ANIR K-band Survey for Obscured Supernovae
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+ BRI XT%Z, HIREFEENIC. 7LF Y TIVICEREREZFEZ R
&, BHERERTEL L,
- EYR#E: Palomar Transient Factory (PTF), Catalina Real-Time
Transient Survey (CRTS), SkyMapper, SDSS-11I, Pan-STARRS,
LSST, ..
- deeptt — XA L DT — T IHH: HST/WFPC2, ACS,
Subaru/Suprime-Cam, Subaru/HSC,

Supernova Legacy Survey (CFHT/MegaCam), ...
- ZD1th: KISS (KIso KWFC Supernova Survey), ...



NIR survey for Obscured SNe

B XD JRHIC T — XA SN cHERIFpublishE LT LR,
(B & SIERDD > TWEWNN52??)
+ Richmond+1998:
O]f8. 5SNe. 142{E DA fEstarburst. normal galaxy & tb/X TrateDexcess’a U .

+ Mannucci+2003:
2.2um. 46{EDLIRG. 4EDEBFE. LFIR)MS DFE KD factor3-1041710\,

+ Mattilla+2007:
VLT/NAOS/CONICA AOTK/\> K. SN2004ipF R. Av~40mag.

+ Vaisanen+2010:
WT{ELIRG/ULIRG, 42DFR, TR LD AN,

Av>10magDHDH B DM > TEch rateZ S5 A EHT X TICIEWe > TWLRL

1. large extinction even in K?

miniTAO/ANIR(GEFRA}) T
KT —XA &= L zLy

2. IMF?
3. SFR?




miniTAO/ANIR observation for SNe in LIRGs
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Target Selection
+ Sanders+2003DULIRG/LIRGA Y O

+ miniTAOY 1 N DEE: -22.9864EH SDechH +/-50E
(+ Z[EFRAH18-8h)

Number Estimate
+ SFR[Msun/yr]h 5 #(CCSN)[/yr]NZ#2: 0.0109 (Salpeter IMF, >8Msun)

100Msun/yr®D SFRD iR7A |14 (C 1fE D CCSN
+ L(FIR)D 5 SFRAND#EE [FKennicutt+1998 DT 4
+ Rv=3.1, Rk=0.35 (Cardelli+1989, Table 3): V/\> |~ & b N TK/\> K [E1/10Dextinction
+ CCSNDK/\Y REfRk(Vega)D E— 7 (F-19mag& U fo (Mattila+2001, Table 4)
+ marginidlmag7 & o fe=fRARFR K D Imagid EE— T HHHD < RLv & W TR L
+ ANIR D [RFRZEMR(AB) IFwiki DEF & 1R FE

--> expected # of CCSNe: 1-21E (10%R;7I, miniTAO/ANIR 14 H D& Hlrun)
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- 173 x 5 dither
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- H+V (extinctionREEH D)
- TS FNIEERT U XL TR (BFHEY 1 7RE)
- HEWRE: 2 x 56
(BORlrunF R 5N IFFIC, RBARKKRWEEICIRS L5 IC)
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(O2011A (miniTAO/ANIR)

- SN Survey .';"-". :
- Ks- & I-band ‘
- 60 sec x 5 dithering positions / epoch 0

- 5 epochs: 4/20 (9 LIRGs), 25 (10 LIRGS), 28 (9 LIRGs), 5/9 (O LIRGs)
5/11 (2 LIRGs), 15 (9 LIRGS)
- LIRG Survey
- 2 galaxies
- 1C4687®@4/24 (540sec@HKs, 1620sec@Pa-off)

- NGC5257/8@4/26 (540sec@HKs, 3240sec@Pa-off) 1 arcmin

4 NGCc5010

(02011/02/17 (IRTF/SpeX)

- 4 galaxies \
- NGC5010 (390sec@K), NGC5257 (120sec@K), UGC9913 (210sec@K),
NGC6240 (150sec@K)

(02009/06/12 (miniTAO/ANIR)

- LIRG Survey
- 1 galaxy
- IC4687 (540sec@Ks)




ANIR Data Reduction

SNZOOBD/XRFOSOIOQ

(O SN finding: no SNe found so far

- image subtraction g ‘ip
- does not work well.
- different PSF between SN and LIRG Surveys -
- different filter setup: "K+I” vs "K only”
- cross-shaped PSF in K-band for "K+I1” data
- catalog-based

- not so good because we need SNe in obscured regions
(probably the central parts of galaxies)...

SN1999eh

O distortion in optical channel
O optical flat-field (?)



ANIR Distortion (Optical Channel)
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ANIR Distortion (Optical Channel)

R (4 shots)
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ANIR Distortion (Optical Channel)

- 3rd-order polynomial

- 73 pixel (T0.6%) at edges
- pixel scale [pixel/scale]

- 0.3377@BVRI

- dsky = a3 X ddet® + al X dget
- rotation: 91.7 [deg]
- 0.2 pixel rms

North

East

band a3 al
B 2.12E-08 | 0.3378
\'% 2.53E-08 | 0.3378
R 2.34E-08 | 0.3378
I 2.12E-08 | 0.3378
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Summary

- —RAABEFE: SCANDAL

- miniTAO/ANIR CTAV~10magD CCSN%Z& TF — X1,

- 2011/04DEVRIZ Y (REDES )T — Y DESHEIT TIER DN 5T,
- SN & BPignata AT EDHETIEH D EE Ao

- BFERRARE®RIEE., hYOIRX—XR)z A 1THRH
- AR F v > X)L Ddistortion R EFIm C ~0.6%(~ 3pixel)




