
Scientific Objectives:

 “Probing the occurence of exoplanets
and brown dwarfs at wide (5-500 AU) 
orbits” (ESO-P84 Large Programme)

 Characterization of the physics of 
Giant planets at wide orbits

 SPHERE/NIRSUR Preparatory mission
> IRDIS-SDI imager (12.5” by 12.5”) 
> IFS J-Band (1.77” by 1.77”) 
> NIRSUR sample: 600 AFGKM stars
- 500 stars wo very deep imaging
- False alarm identification

People: J.-L. Beuzit, A. Boccaletti, E. Buenzli, G. Chauvin, S. Desidera, A. Eggenberger, M. Feldt, T. Henning, A.-M. 
Lagrange, D. Mesa, M. Meyer, G. Montagnier, D. Mouillet, S. Quanz, C. Thalmann, A. Vigan et al. 

LAOG/Grenoble;  MPIA/Heidelberg; LAM/Marseille; OAPD/Padova; LESIA/Paris; ETH/Zurich; ESO

Sample Selection:

 NIRSUR database (600 stars)
- δ < 25 deg - R < 9.5 
- d < 100 pc age < 200 Myr
- Binary (<6” and spectro) rejected

>> end-up with 200 stars

 Imaging Database Cross-correlation
- Exclude targets observed with 
similar DI detection performances

- And on-going surveys with public 
data in the archive

>> end-up with 110 stars

Observing Modes, Strategy & Status:

 Instrument: NaCo at VLT (SH Visible Wavefront Sensing; 185 actuators)
- H-band, S13 (13.25 mas/pix) & FoV (14” by 14”)
- Pupil-Tracking mode (ADI, offered in visitor since 2008)

> Time constrain to observe them close to meridian
- Saturated imaging and/or Lyot-Coronagraph (overhead, RON)
- Cube mode (reduce overhead, frame selection)
- Obstacles: Drift, remanence, frame loss problems, central star position...   
 Discovery phase (Oct 2009 – Oct 2010): 10.5 nights
 Follow-up phase (Oct 2010 – Oct 2011): 3 nights

Per   Run    Date Nights   Conditions Targets Cum.
----------------------------------------------------
84 184A  Nov-09 3 average 17 
84 184B  Fev-10 3 excellent 41
85 184C  Jun-10 2.5 poor 52
85 184D  Aug-10 2 average 70
86 184E 
87 184F

Total 84-85: 10.5 65% efficiency 70/110

Data reduction & Analysis:

 Basic reduction: Bad/Hot pixels, Flat-field 
and sky subtraction 

 Analysis:
- Combined ADI tools: classic, smart ADI, 
LOCI (Lafrenière et al 07) & ANDROMEDA 
(Cornia et al. 10; See Poster S2.2)
- Test Cases to explore impact of 
cosmetics, absolute calibration, flux loss, 
photometric & astrometric precision

Preliminary Results:

 Companion Candidates:
- 30 targets for the Follow-up phase
- More than 100 candidates/contaminants 
- Priorities based on merit function: 
proper motion amplitude, predicted mass, 
physical separation and contamination 
probability  

 Detection Limits:
- Contrast of ΔH(3σ) = 14 @ 1.0”
- 2 Mjup Planet at 30 AU for a star of
50 Myr at 30 pc (COND models; BA03)

 Circumstellar Disk: 
- Previous detection (Hines et al. 2007)
- Streamers confirmation
- Discovery of an off-centered ring

> semi-major axis = 62.2 ± 1.4 AU
> i = 85.4 ± 1.0 deg
> offset: 3.2 ± 1.0 AU
> Brightness asymmetries NE – SW

Buenzli et al. (2010) and S5-Talk
See also S5.1 Poster 

The VLT/NaCo collaboration for Imaging Giant Planets 
at Wide Orbits

 Final homogeneous & statistical sample of 200 stars

- Follow-up Phase -
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Fig. 1: NaCo sample properties in
terms of SpT, H-band magnitude,
distance and proper motion.

Fig. 2: Left, NaCo at the Nasmyth
focus of UT4. Tight: UT4 at VLT

Fig. 3: LP-NaCo sample observability (Spring 85 Observing Campaign)

Fig. 4: Principle of Angular Differential
Imaging reduction & analysis

Fig. 5: Example of spatially filtered, classical
ADI, smart ADI and LOCI analysis

Fig. 6: NaCo ADI-subtracted fields

Fig. 7: NaCo typical ADI detection limits

Fig. 8: H-band ADI imaging of the Moth

Abstract: This ESO Large Programme, led by a European Collaboration, will provide the community with a deep
characterization of the close environment of 200 nearby stars. Il will prepare the SPHERE guaranteed time survey (NIRSUR)
dedicated to the search for and the characterization of Giant Planets around 300 – 600 nearby stars.


