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MICHI: a Thermal-Infrared Instrument
concept for the TMT

s TMTRZE2HIKE L TIREF DR REFRIMRERBEE
s Mid-Infrared Camera, High-disperser, & IFU
s H/N—KE 3-14(26)um L, M, N, (Q)-bands

m [eam:
m US (C. Packham, M. Chun, M. Richter, M. Meyer, et al.)

= Japan (M. Honda, |. Sakon,
Y. K. Okamoto, H. Kataza, et al.)

m Canada (C. Marois, et al.)
m India (P. Manoj, et al.)
m China (G. Herczeq, et al.)
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MICHI basic functions

= Imaging (0.03°@3.8um)
= High-R spectroscopy(R~10°)

= Low-R spectroscopy(R~1000)

= |[FU, polarimetry, coronagraph under consideration
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4 key science drivers
for TMT/MICHI (1)

Exoplanets: Imaging

Characterization of atmosphere of
gas giants orbiting nearby (d<10pc)
stars (e.g. NH;@10.5 T<1000K)

imaging of an Earth twin at nearby
Sun-like stars
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simulated image of a Cen A with Solar System.
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4 key science drivers
for TMT/MICHI (2)

Exoplanets: Hi-Res Spectroscopy

252 2 (e.g. hot Jupiters)\DCOFED A>T AT7AILH
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(left) rotationally-broadened cross-correlation profile of the giant exoplanet 8 Pic b (Snellen et al.
2014). The dotted line shows the expected profile without planetary rotation. CO abs. at 2.3um
(right) Examples of the predicted profile of rotation (green line) and winds (purple line) on the cross-
correlation profile of exoplanet atmospheres (Kempton & Rauscher 2012; Showman et al. 2013).



for TMT/MICHI (3)

Protoplanetary Discs
= 2ZE R EREZ A LT=H
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Disk ice mapping (Honda+2009)
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4 key science drivers
for TMT/MICHI (4)

Active Galactic Nuclei
WL EAGNS dust torus M ZEfE 52 (~10)
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Model of NGC1068 (Lopez-Rodriguez et al. 2015)
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= High spatial resolution greatly reduces contamination
from host galaxy to AGN

e Resolution at z=0.5

o JWST = 1.5kpc (galactic star forming rings, etc.)
o TMT =330 pc (nuclear dominated)
» Images show 5x increase in spatial resolution
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Blue MICHLI concept
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MICHI related R&Ds  roer

contribution

m Detector from Japan

= Aquarious (Si:As, 57-26um) : UT/IoA group

m Geosnap (MCT, 3-14.5um) : Michigan & Chris
s Opt-mech

= |[FU : UT/Hongo (Sakon)
= MIRSIS, SPICA IFU(old), OST ?

= Cold chopper: UT/lIoA group, Honda . Pigef

m Ge/CZT Immersion Grating
(UT/loA, KyotoSangyoU) ?
x MIRAO —
= daytime WF sensing (Hayano, M. Chun)
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