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Abstract

In the present work , the a; - ratio method has been used to
calculate the multipole mixing ratios , & — values , of ¥ — transitions
from excited levels of deformation nucleus ( 1**Sm ).

The results obtained confirm the validity of this method in
calculating the & - values .

The present results are in good agreement with those of the
experimental results, ref.(1,2) , and of theoretical results using
interaction boson model (IBM-1) ,ref. (5).

Introduction

The multipole mixing ratic (8) is physical quantity which can be
extracted from angular distribution measurements and it is usually
defined as the ratio of the electric quadruple (E2) to magnetic dipole
(M1) matrix elements for y- transition from initial state (J; ) to final
state (Jr).

Multipole mixing ratio is used as a source of information about
the structure of nuclear levels.

The main aim of the present work is to use a, — ratio method to
calculate the multipole mixing ratios , & — values of y — transitions
from levels excited in the deformation nucleus ( '**Sm ) .

In general this method depends only on the experimental a,
coefficient determined for at least two y — transitions from the same
initial state , one of which is pure transition such as 2-0 , 1-0 , or
might be considered a pure( E1) transition such as 2" - 2", 3 -3", 3" -
IR . etc, or pure ( E2 ) transition such as 4-2 , 6-4 , 5-3 ------
ect.
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The results obtained have shown that this method is good in
calculating the & — values for y — transitions.

Data Reduction and Analysis

As it has been mentioned previously this method depends only
on the experimental a,- coefficient obtained for at least two Y-
transitions from the same level , one of which is pure transition or may
be considered as a pure transition , a; — coefficient of the pure
transition from a certain initial level given by : ref.(1,2)

a(Ji=Jr)=p2 (Ji}F2 (JeLiL, J;) [1]
and for other transition from the same level , is given by : ref.(1,2)

FrldeLiliJid +28F ()Ll )) +8 15 (WLl i)

=)=y (1) == ~[2]
1+ &

Where L= is angular momentum of the ¥ — transition
L2=L]+1 and Ll-‘ﬁo
Since the statistical tensor p2 (1) is the same for both transition ,
then:
ax( Ji—Ie); Fa(JLiLiJi) +28F(kLLy ) ) +8°F, (JeLaly Ji )
= [3]

ax( Ji— ) Fa(:Li L)) (1 +8%)

The a, — coefficients used in these equations are reported in
ref.(1,2). F; coefficients have been taken from ref.(3,4).

For vy - transitions from levels of deformation nucleus ( "Sm 1
equation (3) become;
ForJi"=2,",Jn" =4, and Jp*=2"

8(2'-2) _ F(2112) +25F,(2122) ~ 8 F, 2222)

ju—

a(2,' 4, ) F,(2224) (1 +8%)
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F2(2112) =-0.41833, F5 (2122) = - 0.61238 , F, (2222) = 0.12806
F2 (2224) = -0.17075

FOI’JiR= 42+ 4 Jﬂn =2 +OI‘ to sz+ =4+1

ax(4y F2(4114) +23F, (4124) + 8% F, (4224)
4,")
a(4y'-2(") F2(4222) (1 + &%)

F2(4114) = - 0.43875, F, (4124) =-0.33541 , F, (4224) = 0.26455
Fz (4222) = -0.44770

Results and Discussion

The multipole mixing ratios of y — transitions from excited levels
of deformation nucleus ( '**Sm ) calculated by equation (3) are
presented in table (1) with those of ref.(1,2)and ref(5).

By using a, — ratio method , there is two values for & can be
obtained as shown in table (1), the present results confirm the validity
of this method in calculating & — values.

The variation in sign and magnitude between the experimental
and theoretical values of mixing ratios for the same class of gamma
transition as seen in table (1) is given a microscopic approach is
needed to explain the data theoretically.

Conclusion

In the present work, the a; —ratio method has been used as a tool
to calculate the multipole mixing ratios of ¥ — transitions from
excited levels of  the nucleus ( '**Sm ).

The experimental values of multipole mixing ratios for y —
transitions from excited levels in deformation nucleus have provided
the most accurate results for comparison with theoretical calculations
based on different nuclear models.
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Table (1) : Multipole mixing ratios of Y- transitions from energy

level of ('**Sm) calculated by a; — ratio method

E E, R A a,
(MeV) | (MeV) 0 — mixing ratio
a; — ratio Exp. [BM-
P.W. Ref.|1,2] 1
Ref.S
|
0.814 | 0.6887 | 2,°-2,* | -0.230(10) 4.29(15) 19.0(55)
-0.15(1)
-0.082(15) 6.76(38) 36(00)
-0.28(1)
0.131(90) 67(27)
4223
0.071(20) (5'69)_]'30
’ 256) | 1599 o
7.06(53)
-0.125(55) -0.25(2) 13(15)
7.33(214)
-0.160(40) -0.29(6) 8(6)
5.2(8)
-0.020(70) 0.233) 8(6)
8.89(13)
0.32(4)
0.4440 | 2, -4, | -0.230010) E2 | e 1457
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Table (1) :Continued

E E, 3" ay & — mixing ratio
(MeV)
(MeV) a, - ratio Exp. | IBM-i
P.W. Ref.1,2] | Ref.[5)
1.0229 | 09012 | 4,"-2," | 0.330(40) E2 o -
o 4.623
4, -4, | 0.070020) 1088 | 5805
0.6566 l (4.64) s
-0.68(5)
0.014(130) 2.88(18) 29(1) | -6.590)
0.52(3)
-0.150(44) 6.27(18) 3(3)
-0.89(14)
-0.120(99) 4091
712103
(1.91) 54 >@
-0.34(16)

42




Sy el (o LalS daf WY JMEAY) o Ll
("’Sm)3h g A dn guial)

L_g..'nl.h Jyuw\ﬁ
iy el ¢ gl b = gy 0 A6 ¢ oL 3l auid

Aadall
LMY dews lual (8 - ratio) 4w 4 jh Jlacia) Siad) 13 P
- (1728m ) db phal 315l Aaggiall i gindd) (s Bnel<Y YLD ()
(8 o8 e JoS g Ay sl 0l By smanall (8 Yo oo &l oy 8
ol 8 (IBM — 1) A telinadl <yl o3 pail Jlexiaaly " ka5 & guunl)
A = ) A Ayl daa el YY) ctl 3¢ (1.2) odiad) 3 A sl il f5)
+ A VI (8) ad sl 3l (ratio

43




	11200043
	11200044
	11200045
	11200046
	11200047
	11200048

