
github.com/spacetelescope/wfc3_photometry

ABSTRACT: We present a workflow and software for performing Point Spread Function 
(PSF) fitting on Hubble Space Telescope WFC3 images, to generate high precision catalogs 
of positions and fluxes of stars through a Python interface. The PSF models are spatially 
dependent and are empirically derived from large sets of WFC3 data, and thus handle the 
variance of the PSF across the WFC3 detectors.  The most used filters also have focus 
dependent PSFs. Using those catalogs, images are aligned multiple measurements of 
shared objects can be matched, collated, and flux calibrated.  The precision of the output 
fluxes and positions is unsurpassed by other available python tools, down to 1% in flux, 
and 0.01 pixels in position (0.4/1.3 mas for UVIS/IR).
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LEFT: Comparison of
color magnitude 
diagrams of Omega Cen.  
Aperture photometry has 
substantially lower 
precision, especially for 
fain stars.  PSF 
photometry has much 
better precision, and can 
even resolve the second 
population of stars.  The 
PSF measurements 
require no further 
calibration out of the 
software.

PSFAperture

• Low false positive detection rate
• High centroid precision (~1 mas or less!)
• Cleaner catalogs for better registration
• Catalogs can easily align to Gaia frame, allowing for 

easy mosaicking of images, as    well as accurate 
absolute astrometry

• Catalogs can easily be matched for proper motion
studies, or variability studies

• PSF fitting allows for more precise measurements of
contaminated objects (great for crowded fields)

• Eliminates need to derive PSF model from image 
(difficult in sparse and crowded fields)

• Final fluxes and sky coordinates are fully calibrated, 
and are thus science ready

• Software can subtract PSFs from images
• Can produce simple drizzled image

Subtraction

RIGHT: Example 
subtraction of the 
fitted PSFs from an 
image.  The residuals 
are generally small, 
often well under 10% 
for bright stars.  This 
can further be 
improved via PSF 
perturbation (coming 
soon).  

Advantages:

Example notebook and 
other tools available at:


