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Type star, 50 Myr

H-Band
Contrast
VIJup 5.9
VIJup (.2 1: | |
VIJup 8.4 f 103k
1Jup 12.4
1Jup 17.4 N

affe et al. 2003 Angular Separation (")



Not as good as In space, but...
aper, faster, flexibility, complimentary scier
testbed for new technologies, ...



perturheci

Adaptive Optics

e W. Babcock In 1953
y development for a few

oped In 1990s on AGBTSs

mirror

CFHT Adaptive Optics Bonnetle & Monica

Double star, separation=40.276" Magnitude=10.7 H band, Integration=40 sec

Seeing=4.7Y" @ 0.51mic strehl Ratio=307% Maximum likelihood

3 Uncorrected 8 Closed Loop i Closed Loop + Deconvolution
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Brown Dwarf Gliee 2_298
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J

ory Hubble Space Telescope
Wide Field Planetary Camera 2
November 17, 1995

November 29, 1995
i (CalTech), S. Durrance and D. Golimowski (JHU), NASA

GQ Lupi

778 mas
22 AU at 70 pc

Chauvin et al.

ESO VLT NACO June 2004
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experiment
atic aberrations are a major limitations on ¢
1 AO to search for exoplanets.

>DI difficult to Implement to achieve predict
rmances.

onvolution (roll subtraction) On ground-based alt/az telescope:

AR




Combining images acquirec
same wavelength but with
different field angles to sub
quasi-static speckles.

HST: Roll subtraction (Oth order ADI)

Gemint: Full ADI (many angles, Cas:

Lyot: Multi-rotation-plane ADI ( Nasir
focus).

SDI: partial ADI (Nasmyth focus), sin
subtraction (force instrument rotation leav
Interference quasi-static speckle terms), b
res quasi-static speckle smoothing due to

In theory “perfect”, but in practice limited focus location.
hv Aariaci-<tatic csnheckle time evoliition
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The Gemini Deep Planet Survey (GDPSY

“haracterize “massive” exoplanet population >10 A

pe:. Gemini North (Altair/NIRI)

sample: ~80 young (~=100Myr) & close (~20pc) St




Number of planets by semi-maj axis

ts (197),

n
—

Number Ef Planets

0838 15/5 2313 305 4525 5263
Planet Semi-Major Axis (AU)

opulation of planets >5 AU?
lanet formation outer scale?
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Projected physical separation (AU) at 22 pc
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[ HST / SDI - VLT&MMT / MMT-CLIO / Sul
1ICIAO / Aperture Masking / Palomar / Lyo

SDI, T8 companion, AB Dor 28 min
SDI, Y companion, AB Dor 28 min «:-cceeee
NICMOS/HST coronagroph H bond - = - =

Keck K band AO Strehl=0.275

ADI HD 97334B, T8 companion, 45 min
Lyot Vego 38 min, Pupil speckle subtroction —:--—---

Iil Vego. 38-min, Pupil + DM speckle subtraction — — —

NACO Deep Imaging, LQ Hyo, 23 min, Ks

0.4 0.6 0.8
arcsec from primary

od from Billers et al.
2007
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|I: Characterize “massive” planet populatior
around “massive” stars (Johnson et al. 200

scopes: Gemini, Keck & VLT

jet: ~80 young/dusty (10-100Myr) and clos
)pc) A & F stars.
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J magnitude (for AO): I-mag < 9-10

al bands: Y, J, H, K

al resolution: IFS with R~45 at H (~same at J and K-band)
)and polarimetric mode

.97 x 2.9”

jorking angle: 2.8 lambda/D radius

ole size: 21 x 21 lambda/D

st: up to 107 from PSF peak intensity

Iht: December 2010 at Gemini South

S S~ r~~ -2 . . - -1 _ _ . 2



I-Band < 10 mag

Spectral

Distance

Type | (po) | ™
O5vV | 13,200 | 1,475
B5V | 1,750 | 195
A5V 500 55
F5V 220 25
G5V 115 13
K5V 33 3.7
YEY 12 1.3
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ar Differential Imaging: FOV rotation with ti

taneous Spectral Differential Imaging: Spe:
nces between a star and a cool exoplanet




Now
Altair PSF

g !Tﬂl 'J '|.';I
. s J 1
1.57 microns m' ‘A
: T- a

CH4 band
4"x4” FOV.

Quasi-static speckle noise
limited

Inner region
IS saturated.
+ 1E-5linear
Altair & ADI
45 minutes.
+ 5E-7 linear

GPI
December 2010
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pebris disK:

Total Intensity Polarized Intensity

10° 10"  10° ' 10" 10°
Counts/sec/lenslet Counts/sec/lenslet
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IasSive star ivVIiaSs LOSS

£ omune ‘2 PNe exhibits unexpected
. 4 features
=, .&
- . Structure from undetectec
binary?
*® Currently not resolved by
NGC6543

\itric gas shells
high-speed gas

| choclk-indiiced knote of Aac
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Small solar system bodies
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image (H band) HST/ACS image (R band) KECK /NIRCZ image (

10 brighter than 1~-9
50 brighter than 1~10.5
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Higher resolution
-Ind and characterize “hot spots”

1N and other Jovians satellites also Interest



In the JWS
&
TPF (°




Contrast ot 1.65 pm

N < [/, OU PC salllpic

10—4

1(3—5_

1.::,—5_

1077 1 gite

b
im]
|

1010 I

'H:;.—'I'I

T T ® I T T 1T T T |
- .
¥ -
oy | ., ™"
- adt ‘-. ..
a p " ..'-' . :
L : ]
o * 7. ;

Javian E:-Iu:lr"@é't fc}rmutic}ﬂé

TMT* PFIiH<10' 1.6 gorm |

: . " . § “ o, ie Ut Self—luminous joviohs
., . = -..E:-_...- n-' -, " :
SR RY T ol e T s Keck BxdGeT.B o pm o

* * - l. L [ .". l:.. e . - *
r':ti‘;:i 'i.“ : ) .1- :: b ! ’ ..‘ » . L * - -

-:!:I} ::'i“..:-l}- * e ..3 . Y. " : :‘ - ;

”E"é . Foue Ef,.' " "H':-*: . " .
ST AN B
C e MRS YALRT L oo

B '.- :..' "/ij:', _Lzl';:a- :g; ;E :}1.':" ".‘ :. :_"' III. | ‘
Uy gy T dRT. T Eclipse/JPF 0.6 pm.

:'i'-‘: - .
" N .:. i'l}:‘ |
.-"':'!l: -!".1:‘;:‘ ‘. 59: - [
‘l‘i..' .:“ ‘: & -
e il - ’
"'";'F-'- PN

C.01




round- ased i glng offer unlque e @n
mpl ent ased researﬁh |

: - ha e
"
A ‘du P = ) et o 1
p + 4 i 4 .-:l“n_ ‘:T By .‘| X i
" - ._'-'r . = 'i""_- . = & |:'-';' *—1:' :1‘. - .I'.
L s o ! e el % re i S0 18 8
P SR =T A a8
N s ST NGNS
/O u a ‘ ‘ %." :I' - Il -.l' " l._ -:‘E. '1t.".'. 'LII- s IE:
o s - - . .
sy e -'-'- = '-" : =il g -
s . S
L iy Fuaw. ' aq : . e .
by g Y - ! E T
- * ¥ r. & G r
b [
-

)+ meter teleg:Z:o 5 d &
ISR (NI T o i i v



