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We have measured both the differential cross section (o, = d°c/dS2dE;) and the y-ray emission
probability (Ry(E.) = 0, /0, ) from the giant resonances excited by '*C(p, p’) reaction at 392
MeV and 0°, using the magnetic spectrometer and an array of Nal(Tl) counters. The absolute
value of R.(E.) was calibrated using the well known ~-ray emission probability from '*C*(15.11
MeV,17, T'=1) and °0*(6.9 MeV, 2%, T' = 0) states within 5% uncertainty. We have found that
R (E:) starts from zero at E> = 16 MeV and increases up to 47.9+£0.5%+3.5% at E- = 27 MeV.
After 3-body decay threshold (E, = 27.2 MeV) is reached, R (E;) begins to decrease. We have also
compared the measured values of R, (E;) with the statistical calculations based on Hauser-Feshbach
formalism in the energy range E,. = 16 — 32 MeV.
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E, E = 0 corresponds to the dlrect decay events.
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Check for 15.1MeV (14.9<E,<15.4MeV)

E,-E, plots are shown for 15.1 MeV.
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ESTIMATION OF SUPERNOVA NEUTRINO EVENTS

E398 results are applied for the estimation of NNcyfor Super-K and KamLAND. -

The expected number of events from the core-collapse:

N; = Flux(v;) X N0 X 0;
1

-— V. . . . .
Where F[ux(v}-) pe E;> py—— and o, is the cross section for reaction i
D = 10 kpc '
KamLAND (1kton) SK (32.48kton)
Total Gravitational Energy
L =3 x 105 ergs
vE‘
é v,
N A
- ¥, _
t‘* v, Myarger IS NUMber of targets
V‘!’ n 7 n
. 12C :4.30% 103" 160 :1.09%10%
L divided equally among all species L, == Np :8.60x10°! Ny :2.17x10%

KamLAND collaboration: Phys. Rev. C 84 (201 1) 035804.



ASSUMPTIONS

The NC events are assumed to be induced by only v, (v,, v, and their anti particles).

Equilibrium Temperature T = 3.5 MeV

T, =5 MeV
T,.= 8 MeV

Supernova neutrino spectra is approximated
by that of Fermi-Dirac distribution.

553 E?
T, 1+expE/T,

0.
FD(ET) =

¥

Solving Analytically, we get Average Energy as:

<E,>=3.5xT,

Now, we need cross section information

-
w Vi

n 0 0 N Rl L i T L]
Neutrino energy [MeV)

Ref. ). F. Beacom and M. R.Vagins: Phys. Rev. Lett. 93 (2004)
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RERNDHA

s 15.1MeVM;&L L Cross section®ELVAY,
= E>16MeVIZDWTIE. A DTF—EDH, =12, 15.1MeV

[ZEERT/hELY,
EJ dd E,=32 MeV dO'(E E )
4 0 dEy =16 MeV dEy !
Present work Previous work
Reaction MB FD NKI NK2 (KamLAND collab.) |
p(Ve,e")n 303 301 129 116 KamLAND Collab.
2C(v,v)°C*(15.1 MeV) 45 47 15 14 For NC events
2C(v,v)2C*(Ex>16MeV) 7 9 1.1 1.2 F.D., T=28 MeV

Table 4.2 Expected number of neutrino events from a core-collapse Sie,. cc events pc to
be detected at KamLAND (1kton). E.D., T=5 MeV



CO1MDFEFDHRTD2019F L

= RCNP E398 =E&

» RE-BERFEROERLIEDOHFERIR TOVIRBE SR  PCER3ER. 1P0MmXE ik
» RE-BERFEROERLEOEHFBRTOVRERR RAREDFIVIE,

« MFRIREBHARCGEAEHLE. EXRBHREORFERYELLTOIYRNER EX
HISDEBEARIREY=16-35MeVD AR, REREICESTIX2RMF(n,p,y)DHEEEREL
TEE,

= E398 RERIERZ=EST=ILF

» BHERETOZ21—MN)/RF-BERPENLIERBZHT,

« B/ RGrOFlux+E K2 EIEST E + E398EBE R TR AN E (3 AEKES
EBRETIZEDD)

s SK-GAETEI D=8 D157155m3tGd(n,y)FETEET ILIEY
 157Gd(n,y)F—%+ETILIZPTEPZ E AN 1=,
. 155,natGd(n,y) GNEZ ETH,
= 2yHEEARETTEIT R,




