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Abstract |

The & - mixing ratios of y - transitions from levels of %6 Mg
populated in > Na (4, py)*®Mg reaction are calculated using a, — ratio
method for the first time in the case of two mixed y - transitions from
the same initial level. The results obtained have been compared with &
- values determined by other methods. The comparison shows that the
agreement is excellent. This confirms the validity of this method in
calculating the & - values of such y - transitions.

Introduction

The a; — ratio method has been successfully applied by
Youhana et.al. (1,2) and by Youhana (3,4). In these studies, the
method has been applied using the experimental a, — coefficients
determined for at least two 7y - transitions from the same initial state,
one of which is a pure transition such as 1-0 or 2-0 transitions or it
may be considered to be pure E1 transition suchas 1"-2*,27-2% 3
2Y .3 -4", 5-4", . etc. or apure E2 transition such as 4 — 2 ,

5-3,6-4,...etc.

In the present work, this method has been applied in the same
manner and it has been applied for the first time, using the
experimental a; — coefficients determined for two mixed y - transitions
whose & - values have been determined. In such cases the § - values of
one transition are considered to be accurate and used to calculate the &

- values of the other vy - ray.
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Data Reduction and Analysis

The a; — coefficients of y - transitions from a certain initial
level is related to the statistical tensor p »(ji), of the initial level by the
following relationship [3 , 4].

Fy(d, L L J)#28F,(J , L Ly J Y46 By{dp Ly Lyd)) oo
ax(J,“J/)=Pz(J,) 2y L L)) 2 ( :+|622 1) 1y Ly Ly J, []]

where J; and J¢ are the angular momentum of the initial and final state

respectively, L; and L, are angular momentum of y - transition given
by:

L={,-J,|and L, =L +1 -emer 2]

L] #0

The F; — coefficients are tabulated in ref. [5].
For pure transitions, & = 0, and eq. (1) becomes:

a,(J; =J )= py(J) Fy (J (L L}J,) =ereeme 3]
For y - transitions from the same initial level, p,(ji), is the same, and

hence, for two transitions from the same initial level, one of which is
pure or considered to be pure:

a,(J,-J ) _ F,(J,LLJ)+26 Fy(J L L,J ) +62F2(JI,L2L2Ji) —[4]
a,(J; =J ) F, (U, LLJ)(1+67)
Similarly, for two mixed y - transitions from the same initial level:

ay,(J,=J ) (R ,LLJ)+26, FI(J/ILILIJ/)+6|1F2(J/IL1L2J:)] (1+8%) ----[5]

ai~dp) [F LRI #28, Pl LI 82 B oL L T (

1+46})
The inverse of eq. (5) is also possible.

For the possible y - transitions reported in the present work, eq. (4)
becomes:

a,(2-2) -0.41833-1.224765+0.128065> (6]
a,2-0) ~0.59761(1+6%)
and eq. (5) becomes:
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a,(2' -2'), (-0.41833-1.224765, +0.128065;)/(1+5;) ______ (7]
a,(2' =2%), (-0.41833-1.224766, +0.1280657)/(1+5})

a,(2' -2°),  (-0.41833-1.224766, +0.1280657)/(1+6}) (8]
a,(2*-2%), (-0.41833-1.224766, +0.128065; )/ (1 + ;)

a,(3* -2'), _ (0.34641-1.897385, -0.1237257)/(1+87) ______ [9]
a,(3' -2%),  (0.34641-1.897385, —0.1237257)/(1+57)
and

a,(3" =2"), _ (0.34641-1.897385, -0.1237257)/(1+6;)
a,(3'-2%), (0.34641-1.897385,-0.1237267)/(1+6;)

[10]

Results and Discussion

The energy levels of 2 Mg that have at least two. y - transitions
are presented in table (1) together with the experimental a; —
coefficient reported in ref. (6) for each transition.

The § - value calculated from eqs. (6-10) are also presented in
table (1) and compared with those reported in ref. (6). In this table, the
errors in the last digit or digits are given in parantheses unless
specified. If the difference between (+ error) and (- error) is 0.01 for
small | § | values and is 0.1 for large | 8 | values, the large error is taken
into consideration.

It is clear from table (1) that the & - value calculated in the
present work are in excellent agreement with those reported in ref. (6).
This indicates that the a; — ratio method in the case of two mixed
transitions from the same initial level can be applied to calculated the
& - values of either transition taking into consideration the & - values
reported for the other transition. The weighted averages of 3 - values
are calculated and presented in table (1) as adopted values for each
transition.

Conclusion

The & - mixing ratios of y - transitions from levels of Mg
populated in the reaction Na (a, py) *Mg have been calculated using
a, — ratio method. This method has been applied for the first time,
taking into consideration two mixed transitions. The comparison of
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the § - values calculated in the present work with those determined by
other methods shows that the agreement is excellent for each
Y - transitions. This confirms the validity of this method to calculated
the & - values of mixed y - transitions from the same initial level.

References

1-Youhana, HM.; Al - Obeidi, S.R.; Al - Amili, H.; Abid, H.E. and
Abdulla ,A. A. (1986), Nucl. Phys. A, 51
2- Youhana, H.M.; Al - Obeidi, S.R.and Al — Amili, M. A. (1996)
Iraqi J. Sci. 37(2): 775
3- Youhana ,H.M. (2001) Ibn Al — Haitham J. for Pure and Appl. Sci.,
14 (4A): 45
4- Youhana, H.M. lbn Al — Haitham J. for pure and Appl. Sci.,
(accepted for publication). :
5-Al - Zuhairy,M.H. (2002) Ph.D.Multipole Mixiug Ratios of Gamm
Ray from the heavy ion Reactions by Usiug constaut statistical
Tensor Method. Thesis, University of Baghdad
6-Saied, B.M. (2001)Ph. D.Analysis of Angular Distribution of
Gamma Rays and Gamma-Gamma & particle-Gamma Angular
Corvelations. Thesis, University of Baghdad

Table (1)Multiple mixing ratios of Y - transitions from energy

levels of 2‘sMg calculated by the a; — ratio method
Ei Ey

JEo R 2 8 - values
(Kev) | (Kev) | i °°r 2y Ref. [6] a, - ratio Adopted
29384 [2°-0° [0.169(18) |E2 E2 - E2
-0.030 (23)
29384 1297 | 2°-2° | 0.076 @5 [-012(m) -0.12(7) -0.12 (5)
0 K
D01431) | 55010 i 32(6)
21320 |3°-2° [-017346) |0.02(5) 0.02 0.02 (5) 0.02 (4)
! - (443 |44 - (445 44O
3940.8
10024 |3°-27 [-0244(20) |-0.05(a) -0.05(7) -0.05 -0.05 (3)
0.003(22) |-3.5(5) -(3.3219) |33 3.3 (4)
25234 [2°-27 [0.16321)

w014 0.13(10) |0.14(7
ooty | %Mew } ' 5 5

i o 1.6 1.6 (4) 16(3)
13938 [27-27 [0.002(11) [-005(5) |-005(5) =003 -0.05 @)
0018 (14) |2.6(3) 2.6 (4) 26 26 (2)
25412 [37-27 [-0298(30) [-0.11(5) [-0.11 011G [-0.11@)
0.110(32) |-2.8(4) 238 -(272%)| 230)
4350.5

14116 |3°-2 ;)00‘:)782(?36)) -(0.32:91 -(0.32:014y 032 -0.32(9)

1.6 (4) -1.6 -1.6 (3)

-1.6 (5)
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