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KOHBePCMOHHbIX e+e-- nap ( N o ) ,  y A O B J C e T B O p 5 W ~ X  YCJCOBUD (a ( <o , l ,  O T  

~ H ~ Y ~ H H H  r ( c u . p n c . 3  ). B 06rnc-1~ r > 4  wcno c o 6 m f i  OT KOHBePCHH 

Y-KBaHTOB,  C O r M C H O  p e 3 y J I b T a T a M  M o A e J M P O B a H H H .  d O J I X H 0  6 m  

~OCTOHHHbIM.  H a 6 n l o n a l o w R c s l  c ~ r a 6 b l i  P O C T  3Toro Y n c n a  O ~ ~ C J I O B J ~ H  

BKJBAOM nap O T  KOHBePCMM BTOpMYHblX Y-KBBHTOB. POAMBUIHXCH H a  

C T e H K a X  K a H a n a .  Ansl UCKAloYeHHH 3 T O r 0  B K J a A a  3aBMCMMOCTb No ( r )  

a n n p o K c u M n p o a a n a c b  ~ P H M O R  JMHMeR B o6nacm r > 5 ,  a s a ~ e ~  

C O O T B e T C T B e H H O  YMeHbIIEIJIUcb 3HaYeHCISI N o ( r )  EO B C e M  A H a n a 3 0 H e  r .  

Bemw~a n o n p a a K n  npn r=3 ,9  cocTaauna 11%. S ~ a ~ e ~ n e  No npn ~ 3 . 9  

H C l l O n b 3 0 B a A O C b  LWIH O n p e A e J t e H H H  n 0 T O K a  Y-KBaHTOB. 

~ U C ~ O  nap N O T  KOHBePCHH Y-KBaHTOB C B S O a H O  C YMCJOM 

IlpOllleAuulrX Y e p 3  K O H B e p T O P  ~ O T O H O B  1, CAedylC)U(UM B b l p a X e H H e M :  

N = I  ( l - e - P d ) .  r A e  P - K O ~ @ @ H U M ~ H T  O C J ~ ~ ~ J I ~ H M S I  I lOTOKa  Y -KBaHTOB.  Y 

d - T O n ~ n H a  K O H B e p T O p a .  

Am O n p e A e n e H u H  P 6 b m 0  B b l q n c n e H o  ucal - c e q e H n e  poxnetins 

e + e - - n a p b r  Y - K B ~ H T ~ M M  H a  n n e K c u r n a c e  c y q e T o M  ero a T O M H O r O  C o c T a B a .  

Korepe~mas! H H e K O r e p e H T H a H  YaCTM C e Y e H M H  B W M C J e H b l  B 

Bb lCOKO3HepreTb iYeCKOM ~ P H ~ J I M I ~ H M M  COrJEICHO /I3/ ,pH pa3.fIMYHblX 

3 H a q e H M S X  3 H e p r H M  Y - K B a H T a  M OrpaHMYeHMM H a  C .  ~ ~ c I ~ o J I ~ ~ o B ~ ~ H c ~  

/14/ @ o p ~ @ a K ~ o p b ~  n H e K o r e p e H m b l e  QYHKUMM paccemug X~PTPM-Qo~a  . 
n o n p a ~ ~ a  K B e J H Y M H e  ucal , O ~ ~ C J O B ~ ~ H H ~ H  B ~ ~ H M O P B R C T B M P M  

M ~ X U  e+ M e- B K O H ~ W O M  COCTOHHMH /I5/ K H e  P a C C M O T P e H H a S l  B 

pa60Te'13/, H e  I l peBbIULXT 0.1%. 

6 b 1 a o  BbUlOnHeHO C p a B H e H H e  p e 3 y J b T a T O B  P a C Y e T O B  H 

3 K C i l e p M M e H T a J b H b l X  M H H b M  aN( C e Y e H M H  KOHBepCMH Y - K B a H T a  H a  a T O M e  

Y r n e p O M  n p M  E y  = 1 r3B. ~ K C ~ ~ ~ P H M ~ H T ~ J I ~ H O ~  3 H a Y e H M  L161 o = 
exp 

(0,3321 2 0,0031) 6 B npemenax T O ~ H O C T A  H ~ M ~ P ~ H H H  c o B n a m e T  c 

p e 3 Y n b T a T O M  H a m e r o  p a c Y e T a  ucal = 0,3316 6 .  H e c ~ o ~ p s l  H a  cna6ya 

~ ~ B H C H M O C T ~  C e q e H n s l  OT 3 ~ e p r u n  ( B  mnana30~e 800-2000 MsB OHO 

M3MeHHeTCH H a  2 % ) ,  6 6 1 ~ 0  Bb lnOJHeHO yCpeAHE.HMe C e Y e H c l H  no 

3 H t . p r e T H Y e C K O M Y  C n e K T p Y  Y -KBaHTOB.  O K O H Y ~ T ~ J ~ ~ ~ H ~ R  TOYHOCTb  

B b i q n c n e H u g  c e q e H m  r e H e p a u n  nap H a  nnetxurnace n o m r a J r a c b  p a ~ ~ o i  

1%. B ~ P o ~ T ~ ~ o c T ~  KOHBepCMM Y - K B a H T a  n p M  YCJrOBMH 1s i < 0 . 1  H ~ R A ~ H ~  

P ~ B H O R  ( 5 . 7 3 + 0 . 1 7 ) . 1 0 - ~ .  

1 1  



Yacn a T o M o e ,  poanemxcsl B h t n m e H u ,  p a 3 ~ a n n ~ a e ~ c s l  na-aa 

saan~o~eficmnsl c eeqecmo~/8/. C e q e ~ u ~  ~aan~oneficmnsl ~ O ~ H T ~ O H W B  

C BeUleCTBOM BblYMCleHbl  B pa60~e ' l~ ' .  P E I c W T  H a  OCHOBe  p a 6 0 T d ~ ~ ' .  

Y'-Ull%l~alo~efi B p e M s l  @oPMHPOB~HMSI IlO3HTPOHHSI. A a e T  3 H a q e H H e  A o m  

aTOMOB. B b l l l l e ~ H X  H 3  MMUleHM, p a B H O e  ( 9 9 , 2 5 0 . 4  ) %  . n p e H e 6 w ~ e ~ H e  

B p e M e H e M  @0phtnpOBaHHS1 Y M e H b ~ l O  6~ 3TY B e A H q H H Y  H a  17%. 

X a p a K ~ e p H a s l  p a C f l a A H a s l  M H H a  f lO3HTPOHMsl  B T P M f l l e T H O M  COCTOSMHH 

c nmyf icou  1000 MsB/c pama 42 KM,  qm more ~ e ~ b m e  MHHW K a H a m .  

Oma~o npn npoxoxnetinu yepea oyniuajoqee M a r H u m o e  none nywa A2e B 

TpMflAeTHOM COCMSRlHM BOJIHOBBSI @YHKLWSI 50% aTOMOB C T a H O B H T C S  

c y T ' E p l l O 3 H ~ e f i  BOJHOBblX @ Y H K U U ~  AZe B TpHf lAeTHOM H C H H r l e T H O M  

COCTOsrrtUslx . Bpew X H 3 H H  C O C T O S M H ~ ~ .  OflWCbBaeMbM TaKHMM 

Cyl lepf lO3HLWslMH BOJHOBblX @YHKWIR, YMeHbUaeTCSI  C POCTOM 

r a w - @ a ~ ~ o ? a  a T o M a  H C o o m e T c m ~ I q a s l  pacnamasl n m H a  c ~ H o B H T C S I  

conocTa~nwii c ~ H O R  K a t t a m .  nocae n n p o x o x n e f i n s  owwmqero nom 

IlYqOK COCTOHT H 3  AZe B T P H f l l e T H O M  M C H H r l e T H O M  COCTOSMHSIX, 

COOTHOlUeHHe M e X W  KOT0pbW.H OCLWnJIHPY2T B 3BBMCHMOCTH O T  

raMMa-@a~~9pa a ~ o M a / ~ ~ / .  T ~ K H M  O ~ P ~ ~ O M ,  npu m u X e H W u  B K a H a n e  

W C T b  aTOMOB P a C f l a i E i e T C s l  H H e  6 y n e ~  P e r M C T P H p O B a T b C s l  Y C T ~ H O B K O ~ ~ .  

Pacqe~w no~asam,  YTO B ~ H H O M  3 ~ c n e p u ~ e ~ T e  no c n e K T p o M e T p u y e c K o r o  

M a r H H T a  AOXOAMT ( 8 9 , 3 + 0 , 8 ) %  O T  HCXOAHOrO l l H C J a  aTOMOB.  

, ~ A S I  A O f l O J H H T e A b H O r O  f lOAaBAeHUS1  OH^ f lPU 06pa6ome MH@OPM~UMM 

BBOAUJCs l  K P H T ~ P H ~ ~  H a  BeAHYHHy HHTeHCHBHOCTM I l y Y K a ,  n p H  3 T O M  AASI 

ma&~efiuero a ~ a m 3 a  ocmmnocb ( 9 6 2 3  ) %  a T o u o B .  

Omoure~ne ~ e p o m o c ~ e i i  nonanatinsl K o H a e p c n o H H b l x  nap H nap OT 

P a 3 B a J a  A Z e  B WBCTBHTeJIbHYIO 06nacn  A e T e K T O P O B  p a B H 0  ( 0 . 9 8  L o ,  02 ) . 
~ @ @ K T U B H O C T ~  A e T e K T O P O B  I lPH P e T H C T P a U H H  ete-- f l a p  U C K J I O q a e T C s l  M3 

o m o u e H n s l  N A / I r .  

C y q e m M  n e p e w c n e H t i b u c  BbUIIe n o n p a B o K ,  u a ~ e p e ~ ~ o e  o T H o m e H n e  

q H C m  aTOMOB flO3MTPOHMsl K qMCAY r - K B a H T O B ,  HOpMMpoBaHHOe  H a  

M O H H T O P H ~ ~ ~  C Y e T ,  f l 0 3 B O J S l e T  I lOJWqMTb K ~ ~ @ @ M W ~ H T  ~ H f l p e H H e f i  

KOHBepCHH @ o T O H ~  B a T O M  ~ ~ ~ ~ M T P o H H ~ ~ , H ~ x o A ~ ~ ~ c S I  B OCHOBHOM 

cocmmnn: 

~ ~ ( 1 s )  = ( 0 , 7 6 ~ 0 , 1 2 ) . 1 0 - ~ .  (10) 
n 0 J I y ~ e H H b l f i  P e 3 Y J b T a T  C O B f l a A a e T  C T e O P e T H Y e C K H M  3 H a Y e H M e M  ~ ~ ( 1 s )  = 

0,70 '10-~  H C 3 K C f l € ? p H ~ H T a f i H o f i  o ~ e ~ r o f i  ~ ~ ( 1 s )  = (0.5+1.0) 
/7/ nowqe~~of i  pattee . 

(6) ,(7)  H (10) AJlsl K O ~ @ @ M W ~ H T ~  ~ H f l p e H H e R  KOHBePCMM 

@ O T O H ~  B a T O M  flO3MTpOHHsl  n O J I y Y a e M  

~ ~ = ( 0 , 9 2 - ' 0 , 1 4  

M O ~ O C H T ~ ~ ~ H O ~ ~  BePOSITkiOCTH BTOMHOrO p a C f l a A a  n o  - M e 3 O H a  

C O O T B e T C T B e H H O  HMeeM 

~ ~ = ( 1 . 8 4 2 C . 2 9 ) ~ 1 0 - ~  . 
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AaaHacbe~  n . r .  H A p .  P 1-89-62 1 
M s ~ e p e ~ u e  K O ~ @ @ H ~ H ~ H T ~  B H Y T ~ ~ H H ~ ~ ~  K O H B e P C U H  

raMMa-fiBaHTa B aTOM n03HTpOHUR Aze 
U BepORTHOCTH PaCnaAa K O  ' y + Aze 

B P C - B ~ ~ H M O Q ~ ~ ~ C T B U ~ ~ X  npH E p  = 70 r3B nOA YrnOM 8,4O 
B n a 6 0 p a ~ o p ~ o f i  CucTeMe u s ~ e p e ~ o  OTHOIUeHUe sucna  ynbTpape- 
nRTHBHCTCKHX n03UTpOHHeB (Aze) K s U C J I y  raMMa-KBaHTOB B HH- 

-repsane UMnyJIbCOB 800-2000 M ~ B / c .  O n p e ~ e n e ~ a  oTHocuTenbHaR 
BepORTHOCTb p ,  = (1 ,84k0,29) '10-9  paCnaAa n o  + y + AZe.  
~ H Z I ~ ~ H U ~  p , OnpeAeJIReTCR K O ~ I # I P ~ ~ P ~ ~ H T O M  ~HyTpeHHefi KOHBep- 
CUH & O T O H ~  B aTOM I I 0 3 U T P O H H R  P , , .  BCeX PaAHa~UOHHbIX 
npoueccoB C 3HeprPiefi ~ ~ M M ~ - K B ~ ~ T O B  M H O r O  60nbIUe MaCCbI Aze 
BenlirIuHa P A  n0CTORHHa. O n p e ~ e n e ~ o  3 ~ a s e ~ u e  p~ = (0,92? 
+0 ,14) -10-9 .  

P a 6 o ~ a  BblnOJIHeHa B n a 6 o p a ~ o p u u  R,QePHbIX n p o 6 n e ~  OmM. 

n e p e ~ 0 ~  aBTOpOB 

Aravas 'ev  L.G. e t  a l .  P1-89-621 
Measurement of t h e  Photon I n t e r n a l  Convers ion 
C o e f f i c i e n t  i n t o  P o s i t r o n i u m  Atom Aze 
and of t h e  Branching R a t i o  f o r  rrO + y + Aze 
I4ecay 

The r a t i o  of t h e  p o s i t r o n i u m  u l t r a r e l a t i v i s t i c  atoms 
(Aze) number t o  t h e  photon number i n  t h e  momentum i n t e r v a l  
800-2000 MeV/c h a s  been measured i n  P C - i n t e r a c t i o n s  a t  Ep= 
= 70 GeV and a t  t h e  a n g l e  of 8.4O i n  t h e  l a b  f rame.  The 
b ranch ing  r a t i o  P ,  = (1.84 +O. 29>10-~  f o r  t h e  decay  
n o  + y + Aze h a s  been o b t a i n e d .  The v a l u e  of P,, i s  d e t e r -  
mined by t h e  photon i n t e r n a l  c o n v e r s i o n  c o e f f i c i e n t  i n t o  
a  p o s i t r o n i u m  P A .  I f  a  photon energy  i s  much g r e a t e r  t h a n  
t h e  p o s i t r o n i u m  mass ,  p~ h a s  a  c o n s t a n t  v a l u e  f o r  a l l  r a -  
d i a t i v e  p r o c e s s e s .  The v a l u e  P A  = ( 0 , 9 2 + 0 . 1 4 ) ~ 1 0 - ~  h a s  
been found. I 

The i n v e s t i g a t i o n  has  been performed a t  t h e  L a b o r a t o r y  

of Nuc lea r  Problems,  J I N R .  
Preprint of the Joint Institute for Nuclear Research. Dubna 1989 


