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Background Estimation vs. Background Modeling

• Primarily sensitive to smooth variation 
• Does not separate different components 
• No wide-field background science 
• Efficient and usually good enough

• Sensitive to smooth and sharp background variation 
• Separates various foreground components 
• Opportunity for wide-field background science 
• More resource-intensive

SUPERBACK

Physically-motivated model of background 
using both image and ancillary data

Empirical estimation of background 
using image data

romancal
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SUPERBACK Benefits

• Flatter images and better photometry 
for large (~4”) galaxies 

• Increased sensitivity to Ultra-Diffuse/
Low Surface-brightness Galaxies 

• Ability to probe the physics of Galactic 
Cirrus, Zodiacal Dust, and Extragalactic 
Background Light

Onishi+2018

Conservative 
Masking

Agressive 
Masking

Arendt+2010



SUPERBACK Modeling

1. Zodiacal Light (based on SKYSURF 
O’Brien+26 model) 

2. Bright Stars (with custom wide-angle 
PSF model) 

3. Galactic Cirrus (based on Liu+25 
prescription) 

4. Telescope Thermal Emission (possibly 
varying over orbit; Ryan+23, 
McIntyre+25)

Zodi Model
Star Model

DGL Model

Thermal Model



SUPERBACK Modeling

Initial Image Zodi Model Star Model

DGL Model Final ImageThermal Model



SUPERBACK
SUPERBACK will release 
code to: 

A.Simulate more complex 
backgrounds for WFI images 

B. Model the backgrounds of 
WFI images



Questions?
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