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Supernova Shock Breakout
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Supernova Shock Breakout
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Supernova Shock Breakout

B AR Dl CTER
——> EEJE S ERA 2T 58302, FEEICHH A &

quasi-blackbody
T ~ R34 EWA R -
N\

Z D Dplateau phase (~>iH)7?
CNFTHRZ TV EHE"




T I G D W ]

G
S

B N CTHEDETEED B, TH S
>av 77 A7 77 PR ZHEZTEHIBNE R ,
X OXHR. SN T O OBIHNL Z 1 X T3
B =27 704777 FEHROBIANC XD BRI REEIIZET,

- BEHBIO R DK E I DOWE --> B DD il /s P

- IaBUEEHT B D IS H O LR D AR



av 774777 MIIEFEICHHA W

SN 2006gy (z=0.02: Smith+2008, Kawabata+2009)
- Mg;~-22 (M(°6Ni)~15M.. or CSM interaction)

-24
g 2r
©
=
& -20 |
©
e
O
T -18
&
O
O
@ -16 |
o

-14

¥ OXHE T uvicE—72
- 2N FETEIAFENX H T D

SN1998bw

000 % ®e,, Typelin SN2006gy
o

_.JL'\

d

- negative K-correction™C
high-z(~1-2) T Z A 72 I <
e, _ ACR AR

One of brightest Se

z>1CH IR AIAE w/ 8m-class telescope
Subaru/Hyper Suprime-Cam<T®D #— XA

Date [days

IInfIe A v < B N — A IR 72 KRR
IKENEDIH 1LIXshock breakout!Fit Z %

--> " o E ) BB AT A



MY /ACS TR1am

SNLS  suervonategacy suney  SNLS-04D2dc (2=0.1854) Schawinski et al. 08
Gezari et al. 08

Multigroup radiation
iy e : hydrodynamics code
B Pty MDD ST, DALSOSRL e AlSfndc-Ty2 STELLA (Blinnikov + 98)

T TLC# FHH
SN I.S SuperNova Legacy Surve

ore shock :
| rookmﬁ-. e
- " » - » » “ ’ » " '

. . 1" = ( >
SE A !
= SNLS/CFHT g=band
= SNLS/CFHT r-band
*ﬁ E | 5 ’fﬁ” @ UV 4E Plateau SNLS/CFHT i-band
¥ 3f
v E
€ 2F
=k
SNLS-04D2dc@z=0.19 1 1F
- = W
o5 0Rat——Fhg S
> ) = = v | . | .
CALEXI- L sRMOBEl & il LAY | 20M.,, Z=Z.,, Eg=1.2
- 3 l U S e 1 Schawinski et al. 08
-2 E EI(B'v)host=O°1l4ma ( i@.ﬁ?ﬁﬁ Gezari et al. 08
53025 53050 53075 53100 53125 53150

Tominaga+2009 Modified Julian Date (observed frame)



shock breakout

+ BHEBREICBOWTR LI 2 WEHR
- i )] DE TR R OB TR E % D 9 5
- I CHER 2 BEE S 5 C L DVHE
- JEIEHER & 1 DSIDE X VSN HE DRI
- plateautifar D3RR/ 73 EHEIHI T E 5 <—- KISSOD i 4
- quasi-blackbody SED. S D255 DY E DE M,
+ A7 Fb: JEFIZH W (peak ~100A)
+ Bl S N7 D3P D ARUV&XiHE (SN 2008D, SNLS2KAA) + tail ZH
- HEDEDBEIH or S/N D X WEHNI(S D E ZA)YEEL v
+ A DR —)b: FRifE] ~ 1H
— BLHTTEIRRE O %\ 2 (LA DS A JE

- SDSS-g/N Y FTCTH—_A o> EEICEH, EHy, Yy F %
- 357147 g~ 20-21 mag, 50-100 deg2/night, K5 D> & Z (3 UTF5HR [ 2 E1HI

e

Ll

KWFCHLHI(KISS) Tshock breakeut D¥)HHE % FE2E « fEA7




ShOCk breakOU'l' 1->2->3->...->9-5>10 —+ 20h

|

y EFREBERICB TR LI WHR 1->2->3->..->9-5>10 T 2lh
- e ST O H R R OB FE E 2 ) 9 B \l,

- fE THL 2 MEE T 5 2 & AYHE

1->2->3->...->9->10 —+ 22h

- JCEEHhAR & (A2 IDE L NSNDOMEE D HlFR 12 EHE \l'
- plateaui 73 23R/ 77 VGBI T E % <-- KISSD
- quasi-blackbody SED. O EREOY MR M) [ >37>-2>9>10 2= 23h
+ A7 ML JEFITHE (peak ~100A) J,
+ Bl S N7 DL 30D ARUV&XFE (SN 2008D, SNL - 1->2->3->..->9-510 L o4
- AEDEDEL or S/N O X WELHNZ(S D & 2 A v
+ FA DA —)bs BiRE] ~ 1 H N%z37r HEDIRT
- BLRITEIRE o K\ 2 B S AZE &
- SDSS-g/N Y FTH —_A > IEERIEBIH], EHu, rNe 242 H DU S [l U 48Tk

- 377843 g~ 20-21 mag, 50-100 deg2/night, KDY L Lol st sies € s

KWFCHLHI(KISS) Tshock breakeut D¥)HHE % FE2E « fEA7




Squick-look results on 20130508

12.34 [astrometry & limit mag OK

- astrometry OK

- astrometry NG

EXP-ID DATA-TYP [OBJECT exptime [filter time(UT) [last update (JST)  [BG[ADU] |BG rms |seeing[arcsec]|0 |1 22 13
KWFC0042651 BIAS IBIAS 0 28:13:03

KWFC0042650 [BIAS BIAS 0 28:10:56

KWFC0042649 [BIAS BIAS 0 28:08:46

KWFC0042648 [BIAS IBIAS 0 28:06:39

KWFC0042647 [BIAS IBIAS 0 28:04:32

KWFC0042646 |OBJECT  |KSFJ1526+1300(180 g 27:55:55/2013-05-09 14:17:52/9837.0 159.4 |5.46 - ]19.59(17.91[17.99
|T|<wrc0042645 IOBJECT  [KSFJ1451+0945/180 g 27:50:27/2013-05-09 14:11:514494.0 484 (6.6 17.85|18.00(18.05|17.85
KWFCO042644|OBJECT  [KSFJ1304+5300[180 [g 27:44:312013-05-09 14:05:39(1918.0 (309 [6.52 - 18.60(18.38/18.63
KWFC0042643 [OBJECT  |KSFJ1526+1300(180 g 27:38:462013-05-09 13:58:28(853.0 169 [5.67 - 19.24|19.17(19.29
KWFC0042642 [OBJECT  |KSFJ1504+4200(180 g 27:33:03|2013-05-09 13:50:48421.0 [11.3 [5.08 - 19.89(19.68/19.81
KWFC0042641|0BJECT  [KSFJ1459+4845/180 g 27:27:43|2013-05-09 13:44:06293.0 (9.3  [5.62 - - - -
KWFC0042640 [0BJECT  [KSFJ1451+0945[180 g 27:22:09/2013-05-09 13:36:44284.0 9.1  [6.35 - 19.65|19.46(19.56
[KWFC0042639|0BJECT  [KSFJ1333+3345[180 g 127:16:38/2013-05-09 13:29:34243.0 83  [6.27 19.01|- 19.38/19.44
KWFC0042638 |OBJECT  |KSFJ1504+4200(180 g 27:08:23|2013-05-09 13:21:39(203.0 (7.8  [4.47 20.56 [20.40 [20.48|20.30
KWFC0042637 [OBJECT  |KSFJ1459+4845(180 g 27:03:03[2013-05-09 13:13:47203.0 7.3  [4.45 - - - |
KWFC0042636 [OBJECT  [KSFJ1526+1300180 26:57:36)2013-05-09 13:05:35[229.0 7.7  |4.66 20.12(20.25(20.15/20.11
KWFC0042635|0BJECT  [KSFJ1451+0945(180 g 126:52:17/2013-05-09 12:56:58[243.0 83  |4.63 19.91(19.85|-  [19.99
[KWFC0042634 |OBJECT  [KSFJ1304+5300[180 g 126:46:32|2013-05-09 12:33:36(223.0 7.5 |4.75 20.06|20.3919.92|19.96
KWFC0042633 |OBJECT  [KSFJ1526+1300(180 g 26:40:58(2013-05-09 12:07:34(228.0 7.6  [4.22 20.38(20.34 |20.25/20.37
KWFC0042632|OBJECT  |KSFJ1504+4200(180 g 26:35:19(2013-05-09 11:57:51[201.0 [7.6  [3.89 - 20.51(20.42|20.53
KWFC0042631|0BJECT  |KSFJ1459+4845/180 g 26:30:00(2013-05-09 11:51:37[198.0 7.3  [4.06 - - - |-
KWFC0042630 |0BJECT  |KSFJ14514+0945|180 g 26:24:282013-05-09 11:42:48[239.0 8.2  |5.07 20.07 [20.03 (19.92|20.06
KWFC0042629 [OBJECT  [KSFJ1333+43345|180 g 126:18:59(2013-05-09 04:15:51[220.0 |7.5  |4.52 19.90|20.19 (20.05|20.15
KWFCO042628 (OBJECT  |KSFJ1304+5300/180 g 26:13:27|2013-05-09 04:05:37(212.0 |74  |4.23 - 20.20(20.20|20.31
KWFC0042627 [OBJECT  |KSFJ1436+0315(180 g 26:07:37|2013-05-09 03:56:08252.0 8.4  |4.68 - 19.99(19.90/19.96
KWFC0042626 (OBJECT  |KSFJ131242930(180 g 26:01:58|2013-05-09 03:44:27(225.0 (7.8  [4.39 19.9620.35(19.91|19.92
KWFC0042625 |0BJECT  [KSFJ1355+2100/180 g 25:56:34|2013-05-09 03:27:55[225.0 8.0  |4.02 20.58(20.39|20.22|20.14
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KISS sky coverage (2012/04--2013/05)
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2012 (18 candidates)

KISS other type  KWFC  mapn. - z DM [mag] M(g) MDD MID,poc fapoc fdine
KISS12a SN2012cp T 119958/3 17.9 20.66/20.70/20.56 0.026 35.26/35.22 -17.4/-14.54 56060.51882 56071.9(May24.9) 14 2.6
KISS12b SN2012¢m Ia  12054/3 165 19.70/19.68/19.46 0.028 35.42/3543 -18.9/-15.73 56061.54023  56064.5(May17.5) 4 7.0
KISS12¢ SN2012ct I 12779/3  19.3 -/-/20.93 0.039 36.17/36.17 -16.9/-36.17  56070.65594  56071.9(May24.9) 0 -1.2
KISS12d PTF12ewk la  13143/3  19.1  20.78/20.89/20.77 0.034 35.85/3585 -16.7/-15.07 56075.63688  56072(May25) 3.6
KISS12¢ 00092/4 189  20.65/20.61/20.41 / / 56033.50847 99
KISS12f 12004/5 182  20.04/20.10/19.78 0.067 37.37/37.37 -19.2/-17.33  56060.55161 99
KISS12g 09612/3 185  20.64/20.63/20.41 / / 56041.60054 -99
KISS12h 11913/2 190  20.57/20.48/20.18 0.036 35.97/3597  -17 /-154  56059.66025 -99
KISS12i SN2012ee Ia  14566/3 163  20.65/20.71/20.40 0.027 / / 56150.50572  56157(Augl7.96) 0 25
KISS12j PTF12iiq Ia  15820/2 165 of-/- 0.020 35.350/3550 .10 /.3550 56178.74333  56168(Aug29.36) 8 2.7
KISS12k  CSS121004204336.055316 CV  17794/3  17.7  20.57/20.60/20.14 0 / / 56207.46932 56208(Oct8) 0.5
KISS121 17801/7 190  20.71/20.61/20.12 0078 37.71/37.71  -18.7/-17  56207.50117 .99
KISS12m PTF12izc Ia  17800/4 185 -/-/- 0.083 37.86/37.86 -19.4/-37.86 56207.49653  56104(Sep24) 7 6.5
KISS12 LSQ12fhh [P 18288/3  19.0 -/-/- 0.023 34.99/34.99 .16 /-34.99 5621177873  56206(20121006) 11 16.8
KISS120 18343/3 186 -/-/- 0.071 37.50/37.50 -18.9/-37.50 56212.51192 09
KISS12p 18473/7 193 -/-/- / / 56213 58088 09
KISS12q LSQ12fmx Ia  10408/2 190 -/-/- 0.068 37.38/37.38 -18.4/-37.38 56221.78672  56221(20121021) 6 5.2
KISS12r 22381/0  17.8 £ 4 / 56249.6124 -99

T KISS13a LSQ12hot LBV, 202207 . R3,/20. 53 0. 35.08/35. 16 /-14.05  50303.4 S62T8( 25.5
KISS13b SN20131 I 20218/6 186  20.97/20.90/20.75 0.035 35.91/3591 -17.3/-14.94 56303.41147  56307.9(Ja 15.9) 0 4.5
KISS13c 20673/0  17.5 19.66/-/- 0.06? / / 56307.85001 99
KISS13d SN2013J Ie  29953/0 188  20.53/20.53/19.87 0.034 35.87/3587 -17.1/-15.34  56311.7723  56313.2(Ja 21.2) 0 -14
KISS13e 30078/1 192 20.46/20.63/20.10 0.061 37.15/37.15 -18 /-16.69  56312.79857 99
KISS13g 31631/1 200  20.97/21.09/20.87 0.045 36.47/3647 -16.5/-15.5  56325.57449 -99
KISS13; SN2013Y Ia  31993/1 188  20.43/2046/20.11 0.077 37.68/37.68 -18.9/-17.25 56320.6641  56334.2(Febl1.2) 5 0.5
KISS13k 31998/7 189 -/-/20.82 / / 56320 68785 -99
KISS131 SN2013al Ia  34754/7 197 -/-/20.78 0.132 38.94/3894 .10.7/-37.94 56354.6106  56358.1(Mar7.1) 0 3.5
KISS13m 34705/7 197 -/-]20.77 0.028 35.42/3542 -15.7/-34.42 56354.41906 .99

KISS13 35027/3 189  21.22/21.13/2091 0.081 37.80/37.80 .189/-16.58 56356.65583 .99
KISS130 35173/5 191 20.20/20.24/19.92 0022 34.80/34.80 .158/-14.60 56357.68500 09
KISS13p 35350/7 183  20.15/19.90/19.42 / / 56359.81877 .99
KISS13q 35412/7  20.1  21.04/20.85/20.82 0.066 37.33/37.33 -17.2/-16.29 56360.55731 09
KISS13r 35420/6 194  20.86/20.69/20.53 0.066 37.33/37.33 -17.9/-16.47  56360.58858 99
KISS13s 35432/7 191 21.17/20.72/20.74 0.172 39.56/39.56 -20.5/-18.39  56360.64756 99
KISS13u 38481/4 197 21.19/20.52/20.74 0.087 37.96/37.96 -18.3/-16.77 56385.59229 99
KISS13v SN2013ba Ia  38661/6 199 -/-/20.70 0.2  39.93/39.93 .20 /-3893  56386.65157  56380.2(Apr7.2) 0 2.5
KISS13w SN2012ib Ib/c  39740/2 199 21.19/-/- 0.017 34.33/ -14.4/ 56395.763904  56284(Dec23.1)  S(several) 1168
KISS13x 39682/2 206 21.11/-/- 0.035 35.91/ -15.3/ 56395.53203 -99
KISS13y 39677/0  20.1 20.81/-/- 0.023 34.99/ -14.9/ 56395.47292 -99
KISS13z 39677/1 198 20.81/-/- 0.024 35.08/ -15.3/ 56395.47292 -99
KISS13aa SN2013be Ia  39990/1 189 -/-/- 0.066 37.33/ -18.4/ 56308.58219  56390(Apr8.19)  -5(several) 3.6
KISS13ab 40154/0 193 -/-/- 0.024 35.08/ -15.8/ 56399.63201 -99
KISS13ac 40154/3 198 -/-/- 0.077 37.68/ -17.9/ 56399.63201 -99
KISS13ad 40162/3  19.1 -/f-/- 0.026 35.26/ -16.2/ 56399.69700 -99
KISS13ae 42450/0  19.0 -/-/- / / 56419.64563 -99
KISS13af 42712/7 187 21.23/-/- 7 7 56421.50846 99
KISS13ag 43400/0 187 20.33/-/- / / 56428.57449 -99

2013 (33 candidates)
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12 Spectroscopically Confirmed SNe (8 KISS SNe)
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redshift vs discovery magnitude
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discovery phase vs discovery magnitude
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