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Why I'm here 7

http://www.subarutelescope.org/Observing/Proposals/Submit/policy.html

Subaru Open Use Policy

1. Three Types of Open Use Program

There are three kinds of Open Use programs, depending on the requested telescope time
FIEAHTAC (FTI1EX57 VS LIMNEER

| Members of the Time Allocation Committee

Chair: Masaru Kajisawa (Ehime University)
Members: Masayuki Akiyama (Tohoku University, High-z Galaxies)
Misato Fukagawa (NAQOJ. Extrasolar Planets)

Mitsuhiko Honda (Kurume University, Star/Planet Formation and ISM)
> ralaxies)

Kei Kotake (Fukuoka University, Compact Object)
Kentaro Nagamine (Osaka University, Structure Formation and Cosmology)
Kouji Ohta (Kyoto University, General)

Youichi Ohyama (ASIAA, AGN and Galaxies)

Toshiya Ueta (Denver University, Stars)

Fumi Yoshida (NAOJ, Solar System)
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Burrows et al. 1996
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SEEDS NIR protoplanetary disk gallery (Subaru/ HiCIAO)

o 0 ©

Q ™

o O

~0.1" beam, A=1.6um




HL Tau observed by ALMA

ALMA Partnership et al. 2014

(e) 1.0 mm (B6+B7)

Atacama Large nterms=2

Millimeter &
submm Array
Band6 (1.28mm)
35mas(5AU) !
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H,O ice IN disks

Protoplanetary disks

— 3.1um absorption feature
towards edge-on disks
(OH stretching mode)

« HKTauB, HVTauC
(Terada+2007)

« CRBR2422.8-3423
(Pontoppidan+2005)

— Radial location of ice in disk
IS unknown for edge-on disk

b
e o

Adopted from ~ |

Chiang et al. 2001
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H,O ice IN diskj§ & 1.6um

Protoplanetary disks
— 3.1um absorption feature
towards edge-on disks
(OH stretching mode)
« HKTauB, HVTauC
(Terada+2007) 1" 2527

« CRBR2422.8-3423
(Pontoppidan+2005) =145AU  (Fukagawa et al. 2006)

— Radial location of ice in disk
IS unknown for edge-on disk

— Absorption feature in
scattered light from the face-
on disk

(Inoue, Honda, et al. 2008)  Eauses from 7]
Chiang et al. 2001




lce In HD142527 disk IiIJ.‘_fIE;iiI'_rEI"F’I;DLe;II |

(Honda et al. 2009) 3 : 10

Water ice distribution can be ¥ & O i at

. . | | 5
traced via scattered light 2t ® I .
spectroscopy using 3.1um
absorption No feature | ,

... interrupted by CIAO/AO36 decomission...

”

Total spectrum

$
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» 1 2 3 4
=145AU  (Fukagawa et al. 200617 Wavelength [um

. =cattered light
31umfeature
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Disk ice observations around
Herbig Be star HD100546

Restart observations by installing
3.1um narrow-band filter to Gemini/NIClI

NICI| on Gemini South
> K, H,O, L imaging
> 2012/3/30

NICI| = Near-Infrared
Coronagraphic Imager

Inst. rot. fixed (like ADI)
- Better IWA

Better AO performance

NICI on the Cassegraln focus




2-4um “spectra” of HD100546
5 disk scattered light

HD100546 disk by Gemini/NICI
(Honda et al. 2016)

shallow 3.1um water ice
absorption detected as close as
~40AU to the star

surface brightness[mJy/as®]surface brightness[mdy/as?]




o

o SB (Surface Brightness) [Jy/arcsec?] ©

A

A

H,0

absorption depth [H,0 Depth]

[H,O depth]

K 2.2um H,0 3.1um LU 3.8um

SBio (power-law
laterpolation)

=-2.510g(SB;’s / SBio) SBiro

log(SByy ) =

| log(SBy™)—log(SBy™ )]

(og 1 —Tog /) (log Ao ~log Ay ) +1og(SBy™)

N

A [um]




[H,O Depth]

60 80 100 120 140
distance |AU

Observation is consistent with
both models (unfortunately...)

* Need to reach as close as ~20AU(~0.2") to see “snow line’
« This time ~37AU(~0.4") - need improvement of WA




Toward direct detection of H,O snow line

HD100546 (Honda+ 2016)

- Requires IWA~0.2” around A-stars
- > Difficult for lucky imaging

—> Polarimetric Differential Imaging
- (PDI) provides better IWA

- &proved by HICIAO(SEEDS study)
- at J,H,K-bands

- Recent high-contrast imager covers
- up to K-band (~2um)....

~ ® Subaru/HiCIAO, Gemini/GPI,

VLT/Sphere

B 3-5um capability has been omitted
due to cost issue




Toward direct detection of H,O snow line

Development of PDI capability of
Subaru/IRCS at 2-5um is on-going
(unigue among 8m-class telescope)

B Better IWA by PDI
B SEEDS disk survey follow-up

i\x o N [ B Half-wave plate obtained in

IRCS+AO188 at Nasmyth FY2015 (¥4.6M)

2-5um Half-wave plate ®=94mm B Performance evaluation observing
= was made in June (last month!)




1T IRV ELEL Y &R Bl Z K Hsnowline D
I_%Eﬁ,ﬂll@_hi'c EfFRRE

year T T T

Honda+2009 HD142527 ~1"(140AU) Subaru/CIAO+AQO36,
Lucky imaging

Honda+2016 HD100546 ~0.4"(40AU) Gemini/NICI(AO88),

Lucky imaging + ADI technique
Near future  TBD ~0.2"(20AU) Subaru/IRCS+A0188, m

PDI (+ADI) imaging (+spectropol.)

In 10-15yr... TBD ~0.05”(5AU) TMT/MICHI+MIRAOQO,
PDI(+ADI) imaging(+spectropol.)

ETISHEFTEICLSE. ELVPEE=EEMBOsnowlinelX
~20AU(~0.2") iR

> 8MERFE-EBEHE X)X SOMmEBIRFELL I RB
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TMT (Thirty Meter Telescope)
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NFIRADS Science

M2 System

Calibration Unit
[NSCL) M3 Systom
NFIRADS First Light HROS (Future}
wilR Imaging Spectrometer (IRIS)
wilF M-St Eﬂﬂm&b&riﬂﬂﬂ' 7
NIRES-B (Future) WIRC (Future) wm- Finld Optical Spectromat
= Eirst Laght
(WFOS)
PFI (Futura)
Alignment and Phasing
System (APS) IRMOS (Future)
MIRAD with
MIRESMNIRES-R
[Future} M1 Optics System
Enchosure
Bummit Facilities

Laser System



MIRES - MICHI

(Mid-Infrared Camera,
High-disperser, and IFU)

o BFRHN3-26umDIRE, BN
B85 25 (R=100000), IFU
*EDOAOfTNRAEE

® 0.03’@3um, 0.08"@10um

- TMT E2HFELLT BX
F—LTiRED
— US: Chris Packham (UTSA)

— Jp: Mitsuhiko Honda
(Kurume) m -
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HD169142 disk model

18.8um 10"=15AY 1 Sybary
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Cold chopper
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