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Abstract albedo. A feature common to all asteroids is a “neg-
ative polarization branch” for small phase angles (the
Polarimetric study of atmospherless bodies is a power- polarization parallel to the scattering plane exceeds the
ful tool to determine their physical properties (albedo, Polarization in the perpendicular direction). The tran-
diameter) [1]. The “Calern Asteroids Polarimetric sition from negative to positive polarization occurs for
Survey” polarimeter has been designed for this pur- a critical value of the phase angle called the “inversion
pose. Itis a “single shot” CCD polarimeter based on a angle”. For most asteroids this inversion angle has a
“double-Wollaston” configuration [3, 4]. This allows relatively small value, aroungb°.
to measure simultaneously the three Stokes parame- The CAPS (Calern Asteroid Polarimetric Survey) is
tersl, Q andU without any moving parts. This instru- & new polarimeter dedicated to the observation of as-
ment has been designed for tha E5 Cassegrain fo-  teroids. This instrument aims at producing high qual-
cus of thel meter West telescope of the “Centre Péd- ity “degree of polarizatiorvs phase” curves for rel-
agogique Planéte et Univers” facility (C2PU, Obser- atively bright asteroids (magnitude smaller than 16).
vatoire de la Céte d’Azur, Plateau de Calern, France). One of CAPS major science case is to improve our
We present in this talk the first calibration and mea- knowledge about the relation between the polarization
surements made with CAPS. The results show that theand the albedo [1]. In this context an interesting family
instrument remained stable with a precision16f* of asteroids is the recently identified “Barbarian” fam-
during the whole observing campaign (two months). ily which display unusual polarimetric features [2].
We also present the very first polarimetric measure-
ments on30 main belt asteroids, in good agreement 2. |nstrument description

with previously published results. ) o )
The CAPS polarimeter is installed at the Cassegrain

: focus of the “Omicron” (West) telescope of the C2PU
1. Introduction facility (Calern plateau, Observatoire de la Coéte

Usually, the degree of polarization for an asteroid is d’Azur, France; UAI code 010). This telescope has
defined as the flux difference between the lights scat- an entrance pupil of.04 meter. For the Cassagrain

tered with polarizations perpendicular and parallel to focus, this leads to an aperture ratiofof12.5. CAPS
the scattering plane (normalized to their sum): has been designed so as to allow simultaneous mea-

surement of four polarization state¥ (45°, 90°, and
1L o 135° wir.t. the instrument’s reference plane) on a sin-
TS gle CCD frame. This is done by a double Wollas-
ton prism [3, 4]. The common edge of those two
It is well known that the degree of polarization de- Wollaston prisms subdivides an intermediate pupil im-
pends on the phase angles. on the angle between age into two parts of equal surfaces. Each Wollaston
the Sun and the observer, as seen from the object. prism splits the incoming light into two beams with
For asteroids, the morphology of the “degree of po- complementary polarization states. The upper Wol-
larizationvs phase” curveP, = f(«) has some gen- laston prism separates polarizatiditsand90°. The
eral properties which are mainly dependent on their lower one separates polarizatiotis® and135°. Con-



sequently, four replicas of the same field of view are and the on-sky North direction and to check if the in-
formed at the surface of the CCD sensor which corre- strumental component of the polarization are correctly

spond to the four polarization states. subtracted. The measurements on 5 polarized standard
stars during 5 different nights show that the CAPS in-
3. Data reduction strument is rotated by.4° 40.4° respectively with the

. IAU convention for the zero direction of polarization.
After dark frame subtraction, a standard aperture pho- The average difference between previously published
tometry algorithm is applied separately to the four im- pojarization for these stars and the polarization found

ages of the same source. This yields the four polarizedpy cAPS after removing the instrumental component
fluxesIo, Ioo, 145, and/y3s for the target. The Stokes  itfer by 1.7 x 104 & 2.7 x 10~

parameterg; and v are then computed according to
their standard definitions : 5. Results on asteroids

q= M, u= Las — hss ) The CAPS instrument is dedicated to the observation
Io + Igo Iss + I35 of asteroids. Consequently, the full validation of the
Finally, the total polarizatior® and the polarization instrument requires observing asteroids for which the

angled wr.t. the instrument’s reference direction are Polarizationvs phase relationship is well known. We
computed as follows : have observes0 asteroids during 8 nights. The results

show that the polarization found is in agreement with
P = +u2, 9 — %arctan (%) @) the previously published measures.

6. Summary and Conclusions

4. Observations The CAPS (Calern Asteroid Polarimetric Survey) in-

In the early 2015, a series of polarimetric standard cal- Strument has been intensively tested during a two
ibration stars have been observed. These observationg§onths validation run. The results show that the
were used to calibrate the instrumental polarization CAPS instrument provide reliable polarimetric mea-
and to measure the angular bias between the instru-Surements. In the meantime, the observation of stan-
ment’s reference direction and the on-sky North direc- dard polarimetric stars allowed us to test the instru-
tion (usually taken as the angular zero direction for on- Ment stabilibity, which is on the order o0—*.

sky polarization measurements). Repeating these ob-

servations on several polarimetric standard stars 'eadSAcknowledgements

to an estimate of our measurements repeatability.
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CAPS instrument are likely to introduce polarization \1p1104 “Polarization as a tool to study the Solar Sys-
biases. Those effects can be calibrated by the obseryg, and beyond”.
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