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Overview

The high-contrast imager SCExXAO-CHARIS at the Subaru telescope
has a unique integral-field spectropolarimetric capability in the JHK-
bands. We are developing a Mueller matrix model that describes the
instrumental polarization effects of the complete optical path. From
measurements with the internal light source, we find that the image
derotator (K-mirror) produces strong wavelength-dependent
crosstalk, in the worst case converting approximately 95% of the
Incident linear polarization to circularly polarized light that cannot be
measured. Using theoretical calculations, we have estimated the
iInstrumental polarization of the telescope.

Theoretical diattenuation of M3

O
o)
o

Instrumental polarization (%)

O
U
o

1200 1400 1600 1800 2000 2200 2400
Wavelength (nm)

Telescope

M2

Theoretical instrumental
polarization of telescope

=== (1159 nm)
—== u (1471 nm)
(
(

)
D
(-
(@]
=
©
N
o
©
@]
3.
©
)
C
()
&
by,
|-
o+
wn
=

|
O
I

u (1867 nm)
=== U (2369 nm)

I
<
fo)

I
o
o

30 40 50 60 70 80 90
Telescope altitude angle (°)

Affiliations
2 Leiden Observatory, Leiden University, PO Box 9513, 2300 RA Leiden, The Netherlands

b Subaru Telescope, National Astronomical Observatory of Japan, National Institutes of Natural Sciences (NINS),

650 North A'ohokt Place, Hilo, HI, 96720, U.S.A.

¢ Steward Observatory, University of Arizona, Tucson, AZ, 85721, U.S.A.

d College of Optical Sciences, University of Arizona, Tucson, AZ 85721, U.S.A.
¢ Astrobiology Center of NINS, 2-21-1, Osawa, Mitaka, Tokyo, 181-8588, Japan

fSydney Institute for Astronomy, Institute for Photonics and Optical Science, School of Physics, University of

Sydney, NSW 2006, Australia

Fitted diattenuation of
calibration polarizer

| | | | | | |
1200 1400 1600 1800 2000 2200 2400

Alnm)

Calib.
polarizer

HWP

Calibration
source

Measured polarimetric efficiency

100 ~

90 A

80

Polarimetric efficiency(%)

20

10 ~

0

70

60

50 -

40

30

— A=1328nm
— A=1575nm
— A=1867nm

A=2213nm

! I I I I I I I I I I
15 30 45 60 75 90 105 120 135 150 165 180

Derotator angle( ° )

9 Univeristy of Notre Dame, Notre Dame, IN 46556, U.S.A.

Outlook

We plan to more accurately determine the instrumental polarization
of the telescope with observations of a polarization standard star,
and fit more comprehensive physical models to all experimental
data. In addition, we plan to integrate the complete Mueller matrix
model into the existing CHARIS post-processing pipeline, with the
aim to achieve a polarimetric accuracy of <0.1% in the degree of
linear polarization. Our calibrations of CHARIS' spectropolarimetric
mode will enable unique quantitative polarimetric studies of
circumstellar disks and planetary and brown dwarf companions.
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