
  

 

  

๏ Still offered until ~mid-2012, and the community waiting for SPHERE, 
NACO (NAOS-CONICA) remains the high-contrast infra-red imager/spectrograph at the VLT.

๏ This poster reviews NACO’s actual coronagraphic modes, its other alternatives for achieving high contrasts and the advantage of 
using the 3-5 µm domain for hot jupiter detection and characterization.

๏ A strong emphasis is made on the new Apodizing Phase Plate (APP) coronagraph recently and successfully commissioned. 

๏ Preliminary tests on APP enhanced spectroscopy are shown. This unique capability could allow to reach unprecedented science 
goals: detect molecular features in the L’-band (CH4, CO, etc.) of the atmosphere of gaseous exoplanets at a radius of 0.1” to 
0.8”.

๏ Finally, some possible upgrade ideas are emitted although the ending life-cycle of NACO could be a show-stopper.

    

  

  

Coronagraphic Upgrades at the VLT/NaCo
4-Micron APP Enhanced Spectroscopy?

Text
© Julien Girard

References:
Rousset et al. 2003 (SPIE)
Lenzen et al. 2003 (SPIE)

Lagrange et al. 2003  (SPIE)
Kasper 2009 (Messenger)

Janson et al. 2008
Kervella et al. 2009 (A&A)

Janson et al. 2010 (ApJ)
Lagrange et al. 2010 (Science)

Kasper 2010 (Messenger)
Quanz et al.2010 (ApJ

NaCo User Manual version 86.2
etc.

Acknowledgements:
The previous NACO IOT, 
ESO staff, Paranal 
management, Engineering, 
Science Operation Head C. 
Dumas and IOT Coordinator 
A. Smette

(clean side of the PSF)

APP Imaging: results

• β Pic  b confirmed again

• Separation: 0.''354 ± 0''.010  (~6 AU)

• PA: 209.13 deg ± 2.00 deg

• Delta mag: 7.75 ± 0.23 mag 

• In agreement with  Lagrange et al. 2010
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Idea

• Niche science: 0.1”-0.8”, 3-5 µm

• Easy to use (~ direct imaging)
‣ no problem with pupil tracking related drifts

‣ pipeline support and easy frame stacking

• Offered since P86

• combined with ADI: 
‣ ∆mag(NB_4.05) reaches >10

‣ ∆mag(L’) reaches >10.5

• Densified Aperture Masking (DAM)
‣ Contrib. by F. Patru in this conference

• Vortex Coronagraph for L-band
‣ Contrib. by O. Absil and D. Mawet 

‣  Other papers by Bowler, Chauvin, etc.

• NACO is quite unique for its L or L’-band 
(not on SINFONI and not foreseen for 
SPHERE or GPI), high contrast, low 
resolution spectroscopy capabilities.

Issues

‣ Contrib. by M. Kenworthy & S. Quanz
in this conference

Example on 60 mas binary

• Direct imaging with saturation of the primary (NGS)
‣ PSF subtraction with ref. star at the same paralactic angle

‣ Very efficient in L’ band (good PSF stability).

• Angular Differential Imaging (ADI)
‣ Pupil tracking (pupil stabilized) and sufficient field rotation

‣ Median PSF subtraction, quasi-static speckles suppression, LOCI algorithm, etc.

• Lyot and 4-Quadrant Phase Mask Coronagraphs (focal plane)
‣ Very high contrasts achieved, especially in H and Ks

‣ Problems associated with pupil tacking drifts (Nasmyth focus alignment Tel/NAOS/CONICA)

• Simultaneous Differential Imaging (SDI)
‣ The best to get rid of quasi-static speckles and residual 

‣ Can be coupled with 4QPM: SDI+4 mode

• Sparse Aperture Masking (SAM) Interferometry
‣ The best to achieve separations < 0.1”

‣ Limited contrast (~104)

‣ Can be coupled with polarimetry: SAMPOL mode

Actual High Contrast Techniques 
Used with NaCo

• Unique capability for planets!
‣ Spectral Resolution down to R~350 with grism1

• Offered in P87+ (upon results)
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• Chromatic behaviour
‣ Spectral calibration on-going

• Throughput in all modes
‣ Characterization of L27_1_LP (R~350)
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