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Abstract 

The study of the astrophysical S-factor is one of the methods of analyzing proton radiation capture 

reactions in the theoretical framework for low temperatures. In this research, we have numerically 

studied the proton radiative capture reaction by 17O using the Woods-Saxon potential model.   

First, the astrophysical S-factor 17 18( , )O p F reaction was calculated at low energies, and then the 

reaction rate of 17 18( , )O p F was obtained from the astrophysical S-factor. Also, in this study, the 

electrical quadrupole transition strength (B[E2]) for excited states 18F nucleus has been calculated. 

We found that B[E2] depends on the energy and spin of the excited states.   

The results corresponding to the astrophysical S-factor, reaction rate and transition strength at 

energy range of 200-500 keV were compared with experimental data and other theoretical models 

and were in good agreement.  Also, the astrophysical S-factor at zero energy was calculated by 

the extrapolation method for (5/2)+ state and S(0)=4/8 keV b. 

Keywords: Potential Model, Radiative Capturing Reaction, Astrophysical Factor S, Electrical 

Transition Strength
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-��3+�RADCAP     .&�� -�?+@ A��3���	 O17 ��    >1


  �<�  k�,+5  !:5
+�  F18  �Z+3�  ��  ��  MeV60/5  

;��<	� .��Q� =` �� �[� 
    x:� (��5 
 +E*1�
+�

<�/� -�)��4�   ;C19�?+�S� =��BS   -�S��+�  01� �� .�1�

  �Z+3�  �W`  0�g  w�/45MeV60/5    ��+�

�*,�
F18)γO(p,17�  -�  (��5  =�)_  "�  ;�1��3 �x:�  

  ;C19�?+�S�  =��BS�  �*,�
  \+3   ��O@  ^<�  


;C1+�C.� ;)R_��MU -�?�1 &�� .�1�  

:�
B1.  k��*� ��	+������=��3��� "�

-!:�,�� "�+5 ��+�d5/2  

-34.53  0V  

3.50  0R  

0.683174  AA  

-70.7086  S0V  

3.05  S0R  

0.683174  AAS  

3.50  CR  

  

�`+� ��    =` 
 =��3��� ��	+������ ;*19E1�i �� X
�

.��Q�    "� ���W��� �� �+E*1�
+���3+�   x:� (��5 ���:�3

  �<� A��3� ��, �� ���:�3 01� �<� ��� <�/� &.�` ��+�

[16]  =C� ��1   �<� -�1�/�  ~��)�3 w��R5 -���3  �� 
  

 &�� -���� �� ;�:S.  

-����  ��  
  =��3���  ��	+������  "�  ���W���  �� 0�[��  �

-��	��O@ ��	;C1+�C.� ��	(;��r�*t�)  ;19i x�:�� �

  ;C19�?+�S� =��B �n��8�S  �� !' ���:�3 
 -)��4� �

��+,  ���;C1+�C.�  ��O@  
�  �*,�
  01�  ��+�  ��1�  

1,E2E  
  ;��r�*t� ��O@  1M    01� �� -, ����� �:i


 @ "� ���W��� �� w�/45"�O 1E  ��
�
 x:� 
  P    ���:�3

  ;C19�?+�S� =��BS  �
<4� ���  keV500    
 <� ���

=C� ��2 ���� ��;�+�5 ��	 [20-23] -�1�/� .<1�+@ 

�5.1  .  -�1�/�  x:� (��5  a1��3  0���-  ��  �:�+� (�+�5  YS) �<�' &��

  =��3��� "� ���W���"�

-!:�,��    ��_' ��, 
 T�+S[16]   )  9�+_ YS

.(�3�  

!��	=C� �� -, �:r4  ��Z+3� �� �<� �<10�1�� ��	 

  -���3  ��  
  &��  +�2��  ��/3  0��  w��R5��	��,  ��   

[21-23]  �+�2��  &/��R�  ;� �<	�2�.�:�   0�*]�	

 =��B   ;C19�?+�S�  S  !
+� N
� �� +Wc �Z+3� ��  ;��1

"�+5 ��+�(5 / 2) ��</� 
 -)��4�  b�  keV8/4S(0)=  

-�<� ���
' &��. 
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 =��3���"�
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 �� 
 NACRE�Z+3� �� -, &�� �<� -�1�/� ��	  j��

~��)�3  w��R5  �  �M3'  0��  ;�:S;� �<	�2 !�1��  �� .�:�

<� a1��3  ��O@ ^B[E2]   &.�` ��+�  -1�� n��8� ��	

X
<i �� �-�8�E3�+� 
3   =C� 
4    ��, ��[16]   -�1�/�

 .&��  �<�  ����  !�23  
  !��	~o)_  -,  �:r    <�  +,�

-�  =�+?  ��"�λ+l+il  �1+5��    ;C1+�C.�  -�?�1  �	�,

;� +Wc-� �:� ��	��O@ -�  �:�+� ^<� =�.� 0��	

E1  .<3��<3 �:i
  a1��3  =C� ��4   &�� �<� ���� !�23

<�  ��O@  ^B[E2]   &.�`  ���8�E3�+�  ��	  &)�3  -

-�
 &�� +�2��  -1��  &.�`  Z+3� -��  +451C;  E���;  

����  ;�  
  +�B  !<�  +�	�5:,  !'  =1j�"�  ;C1  <3�:5

 &.�` Y�:�� ;C1+45 �Z+3� �1�9?� �� -�8�E3�+� ��	

R��� !' &�B -, <���  ;� &�QR_ A<B.<��� -�  0��	

-� +5j�� ��	"�+5 ;����
 ^�<_ +r�S0�1�� ��	"�+5  +5

-1j ;����
 "� +�2�� .&�� 01+1" ��	  


B:�2. �/�1-� ��0 ��/�1+ ?+�S� =��B ��+� �<� -)��` �91C ;  

5.�3.  �1�/�   0��  a1��3  4�����  
  �*,�
  \+3  ^�)��	 �� 

NACRE ..  

Newton  

[8]  

Rolfs  

[20]  

Hager  

[10]  

Fox  

[9]  

This 

Wor

k  

E(keV)  

-  -  -  4.87  4.80  196  

-  -  -  4.96  5.038  226  

3.26±1.6

٠  

-  2.87±1

.12  

5.26  5.29  255  

2.99±1.3

3  

-  -  5.32  5.34  280  

-  6.27±1.87  -  5.36  5.38  284  

-  -  4.55±1

.6٠  

5.59  5.62  298  

3.46.1.1

2  

-  -  5.79  5.75  304  

-  6.44±1.71  -  6.36  6.33  333  

6.10±1.0

6  

-  10.05±

1.92  

7.25  7.22  375  

-  7.33±1.87  -  7.46  7.42  382  

9.35±1.4  -  -  9.80  9.75  422  

-  8.06±1.87  -  11.24  10.22  428  

-  -  20.55±

2.7  

16.03  17.02  463  

17.48±1.

8  

-  -  15.45  17.50  465  

-  -  -  38.67  57.4  499  
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B(E2)   &.�` 0�� �<� ���� !�23 -1�� &.�` 
 -�8�E3�+� ��	

 �Z+3� <`�
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5.�4.   ;C1+�C.�  ;)R_  ��MU  ��O@  ^�<_  ^�+��t5  ���:�3  )]2[B(E  

 �Z+3� k�`+� &.�` -�8�E3�+� ��	�<� >1+45 ��	 .  

 <B����  
[1] P.A. Crowther, O. Schnurr, R. Hirschi, 

N. Yusof, R.J. Parker, S.P. Goodwin, H.A. 

Kassim, The R136 star cluster hosts several 

Excitation 

energy 

(Mev) 

Spin-

parity 
πJ 

Binding 

energy 

This 

)2work(E 

[16])2(E 

 

0 +1  5.6   

0.9 + 3 4.7 7.02 7.2 

1 +0  4.6   

1.7 +1  3.9 7.44 7.4 

2.5 +2  3.1 7.92 7.8 

3.1 +2  2.5 8.20 7.9 

3.4 + 3 2.2 8.04 8 

3.7 +1  1.9 8.05 8.1 

3.8 +2  1.8 8.29 8.2 

4.1 + 3 1.5 8.22 8.3 

5 +2  0.6 8.99 8.7 
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