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J-TMT Instrumentation activity

Our major goals of TMT instrumentations are:

@ Contributions to the FL instrumentation
@ IRIS: optical design, development, science team
— see R.Suzuki’'s poster

® MOBIE/IRMS: going to join to the inst./science teams
— see C.Tokoku’s poster
@ Original design/development/supply of the 2"d gen. inst.

® NIR High Disp. Spectrograph — see T.Usuda’s/J.Rayner’s talks
® Mid-IR Imager and Spectrometer

— see M.Honda’s/M.Chun’s talks & A.Tokunaga’s poster
® NIR multi IFU spectrograph
@ Optical High Disp. Spectrograph
@® EXxo-planet direct imager _, see T.Matsuo's talk -



The FL instrumentation

® RIS

@® Working on conceptual design (R.Suzuki, M.Konishi,
T.Usuda)

@ Discussion of in-kind contribution for prototypes: Grating
turret, OIWFS arm, etc.

@ Contrib. to join the Science team (M.Goto, H.Sugali)
® WFOS/MOBIE

@® Intermediates MOBIE team and Canon on CaF2 glass
blank supply (S.0zaki, S.Miyazaki)

@ Possibilities to join the Inst./Science teams
® |IRMS
@ Postdoctoral fellow at UC, RS from last Oct. (C.Tokoku)

@ Joining to the Science team (N.Kashikawa, M.Aklyama,
T.Yamada)



he 2"d gen. Instrumentation

@ Five 2" Instruments concept design are on going:

® NIR High Dispersion Spectrograph
(N.Kobayashi+)

® Mid-IR Imager and Spectrometer
(Y.Okamoto+)

@® NIR Multi IFU spectrograph
(M.Akiyama+)

® Optical High Dispersion Spectrograph
(W.Aoki+)

IRCS

COMICS

FMOS/RAVEN

HDS

® Exo-planet direct Imager ———————————— HiCIAO/DPI

(T.Matsuo+)

Subaru instruments



Time Gain (JWST / 30m GSMT)
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NIR High Dispersion Spectrograph

® PI. Kobayashi, N. (U.Tokyo)
® R=40,000 (80,000 max)
® Short arm (0.9~2.4um) & Long arm (1.9~5.5um)
@® Slit: 0.702 x 0.5~1" .
® Options: Long slit (15~307) / MOS (5~10 targets)
@® J-20, H~20, K~19.5 (100) R~50,000, 1hr |
® Key sciences
® IGM at 2.5<z<6(metallicity), and z>6 (re-ionization)
® Atmosphere of exoplanets
@® Collaborations with UH NIRES team (J.Rayner/A. Tokunaga)
® Prototype: WINERED, IRCS-HDU ...t -
® ZnSe & Siimmersion gratings
® Molecular gas cell, Laser comb.

Detector
CRIOM {InSh, TO4S208)



Mid-IR Imager & Spectrometer (MICHI)

® PI: Okamoto,Y. (U.lbaragi) T
® Imaging & Spectroscopy @ 7~25um = > —
® FOV=27.5x27.5" / 0."08@10um w/ MIRAO B¥

® IFU (R=300@N / 600@Q), Long-slit (900 / | ®
1800), Echelle (120,000 / 60,000)

@® Options: Polarimetry @N-band
@® Key sciences Example idea § 57w
® Planet formation & Biomarkers = ofIMIMIR=

instrument
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@® Dynamics and chemistry of PP digkestiton ;L,..i,,fli | .

@ AGN & Cosmology S I AT — ";Pg‘gi
@® Collaborations w/ UH & Florida team, 2= ""I

(Tokunaga/Chun/Packham) roe | $ e
® ReDs e i I

® Image slicer etc. : ¥ :




NIR multi IFU spectrograph w/ MOAO

® PI. Akiyama, M. (U.Tohoku)
® NIR IFU spectroscopy of 10~20 objects simultaneously (cf. IRMOS)
® FOV 5arcmin w/MOAO, spatial resolution 0.”"02@2um
® 20 IFU units, R=1,000~20,000
® Key sciences
® Search for galaxies in formation-phase at 7<z
® Physical properties of galaxies in qrowmq -phase at 2<z<7
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Optical High Dispersion Spectrograph

® PI: Aoki,W. (NAOJ)

@ “Ulitimate” Optical Spectrograph focusing on the accuracy
and stability (e.g., CODEX, ESPRESSO)

® Key sciences
@ Detection of terrestrial exoplanets around solar-type stars
@ Direct measurement of cosmic expansion

® Required accuracy of radial velocity ~10 cm/s (e.g. 1m/s
accuracy Is attained with current ESO HARPS)

® R&Ds (experiments with 1.8m telescope and Subaru)
@ Stabilities of inst. Flexures, temperature, air pressure.
@® Laser comb
® Image Slicer



Second-Earth Imager for TMT (SEIT)

® PI: Matsuo,T. (NAQOJ)
@ Contrast requirements: 10 @0".01 for I<7.8, 10° @0".03
® Inner working area: 0”.01 (2I/D at 0.08um)

® A new concept for both speckle and sky background suppressions
by using an interferometric technique

® Nulling interferometer with polarization + High-contrast visible
Imaging by pupil remapping

® 0.8-1.2um, FOV 0.™

® Key science: Direct detection of earth-like exoplanets

® Requires EXAO

. .Lenslet array 1 Output Pupil
.Single-mpde
——I_. fiberg|
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~ ——§

Input pupil

. Non-Redundant Configurgation
Redundant Configuration + Corrugated Wavefront .+ Spatially Filtered WavJ;ront 10




J-TMT Instrument review meeting

@ Discussions on all aspects of each instrument plan and
support R&D

@® Since 2008.11.20, twicel/year

® Concept, feasibility, science, key technology, team
structure, schedule, cost, and risks

@ Support to get external funding

@® Catch up many people to TMT project by instrumentation
plan & science cases

® Interface between TMT/NAOJ and J-universities/community
@ In liaison with several community symposiums/workshops

11



J-TMT Instrument review meeting

http://jelt.mtk.nao.ac.jp/tmtinst/
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http://jelt.mtk.nao.ac.jp/tmtinst/�

ATC (Advanced Technology Center)

® ATC has opt./mechanics/electronics facilities and ~20
engineers.

@® Important infrastructure for developing Subaru instruments.
They are currently working on ALMA.

@® TMT project was approved to be the most promising major
project that ATC should pursue in the next decade.

@ Good news for future developments of IRIS and the 2"
gen. instruments
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Synergy with Subaru

@ Subaru will turn to a “survey telescope™ in the next decade:

@® The most unique capability: Prime Focus (30’ FOV),
Suprime-Cam (Wide field camera) & FMOS (Wide field NIR
fiber spectrograph)

@® Subaru has explored w/ wide FOV;
® The highest-z galaxies
® LSS and clustering of high-z galaxies
@ Global structure of clusters of galaxies
@ Outer halo structure of nearby galaxies
e ..
® New (upgraded) instrument
@® PF: Hyper Suprime-Cam (HSC) & PFS
® |IR: HICIAO+EXAO, WF AQ, IR high-res. spectrograph



Subaru/HSC survey

@® Subaru/Hyper Suprime-Cam(1.5deg FOV) will be able to
offer some of interesting targets that TMT will follow-up:

— high-z LAES/LBGs

— high-z QSOs

— faint BzKs/DRGs

— high-z SNe

— stars in outer halo of nearby galaxies

® Find w/Subaru and examine w/TMT
® FMOS/PFES for bright targets and TMT for faint targets
@® Similar synergy w/LSST, and complementary to JWST



Subaru/SEEDS project

@® Subaru/CIAO (cold coronagraph)
® PP disks
@® Young very low-mass companion

@ SEEDS (Subaru Strategic Exploration of |
Exoplanets and Disks with HICIAO w/exA(
® From 2009, 5 yrs

o IRDoppIer Indirect detection of exoearths | NS

@ Interests in TMT (high throughput, high res., high contrast)
@ Spec. for atmospheric lines of exoplanets
® Direct Imaging of exoearth around M stars
@ Transit of exoplanets around M stars




JPN community meeting

® Symposium: “Science in the next decade”
2008.Aug.21-22, 120 participants

® “High-dispersion WS” 2010.Feb.12-13, 50 participants

® TMT special session in the Annual meeting of ASJ
2010.Mar.24-27, 200 participants

® Symposium: “New Astronomy in 2020’s with TMT”

2010.0ct.4~5, 130 participants




Outreach/Promotion

@® “New Astronomy explored by
TMT", 2011, Feb.

® Japanese ver. of “TMT: Detailed
science case 2007”

@ 5 categories: .
@® cosmology/the first objects, - TMTTWJDE(%R[}“%I—?— .
@® galaxy formation/evolution, * W

201T€28

® AGN,
@® our Galaxy/local universe,
@ star foramtion/exoplanets/solar system

@ 392pages, written in Japanese but

essential points are summarized
In English.




® Flyer to promote TMT to other
communities and the public.

@® Wide and strong support from

JPN community
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Outreach/Promotion

THIRTY METER TELESCOPE
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Outreach/Promotion

@ Exhibition of 1/30 model of @ TMT promotion video
TMT primary mirror at NAOJ  http://4d2u.nao.ac.jp/
open house
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