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Remarkable improvements in the evaluations of neutrino-nucleus reaction cross sections are ob-
tained based on new shell-model Hamiltonians at solar, reactor and supernova neutrino energies. New
shell-model Hamiltonians can successfully describe spin responsesin nuclei and explain shell evolutions
toward drip-lines. A common feature of the new intearctionsis that they have proper tensor components.

A new shell-model Hamiltonian for p-shell nuclei, SFO[1], which proved to be quite successful in
the evaluation of the v-12C cross sections [2,3], is used to eval uate charged- and neutral-current neutrino
cross sections on 13C leading to low-lying statesin 13N and 3C [3]. 13C is an attractive target for detect-
ing very low energy neutrinos asit is free from the contamination of '2C at £, < 13 MeV. A knowledge
of these cross sections would help scintillator-based searches for low-energy electron neutrinos in envi-
ronments dominated by the electron antineutrinos, such as nuclear reactors.

A new shell-model Hamiltonian for pf-shell nuclei, GXPF1J, is shown to reproduce well »-56Fe cross
section for DAR neutrinos [4]. It describes also well the Gamow-Teller (GT) strengthsin Ni isotopes, in
particular °°Ni [5, 6]. Neutral-current reactions on °SNi are eval uated, and proton-emission cross sections
are found to be enhanced due to alarge spreading of the GT strength and lead to enhanced production of
%>Mn element in supernova explosions in population |11 stars[5].

Gamow-Teller (GT) strengthin “CAr isstudied by shell-mode! cal cul ations with monopol e-based uni-
versal interaction [ 7], which has tensor components of 7+p-meson exchanges. Calculated GT strengthis
found to be consistent with the experimental (p, n) reaction data. Cross sections for the charged-current
reaction, °Ar (v,, e7) 4°K, are evaluated by a hybrid mode!, where contributions from the GT and 1A
transitions are obtained by shell-model cal culations while other multipoles are treated by RPA. A better
evauation of the cross section for the GT contributions has been achieved [8]. An enhancement of the
cross section for solar neutrinos from B isfound compared to previous cal culations. An accurate knowl-
edge of the cross section is important for the studies of supernova neutrinos and neutrino oscillations.
Implications on the effects of neutrino oscillations will be discussed.

[1] T. Suzuki, R. Fujimoto, and T. Otsuka, Phys. Rev. C 67, 044302 (2003)

[2] T. Suzuki, S. Chiba, T. Yoshida, T. Kgjino, and T. Otsuka, Phys. Rev. C 74, 034307 (2006).

[3] T. Suzuki, A. B. Balantekin and T. Kajino, Phys. Rev. C 86, 015502 (2012).

[4] N. Paar, T. Suzuki, M. Honma, T. Marketin and D. Vretenar, Phys. Rev. C 84, 047305 (2011).

[5] T. Suzuki, M. Honma, K. Higashiyama, T. Yoshida, T. Kgjino, T. Otsuka, H. Umeda, and K. Nomoto, Phys.
Rev. C 79, 061603(R) (2009).

[6] M. Sasano et al., Phys. Rev. Lett. 107, 202501 (2001); Phys. Rev. C 86, 034324 (2012).

[7] T. Otsuka, T. Suzuki, M. Honma, Y. Utsuno, N. Tsunoda, K. Tsukiyama and M. Hjorth-Jensen, Phys. Rev.
Lett. 104, 012501 (2010);

T. Otsuka, T. Suzuki, R. Fujimoto, H. Grawe and Y Akaishi, Phys. Rev. Lett. 95, 232502 (2005).

[8] T. Suzuki and M. Honma, Phys, Rev. C 87, 014607 (2013).



