTPOCKOnHYeCKHX 3KCIIePUMeHTOB Ha KaYeCTBeHHO HOBOM 

ypoaae, Hanpasnemhnr Ha pemeHue npo6nem1 TOKOB BToporo 
pOAa # I'IOUCK T - H ~ u H B ~ ~ u ~ H T H ~ I x  ~ @ @ ~ K T O B  B npOqeCCf2 6 e ~ a -  
pacnwa  aToMHblx Rnep. P ~ C C M ~ T P H B ~ ~ T C H  Bonpoc fioBbimeHnR 
qYBCTBNTeJIbHOCTU 3KCnePUMeHTOB, HanpaBJIeHHMX Ha U3weHNe 
MeTOJ&aMU JKa3ep~ofi CneKTpOCKOJIHH OCffOBHalX XapaKTePUCTHK 
HAep, yJ&aneHHblX O T  JlkiHUU ~ ~ T ~ - c T ~ ~ u J I ~ H o c T u .  

Solnyshkin A.A. 13-89-1 17 
Laser  Spectroscopy Atoms Beems 
of  Short-Lived Kuclei 

A p o s s i b i l i t y  of performing laser -nuc lear -spec t roscopic  
experiments  a t  q u a l i t a t i v e l y  new l e v e l  aimed t o  s o l v e  t h e  
second-class c u r r e n t  problem and t o  s ea rch  f o r  T-non-in- 
v a r i a n t  e f f e c t s  i n  t h e  beta-decay of atomic n u c l e i  i s  
d i s c u s s e d .  The ques t i on  of t h e  increament i n  e f f i c i e n c y  
of t h e  experiments ,  aimed t o  s tudy  t h e  main c h a r a c t e r i s -  
t i c s  of  n u c l e i ,  f a r  from t h e  b e t a - s t a b i l i t y ,  by means of 
t h e  l a s e r  spec t roscopy  methods. 

The i n v e s t i g a t i o n  has  been performed a t  t h e  Laboratory 
of Nuclear Problems, J I N R .  
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