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Abstract

The ¢ — mixing ratios of y— transitions {from levels ©
Cd populated 1n the o1z s 0d (nh ) reactions have been
calculated in the present work using the a) — ratio methed. The results
obtainned confirm the validity of this method and its capability in
predicting any inaccuracy in the expenimental data,

116, 112, 114
i

Introduction

The '™ €d, '** Cd and ' Cd isotopes have been subject of
several investigations. The information obtained on "9Cd up to 1983
and'"*Cd up to 1980 have been compiled by DeGlder et. al. (1) and
peker (2) respectively . The data published on '*Cd up to 1982 have
been reported by Blacot and Marguier (3).

Levels in '™ 1% 1% Cd isotapes have been studied by youhana et.
al. (4) using (n.y)reactions with reactor fast neutrons. Angular
distributions of several ¥ - rays in each isotope have been measured.
The mixing ratios of several y - transitions in each isotope have
deduced and compared where possible with those previously reported
by other authors.

E2 /M1 mixing ratios of (27 - 27) ¥ - transitions in A g
isotopes have been determined by youhana and Al- Amlll {5) by
measuring the angular distributions of y - rays depopulating ** levels
C‘{Clied in the "'%"%!* ¢d (n,f v) reactions. Spin — parity of

= 2" have been assigned to the 250 6.6 Ke V level of "2 ¢d

Levels in ' '“Cd have been studied through the (n,i ¥) reaction
with monoenergelic neutrons by Garrett et. al. (6). An extended set of
experiments including v - ray angular distributions and v -
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coincidence measurement, was performed. A total of 373 v - ravs were
placed in a level scheme comprising 200 levels up to 4 Mev in
excitation, Mixing ratios of 68 y- transitions have been determined
but, unfortunatdy the corresponding a; — coefficients have not been
reported.

Lhe structure of 2ed was, nvestigated by Drissi et.al (7} using

the 4 Cd (n.ay) '“Cd and * Pd (e, 2n v ) * Cd reactions . The

results were combined with published data resulting in a complete
level scheme over large range of spins and excitation energies .
Mixing rations of several -y- transitions have also been determined.
The energies and intensities of ¥ - rays form levels of ''*!"!!* 4

have also been published in the Table of Isotopes 8" edition (8).

The main aim of the present work is to confirm the validity of as —
ratio method to calculate the multi pole mixing ratios, & ol -
transition Form level excited in the 1'% ¢d (n,n 7y ) reactions.

Data Reduction Analysis

In this methed the levels of the product nuclei that have at least
two — v — transitions whose angular distributions have been measured
and onc of which is purc transition or can be considered as a pure v
transitions are taken into consideration.

Thed - mixing ratios of the other transition can then be

calculated using eq [1]

HE['IE_JE-J) Fz('ﬁ_*m)ﬁLz;ﬁ F;(JFEL1'*H)+53F:; ('{!fz‘{'zlz'ﬁ)

a,(Ji—Jf) (+a2)F2(fLinsy 2

the values of F; — coetficients are presented in ref (9).

In this equation, a; (J, — Ip) represents the experimental a; —
cocfficient reported for the y transitions whose ¢ - values are to be
calculated and ay (J; — Jp) represents the experimental a;- coefhicient
reportal For the pure transition angular momentum L; , taken to be

Li=|Ji—.Jf|and Ly=L; # 0
for such - transition , the equation become
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Fo\J L L Ji+ 26,0, L LyJi)+ 82 F (5 Ly L, Ji))

ﬂz(tff—u’rr):fz(ﬁ) 1+ 872 -

Which are in the case of ''"'*'"*¢Cd ISOtopes are :
a,(2-2) —0.41833-1.224765 +0.1285
a,(2-0) ~0.59761{1 + 5° )

a,(4—2) 04477 -1.05945 +0.47005°
a,(4-2) ~0.4477(1+ 67

Result Discussion

The energy levels of SR Cd and the related Y - transitions
whose a»>- coelfficients have been used to calculate the corresponding
& - values by this method are presented in table {1). The - values of 27
- 2" transitions are calculated using eq [3] and those of 4' - 27
transitions are calculated using eq [4].

[t is clear form table (1) that the & — values calculated in present
work are in general, n good agreement or consistent within the
assoclated errors with those of ref (4.3) . Since this method depends
upon the experimental a;- coefficients of such y - transitions only, It
may also be used to determine any Inaccuracy existing in the
experimental data.
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Table (1):Multipole mixing ratio of & — Transitions form energy

levels of '™*!¥Cq calculated by the a;- ratio method.

lsotope | Ejgye EY 1717 Tat o _\ahies iy
| F :
| ReV) | ke | i Ref [4] | Ref [5] |P.W.
Cd | 14758 | 14758 | 20" | 0.291(51) E2 E2 L2
0.070(58)
g18.0 | 272" | -0250(19) | - : g
00327 7 +0.6 !
0.032(26) il o0y | €L '(Iq]_ﬁj
-2.5(9) T
2474%)
1783.5 | 1783.5 [ 2'-0" | 0.291 (50) E2 E2 E2
0.070(58}
11257 | 272" { 0.274(33) | 0.13 0.08(5) | g3
| 17 o
| 8
0.017(32) | 64
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Isotope TE;,:,,.C] k5 1407 | a*
(KeV) | Kevy | ' 7 ay O-values : :
Ref. {4} Ref. {5} | P.W.
e 13123 | 13123 | 2°-07 0.308(31) E2 E2 E£2
| 0.063(32) (-
694.7 | 2'-20 ¢ _ . ﬂjﬁji]} -0.59 (6)
B (0.57 42 ) S
C L 134{19) (8'?:}_4}
A0 |
“(94 i{u} '
0.028(23)
1468.7 | 1468.7 | 2°-0 322(19) E2 E2 £2
| 0.060(22)
[ 8311 | 2'2 0.363
023 +0 10 + 13
53?15 0.27 o4 021 ggs | 025 99
| (45) 1.2 (4) 14(3) | 1303)
| .
2156.2 | 1538.5 | 2'-2" 199 (28) | -0.04 (11) - -0.03 (2}
: _ 2.5_”3 - 2.0 (4)
0.037(32) ‘“_’}
9320 | 2'-07 b2 :
0.259(43) )
-0.039
(46)
2506.6 | 2506.6 ' 3 0.314(82) E2 L ER2 £2
: : 0,01 (13) 1 -0.05(16) | o3
| : {].l]g(gﬁ) ﬁd*tl . 19"“‘}
1888.8 : 2707 e o e
| 0.269(72) 1.8 44
i -
| 0.080(82)
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Isptope Fisi B Jﬂ. 2] 13 a* 5
| {KeV) (KeV) T | i -values
Ref, {4} Rel, 151 P,
Hed 12097 | 13123 | 29’ 0.305(26) E2 F2 B2
-0.066(30)
+1] &
6947 | 2'-2" 0.259(17) o 12 a0 3
(13 540 Al 2y
- R
AL 1E23) NCTRER 2.2 {6) (8.7 4 )
13643 | 14687 | 2°-0' 0.287(37) F2 E2 2
0. 60(42)
8511 242 0.256 (41}
-0.042 (46) | 0.07(8) 0.09 (6) 0.07(6)
1 5 4d) L& (3 RES
J
17322 | 15385 | 42 0291 (50) | -0.097 ¢ 1:2
-0.070(58) : -0.02 (14)
9320 | 4'-0 L 0.305(88) | -0.06(12) . 0.02 (15)
-0.066 (95) £2
18419 | 25066 | 2'0 0.329(79) E2 k2 122
S0.101(83) | 0.04 (8) +0.10
18888 | 2°-2 0246(29) | 25 o 2.0/(5)
-0.0.49(34) 2.1(3)
|
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Isotope | BEievel Ey“ }J‘T_Jﬂ' a* O -values
| (KeV) | (KeV) | = | Ref. {4} | Ref. {5) | P.W.
THed [ 2316811824 [ 2707 | 0.286 E2 E2 E2
(71)
1107.2 | 2727 | 0.081(81) | 0,77:9% | 0.79:018 | 0.86
if;,zl
0.20032) | . viae | om e
N IR T RO R
0.012(35) Sy

*The a2 and ad coefficients are those calculated in the present work.
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