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S. Ando (2007)

ummary of Galactic Supernova Rate Estimate

Diehl et al.,, Nature 439, 45 (2006)

My century”’
EEE & 9

Srrith =t al. 1878

Taloot 1260 041 | 000000 |

extragalactic scaling
Radic Supemova Remnants
Histonc Supemova Record
Cappellaro et al. 1883 27 ¥ A0, extragalactic scaling
van dem Bergh & McClure 1884
Fagsl 1504
Mckee & Williams 1887
Timmes, Dishl, Hartmann 1887

Stahler & Palla 2004

Tahle 1: Sfar formation and core-collapse supernova rates from different

mefhods.

All methods converge
at Rsn~ a few /
century, but could be
even larger

No neutrino burst in
the last 25 years sets
upper limit: < 9.2 /
century (90% CL)

Alekseev & Alekseeva 2002;
Raffelt 2007

Highly Poisson regime



S. Ando (2007)

Galactic Supernova Forecast

Probability to have Galactic SNe in the next decades

B |/century [ 2/century [ 3/century [ 5/century

100%

80%




SN Probability distribution

Distance to Galactic supernova
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Improved Models of Stellar Core Collapse and Still No Explosions: What Is Missing?

R. Buras, M. Rampp, H.-Th. Janka, and K. Kifonidis

Max-Planck-Institut fiir Astrophysik, Karl-Schwarzschild-Strasse 1, D-85741 Garching, Germany
(Received 7 March 2003; published 19 June 2003)

Two-dimensional hydrodynamic simulations of stellar core collapse are presented which for the first
time were performed by solving the Boltzmann equation for the neutrino transport including a state-of-
the-art description of neutrino interactions. Stellar rotation is also taken into account. Although
convection develops below the neutrinosphere and in the neutrino-heated region behind the supernova
shock, the models do not explode. This suggests missing physics, possibly with respect to the nuclear
(11 R U WUT R SN U R WP S, BN SV R equation of state and weak interactions in the subnuclear regime. However, it might also indicate a

0.0 0.2 0.4 0.6 0.8 1.0 fundamental problem with the neutrino-driven explosion mechanism.

Ll

T
Lol

time [sec]

Sumiyoshi et. al (2005)



Supernova simulation (£%31)

KA (2009) HA  #®#(2010) W (2012)

r [km]

> %Rw(2D, 3D). BlEx, HimaExT Ant-
_I%_*%FE:/E:LI/_:/H-\/O

> D BIZIX, ES5ATHLRRABEBEEIZL
MEZELY,
(Tt EVEBHEERRIAZED))

> BRENERMICEBTSOELEZHFLT
LVET,

L X > 4%(Z. black hole&E R D FESE . failed

EFTA Dtk supernovaD FEZEZ Y11,




<
pE
i

10

-3

—_

SNR [10™" yr'' Mpc

" © mean local SFR
(see Figure 2)

PEAGVYO

0-1 I 1 1 1 I 1 1 1 I 1 1 1 I

Lietal. (2010b
Cappellaro et a
Botticella et al. (2008)
Cappellaro et al. (2005)
Bazin et al. (2009)
Dahlen et al. (2004)

R (1999)

0 0.2 04 0.6
Redshift z

Horiuchi et al., Ap.J., 738(2011 )154.

0.8

1.0

& HASNBHEEE L. SFR
MSFBEN DRI TE
A< BLLMELY,

* COEEGMAA?

—a—hrJ/ERIIZEK>TINLD
SEMIZEZT=LY,



SK(GADZOOKS!) %ﬁ{"ﬁ&‘néSRNd){

> 8 [ A A ., [ > 8
2 _|[SS™45 V. | [Tefi:gmev|| S 1 26~34 ev. Tef:6 Mev|| | 10E THAZS NS4
% max SRN Signal % . /\_/ I\y&
8 6 . NOMINL v e emmrmrreet =5 8 6 SRN signal i (Et :10-30 MeV)
> _f > otal
29 S S romal, = a ;
% 4 ;-“ % 4 ; ............ ] ﬁi
2 i - i - s [ T g
°3] °3) N GdD i FRENEE
2 ;g\élt?)lr%kraemjgt?og by n-tag.) | 2 i I(g‘\gtﬁlf%l?egagt%?l by n-tag.) | 90%5 jj‘s/ 7%}?%*R§)J
1| a1 ] BETARELT,
TR atmospherlcv _________________ R atmospherlcv o
010 15 20 25 30 35 40 45 50 010 15 20 25 30 35 40 45 50 Invisible muon B‘\G‘j:s
visible energy (MeV) visible energy (MeV) SK-|\VV(D35% L N)L,
= 8 = e
2| 13-16ev. | |Teff:4Mev] 2 ] 12~16 evV. || Teff: SN1987A| |
P 6l ; %65 | Min/nominal/Max(.
=6 - 1 . . 1
o | 3" | BEUNDTRE M,
25 : ©5¢f ]
% 4 ;._:max SRN signal % 4| 1
® 3 b | 33| _
2 Epa\tlzlttsnlr%hreeg?igt?oz by n-tag.) 2 Eg\gtglrbsl?e%gt?o?] by n-tag.) _ / {“Jg 7‘\5'-7?/ P: ~18 ev.
reveee s i epheric 7, a{rh'és',;'é;,fr]cv o
010 15 20 25 30 35 40 45 50 010 15 20 25 30 35 40 45 50 SRN flux from Horiuchi et al.

visible energy (MeV) visible eneray (Mevy  PRD, 79, 083013 (2009)



Number Luminosity Spectrum [10%/sec MeV]

Supernova rateZ B i T AT=OIZIFARITNILAANE

Nakazato, Sumiyoshi,
Totani et al. (1998) Suzukl et al. (2013)

10'7 3 LI L L L L [ L L L L B Y [N L 3 105? E [ I | T T ] 1T [ TTTT ] E
: o v, Number Luminosity ; B 3
.1 = - 1
Z ] i I/‘e T
108 | /7 “\\ Numerical Model — 1()%6 = E
: 0.5 . ~ 3 — E E
Y i NN Fermi-Dirac Fit 0 - 1
/, "\ ~ - -
/ 2 B NN :?:"
10° --2 NN = = 10 —
= - -2 N 3 3
E ], NN . = . 3
// “'“‘.‘_“\ \\ \\\\ %
104 = eI AN R \\‘\\ — ~ 1054 ' =
g TINCONUA, Z|e= \ : ]
AN ] == \\. \ 0 25
. . \\\ \\\ _ - \\ Y \ » ~ -]
103 | o S AN ~ 1053 — A% ‘\ —
3 15 sec after bounce RS NN NN F _‘\ A 3
SONTON L T = 12 \\ 05 7
~ NN - \ -
- \\\\.' B \ \ <]
102 1111 I 111 1 | | l L1 11 l L1 1 L ?\‘h 1[}5E — ! | ! ! | ! - l L hl\\l — | —
0 10 20 30 40 50 80 0 10 20 30 40 50 60
. V 1
Neutrino Energy [MeV] B (MeV)

BERVWARIMNLOFHE (Za—F/IRBOMRLEO T [CHRF.

15



B E—1—KN) /R0 53 (B4

16



