
1) Uncertainties 
The combination (NS+AO) 
decreases the uncertainties 
in the measurements of j* 
and allows to classify 2/10 
galaxies as mergers.

2) Systematics 
The choice of surface 
brightness model (which 
sets the disk size) is the 
main source of systematic 
uncertainties.

3) Previous work at low-res 
Estimates of j* from global 
variables measured from NS 
data (as done in previous 
studies) are reliable if the 
galaxies are indeed disks. 

Multi-resolution Angular Momentum measurements of z ~ 1.5 - 2 star-forming galaxies.
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Abstract: We present detailed stellar specific angular momentum (j∗) measurements 
of ten star-forming galaxies at z ∼  1.5 − 2 combining adaptive optics (AO) assisted 
integral field spectroscopic (IFS) data with their natural seeing (NS) counterparts. 
We developed a code that performs the combination of the OSIRIS/
SINFONI+KMOS IFS data and uses HST photometry as a proxy for their stellar 
mass distribution. The AO data reveals 2/10 systems to be mergers and for the 
remaining eight the mean uncertainties in j∗ decrease from 30% (NS), and 17% 
(AO), to 8% in the combined analysis. We find that approximations relying on 
global variables agree within 20% with our measurements and we report their 
consistency on the j∗ vs M∗ relation (Fall, 1983) with respect to previous studies at 
low- and high redshift. Finally we show that the choice of surface brightness profile 
is the biggest source of uncertainties in the calculation of j*.
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Motivation: High spatial resolution 
kinematics with Adaptive Optics (AO) 
are needed to mitigate the effect of 
beam-smearing, differentiate mergers 
from disks and resolve small scale 
(~1 kpc) structures that are not 
visible from low-resolution (NS) 
observations.

Figure 1: HST near-infrared imaging and velocity 
fields at the NS and AO resolutions of  galaxy 

UDS 78317. It appears to be a rotating disk at low-
res but is found to be a merger at high-res. 

Figure 3: Modelling of the AO PSF as a composition of the two components: Peak at the 
core (Airy disk kernel) and broad component or wings (Moffat kernel). 

Figure 4: j* vs M* relation (Fall, 1983) 
with our measurements in blue points 
and orange triangles using: 

Dashed lines represent the relations 
found in other studies at high and low 
redshift. Our scatter (based on the 8 
disk galaxies) is consistent with the 
relations found from low resolution 
studies that use the approximation: 

MAIN RESULTS (Espejo Salcedo et al. 2021, submitted): 

Adaptive optics assisted observations have low S/N which can be mitigated by 
combining both NS (deeper) and AO (sharper) data in the modelling.

Figure 2: The combination method: The model cube is convolved separately to account 
for the different shapes of the data PSF.
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