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Science cases for H-band polarinterferometry

• Dust distribution in YSO inner disks

• Dust shells around evolved stars
• Mira variable stars
• Betelgeuse
• AGB star shells

• Thomson scattering in Be Stars
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AB Aurigae
October 2018
H-band
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with 20% azimuthal polarization
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Camera

IR1 IR2 IR3 IR4 IR5 IR6

Future location of MYSTIC beam combiner instrument
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Instrumental calibration

• Large AOI reflections in the CHARA/MIRC-X beam train adds 
instrumental polarization at the 15% level
• Can describe the path for each beam with a system of Jones matrices
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Instrumental calibration

• Large AOI reflections in the CHARA/MIRC-X beam train adds 
instrumental polarization at the 15% level
• Can describe the path for each beam with a system of Jones matrices

CHARA reflectionsMIRC-X and HWP

Azimuth Altitude Parallactic angle
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CHARA beam-path calibration

• We have observed a number of unpolarized targets in different 
regions of the sky
• Can extract Stokes Q and U before MIRC-X optics
• Fitting to CHARA parameters is still TODO

CHARA reflections
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Current Pipeline

polarized_night/

mircx_polsplit.py

pol1/ pol2/

mircx_reduce.py mircx_reduce.py

oifits/oifits/

No differential 
phases yet

polarized_night/

mircx_calibrate.py

calibrated/

oifits/

mircx_reduce.py
• Corrects instrumental polarization
• Reduces both polarizations simultaneously

• With differential visibility quantities
• Linear Stokes

Planned Pipeline
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Summary

• MIRC-X has a new R=50 polarization mode
• First light with waveplates in 2019 November
• New servers and GUI options tested in 2020 June and now part of regular 

suite
• Commissioning of a motorized mount planned in Summer 2021 for on-

demand use of this mode

• Ongoing work to understand instrumental polarization for calibration
• Data pipeline work coming


