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Introduction

+§+

« Why polarimetry?
— All sources of radiation are (partially) polarised
— Learn how photons oscillate
— Magnetic field studies
— Create 3D maps of dusty environments
« How to measure polarisation?
— Need a polarising (& analysing) optical element
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Kind of science performed

Trans-neptunian objects (FORS1)

./ Polarimetric and Photometric Phase Effects Observed on Transneptunian Object (29981) 1999 TD10, P.
Rousselot, A. C. Levasseur-Regourd, K. Muinonen and J.-M. Petit

Earth, Moon, and Planets, Volume 97, Issue 3-4, pp. 353-364

./ A.Exploring the surface properties of transneptunian objects and Centaurs with polarimetric FORS1/VLT
observations, Bagnulo,S. et al., 2006, A&A .450.,1239

Supernovae (FORS1)

./ Analysis of the Flux and Polarization Spectra of the Type la Supernova SN 2001el: Exploring the
Geometry of the High-Velocity Ejecta, Kasen,D. et al., 2003, ApJ 593, 788

Open clusters (FORSH1)

./ A.Searching for links between magnetic fields and stellar evolution. |. A survey of magnetic fields in open
cluster A- and B-type stars with FORS1, Bagnulo,S.; Landstreet,J.D.; Mason,E.; Andretta,V.; Silaj,J.;
Wade,G., 2006, A&A 405, 777

Magnetic field measurements (FORS1)

Evolution of magnetic fields in stars across the upper main sequence: |. Catalogue of magnetic field
measurements with FORS 1 at the VLT, Hubrig, S.; North, P.; Schoeller, M.; Mathys, G., 2006, AN 327,
289
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Instruments involved

+§+

Near-infrared instruments “Optical” instruments
Linear imaging Linear & circular
polarimetry: imaging &
v Sof spectroscopic
7 SOAA - polarimetry:

v"NaCo



Near- IR polarimetric instruments

« Allinstruments installed at Nasmyth Focus
==> Variable instrumental polarization
« Polarimetry = last minute addendum (except for CRIRES)
v" CRIRES: cryogenic Wollaston prism & retarder

(located close to UT focal plane)
v’ Sofl & ISAAC: Wollaston prism
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Calibration plan for NIR polarimetric
- instruments

« CRIRES not considered here

« This observing mode is not really supported by any of the
calibration plan.

 No ETC, no pipeline
« Standards to be requested by user
« Calibration plan:
— ISAAC: Normal twilight flats without Wollaston
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Polarimetric mode & NIR instruments
conclusion

« Existing modes ‘under-used’

« Most users that do not take polarimetric standards

« Common users polarimetric facilities available to astronomical
community since the 80’s.

« Despite this development, and the huge benefits in
virtually all areas of astronomy, polarimetry has rarely
been included in the baseline design of either
telescopes or instruments, at least for night time
astronomy, and adding polarimeters to existing
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EFOSC 2

= Focal reducer multi-mode instrument.

part-time mounted on the 3.6m telescope. Wavelength range of
operation = [305nm,1100nm].

Field of view is 5.2'x5.2'.

« Observing modes:
v" IMA imaging
v" MOS multi-object spectroscopy (masks)
v' LSS longslit spectroscopy
v |POL imaging (linear) polarimetry
v" SPOL spectropolarimetry
v PMOS multi-object spectropolarimetry
v" COR coronography
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B EFOSC 2 - calibration plan

+
IMA IPOL
« 10 BIAS
« 3 Dome/Sky-flats per filter * 10BIAS
LSS " 3 polarimetric Dome/Sky-flats
- 10BIAS with rotating lambda/2 plate
7 !I)omeflats or internal flats per " Image of the Wollaston mask
grism and slit
1 HeAr per grism and slit SPOL
«  Spectrophotometric standards = 10 BIAS
(depends on science case)

" 3 Domeflats with rotating

MOS
lambda/2 plate
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FORS

= FOcal Reducer/low dispersion Spectrograph 1

= Multi mode optical instrument

UT2 Cassegrain focus

Wavelength range = [330, 1100 nm].

Two different magnifications, on a 2048 x 2048 detector:
0.1"/pixel (High Resolution collimator) ==> 3.4'x3.4’ FOV

Each magnification has to be calibrated independently.

Observing modes:
e IMA imaging fast
« OCC imaging with occulting bars FIMS
e LSS longslit spectroscopy fast
« MOS multi-object spectroscopy (movable slits) FIMS
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FORS1 Polarimetry

« Usearemotely controlled rotating
lambda/2- or lambda/4-plate in front of the
Wollaston prism.

« Retarder plate = superachromatic type
= mosaic of 3x3 plates of 45.4x45.5mm
(inter-plate gap 3mm) ==> free mosaic
diameter of 138mm
Positionnning accuracy of 0.1deg -

o For Linear polarization, it is necessary to
correct for the chromatic zero angles
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Request of FORS1 polarimetric
modes In service mode
Period IPOL Exectime PMOS Exectime Total # OBs
(#0OBs) (hrs) (#0Bs) | (hrs) submitted
73 |45 |48.8 |371 |258.1 |1050
74 |43 |29.2 |32 |22.6 [329
75 |44 |28.5 |202 |112.3 |754
76 |61 421 |13  |11.3 |464
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FORS1 calibration plan

« Observations of 1 polarized standard star every night
polarimetric science observations are performed

(For linear polarisation, the same mode & set as for the
observations)

==> Check that polarimetric optics are correctly positionned

==> |[mprove the characterisation of the the achromatism of the
retarder plate

« (QObservations of 1 unpolarized standard star at least once a year
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B FORS1 calibration plan - 2

-+

Missing:
v Monitor the instrumental polarization as derived from the
calibration plan
v’ Check of the circular polarization

Instrumental circular polarization ~ 0 (Bagnulo et al. 2002).
However results of survey of magnetic stars in open cluster
indicates there might be some cross-talk

==> |nvestigation of lunar polarization by Sterzik & Bagnulo
on granted technical time
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Opened questions

What can we do to get you interested in NIR
polarimetry?

How can we help you performing good
observations leading to publications?
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