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This study presents a comprehensive theoretical analysis of neutron capture reactions on the
zirconium isotopes *7%9Zr under stellar conditions relevant to the s-process of nucleosynthesis.
Using the Hauser-Feshbach formalism as implemented in the TALYS v2.1 code, Maxwellian-
averaged cross sections (MACS) were calculated over a thermal energy range of kT = 5—100 keV,
with a particular focus on kKT" = 30 keV. Various combinations of nuclear level density and
photon strength function models were tested, including both phenomenological and microscopic
approaches. The empirically tuned Brink—Axel model consistently yielded the closest agreement
with available experimental data across all isotopes. Among the microscopic models, the Skyrme
HFB + QRPA framework emerged as the most robust, reproducing MACS values within 10-30% of
experimental measurements. The Kopecky—-Uhl model significantly underestimated cross sections
for all reactions studied. These findings emphasize the critical importance of accurate nuclear input
selection for reliable modeling of neutron capture rates in astrophysical environments.

B pa6oTe npencraBjeH KOMIIEKCHBbIH TeOpeTHYeCKHH aHa/lu3 peakUMH 3axBaTa HeHTPOHOB Ha
usoronax uupkonus 237%Zr B ycnoBHAX, COOTBETCTBYIOMMX s-mpoleccy HykjaeocuHTesa. C wc-
noJb3oBaHueM (popmasnnsma Xaysepa—-Pemobaxa, peanusoantoro B koge TALYS v2.1, paccuuransl
MaKCBeJJIOBCKHe ycpeHeHHble ceueHust (MACS) B nuamasoHe TemoBbix sHepru#l k7T = 5—100 k3B
¢ ocobblM akueHToM Ha kT = 30 k3B. Bbliu nporecTupoBaHbl pas/nduHble KOMOMHALMK Mojesel
MJIOTHOCTH sIJIePHBIX YPOBHeH M CHJIOBOH (DYHKLHH (POTOHOB, BKJOUYAs Kak (peHOMEHOJOrHuecKHe,
TaK ¥ MHKPOCKOIHUYECKHe MOAXOAbl. DMIIUpHUUecKas Mofesnb BpuHka—Akcenss cTabU/bHO JaeT Hau-
6oJiee 6/1M3KOe COrIacHe C UMEIOIMMHUCS SKCIepUMeHTalbHBIMU JaHHBIMH 110 BceM H3oTtonaM. Cpenn
MHKDPOCKOIIMYeCKHX Mojiesieli Haubosee Hafe:KHOH okasanack Monesab Skyrme HFB -+ QRPA, Boc-
npousBonsimias 3HaueHuss MACS B npenenax 10-30% skcrepuMeHTasbHBIX H3MepeHHH. Monenb
Konenxoro-yns 3HauuTe/NbHO 3aHHXKAET CEUEHHs BCEeX HCCJENOBAHHBIX peakUMi. DTH pe3y/bTaThl
TOUePKHBAIOT KPUTHUECKYIO BaXKHOCTb TOYHOIO BbIOOPA MCXONHBIX fiflep AJISl HalleXKHOT'0 MOLeNHUPO-
BaHMsl CKOPOCTeH 3aXBaTa HEHTPOHOB B acTPO(PHU3UUECKHX YCJIOBHUSAX.
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