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Abstract
In this research the three methods CST, a,-Ratio and LSF were used
to calculate the y-mixing ratios for y-transition populated in %,TCM energy

97 97 .
levels from  22MOs5(P,Ny)43TCsy reaction. our results show good

agreement with experimental data. The disagreement between (LSF) and
experimental data in the value of delta mixing ratios was for y-transition of

895.4KeV [;__i_J emitted from energy level 1219.9KeV and 583.2KeV
(%_2_} emitted from energy level 1240.5KeV was due to statistical

approximations used for calculation of p(z)('i) values.
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Introduction

The multipole mixing ratio is defined as the ratio of the electric
quadrupole moment E2 and magnetic dipole moment M1 matrix elements
for gamma transition from an initial (I;) to a final state (lf) which is deduced
experimentally from the analysis of the angular distribution of the emitted

v-ray [1]:
(I 1E2]1;)
0= 1)
(I M) 1)
It is observed that the admixture of mutlipole character are indicated by a

connecting line E1-M2 and M1-E2, for the strong dependence of y-ray
transition probabilities on the multipole character.
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The contribution to the y-ray intensity from the second term is usually
considerably less than from the first by the factor (R/A)?" [2], where the
wavelength of the emitted radiation A is much greater than the dimension R
of the excited nucleus, which means that E1>E2> E3... and M1>M2> M3
... [2,3].

By comparing theoretically and experimental mixing ratios E2/M1 in
terms of the reduced matrix elements [4], the simple assumptions on the
M1 operator made by Warner [5] are not enable with the presence of both
signs of 5(1 — 1 +1) in the same nucleus.

The E2/M1 mixing ratios of vy-transition have been defined by
Biedenlarn and Rose [6]; Rose and Brink [7]. Their differentiation of ions
o appears to have different signs for emission and absorption [8, 9].

Basic Considerations
Constant Statistical Tensor (CST) Method
In a certain nucleus, the magnetic substates population parameters,

p(m;), as well as the statistical tensor coefficients pg(li)of levels with the

same spin value depend neither upon the energy of the level nor upon its
parity [10]. The statistical tensor which is given by Pollti A. R. and
Warburton E. K. [11] as follows:

li
p2(||): -—20: pz(lhmi)p(mi) (2)
or —1/2
where p(m;) is the population parameter, its normalized form is given by
[12]:

Z p(m;) =1 )

mi:_li

Would be considered as constant for levels with the same |; values.
Therefore, by taking the =0 for pure, or considered to be pure transition in
the angular distribution coefficient equation as follows [12]:

1 1 2 1 1
a —(2l +1)EPQ(|i) Fx(IfLLIi)+28Fk(IfLL2Ii)+8 F(.L'L'L) (@)
1+0
Thus we obtained:
a
p§(||) = 1 : (5)

(21, +1)2 F, (I, LLI,)
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a,: Is the experimental value of the angular distribution coefficient.

The vy-ray transitions from an initial nuclear state with angular
momentum |; and parity 7; to a final state (l;, ), for allowed E2 and M1
transitions, for such y-transition, the multipole mixing ratio & which is
defined as the ratio of electric quadrupole moment E2 and magnetic dripole
moment M1 matrix elements [13].

The vy-ray angular distribution measurements are sensitive to
interference effect between M1 and E2 amplitudes, and depend on the
relative phase of the M1 and E2 matrix elements [14].

E2/M1 mixing ratios are deduced experimentally from an analysis of
the emitted y-ray where the (CST) method depends on the experimental
data and does not depend on any nuclear model.

a;-Ratio Method

In an electromagnetic radiation, the difference in angular momenta and
relative parities of the nuclear states involved in the transition play
an important role in determining the transition probability [15].

The &-mixing ratio for gamma transitions can be calculated by many
methods one of these methods is a,-Ratio, where two or more of these
transitions from the same initial state can be used, one of them is a pure
transition in which 1;=0 such as 1°-0" or 2*-0" transition or it might be a
pure transition E1, such as 2-2", 3'-2", 3-4", 5-4", ... etc or a pure
transition E2, such as 4"-2%, 5"-3", 6"-4", ... etc.

So that the other transition can be calculated by using the
experimentally a,-coefficient ratio of these transitions where the statistical
tensor pﬁ(li) which is related to these a,-coefficient would be the same.

This method has been successfully applied by Yohana et al., [10].

In such cases, the a,-coefficient of the pure transition from a certain
initial level is given by [12]:

a,(l; — 1) = @1 +DY p2(1;) Fy (15 LLIY) (6)

and the other transition from the same level is given by [11, 12]:

a,(li—1g) =l +1)2 pZ(l,) %
FZ(IfZLLIi)+28|:2(|f2LL'Ii)+62F2(If2 L'L'l) (7)

1+ 8%
Since the factor (21, +1)** p%(l.) is the same for both transitions, so
that we can obtain the following equation:
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ay(li = 1r,)  Fo(ly LLI) + 26F, (I LL'1) +8%F, (I, L'L'T,)
ay(li — 1) (1+62)F2(|f1|_|_|i)

(8)

Least Squares Fitting (LSF) Method

In comparing experimental angular distribution data with theoretical
calculation (present work), the need often arises to try to extract the best
values in an expansion of angular functions. Suppose that instead of
measuring a set of n unknown quantities x; directly, it is possible to
measure a series of linear functions of these unknowns, if each of n
measurement determines a set of coefficients, then these measurements will
be related in general way by the sets of a linear equation [16]:

Y = Agt Arx + Ao X2 + AgxX® +. .. (9)
where x: is the initial state (1;) and Y is the statistical tensor ( p2(1;)).

The set with minimum > was used to calculate the p;(I;)values for

all I; values. The p’(l;)values were used to determine the S-values of all

y-transitions whose angular distribution has been measured in the same
manner.

This method is used when the statistical tensor pﬁ(li)can not be

calculated for the reasons that no pure y-transition or transition considered
to be pure can be obtained.

Finally the certain I; values, are fitted to a polynomial series of the
form:

p3(1)=> A1l ,n=0,1,234 (10)
j=0

Methods of Calculations

In the present work the calculations of constant statistical tensor (CST),
a,-Ratio and LSF methods of the used nuclei are depends totally on the F,-
coefficients of the angular momentum of vy-transitions of the initial and
final energy levels, I;, I and on the experimental data of a,-coefficients of
the spin sequence (l; - l). Figure (1) shows the decay scheme of gamma-
transitions of the nucleus used in this work. Table (1) listed all the used
information’s in the calculations of the mentioned method previously.
Note: Some spins are written without parities as mentioned in the
reference [17].
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Figure (1): Decay scheme of 9473,'|'C54 nucleus.
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Table (1): Energy of gamma transitions, spin sequences and angular

. .. 97
distribution coefficients F, of 31 Cs4nucleus.

= F,-Coefficients Ref. [15]
(KeV) I* |* - az(Aaz)
Ref(17 | | | Y L+ | RERT | &(I7-1F)
: ] Fo(IiLLI) Fo(1LL'1) F(iLL'1)
-0.50(1 - C
|9 . (7 Fo(% 1111)=0.2876 & 1o 1p -
11269 | 2| 7 2 ) 2 Fo( 1210 )=-0.92688 | Fo(® 2211 )=0.01580
0.50(4) 9 , 2 2 2 2
2
0.11(7 - -
7|5 . ( 5| F(2 117 )=03273 S o
3563 | 7| 5 2 7 Fo(5 1277 )=-0.94492 | Fyp(® 227 )=-0.07793
0.11(4) 5 2 2 2 2
o) 3
2
-0.13(" - -
|5 ) ( 5 | P2 117 )=0.3273 S S
8169 | 7| 7 2 ) Fo(2 127)=-0.94492 | F,(3 227 )=-0.07793
0.13(3) 5 2 2 2 2
o) 3
2
-0.29¢Y - -
9|7 . ( 5| F(l11%)=03027 g S
9839 | 5| 3 2 ) Fo(1129)=-093542 | Fy(! 229 )=-0.01966
0.29(2) 7 2 2 2 2
) ;
2
'009(1' 5+ 7+
l E - 2 Fz(illi): 5+ 7+ _ 5+ 7+ _
8954 | 7| 3 5 2 Fo(2 127 )=-094492 | Fp(> 227 )=-0.07793
0.09(2) 5 ) 050733 2 2 2 2
) .
7_
. -0.09( " - I
s - G | R 1T y=0527 - S
5832 | 7| 2 2 ) Fo(2_1217)=-0.94492 | F,(2_ 22" )=-0.07793
0.09(3) - 2 2 2 2
5) 33
2
7_
. -0.09(_- -
Ty . | R 117 )=03273 6 T 7
9160 | 5| 7 2 2 2 Fo(2 1277)=-0.94492 | Fp(> 227)=-0.07793
0.09(2) 5 \ ) 2 ) 2
2
0252 - g
o| T ] ST | Ry 112)=0.3027 . iy
4226 | 2| 3 2 ) 2 Fo(7 129 )=-0.93542 | Fy(! 229 )=-0.01966
0.25(5) 7" . 2 2 2 2
2

37




JOURNAL OF COLLEGE OF EDUCATION - 2016 - NO.5

Table (1): To be continued (2/2).

Ey F,-Coefficients Ref. [15]
(Kev) | . - | &(Aa) S
Ref[l Ii If L+1 Re‘l;l[17 az(li = If )
7] F(ILLI) F(LL'T) F(L'L'T)
- . _— L Fo(7 129 )=- Fo(7 229 )=-
009 | L | T ) 018 (Y-T) | Fo(7 119)= 030277 7 7 7
2 | 2 0.18(2) 2 2 2 2
0.93542 0.01966
. ] o Fo(8 119)=- Fo(d 129 )=- Fo(% 227 )=
s | L | L 2 0.01(2-%) 2 2 2 2 2 2
2 | 2 0.01(3) 2 2
0.44039 0.30151 0.27524
o ] o (W 119)= R 129)= Ryl 229)=
sa75 | L | W 2 0.18(%-11') 2 2 ) )
2 | 2 0.18(3) 2 2
0.16515 0.76871 0.27524
o . . L Fo(7 129 )=- Fo(7 229 )=
meas | L | T ) 0269 -7) | BT 119)= 030277 ) )
2 | 2 0.26(2) 2 2 2 2
0.93542 0.01966
+ + - + + + + FZ(l 12{): - FZ(lzzg)z -
15008 | = | L ) 018(%-T") | Fy(T11%)= 0.30277 ) )
2 | 2 0.18(4) 2 2 2 2
0.93542 0.01966
- ] - - (7 129)=- Fo(l 227 )=-
16803 | = | ) 027 (% -1y | R 11%)= 030277 ) )
2 | 2 0.27(4) 2 2 2 2
0.93542 0.01966

38




JOURNAL OF COLLEGE OF EDUCATION === 2016 NO.5

Constant Statistical Tensor (CST ) Method

The statistical tensor p; (l.), for the alignment of the initial state for all

li-value of level having one or more pure gamma transitions or can be
considered as a pure transition according to equation (6) (i.e.5=0) can be
calculated from the following reduced form of equation (7):

2 _ aZ(Ii_If)
Po(l)= 21 +1)Y2F,(I,LLI.)

11)

By using this equation for the daughter nucleus %5TCsathe values of
p2(l,) are listed in table (2). Therefore, angular distribution coefficients

ax(17-17) could be calculated for selected gamma transitions for %57 Csy
nucleus by using equation (7). The results are shown in tables (3).

Table (2): Values of Constant Statistical Tensor (CST) of selected
gamma transitions obtained for 5T Csanucleus.

(KEYV) pf)(l i”) for pure transition or considered to be pure
e
Ref. | I*-I7 2217 = a,(l; — 1)
[17] U@L +DY2R (1 LLL)
11" 9 11 of
1 g + 32(2 2 ) ""2(2 2 )
1126.9 PR pg(i) DV2E, (91 172
(11) (12)2x0.28762
s |18 (7‘-?) ol %)
5832 | 2 2 | P ()= YY2F 2(2112) (8)/2x0.32733
- o+ - o+
ol ey it
27 | P(5)= U2 (7.9 172
1094.9 (21, +)"2R, (1) (10)7?x0.30277
9t 11t 9ot 11t
9 11’ + az(z 2 ) az(z 2 )
475 PRl pg(%): U2g (11.9) b2
21, +1) F2(2 2) (10)2x0.16515
9t of 9t of
9 9’ + ""2(2 - ) 32(2 - )
13102 T 9 pg(i—)— U2¢ (9.9 172
@1, +1) FZ( 2) (10)*2x0.44039
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Table (3): Values of a, (17-17) for selected gamma transitions
for %5T cs4nucleus by using equation (7).

F, (1, LLI) +25F, (1, LL'1 ) + 82F, (1, L'L'l.)

E(KeV) 1o, 7 - 1) = 21, +1)72p2(1,) z
1+6

Ref. [17]

1\0 28762 —1.853768 + 0.0158052
1+ &7

11269 | a, (' ¢ )=3.4p2(2)

2

356.3 ]
816.9 a2(72—7%) 2.8p ( 0.32733 1. 8]8-985126 0.077936
583.2 N
983.9 2

-7 2(s\— 0.93542 —0.039326 — 0.440396
422.6 8.2(97777):3_1‘)0(5) 1+8°
1094.9 +

2

1310.2 a2(92 92+) 3.1 ( .\~ 0.44039 —0.603025 + 0.275245

1+ 8

,\0.16515 +1.537425 + 0.275245"

547.5 | a,(% 1)=3.10(") o

The a,-ratio Method

In this method the & -mixing ratios needs to be determined by using
double ay(li-ly) coefficients from the same initial level I; to different levels
Ir. One of them represents the experimental a,-coefficients reported for
[-transition whose 6 -values are to be calculated and the other represents
the experimental a,-coefficient reported for the pure transition or can be
considered as a pure [I-transition.

The product nuclei that have at least two []-transitions whose angular
distributions have been measured its angular momentum L is taken to be:

Lmin=|li—lf andL'=L+1, where L#0

For all possible [I-transitions in the case of the odd-even °5TCs,

nucleus. The calculations of a,-Ratio is independent neither on energy
level nor on the [J-transitions energy, so that by using F, and a,
coefficients we can get more values of &-mixing ratios by this method.

Table (4) listed the values of & -mixing ratios according to equation (8)
of a,-Ratio method.

The &-values of selected [I-transitions whose angular distributions
have been measured are calculated in the same manner for the selected
reactions.
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Table (4): a,-Ratios for selected gamma- transitions of
2aTCs4 and S-mixing ratios by using equation (8).

Ei E, a,(I"=17)  Fy(lg LLL) +28F, (I; LL'L) +8%F, (I, L'L'1)
(KEV) (KeV) 2 |TE 1;2 _ 2\'f, i 2\'f, i . 2\'f, i
Ref. [17] | Ref. [17] | 2(Ii =) Fy (I LLI;)(1+87)
356.3 az(%%) 0.32733-1.889848 —0.077935°
1141.4 2 20— .
816.9 | g,(~ =) 0.32733(1+ 8°)

1141.4

a
8169 | &
a,(

) ~0.32733-1.889845 —0.077935*
356.3 ) N

0.32733(1+ &%)

1199.6 | 983.9 az(27;)_0.30277—1.870846—0.0196682
1277.1 | 4226 ) 0.30277(1+52)

2 2
12199 | 8954 | @z (7;5;) ©0.32733-1.889845 — 0.077935>
12405 | 5832 | (%_%) 0.32733(1+5%)
583.2 | @ (2_—52_ 0.32733-1.889848 —0.0779352
12405 | 3538 > 20 .
0 la,lr s 0.32733(1+ 87)
12405 | 916.0

a
583.2 aZ(L_S* 0.32733(L+ 82)

1277.1 422.6 a, (9*— _ - 0.44039 —0.603025 — 0.275245°

)
)
2 (2_5;) ~ 0.32733-1.889848 —0.077935°
_ ) -
)
)

2
1199.6 | 983.9 az(i—— 0.30277(1+ &%)
2 2
1094.9 az(i-g*) 0.30277 —1.870845 — 0.019665
1310.6 = ;
1310.6 az(g_g) —0.44039(1+ &%)
2

2
13106 | ToeoS | 2 (9292): —0.44039 - 0.603025 —0.275245°
| T lal ) 0.30277(1+67)

547.5 a, (;) _ 0.16515+1.537425 —0.275248°

1380.5 2
1164.8 az( i 0.30277(L+ &%)

1815.5 | 1599.8 az(z -
1896.0 | 1680.3 ( 7+
i s

0.30277(1+ &%)

)
) _ 0.30277—-1.870845 — 0.019665°
)
)

1986.0 | 1680.3
1380.5 547.5

;) 0.30277 —1.870845 — 0.019665
o) 0.16515(1+8°)

41




JOURNAL OF COLLEGE OF EDUCATION === 2016 NO.5

Least Squares Fitting (LSF) Method

In this method the statistical tensor pZ(l,) values were calculated for
levels with different I;-values, and fitted to a polynomial series as given in
equation (10) for n=4 which given as follows:

PL(1)= Ao+ Arli+ Ag I + Ag 1P + Ay I (12)

The set of A-parameters that gave minimum Chi-squared (xfmn) was
used to calculate the p?(1.) for all I; values.

The 3-mixing ratios of selected y-transitions were calculated depending
on the (CST) values obtained by this method.

Results and Discussions
Determination of [J-mixing ratio of [I-transitions from levels of

9473TC s, populated in The Z;MO%(OL,I’I'Y)QJJC 54 Reaction

1: Using CST Method

Table (5) contains the results of the present calculations of &-mixing
ratio for gamma transitions in comparisons with experimental data
reported in ref. [17].

The comparison shows in general a good agreement between the
present [1-values with those of ref. [17].

The disagreements in &-values occur in the following transitions:

1- The 547.5KeV (9?—11

jtransition emitted from energy level

1380.5KeV.
2- The 1164.8KeV (%—%} transition emitted from energy level
1380.5KeV.

3- The 983.9KeV (%—2} transition emitted from energy level

1199.6KeV.

4- The 422.6KeV (9?— !

J transition emitted from energy level

1277.1KeV.

Due to the statistical approximations in considering them as a pure
transitions in the calculation of the weighted average of p>(l.).
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Table (5): Values of 5-mixing ratios according to the three
methods and adopted values of 25TCsq nucleus.

E; E ay(Aay) A -mixing Ratios
(KeIV (Ke(/) a4(Aaz) pq (I i ) 8 . .
Ref. Ref. I — | Ref. ) Multipolarit
n7 | o | ) pm | el | Weighted | o (pw)
average | oo [p1'7] (pw)
(pw) (pw) ' CST | a,-Ratio LSF Adopted
0(-56)0 0.44
ut gt +05 (5)
T | .050(4) | 1.740( | 1.74000 |0.84* or M1+(16.1+0
1126.9 | 11269 | 2 04 — or 0.44(1) -
0.01(4) | 139) (139) 18567 364 7)%E2
(5)
7 st - +0.17 +0ja4 0.20(7)
3563 | , g%%é‘)‘) 0.336( 03652 0-28%0a1 b1sag)| or 0.19(4) Mé;)ﬁ'\jfl'
11414 ' 122) | -0.31149 12.64(4) °
' 7+ st - (2716) 093 0.03 0.15(7)
8169 | , 2 géfg) 0.397( 0.78%4 0-30)(22 40) | M1 or 0.16(3) M;;)(fézil'
: 61) 12.35(4) °
0.1(5)
ot 7t - +03 0.17(4)
.0 0292 -0.64419 |0.97° or 0.5(5 M1+(1.4+0.
11996 | 9839 | 2 "2 003 | O97C| (0.03083) "l 39 ML | ) or 0.12(3) 8)06E2
66) %) 1.9(9)
0.26(
0.0 (11)
st | - 22) 0.16 (4)
12199 | 8954 | 2 g%?g) 0.274( 081 | or |M1 2%'224 or 0.14(3) Mé;)(/lgzio'
: 61) 21.63 ) 13.9(2) °
(11)
0.26( 0.0
s | - wse | 32) (16) | 0.16(4)
5832 | 7 . g%?g) 0.274( | 031149 (08151 07y | Ty or 0.02(1) Mol(;'é)%/ggi
: 91) (2716) 21.68 24.23(2 | 13.9(8) :
(22) 4.0)
1240.5 0.817?
-051| 0.26( [0.0(0.]
st | - 1) 1) 0.16(7)
9160 | 2 "7 gg?g) 0.274( or |or | E1 or 0.25(6) El;(iﬁgj)
: 61) 28.05 |24.23 13.9(22) 0
a7 | 24
0.11
0.38% 5
o 7 - ) 0.22(6) .
12771 | 4226 | 2 "2 ggf((é’)) 0.825( (g(e)s;gsl% or | %Y |E1 | 0502 or 0.23(5) E1+(5'\_+/|22.2)/o
: 1es1) | & 1.66%2% 2.5(3)
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Table (5): To be continued 2/2.

E; Eg ax(Oay) A (1) j-mixing Ratios
(Ke) | (KeV) ay(Day) Pq i _
Ref. | Ref. Ref. . Multipol
[14] | [14] IF -1 [14] 21y | Weighted | Exp. (pw) arity
Po wi average Ref. Al (pw)
(pw) (pw) [14] CcsT a-Ratio | LsF | A9%Pte
14+0.05 013
ot 7t . -0.594 | -0.64419 | ~ I.Roo | (4) M1+1.4
13106 | 10949 | T_T 00.108(%) (66) (0.03083) 31850-51 0.12(5) | M1 ) 10220 | Vo
. 105 3.7(5)
0.15
. - ] 0.58(7) @) M1+(10.
13106 | 13106 | - | 0.01(3) 36%2)2 0.63°4% | or }g%%‘t) ML | or [035(1) | 9+0.5)%
22 0.0(4) 2.80(11) | 40.45 E2
1)
- —4.07; 551 | -
. ) 7| -7.49(49) | 7.4(5) M1+(98.
5475 | & % 8'33% (11'3%_’ o i or M1 53 or |-7.3(3) | 1+0.1)%
22 3 —0.33%.{ -0.061(8) o0z( | 021 E2
13805 5 | @
- -0.64419 |-0.31%% | 0.10(0) 0.05* 0.22
¢ | 0262 | -0.858 - or (11) @) M1+0.99
11648 | - |oo004@ | (e6) | (03089 | or g | or | MU or [0100) 1 oees
0) 1967, | %%z |y 95(9) 2.44(3)
w07| 0.12(9) 0.13
. - -0.594 0.141%; or @) M1+(0.9
18155 | 15998 | T-T | 0.18(4) | )l or |_4pwan| M1 [0.05@3) | o |0.10(2) | ¥0.2)%E
0.00(5) 30807 |~ e 370) 2
0.21+0.1
.- 0,980 1 0.10(11) 0('22;' M1+(4.2
18960 | 16803 ;_77 0.27(4) (1'32) or or M1 [0.05(5) | 7 |0.21(1) | *0.3)%E
+2.00
0.065) 2487, | 148 2.30(7) 2

44




JOURNAL OF COLLEGE OF EDUCATION === 2016 NO.5

2: Using a,-Ratio Method

The energy level of 9473TC54 and the related vy-transitions whose

a,-coefficients have been used to calculate the corresponding o-values by
this method are presented in table (5).

The o-values which can be calculated by a,-Ratio are in agreement
with the values in ref. [17] except the following:

1- The 1094.9 KeV (97_77} transition and the 1310.6KeV (9?—97]

transition emitted from the same energy level of 1310.6KeV.

The imaginary root obtained for the 1094.9KeV transition assuming a pure
M1 transition for the second one confirm that the disagreement is also
occurs for the 1310.6KeV transition when we assume a pure M1 transition
for the 1094.9KeV respectively.

2- The 547.5KeV (%—%j transition and 1164.8KeV (%—Zj

transition emitted from the same energy level 1380.5KeV.
This indicates that both transitions are not pure, but we considered them as

a pure transitions in the calculation of pZ(l.). Also because the

experimental a,-coefficients differ with two values of delta mixing ratios
(—4.07;, and —0.335% for 547.5Kev transition and —0.317¢; and 1.9677; for

1164.8KeV transition respectively) due to some circumstances in
measurements.

3- The 583.2KeV (7?—57] transition and 916.0Kev(77—%J transition

emitted from the same energy level 1240.5KeV, which consistent with pure
M1 and E1 respectively.
The adopted d-values are still correct since they are lying within the range
of the experimental data.

3: Using LSF-Method

The p?(l.)values presented in table (5), by fitting equation (10), using
(LSF.for) program.

The fitting equation parameters A,, A1, Az, Az and Ay, the xim values
and the weighted average of p’(l.) values for each I; are present in
table (6).
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Table (6): The calculated p?(l,) values using (LSF) method at minimum
chi squared and the A; coefficients for each initial level in °TTc., nucleus.

li Ao A A; Az Ay a p.(1)

g -0.264429E+00 | 0.178426E-17 | -0.254236E-01 | -0.206236E-19 | 0.000000 | 0.724465E+02 | -0.575869E+00
% -0.583291E+00 | 0.163590E-16 | -0.317972E-01 | 0.597001E-20 | 0.000000 | 0.484378E+03 | -0.122718E+01
% 0.162864E+01 | -0.242344E-16 | 0.57507E-01 0.597340E-19 | 0.000000 | 0.137284E+03 | 0.336864E+01

The pZ(l.) values were then used to calculate the &-values for all
y-transitions, whose angular distributions have been measured.

The &-values calculated using these p?(l.)values are also presented in
table (6). The comparison of &-values calculated by this method with
experimental values and other method (CST and a,-ratios) show a good
agreement with most values.

The disagreements in the values of & are in the following transitions.
1- The 816.9KeV (%—%} transition emitted from energy level
1141.4KeV.
2- The 983.9KeV (%—%j transition emitted from energy level
1199.6KeV.
3- The 1310.6KeV (%—%} transition emitted from energy level
1310.6KeV.

4- The 547.5 KeV (%—11

j transition emitted from energy level

1380.5KeV.

Because there are no pure transition emitted from these levels in the
calculations of the weighted average of pZ(l,), but they are considered to

be pure.
The disagreement is also in the following:
1- The 895.4 KeV (72 —57] transition emitted from energy level
1219.9KeV.
775 " 77 5
2- The 583.2 KeV 5Ty transition and 916.0 KeV 5
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transition both of them emitted from the same energy level 1240.5KeV.

In cases 1 and 2 the &-values are acceptable with &-values of CST
method due to overlapping within the error between them, but the
discrepancy occurs between our results and experimental data for these
transitions due to statistical approximations of p2(l.) values.

Conclusions

1- The CST, a,-Ratio and LSF methods have been applied for the first time
for the selected reactions in the present work to calculate the o-
values of y-transitions. The comparison of these values with the
experimental data. Generally, they show a good agreement, and providing a
good estimation in comparison with the accuracy between experimental
and theoretical (calculated) results.

2- The a,-Ratio method is accurate and simple in calculating the o-
values for gamma-transitions from levels that have at least two Y-
transitions one of them is pure or may be considered to be pure transitions,
we confirm that the 3-values obtained by using this method are independent
neither on the energy of level, nor on its parity.

3- The LSF method has been used to calculate pZ(l.) for each initial state

in the nuclear reaction of the present work, so that we get an equation for
each (I;) instead of one equation for each nuclear reaction. The results were
in good agreement as good as (CST) and a,-Ratio methods. The smallest
value of (y*) was chosen from these equations.
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