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Outline 4/23

Astrometry at the Galactic center
with wide-field NIR camera & GLAO

1. Why NIR & AO & Astrometry?
2. Science cases
1. Hypervelocity stars (HVS)
2. Nuclear stellar cluster (NSC)
3. Hidden cluster in/around NSC




Extinction A(A) [mag]

Observation of Galactic Center 5/%3

Severe Interstellar Extinction
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Nishiyama+ 06, 08, 09
Eritz+ 11

Optical (0.5 pm)

| = ~30 mag
I = 10n-12

*NIR (1 pm)

| > ~10 mag
/> 1004

"TISNIR (2.2 pm)

| > ~2.5mag

(Schodel+ 10)
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Observation of Galactic Center °/2°
atchy Extinction ~ CMD (1.71, 2.25 m)
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Observation Qﬁga[actzc Center 7/%3
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Observation of Galactic Center 2/%3
median: 0.19 mly (2.2um)

Sgr A*(D 7y92 )7h (Keck/LGSAO)
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Hypervelocity Stars 9/23

Astrometry at the Galactic center
with wide-field NIR camera & GLAO

1. Why NIR & AO & Astrometry?
2. Science cases
2. Nuclear stellar cluster (NSC)
3. Hidden cluster in/around NSC
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Hypervelocity Stars
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Orbits of S-Stars (<17=0.04

“‘ "-" \ ‘1'
S27 A
| “"' “', [ - ," ’. "f
| ’.' .I". L ’,:‘
“ | "‘ ) ,,:"
’;' :l I.. ""4 /:
[ A __- "
"l \ _— | ‘1
, re I . J
'l
4 - € "
OO
\?

N S19

pc)

S-stars (BV)

\ 4

- SMBH mass
= distance
|- density

paradox
of

yourth
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Hypervelocity stars (HVS; Brown+05, 06, 07, 09)
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Nuclear star cluster/Hidden clustel*/?3

Astrometry at the Galactic center
with wide-field NIR camera & GLAO

1. Why NIR & AO & Astrometry?
2. Science cases
1. Hypervelocity stars (HVS)

2. Nuclear stellar cluster (NSC)
3. Hidden cluster in/around NSC
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Nuclear Star Cluster

FOV of VLTFe"2r—
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Arches Cluster
~ 0.075 Msun/yr

(Matsunaga, Kawadu, Nishiyama+ 11)
— a few x 10 clusters

(several % of M)

LOnly 2 clusters found
> Many cluster remnant
age < a few Myr: undetectable
£ -'" (Portegies Zwart+ 02)
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Hidden Clusters 17/23
Arches Cluster

Cluster orbits viewed

from above Galactic plane
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Expected Performance with LGAO®*

Proper motion detection
with > 50 in 5 year observations

: HST/NICMOS/NB
Required (Dong+ 11)

CIAEIS7  FWHM:
[mas] ~200mas@1.9um

_ SN=20: ~16 mag
RV 20 6p ~40 mas
Clusters ~5 100 observations

NSC <1-2 |(accracyccvN)
-2 ~4 mas
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Expected Performance with LGAO"'*

Proper motion detection
with > 50 in 5 year observations
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HST/NICMOS/NB
(Dong+ 11)

FWHM:
~200mas@1.9um

SN=20: ~16 mag
Op ~40 mas

100 observations
(accracyocvN)

- ~4 mas

2 t(B5V,MS)~ 100Myr

early-Klll: red clump



Expected Performance with LGAO*

Proper motion detection

with > 56 in 5 year observations
HST/NICMOS/NB
(Dong+ 11)
dCCUraCy: I Moderatela's'1s1\ik
(200 mas) ~200mas@1.9um

SN=20: ~16 mag

Required i GLAG®

HVS 10 O 8p ~40 mas
100 observations
Clusters ~ 5 O (accracyocvN)

NSC <1-2 A [2~imas
t(B5V,MS)~100Myr
early-Klll: red clump




Expected Performance with LGAO™*

Proper motion detection
with > 56 in 5 year observations

AT (e]l/iYe) || 1-min x 1000bs
LA Ea (Ve En | x 3x3 FoV = 15h

CIGER) | = 4 nights
HVS <10—OWide-Field survey
Clusters ~ 5 O 10/A-5 - 107-4 yr

(Yu & Tremaine 03)

- 0.8 — 8 HVSs
@40’x40’ (3x3FoV)

NSC <1-2 JAN



Narrow Band Filter Observation??/?3
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