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THE INTERNAL CONVERSION CORRELATION
FOR MIXED CONVERSION TRANSITICNS

M. E., Rose and L, C. Biedenharn

1 the angular correlation prroblem in a

‘In a recently published paper
dOuble. cascade in which one or both transitions involves the emission of a
conversion electron was treated, In the aforementioned work the restriction
to pure multipoles for the conversion transiticn was made. The purpose of
this report is to make the extension to the case in which the cohversion
transition is a mixture and we present results for the practical case qf a
mixture of 2L pole magnetic plus 2.L+l pole electric radiation.

The procedure is exactly like that presented in reference 1. The

electron current is now calculated with a perturbing interaction given in

terms of the vector potential

= oAy + 4R (1)

- -
Here A, and A, are the vector potentials for a magnetic 2L pole and an electric

2L+1 pole respectively, This, of course, defines the scalar potential as a

mivbure with the same weight factors. We can normalize to

2 2
A+ F =1 (2)
2, 52 . : X . , : )
and /ﬁ is the intensity ratio of magnetic to electric multipoles.
It is a straightforward matter to obtain the eléch‘on current by the
methods of reference 1. We find for the correlation function giving the

coincidence rate in a mixed conversion pure gama correlation®

1, M. . Rose, L. C. Biedenharn and G. B. Arfken, Phys. Rev. 85, 5 (1952).
*  pHere and below we present only the results. Details of the derivation may
be found in a forthcoming article to be submitted to the Reviews of Modern

Physics.
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C_C
w(P) = o 2 W) +eador VIS w9y (3)

.m 2
— W N+ =
C C

Here Wm(U?) is the correlation function given in reference 1 for a cascade in

vwnich the conversion transition is a pure 2L nole magnetic transition (ML);

We(w) is the corresponding correlation function when the conversion transiticn

is a pure 2I‘+1

pole electric transition (EL+1); W'(U) is the interferencs
term for the }"-)‘ transition of the cascade. Thus, if the cascade is
designated by jl(EL+ 1+ ML) j(EL' or I‘/IL')j2 (read from left to right or

from right to left) then

LV L'LW .
Wy = (2+1)) by (m) iy €1 w(ddiLs Y d,)
)Y
° W(ij'L';ng) Py (cos V) (3a)
+11+1Y
W = (2L+3) S byte) ¢ BRI LY e L1 M5y)
J

W(JIL'L13 ¥ 3p) Py (cos V) (3b)

and the interference term W' is the one characteristic of the Y‘U cascade,

W= Y(an+1y(en+3) S okl cIl*lIl“'“ W(IILL+15/3;)
Y

W(IIL'L3 ¥ 3p) B (cos V) (32)
As usual V is even and the by (m) and b, (e) are given for the K-shell in
reference 1 and also in ORNL report No. 1097. In‘(B) Cp is the internal
conversion coefficient for the pure M, radiation, C. is the corresponding

L
coefficient for the pure EL+ 1 radiation and
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- 2 2
C=d cpt A
is the conversion coefficient which would be actually observed in the mixed

" transition, 'Numerical values of the conversion coefficients for the K-shell

are published elsewhere, 2

The remaining factor b' is the physical parameter which converts the
mixed term for)"-af cascades to c.e. -~ Y (or f- c.e.,) cascades, It is to
noted that bt is independent of » so that the interference term has the same

angular dependence in the two cases, The mixture parameter b' is given by

(G- O,
Re[e( )(1 L+) - L;;l)]

(2L+—l)(2L1-3:)- r L + l][ (L4 2)(L+l)]

L[T ’Te

L(L+2)

(L)

where Re means real part and Te and Ty are defined in reference 1, Eq's. (héa)

and (L48a); in the same notation

16, [(L+1)(R1+ Rp) - (2L+3) R3 -~ R)_J

e =

E = 1
l (L+1)(R;+Rp) - (2L#3) By - R ¥ =1t

i !
ié 1 (By+ Ry) ‘
e ™ = 3T W, ¥ sLt 1
[ R3+ Ry |

The following tables give b' for I,

e

1, 2, 3, b and for the same range

of Z and energy (k) values used in previous work on the K-shell conversiocn

' 1,2 . : . s ]
processes, °  As an aid to extrapolation we give the following limiting values

2. M. E. Rose, G. H. Goertzel, B. Spinrad, J. Harr and P. Strong, Phys. Rev.
83, 79 (1951).



-
(a) for z =0

=1/2
bt = [1+ y Lt

[

N

+ 2

=

L
K
(b) for k —» o

0f course, for the correlation in which the pure )*is replaced by
any other radiation we have only to insert the appropriate b, as additional
factors of the Legendre polynomials Py in (3a), (3b) and (3¢). These are
given in referénce 1 for of -particles and for pure conversion transitions
while f@r /fadeéay transitions.the appropriate factors can be obtzined (for

3

not too large Z) from the thesis of M, Fuchs,

3. Fuchs, The Effect of Nuclear Charge and Interference on Beta-Garma
Angular Correlation, Ph. D. dissertation, University of Michigan (1951).
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TABLES OF b!

~01899
-.2083
-.2287
=.2536
-.2916
~+3130
-+3200

~02972

=63032
-.3288
—o3567
=.3877
-.11383
-oli759
-05003
=,5126
=.5077
=.4913
=.14610
=oL1hL

-,1898
-0 2166
-.2491
=62905
=.3692
=.1i353
~.11825
=.1953

=,3016
=,3365
=.3772
=.i251
-, 5106
=, 5785
=622
=,6L86
=.6527
<o6LlL7
<6231
=0 5895

=.1909
=.22143
<, 2669
-.3225
=311
-, 5235
-, 5857
=.6059

=4 3020
=o3LL7
~,3956
= 11576

'=05658

=o61460
=, 69L7
;.7o9h
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-,6951
=.6728

'='06th
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TABLES OF b~
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=6272
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{PABLES OF b
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