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What is the origin and
olution of stars and planets

« How do galaxies form and evolve?

Do we undérstand the
extremes of the Liniverse?

How do we fit in?

MIR recommended to be essential

Ralf Siebenmorgen MIRonELT's



ELT (42m)

181:
3-14
R~300

R~3000
R~50,000

TMT (30 m)

15!1
5-25

R~60,000-120,000

GMT (24.5m)

40"
3~25
R~1,500



Facility

Imaging FOV
LR N
MR N
HR N
Other

0
@]
©)
=

imaging

2
Q
a

LR N
MR N
HRN

[mJy] 100,
1h obs. time

MMT (6.5 m)

11.5" to 44" square

Nulling interferometry

IRTF (3.0 m) Palomar Observatory (5.08 Palomar Observatory (5.08
m) m)
85" x 647 20" square 15" square
R~200 R~100
R~2000

LR Q (R~100)

300

375



Present MIR instruments:
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Sensitivity = BLIP x Site x Telescope
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A taste of spatial resolution

dm Vviz 8m

viz strarburste

(.35 bearn [pc)
]

>

17 130 260 3l
- I T I T T —_|:
- \ \IéLTk .
- * 4 P cc T
R i Gemint |7
L # * “i’ * N 4m Tel. |4
= * R .
- 'i' * hok *“‘E
i L L I ;
0L, X LT Ky E R KL )
R= 500 u =
5 " " ]
- . . -
B ® ]
B 2 |
® ® @
L P S N E
- R=3000pc ++ 5@ ;@ L ] i AGN 4 =
B R + @ ! (UHLIRG = |+
- w v SR ® =
B normal + |7
1 l A J —
10 100

distance [Mpc]

> unresolved

resolved

MIR on ELT's



HR spectroscopy: velocity field 0
Keplerian gas motion-> black hole
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Imaging Sensitivity [1hr, 10c]
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ES*
MIR/ELT "galactic' science cases * O

- Life cycle of dust

- Star formation

- Governing disk architecture for planet formation
- Dynamical history of the solar system

MIR/ELT will solve host of astronomical questions by
resolved spectroscopy and imaging
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disks

Planet
Origin of life
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Richness of MIER
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MIR specirescopy in: ISM, disks, comets JES*

Resolved lines -> velocity information;
density, temperature, abundance

Single exposure (not with ALMA)
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Proto-planetary dlisks =S -

- chemical structure of the disk
- velocity field and turbulent disk mixing
- probe pathways of planet formation
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Exo-planefs B

s
"Pilzal_net Semi-Major Axis" vs "Planet Mass" (274) - Gr'ound:
RV studies + scattered
5 |I9h'|: imaging ->
2 Orbit parameters (M, r, )
=
- Transit~> atmosphere
o
exoplanet.eu (0509/08) 10A_iPIz-met Semi-i;);ajor Axis (»f-\l.li;/\1

-ELT/MIR:

Resolving disk structure
Velocity field

Planet thermal emission
Spectroscopy of bio markers
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Debris disk strueture: theory =S -

1d)

Disk + planet: possible dust density
(Ozernoy et al.)

20um dust emission at 40pc (Wilner et al)
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Lagrange et al. 3.6um Telesco et al. 8-25um

ELT -> Statistics on the debris disk structure
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Thermal emission of a planet

uly/pixel 2
1.11e+02

Planet mass : 1 Mj opt.seeing obs. : 0.6" 9242401
Star : G2V opt.seeing std. : 0.7"
T 46e+01

5. 73e+01

4.092+01

Separation : 1 AU Int.time : 1h 2 B4at01l

Distance : 5 pc Wavelength : 8.6 um
Pantin et al. '08
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