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KOMIIBIOTEPHBIE TEXHOJIOTMH B PU3HUKE

NEURAL NETWORK ESTIMATION
FOR ATTENUATION COEFFICIENTS
FOR GAMMA-RAY ANGULAR DISTRIBUTION
S. Akkoyun!, 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 coefficients are used in angular distribution function. These coefficients
are tabulated in literature for different J values. However, these coefficients involve r-fold tensor
products. Furthermore, as the calculation of these coefficients implicitly involves highly complicated
integral quantities, they are very difficult 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 coefficients by constructing suitable LFNNs. The LFNN-EPFs
fitted the literature coefficient data very well. Moreover, magnificent LFNN test set predictions on
unseen data confirmed the consistent LFNN-EPFs for the determination of coefficients.

CruHbI SAepHBIX cOCTOSHUH (J) U MHOTOIONIPHOCTS 7y-JIydel OOBIYHO UCCIIEAYIOTCS H OCHOBE YIJIO-
BOTO P CIpEJeIeHUs Y-IIydeil, UCIIyCK eMBIX U3 BBIPOBHEHHbBIX COCTOSIHMIi, KOTOpbIE 00p 3yI0TCH B siIep-
HBIX pe KIHAX. B ciIyd e 4 CTHYHOTO BBIp BHHMB HUS JUIS ONMHC HHS (DYHKIMU YIIIOBOTO P CIIPEMeICHUS
UCIIONB3YIOTCS KOO(P(ULIMEHTHI 3 TyX HUSA. DTH KOD(P(ULUESHTHI IPUBOIITCS B JIUTEP Type B BHAE T OITHILL
IUIS p 3MUYHBIX 3H YeHuid J. OOH KO OHU BKJIOYU 10T B ceOs r-MepHbIe TeH30pHbIe npou3Benenud. bomee
TOTO, T K K K BBIYUCIIEHHE BTUX KOD((HUILHEHTOB TpeOyeT p CYeT HOCT TOYHO CJIOXHBIX MHTEID JIbHBIX
BEJIMYUH, 3TO 3 TPYAHSAET p 60Ty C HUMH, OCOOEHHO A1 GONMBIIMX 3H 4eHHil 7. s yrmpomieHus T KUX
BBIYUCIICHUH yNOOHO HCIIOB30B Th YHUBEPC JIbHYH HIIPOKCHMUPYIOILYI HEIHMHEHYI (YHKIHMIO Clo-
ucroil Heliponnoil ceru npsamoro sew] Hud (CHCIIB), koTop 4 1mo3BosdeT IOCTPOUTH COLNl COB HHbIE
sMmnupuyeckue ¢usndeckue gopmyisl (DPD) g onuc Hug GU3MYECKUX SBIEeHUHA. B mpenct BiaeHHoOU
p 60Te GBUIM HEMPOTHBOPEUUBHIM OOp 30M OIlEHEHBI KOI((MULIUESHTH 3 TyX HUS C IIOMOIIBIO HOIXOMS-
mmx CHCIIB. IIpemnoxennsie CHCIIB-D®®d xoporo onuCkB 0T I HHbIE, IPUBEICHHBIE B JIUTEP TYpe.
K tomy xe mpoBepk nomydenHoro H 6op CHCIIB, ncronb30B HHBIX IS OpeACK 3 HUS BEJTMYMH IS
He CYLIECTBYIOILUX IOK J HHBIX, HOATBepXI eT HernpoTuopeunBocTs CHCIIB-D®®, ncnonb30B HHBIX
B p 60Te mwis onpeseneHus BeINIHH KO3 (hHIIEHTOB.

PACS: 42.79.Ta; 25.75.Ag; 23.20.En
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