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Mapping Planet-Forming Disks with Gemini/GNIRS HR-IFU:
Gas and Spiral Motions in the AB Aurigae Protoplanetary Disk 

and Lessons from Commissioning Data

Introduction: 
AB Aurigae is a protoplanetary disks with kinematic evidence of planet formation. Multiwavelength 
observations reveal a potential protoplanet candidate embedded in the disk. During commissioning, we 
observed AB Aurigae with Gemini/GNIRS High-Resolution Integral Field Unit to spatially resolve the warm 
and cool CO gas in the inner ~2 arcsec (300 AU) in the vicinity of the protoplanet. Using a combination of 
official Gemini IRAF and our custom-developed data reduction tools, we present the CO velocity maps in 
the NIR with AB Aurigae and various warm and cool temperature components in the disk. This is the first 
time that kinematics of gas and spiral motion have been directly imaged in the NIR. 

Conclusion 2: Warm CO falls towards midplane in the vicinity of the putative AB Aur b.
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Location of Protoplanet candidate

Methods: Telluric Correction for IFU (Determine Uncertainties and Reliable Lines)
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Takeaway: We present a new capability of mapping 
kinematics of gas at various temperatures in a 
protoplanetary disk using GNIRS HR-IFU in the M 
band. 
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Conclusion 1: 
CO is spatially 

extended!
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Spectral differential imaging (SDI) technique to calculate moment 0 maps of CO gas.
We use a velocity mask (systemic radial velocity at the location of the star) to calculate moment 1 maps. 

1.New Venue: We open a new venue to search for
protoplanets , and probe their formation.

2.Efficiency: NIR is much more sensitive than mm
(ALMA observations, 6 mins on-source vs fa few to 
tens of hours)

3.Synergy: Confirm leading science results from
JWST (etc) with high resolution IFU.

3 Important Lessons
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