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Type la Supernova
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Type la Supernova
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Type Ia Supernova Cosmology
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Type Ia Supernova Cosmology

+ advantage
- R R (=luminosity distance) D73 EIHY N E L
- FEHOBRAIZLITICED S FHNR)E RO ERRE

- luminosity distance - redshift relation
- SRR & EENTE—FEE D KRIRR D TEIE

- 0<z<1.5D A W\ redshift&gH CERAI O] BE

+ disadvantage
- dust extinction
- evolution, metallicityfik7Z %

- ERERAIEHE
- Malmquist/\-1 )7 X

- K-correction

- BAL Y XMRIC K BDIEN




statistical/

errors

# r omega-m omega-| W
Knop+03 +11 0.36-0.86 +0.07-0.06 -0.06+0.07 +0.15-0.20
(SCP) ~50 (total) ' ' (%1) (%1) (%2)
riess+04 +16 0.2-1.6 +0.05-0.03 -0.03+0.05 +0.13-0.19
(High-Z Team) ~157 (total) 6 B (%3) (%3) (X%4)
Astier+06 +71 0.15-1.01 +/-0.042 +/-0.042 +/-0.090
(SNLS) +44 nearby = g (%5) (%5) (x6)
Wood-Vasey+07 +0.033-0.020 +0.09-0.09
6 .15-0. -
(ESSENCE) +4d 0:15-0:70 (%7) (8)
Kowalski+08 e Dlncart, T +0.027-0.029 +0.059-0.063
(Union Sample) 307 (total) (%9) (x10)
Kessler+09 +103 +/-0.019 +/-0.07
(SDSS-II SN) 288 (total) O.Caorae (%9) (%9)

(%1): flat universe, w=-1Z {RE

(%6): flat universe, w=constant, +BAO
(%7): +BAO

(%8): +SNLS SNe Ia

(%9): flat, ACDM universe

(%10): +BAO+CMB

(%2): w=constantZ {R7E, +CMB+galaxy redshift distortion
(%3): flat universe, w=constant {X 7

(%4): +CMB+LSS
(%5): flat ACDM



Type Ia Supernova Cosmology

+ advantage
- S AIEE (=luminosity distance) D EIHY NS L

- FHOXRMELIFTICEDLSFHUILE)E RO EEAIE
- SRR ERAIE & bk N TE—FEFE D KMA7G D TEH
- 0<z<1.5D i W redshifteEs B C&RRIPTEE

+ disadvantage
- dust extinction

- evolution, metallicity{k7F 14 universal SN Ia color?
- R ERHED R dust extinction

- Malmquist/\ 77 X Av = Rv x E(B-V)

- K-correction T

- BEALYAMRIC K DIEA universal extinction law?




dust extinction correction

+ A Dsystematic error

+ WEterror& OV /NZ
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Carnegie Supernova Project (CSP)

+ low-z (z<0.1)
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Rest-frame NIR observation
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Rest-frame NIR observation
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Space-based observations for SNe
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SN Ia light curves

SN la light curves (Hsiao template)
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WISH SN Survey Strategies
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WISI—I SN Survey Strategies
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WISH SN Survey Strategies

+ rest-frame B-band (“as high-z as possible”): color(B-R)MD
lcHlc S 5K
- HEID: WISH/ 3 _EAO(8m, TMT)
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--> peakZH A LD ERDES

B15 days7

/I”J

(71200 SNe Ia @1.5<z<3.0)



WISH SN Survey Strategies

+ rest-frame I/i-band
- DFEID: BIFR I TOK, highest-zIENIR(WISH or AO)7

- N=5[0|C (set3-fO,f1,f2,f3 or set4-fO,f1,f2,f3)

- 72.5 SNe Ia [day”-1 deqg”-2]
——> peakZ BT Z KD ERE S EFEI0 daysTts

- N=10[2]C (set3-fO,f1,f2,f3 or set4-fO,f1,f2,f3)

- 71.5 SNe Ia [day”-1 deq”-2]
--> peakz B S A &£ D B S EEEI0 daysfEkR x A9,

+ rest-frame H-band
- IHID: AR JE TOK, highest-zIENIR(WISH or AO)73

- N=5[0]|C (set3-f2,3,f4,f5 or set4-f3,f4,f5)

- 1.2 SNe Ia [day”-1 deg”-2]
--> peakzH S A KD B D EEEIL0 dayss
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WISH grism spectroscopy for SNe
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SN rate (Ia & Core-Collapse)

+ Ia
- #1Z(progenitor system)& Z0h > TLVERLY,

- single degenerate and/or double degenerate
- [SN Ia rate]
= [RHRAZEBEE(CHHIT D] + [BRHRIIEFBERICHHIT D]

- SN IaRHRA DM MEE: metallicity, 2B 2. 2FBEE (Sullivan+2006)

L delay time distribution: 22N 5 IaBEFEREFE X TOIELERE (Totani+200873 &)
EERDHEDEFERE (Ihara+2007), HEEEEZ RERE(SPY; Napiwotzki+2001)

- metallicity effect: high-z IaBUiE%TErate (Kobayashi & Nomoto 2008), z>1.5 CIE?E?

- dusty (missing) fraction

+ core-collapse O 0 = = 0
- IIn (very bright) SN at z>2 (Cooke+2009) R . ..mm ‘
- dusty SN search? Sf T1H F
- Eij] l//;(’c’iéé'i‘ﬁé’hfciﬁ%ﬁé %%L a5 A e =
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+ IaBYiBHT 2 Z F3 L\ focosmology Idsystematic error ~ statistical error®Ri{
+ dust exfincﬁon%ﬁwf:&%iﬁum\%o BB TTNIRIGEDE AN
+ BHTESRAICIEFHEEREIE LU TS,
+ WISH UDSIE S XK AT Va2 —)LZ T NIE~2000KEDIaHBHE Z R R
+ WISHIC (TEERHEEFRDBRAD D 5o
+ strategyld3DE XD %, BRI\ RIEHRIE3ID, cosmology DER Tld. rest-frame I-
band ELAIKFE. redshiftEEF DERR D 5N K (?)
- rest-frame B-band: 5 & [R12E Dsystematic errorz 5T (d. 1.0<z<3.0
- rest-frame I-band: systematic errorz BRI ST 5, 0.2<z<2.2
- rest-frame H-band: A t, z<1.4
+ 0.8-1.8umTgrism %z LTz z<lid il E AR TOK,
+ [ AUT—YH5SN rateb&H L BT &(251.5 SN 1a rate, IIn rate, dusty fraction)H’ T
= 25
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