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(TY & Umeda 2011; Umeda, TY, Takahashi 2012; Takahashi, TY, Umeda 2013;
TY, Okita, Umeda 2014; Takahashi, Umeda, TY 2014)
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FELIXILF—EHER © recombination neutrinos

(Itoh et al. 1996)
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SifAktEIC & [ S Neutrino spectra

® pair neutrino(C K ©neutrino spectra
(Odrzywolek et al. 2004; Misiaszek et al. 2006)

OXRTIVFIANBHERRZIR I U & ZDKamLAND, SK,
GADZOOKSZ: & TOEAIFIBEME (Odrzywolek et al. 2007)

m) BZLDOEEDLDEHEZL--ELEFTILDREFLE?
® plasma neutrino (odrzywolek 2007)

© NSEF D weak interaction (odrzywolek 2009)

kT = 0.319 MeV
U = 085+m, MeV

.| pair

04 +

o(E)

02 |-

\
\

/; _ |
A 'Ve, 'VM, Vu

ki ) ) ) ) |
0.1 1
E |MeV]|

(Misiaszek et al. 2006)
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Neutrino spectra® Bi56 D

Jl—N— \ = R s e el RN Iy

O RNEEEDENZENAERENX C5TE
(e.g., Umeda, Yoshida, Takahashi 2012; Takahashi, Yoshida, Umeda 2013;

Yoshida, Okita, Umeda 2014; Takahashi, Umeda, Yoshida 2014)

) neutrino LRI F—EXRDODRELH D

(Itoh et al. 1996)

® pair neutrinolC K 4 neutrino

EVFTAHIIOYI 2L —2 32 Tvspectra’a K& 5
(Odrzywolek et al. 2004 /7, 5zt R)

IMI2 o (CA'CV)2 (pe-- qvx) (pe+- qT’X) + (CA+CV)2 (pe+- qVX) (pe-- qT/X)
+ me*(Ca2-Cv ?) (qvx. gvx)
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Pair neutrinos
® pair neutrino|C & % T & /L F—1EKZH(log ¢y [erg s g1])

(Itoh et al. 1996)
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Pair neutrinos

® pair neutrino® A7 ~ )L

{EEh: E, (MeV)
N

10

9.8

9.6

LogT

9.4

9.2

Si shell burning

\_

i scale 1/100 |

_/I/II\'\ I |

O 1 2 3 4 5 6 7 )
| | | | | | \

B Ves Ves Vxo VX_

_II\\!\\ II_
012345867

HHA

20153 16H@EBHE=a2— ) /HARR



Pair neutrinos
® pair neutrino® AT ~)L 18 E, (MeV)
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KamLANDI(C & |7 D neutrino eventZ{ D

®p+ V. — n+ et DeventH
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