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Mass-Period Distribution from RV

Keck planet search:
Close to 50 planets detected
in sample of ~500 FGK stars

Number

M > 0.3 M,
P <2000 d (~3 AU)

dN/da  oc 067
dN/dM ~ oc M-1.31

M, sin i (M) B Cumming et al., PASP 120, 2008



Giant planet frequency from RV

e = D07 10 e Over 1000 stars in
o——o f(M) = 0.07 M

Kennedy & Kenyon (2008) different mass bins

foaM,
(Solar metallicity)

From 3% for
M-stars (0.5 M)
to 14% for mid
A-stars (2 Mg)
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Johnson et al., PASP.122;2010




Previous work, GKM stars

Probability of Non—Detections Only NACO L’ band imaging of 22
GKM stars

* Average distance: 32 pc

* Age: 10-30 Myr

No detections!

MC analysis, dN/dM oc M--°;

 Less than ~5% of the stars
have planets >2-3 M,
planets outside 30 AU

* dN/da o« a*with a =2 0-0.2
rejected for a_ .= 30-40
AU with 90% confidence
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Radial Distribution Power—law Index | KaSper, Apal et al., A&A 472, 2007




The A/F star sample

Why A/F stars?

NACO L band imaging of 10 A- and 14 F-stars
Average distance: 49 pc
Age: 10-30 Myr (B Pic, Tuc/Hor)
Includes: HR 4796, HR 7329



Observing strategy and data reduction

~20 minutes on source, spatial filtering, angular offset for speckle discrimination

Spat. filter
>
HR 4796 HR 6749, 1.7 sep  HIP 15247, 0.9" sep HIP 12894, 0.3” sep
@
i ; {3 w




COntraSt, estimated by standard deviation of spatially
filtered image over full annuli as a function of radial distance
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Sensitivity

Use stellar age and models (e.g. Baraffe et al., A&A 402, 2003)
to convert absolute magnitude contrast to planet mass

P 118121 — Al at 49pc HIP 85270 — F& at S1pe
I,

kdi— F2 ot 39pc

HIP zln%

HIP 2578 — AOQ at 4/pc [ 49 L— Al at 6/pc

@94 - F2 at 47pc \L\HD 13246 — F8 at 45pc
\‘~\¢|p 15247 — F5 at 50pc Q FO at 30pc
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Statistical analysis, AF stars

Probability of Non—Detections Only

Again no detections!

dN/dM oc M-7-°
P(p) = 15%,
>1M, up to 2.5 AU
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dN/da o a*with a~0
rejected for a_ = 70 AU
with 70% confidence
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NACO, K-band

Data sensitive
and (for ~759

Binomial Dist

P(HR 87¢




New: Pupil-stabilized (ADI) coronagraphy at 4 um

Pro: High SR of >~ 80%, H-4mu = 2 (900K) — 4 (300K)
Con: 2.5x lower spatial resolution, high sky BG

NACO at Nasmyth of VLT (Alt-Az)
. -> pupil and field rotate at different speeds

Standard: Rotate NACO to stabilize field PA
New option: Rotate NACO to stabilize pupil
(and diffraction pattern and quasi-static speckles)

TO+3min TO+15min



New: Apodized Phase Plate

Meyer et al. 2009, installed, to be
offered for P86

© small inner working angle
© high throughput
© no pointing requirements

® lower encircled energy (phase
aberrations "cost" about 30%)
® 50% smaller field of view.

VLT Apodizing Phase Plate
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See talk by Sascha Quanzsin'a few minutes!



NACO, new modes / contrasts

ADI Lyot coronagraphy

ADI APP
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Summary

24 AF stars observed
Survey typically sensitive to 5 M, at 30-40 AU

No detections
-> |Loose constraints on planet distribution

HR8799-like planets less probable than ~15%

New NACO modes improve contrast by ~2
mag (5 M,-> 1-2 M) at all angular separations
-> new large survey of AF stars...



