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TABLES OF COEFFICIENTS FOR INTERNAL CONVERSION ANGULAR CORReLATIONS 

M. E. Rose, L. C. Biedenharn and Go Bo Arfken 

The angular correlation function, I$($), i n  a double cascade i n  

which one or both t ransi t ions involves the emission of a conversion 

electron can be obtained from any standard correlation function by 

insertion of  appropriate factors i n  the Legendre polynomial expansion 

of Id(*). We adopt the correlation as the standard one, 

= maximum integer  of the set L1 L2 J (or J - b) where $ and L2 *3  w 
are  the angular momenta of the two quanta and J is the angular momentum 

of the in te rmdia te  s t a t e ,  I n  (1) 

and below w e  normalize t o  A,= 1 and, i n  general, Coefficient Of Po= 1. 

I n  (1) 9 takes on even values only. 

The coefficients BL 

get  the 8 -x correlation we replace (1) by 

have been tabulated f o r  a l l  cases of interest.' To v 

~ a r  x 3 a(- par t ic le  

2L(L+ 1 
by = v [ V - c  1) - &L+ 1) (3) 

1. So P. Lloyd, Phys. Rev. 83, 716 (1951)* 
D. L. Falkoff and 0. E. Uhlenbeck, Phys. Rev, 79, 323 (199) .  
L. C. Biedenharn and M. E. Rose, ORNL report  N'i;s 1098. 
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where L i s  the orb i t a l  

conversion electron 

- - 
Y "  w 

angular momentum of the d -particle. If x is  a 

(4) 

The coefficients b2(e) a re  tabulated below f o r  the K-shell conversion, 
2 for 12 values of 2 i n  the range lo,( Z,( 96, f o r  t ransi t ion energies k mc 

i n  the range 0,3< k$ 5.0 a d  f o r  the first f ive  e l e c t r i c  and first f ive  

mgnetic multipoles,' The values of b3 ( )I )2 ) a re  eas i ly  obtained from 

for both par i t ies ,  As explained, bos  1 i n  a l l  cases. For t ransi t ions 

i n  which the 

follow the same procedure, 

same a s  for  the pure 

-ray is mixed and the conversfon t rans i t ion  is pure we 

O f  course, i n  this case the A are not the 
1, 
1 -ray transit ions (see S. P,  Lloyd ), 

For conversion-conversion correlation we i n s e r t  two b-factors, one 

for each conversion electron 

The jus t i f ica t ion  for  this is simply t h a t  after the f i rs t  conversion the 

K-shell f i l ls  up by X-ray or Auger-electron emission very rapidly compared 

2, The formal par t  of the calculation has been described in a paper submitted 
t o  the Physical Reviewo 



t o  the lifetime of the intermediate nuclear state in a l l  prac t ica l  cases. 

The f i l l i n g  up ti= i s  also too short  t o  a l l w  appreciable precession of 

the nuclear momnt, in the in te rmdia te  s t a t e ,  by hfs coupling. 

For -conversion correlation we use 

The authors are indebted to  Dr. C. L. Perry, I@. C. Perbacs and 

- Ws. Nancy Dismuke of the Mathematics Panel f o r  performing the computations. 



TABLE I: b2 Coefficients for 2 * u) 

5.0 

0.7506 

1,0942 

1.0316 

1.0163 

1.0100 

0,9963 

1.00 20 

1.0010 

1.0006 

LOO04 

Note: EL, l+, designate electric, magnetic 2L-pole transitions respectively. 



E1 

E3 

*4 

E5 

Ml 

Mz 
"3 

M4 

H5 
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TABU3 11: b2 Coefficienta for 2 20 

5.0 

0,7188 

1.0913 

lo0270 

1,0126 

1,0071 

00 9830 

1,0087 

1.0038 

100024 

lo o O l ?  
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TABLE 111: b2 coefficients for Z 30 

M2 1,1646 

1,0623 

1.0362 

MS 1,0246 

M3 

M4 

0.5 

- 1,6292 

1,8631 

1,2827 

l,lL64 

1,0903 

00699 

1,1206 

1,0460 

1,0271 

1,0186 

100 

- 1,Oooo 

1,6338 

1 . 2918 

1,1022 

1,0615 

0 8130 

1,0755 

1.0292 

1,0172 

l.OlJ.9 

300 

0,3260 

1,1887 

1.0518 

1,0232 

1.0126 

0,9261 

1,0328 

1,0132 

1,0079 

1,0055 



k =  00 3 

E 1  - 1.9361 

E2 1,9246 

1,3008 E3 
E4 101%' 

E5 l*09W1 

M 1  0.4009 

1.2298 M2 

M3 

M5 

1,0810 

M4 1.0486 

1.0325 
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TABm N: b2 Coefficients far 2 = 40 

0.5 

- 1,6160 

1,8333 

1.2662 

1,1346 

1.0804 

0.5359 

1.1787 

1.0668 

1.0387 

1.0262 

L O  

- 1,0000 

1.5863 

1.1764 

1.0849 

1.0485 

0,6898 

1.1205 

lo0LSL 

2,0266 

1,0282 

1,8 

0,2759 

1.3298 

1.0885 

1,0392 

1,0209 

0.7908 

1.0831 

1.0317 

1,9186 

1.0128 

3 00 

0.2743 

1.1'703 

1.0400 

1.0156 

1.0075 

0.8583 

1,0586 

1,0228 

1,0136 

loW'3 
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k =  O e 3  

- 1.8231 El 

E2 1, aa6a 

*3 1.2764 

1.1347 

3 00 

Oe 1936 

1,402 

1,0242 

1.0067 

1,0022 

0.7174 

1.10% 

1,0393 

1,022 8 

l..Ol% 

5.0 
oe5;624 

1.9737 

1 e 0113 

1.0027 

1.0007 

0.7974 

1,0778 

1,0295 

1,0172 

1,0118 



I 

*2 

*3 

E4 

E5 
I M1 

M2 

M3 

*4 

MS 
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TABLE Q I o  b2 Coefficients for Z 2 64 

- 148129 
1,84W 

10 244-4 
1,1082 

l,O%O 

0,0800 

1, 3410 

1.1220 

1.0677 

l*04.l1 

0,1293 

1,1162 

100&9 

1,0027 

1,0006 

0,5837 

IOU46 

1,0527 

1,0299 

1,0201 

00h972 

1,0668 

100085 

1,0019 

100010 

0,6734 

1 1131 

100415 

1,0236 

1,0159 
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TABLE VIIB b2 Coefficients f o r  2 72 

k =  0.3 0.5 1.0 1,8 

1.7801 1,6155 1,3348 1,1678 

E3 1,2039 1*&23 1.0572 1.0194 
E2 

*4 1,0772 1,0480 1 o O u t 7  1*0031 

1,0311 1,0171 1,0036 1,0004 

0.0152 0 . 1104 0,2520 0 3687 

1.3647 1,3242 1,2645 1,2158 

ES 
% 
52 

% 
*S 

M3 1,1296 1,1160 lo09SO 10 0773 

1,0716 1.06Er5 1,0533 1,0436 

1,0464 1,0422 1,0352 1,0289 

3 00 

0.0735 

1.0968 

1,0096 

1 o o O 1 7  

1.0009 

o0L615 

1,1781 

1.0637 

1.0358 

1,0238 
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TABLE VI=: b2 Csefffcfents f o r  2 = 78 

0,0288 

1,0832 

1,0075 

l o r n 2 4  

1003 22 

0,3652 

1,2039 

1,0719 

1 .Ob03 

1.0266 

0,3861 

1,0584 

1*0002 

1,0042 

1,0036 

0 e 4365 

1,1717 

1,0601 

10033 6 

1,0222 



8 TABLE 1x8 b2 Coefficients for  2 =: 83 

1.0680 

1.0125 

10(401k 

5. 0.0247 

E.3 

E5 

M2 L3%2 

la0 

- 1,0000 

1.2083 

1.0188 

1.0016 

1.0003 

0.1279 

1 ,309  

1,1083 

1,0603 

1,0391 

108 

o.Wl60 

1,1073 

1,0071 

1,0016 

1,0320 

0.2166 

I, 2609 

1.0922 

L O f i L  
1.0338 

3 , O  

- 0.0103 

leO7% 

1.0078 

1.mU 

10d. to  

0.2853 

1, 22 55 
1,0789 

1.0439 

1.0289 



5.0 

0.2899 

1,0573 

1,0129 

1,0088 

1.0075 

0.2457 

1 . 2176 
l.074S 

1,0410 

1,0269 

. 
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I .  

k “ -  

E2 

E3 

E4 
E5 

0,  5 

TABLE XI: b2 Coefficients f o r  2 = 92 

1.0 1.8 

- 0.0856 

1,0631 

1.0128 

1.0097 

1.m86 

0.1522 

1,2636 

1,0912 

1.093 

l4C)329 

5.0 

0. a70 

1.0596 

1.0166 

1,OllL 

1,0095 

0,1743 

1.2362 

1,0805 

1,0440 

1,0287 
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TABLE E I s  b2 Coefffcients for 2 = 96 

1.8 

00%9 

1,0603 

1.0115 

1,0103 

1.0098 

0,0719 

1,3093 

1,1081 

1,0596 

1,0389 

3 e 0  

= 0.1213 

1,0634 

100173 

1,0132 

1,0112 

O,l019 

1.2801 

1,0965 

1.9531 

1,0346 

5.0 

0020l3 

1,0643 

1,0207 

1,0146 

1,0117 

0,1106 

1,2548 

1,0862 

l . O f ~ 7 1  

1 , 0306 


