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'ABSTRACT
A set of attenuation coefficients have been calculated to
be used in the interpretation of angular distributions of gamma radiz-

tions from partially aligned nuclei.
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E#Cited staces prqduced'in heavy ion (HI) reactions of the type (HI,Xm)
are well aligned relative to the beaﬁ direction.1 As a consequeﬁce,,gamma rays
depopulating these states exhibit chafgcteristictﬁngular distributions depgnding
upon the_multipblariﬁies of tﬁe radiations and spins of the involved nuclear
states. This fortunate‘circumstance provides the reseaﬁcher with the opportunitj
to study higﬁ and woderate spin stafes in a wide fange of nuclei. Indeed, tables
of coefficients néeded to interpret measuréd gamma raybangular distributions have
appeared in the literature, a particularly useful example of which is the tables
published by T. YTamézaki2 in Nuclear Data. This-paper2 provides tables of ahgue
lar distribution coefficients fof the case of total alignment and formulas for
calculating attenuation coefficients Qk(J) when allgnment is incomplete.

The angular distribution function for a transition J. - Jf, wheze J

reéresents the spin of the nuclear state is usually expressed as

- W(e) =1+ AP, (cose) + 4P4(cose) ¢H)

In Ysmazaki's notation; the angilar distribution coefficients AK which aﬁpear in

this function are 1abe11ed AK for the case of complete alignmment. Thus, in

this case

We) =1+ 4, "P (ccase) + 4, xPl‘_(cos.e) )
If thelalignment;is partial, this function may ge replaced2

W) =1+ QhAzmaxP (cosd) + a maxP4(cosé) 4 (3)

vhere ) énd o <re attenuation coefficients which depend on J and the distribu~

tior of the nuclear state over its m substates. Yamazaki gives explicit expressioms




wlpm
for the calculation of coefficients ok(J) and discusses the eﬁperimentally Justi-
fiable assumptibn that pa~tial alignment may be represehted by a Gaussian dis- .
tribution in m states., - | |
In the following table Qk(J) has been calculated for K = 2,4 and J
ranging from 1 to 26. The distribution in m states is characterized by a para-

meter ¢ which is the half width of the assumed Gaussian distributiomn; in parti-

cular, the m-state population parameter is given by

e-ﬁZIZGZ
P = ———— (%)

.:g e 20

m'=-J.

For convenienée, the attenﬁation coefficients Gk(J) are tabulated against ofJ
for values ranging from 0.1 to 2.0.

To illustrate the use of‘these tables consider the following example:
Assumé that a Ji = 10 state has been prepared by some means so that its m=state
distribution is represented by a gaussian centered cn. the m = 0 state. Asoume
also that this stafe decéys by an L = 2 transition to a fihallstate Jf = 5, With
the help of Yamazaki's tables ope obtains values for ﬁhe.angulaf distribution co-

efficlents for maximum alignment which, in this case, would be

8,0 = 0.61353, A = -0.17514

Since the nuclei are only partially aligned after their formatiom, an experi-
mental determination of A2 and Ah will yield values which are equal te Qhézmax

and o&A&max’ where ¢ and o depend on the width of the Gaussian digtributien.
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1f o/3J were 0.3 for the 3; = 10 state, one obtains from the following table the

attenuation coefficiente

i

o (10) = 0.7560, q,(10) = 0.4093

The expected angular distribution coefficients would then be

A, = chlo)Azmax =’<o.7sso)x(o°41353) = 0.3126

ch(lO)A&max = (0.4093)x(-0.17514) = -0,0717

Ay
The authors wish to thank P, Thieberger and W. Bornstein for program-
ming help and E. Auerbach for programming help and the use of his subroutine for

generating Clebs-Gordan coefficients.
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