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NEURAL NETWORK ESTIMATION
FOR ATTENUATION COEFFICIENTS

FOR GAMMA-RAY ANGULAR DISTRIBUTION
S. Akkoyun 1, N. Yildiz, H. Kaya

Cumhuriyet University, Sivas, Turkey

Spins of nuclear states (J) and multipolarities of gamma rays are usually investigated by the
angular distribution of gamma rays emitted from aligned states formed by nuclear reactions. In the case
of partial alignment, attenuation coefˇcients are used in angular distribution function. These coefˇcients
are tabulated in literature for different J values. However, these coefˇcients involve r-fold tensor
products. Furthermore, as the calculation of these coefˇcients implicitly involves highly complicated
integral quantities, they are very difˇcult to handle explicitly for larger r values. In this respect,
universal nonlinear function approximator layered feedforward neural network (LFNN) can be applied
to construct consistent empirical physical formulas (EPFs) for physical phenomena. In this paper, we
consistently estimated the attenuation coefˇcients by constructing suitable LFNNs. The LFNN-EPFs
ˇtted the literature coefˇcient data very well. Moreover, magniˇcent LFNN test set predictions on
unseen data conˇrmed the consistent LFNN-EPFs for the determination of coefˇcients.

‘¶¨´Ò Ö¤¥·´ÒÌ ¸μ¸ÉμÖ´¨° (J) ¨ ³´μ£μ¶μ²Ö·´μ¸ÉÓ γ-²ÊÎ¥° μ¡ÒÎ´μ ¨¸¸²¥¤ÊÕÉ¸Ö ´  μ¸´μ¢¥ Ê£²μ-
¢μ£μ · ¸¶·¥¤¥²¥´¨Ö γ-²ÊÎ¥°, ¨¸¶Ê¸± ¥³ÒÌ ¨§ ¢Ò·μ¢´¥´´ÒÌ ¸μ¸ÉμÖ´¨°, ±μÉμ·Ò¥ μ¡· §ÊÕÉ¸Ö ¢ Ö¤¥·-
´ÒÌ ·¥ ±Í¨ÖÌ. ‚ ¸²ÊÎ ¥ Î ¸É¨Î´μ£μ ¢Ò· ¢´¨¢ ´¨Ö ¤²Ö μ¶¨¸ ´¨Ö ËÊ´±Í¨¨ Ê£²μ¢μ£μ · ¸¶·¥¤¥²¥´¨Ö
¨¸¶μ²Ó§ÊÕÉ¸Ö ±μÔËË¨Í¨¥´ÉÒ § ÉÊÌ ´¨Ö. �É¨ ±μÔËË¨Í¨¥´ÉÒ ¶·¨¢μ¤ÖÉ¸Ö ¢ ²¨É¥· ÉÊ·¥ ¢ ¢¨¤¥ É ¡²¨Í
¤²Ö · §²¨Î´ÒÌ §´ Î¥´¨° J . �¤´ ±μ μ´¨ ¢±²ÕÎ ÕÉ ¢ ¸¥¡Ö r-³¥·´Ò¥ É¥´§μ·´Ò¥ ¶·μ¨§¢¥¤¥´¨Ö. 
μ²¥¥
Éμ£μ, É ± ± ± ¢ÒÎ¨¸²¥´¨¥ ÔÉ¨Ì ±μÔËË¨Í¨¥´Éμ¢ É·¥¡Ê¥É · ¸Î¥É  ¤μ¸É ÉμÎ´μ ¸²μ¦´ÒÌ ¨´É¥£· ²Ó´ÒÌ
¢¥²¨Î¨´, ÔÉμ § É·Ê¤´Ö¥É · ¡μÉÊ ¸ ´¨³¨, μ¸μ¡¥´´μ ¤²Ö ¡μ²ÓÏ¨Ì §´ Î¥´¨° r. „²Ö Ê¶·μÐ¥´¨Ö É ±¨Ì
¢ÒÎ¨¸²¥´¨° Ê¤μ¡´μ ¨¸¶μ²Ó§μ¢ ÉÓ Ê´¨¢¥·¸ ²Ó´ÊÕ  ¶¶·μ±¸¨³¨·ÊÕÐÊÕ ´¥²¨´¥°´ÊÕ ËÊ´±Í¨Õ ¸²μ-
¨¸Éμ° ´¥°·μ´´μ° ¸¥É¨ ¶·Ö³μ£μ ¢¥Ð ´¨Ö (‘	‘�‚), ±μÉμ· Ö ¶μ§¢μ²Ö¥É ¶μ¸É·μ¨ÉÓ ¸μ£² ¸μ¢ ´´Ò¥
Ô³¶¨·¨Î¥¸±¨¥ Ë¨§¨Î¥¸±¨¥ Ëμ·³Ê²Ò (�””) ¤²Ö μ¶¨¸ ´¨Ö Ë¨§¨Î¥¸±¨Ì Ö¢²¥´¨°. ‚ ¶·¥¤¸É ¢²¥´´μ°
· ¡μÉ¥ ¡Ò²¨ ´¥¶·μÉ¨¢μ·¥Î¨¢Ò³ μ¡· §μ³ μÍ¥´¥´Ò ±μÔËË¨Í¨¥´ÉÒ § ÉÊÌ ´¨Ö ¸ ¶μ³μÐÓÕ ¶μ¤Ìμ¤Ö-
Ð¨Ì ‘	‘�‚. �·¥¤²μ¦¥´´Ò¥ ‘	‘�‚-�”” Ìμ·μÏμ μ¶¨¸Ò¢ ÕÉ ¤ ´´Ò¥, ¶·¨¢¥¤¥´´Ò¥ ¢ ²¨É¥· ÉÊ·¥.
Š Éμ³Ê ¦¥ ¶·μ¢¥·±  ¶μ²ÊÎ¥´´μ£μ ´ ¡μ·  ‘	‘�‚, ¨¸¶μ²Ó§μ¢ ´´ÒÌ ¤²Ö ¶·¥¤¸± § ´¨Ö ¢¥²¨Î¨´ ¤²Ö
´¥ ¸ÊÐ¥¸É¢ÊÕÐ¨Ì ¶μ±  ¤ ´´ÒÌ, ¶μ¤É¢¥·¦¤ ¥É ´¥¶·μÉ¨¢μ·¥Î¨¢μ¸ÉÓ ‘	‘�‚-�””, ¨¸¶μ²Ó§μ¢ ´´ÒÌ
¢ · ¡μÉ¥ ¤²Ö μ¶·¥¤¥²¥´¨Ö ¢¥²¨Î¨´ ±μÔËË¨Í¨¥´Éμ¢.
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