MiniTAO/ANIR Observing Proposal:
Deep optical-NIR imaging of nearby
supernova sites

Hanin Kuncarayakti

| In collaboration with:
Mamoru Doi (loA), Greg Aldering (LBNL), Nobuo Arimoto (NAOJ),
Keiichi Maeda (IPMU), Tomoki Morokuma (loA)




Background

® Many core-collapse supernova (CCSN) has been

® Progenitormass is the

observed

@ Current unders’rondmg of CCSN progenitors is sfill
imited: SIve STars

main porome’rer

® Mert rrimportant
mos’rly N s’rrlpped

CCSNe (type-lb/c)




Current efforts on SN lc o
= cl
progenitor stuay JE 4
é os ‘_ -—-—;"J Ib
: L | [ ™ § !J
Inferred properties from host galaxy or sl e S e Ib/c |
local environment studies I S AN

Me‘l‘q”ici‘l’y from an bk ]rjj : Jnjr!{usmg progenitor metallicity |
position in 0 ot

= L wERNMEs 1 T T T, [ e~ I ' 5 .

: hOST QG|G){Y 0050 0z u:-lz 8 08 1o
= R FRACTION WITHIN SN POSITION

* LOf :
= = [ H
- 4 S 08F .
- it 5
B = 06 =
g s ]
T I g 04f 3
& | Association g

B L=

with nearby 28

distance

o=

=
e
e

HIl region g o8
£ = 06f
—Rielulgelelle] £ oaf

o
[

=
=)
cres

b * Metalllicity

Proportion of SNe Il with R & x

Cumulative Fraction

m 04} .
i e fro 1
s -
24’”’4-’»%5%’5‘“ ... - : A (VAN
- 02 PP04—0O3N2-
/,%;,ﬂ/f»’%xx/@,%@ / explosion site ; :
- 1LY N 1 N TR ]

§2 84 86 <§s 90 92
Oxvgen Abundance at SN position [1241og{0/H]]

spectra

Vanyk(1992) . *©



SN2008DK # ® Pre-explosion direct progenitor imaging

(Van Dyk+2010)
Powerful, but nof economical nor systemafic

-
i Data mostly from HST, some from 8m-class+AO
A > Archival data: limited information (e.g. color, depth)
* > Ambiguity, nondetection is not uncommon
o= - > Mdass could be inferred but not metallicity

SN 199%bx SN 1999ec
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CCSN progenifors:
theoretical prediction vs. observed
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Our strategy:

progenitor mass & metallicity from
host sfar cluster stfudy

® Basis:

> Most stars are born in star clusters
> Clustermembers: same age & metdllicity

> CCSN progenitorshould hc:_‘_»fe had short lifetime =2 no fime
fo get far from parent cluster

® Method: |
> Observe SN host star cluster found at explosion site

> Defermine SN progenitor mass & metallicity from host
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SNIFS observation

University of Hawaii 2.2m (UH88) +
SuperNova Integral Field
Spectrograph (SNIFS) at Mauna

Kea

INntegral field spectroscopy =2
v, A) information on SN sites &
host cluster

6"'x6" FOV @ 0.4" /spaxel

3200-10000A @ AX = 2.38 A (blue),
2.93A (red)

Aug 2010 (1 night), Mar 2011 (5
Nnights) observingruns
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SNIFS Aug 2010 result

® Below: Integrated light from red/blue channel, 6"xé6" FOV
® SN position at the center of field of view
® Limitingmagnitude V~19

SN 2008bo (lb) SN 1948B (IIP) SN 2002hh (lIP) SN 2008bk (lIP)




SNIFS Aug 2010 result
® Below: Integrated light from rjil
® SN position af the center of fijs
® Limitingmagnitude V~19

SN 2008bo (Ib) SN 19488 (IIP IS




Proposed miniTAO/ANIR
observation

® Deep imaging of CCSN sites in nearby
galaxies

> Optical/NIR simultaneous broadband
[BVRJHK)

> NIR narrow band (Pa3)

@ Will also serve as follow-up observation
for our SNIFS March targets
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Information we hope to get
fromm mINITAO/ANIR observations

® Why some SNe seem 1o be hostlesse

> Noft formed in cluster/runawaye
> Cluster/extension too fainte

With ANIR im¢
We will reack

“than SNIFS

® How large is the probability of chance
superpositiong .




Boffi+(1999):
search for SN light echoes but
detected star clusters insteaad




Information we hope to get
fromm mINITAO/ANIR observations

® How accurate is our SNIFS spectrophotometrye

With ANIR im¢
We will be ak

® How good is our extinction estimate from SNIFS
datae¢

With ANIR_ -

0s5-check ANIR Pap with SNIFS
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Targets

Total 21 targets
Multi-SN galaxies 2 more samples of SN sites within ANIR FOV (Ng>>21)
Cover 12/18 of our March SNIFS target

SN Dec2000

Host glx | Multi-SN | SN RA2000

SN 1983N NGC5236 | yes (5)

SN 2004dk
SN 2007Tuy
SN 19941

SN 19831

SN 1964L
SN 2000ew
SN 2004gt
SN 1970G
SN 1979C
SN 1999gi
SN 1965L
SN 20060v
SN 19861

SN 2001bq
SN 2002ed
SN 1999hr
SN 1998A
SN 2001gd
SN 1987TK
SN 2000ch

NGC6118
NGC2770
NGC5194
NGC4051
NGC3938
NGC3810
NGC4038
NGCH457
NGC4321
NGC3184
NGC3631
NGC4303
NGC4254
NGC553:

NGC5468
NGC4900

1C2627

NGC5033
NGC4651
NGC3432

no
ves (3)
yves (2)
yes (3)
ves (3)
yes (2)
es (3)
yes (2)
es (6)
yes (D)
es (3)

ves (6)

yves (J3)

1o
ves (4)
no
yes (2)
ves (3)
yes (2)

1o

13:36:51.24 29°54’' 02.707

16:21:48.93
09:09:35.28
13:29:54.07
12:03:09.00
11:52:49.07
11:40:58.60
12:01:50.37
14:03:00.83
12:22:58.63
10:18:16.66
11:21:03.00
12:21:55.30
12:18:52.04
14:17:42.14
14:06:38.22
13:00:41.82
11:09:50.33
13:13:23.89
12:43:41.17
10:52:41.40

'17.297
'09.197
’ 30.527
2’ 06,007
’ 45.087

T 17.007

' 16.697

' 44,107

' 00.707
28.017

' 45.387
43’ 43.107
8 17.707

T 44,927

2 08.51"




Time justification

® 21 targets: 5o source detection at BVR ~ 23
and JHK ~ 21 = 600s exposures

® Simultaneous BVR/JHK
> 600 s x 3 filters = 1800 s/target
> 21 x 1800s = 10.5 hours total

® Pap on+off:
> 3600 s x 2 filters x 2 ’rc:rge’rs =4 hours\’ro’rql




Summary

® We propose miniTAO/ANIR deep imaging in
BVR-JHK-Pap of neorby core-collapse SN
sites

® Main purpose: to s’rre’-‘ngThen our SNIFS
results on SN progenitor mass & metallicity,

® TOTG| requesfed Qbservmg ’r e: 20 hours




Thonk yOuU very much
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