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Circumstellar Disks
• Interactions between 

stars, planets, and 
disks are imprinted 
on…
• Disk Structure
• Spatial Distributions
• Physical Conditions 

of the Disk Material
• Test out planet 

formation theories
• Generate predictive 

formation theories
Ren+ (2020)



Near-Infrared Imaging
•Caused by small micron 

sized dust grains 
suspended in the gas

Advantages
•High resolution
• Tight coupling helps 

trace hydrodynamical 
models Garufi+ (2024)



Polarimetry
Advantages
• Higher contrast
• Does not suffer from 

self-subtraction
• Scattering particle 

characterization
• Insight gained from 

even unresolved 
sources

PSF Subtracted 
Total Intensity Polarized Intensity

Perrin+ (2015)



High-Contrast Polarimeters

Subaru: VAMPIRES & CHARIS
VLT: ZIMPOL & IRDIS

Gemini: GPI Keck: NIRC2
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Open Questions
• Dust Properties

Ginski+ (2021)



Open Questions
• Dust Properties
• Quantitative Disk 

Substructures
• Density Contrasts
• Particle Sizes
• Kinematics

Benisty+ (2020)Ginski+ (2021)



Open Questions
• Dust Properties
• Quantitative Disk 

Substructures
• Density Contrasts
• Particle Sizes
• Kinematics

• Planet Formation
• Likelihood of 

formation based on 
dust properties or 
locations within 
circumstellar disks

• Role of substructures

Benisty+ (2020)Ginski+ (2021)



NIRC2 Polarimetry



Capabilities
• J, H, K, L’ bands
• 5” x 10” field of view
• NGS or LGS, tip tilt stars up to 30” away
• Can be combined with many existing NIRC2 modes: 
◦ Grism spectropolarimetry
◦ Imaging polarimetry
◦ High-contrast coronagraphic polarimetry



Science Cases



Polarimetry Basics
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• Wollaston installed in 
NIRC2 in Jan. 2019

• On-sky tests done for all 
JHKL wavelengths

• Arc lamp data for grism 
spectropolarimetry taken

Wollaston Prism















Observed Targets

BD+45 598 (Hinkley+ 2021)

AB Aur (Jorquera+ 2022)
HV Tau C (Duchêne+ 2009)

HL Tau (Murakawa+ 2008) Io (Photo Credit: WMKO)



Early Science Results - HV Tau C



Next Steps
• Many upcoming observation nights

• Additional JHK and L-band commissioning tasks in December 
and January

• 8+ nights of on-sky time in 2026A
• Plans to create open-source data processing pipeline for NIRC2 

polarimetry, quantitative Mueller matrix model for calibration
• Already open for shared-risk use
• Goal for open use in 26B



Thank You!
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