
Camera

Differential Non-
linearity correction

Overscan 
correction 

(config per amp)

Bias Subtraction

Raw (ADU)

Combined 
Bias

Amplifier 
Assembly + 

Trimming

Assembled 
Raw (ADU)

Assembled 
Raw (ADU)

CTI CorrectionCTI file

Linearity 
Correction

Linearity  
table

Variance Plane 
Creation

Camera +  
PTC (read 
noise)

Gain 
NormalizationPTC

Crosstalk 
Correction

Crosstalk 
Matrix

DNL LUTs

Snap Combine?

Snap Combine?



Crosstalk 
Correction

Crosstalk 
Matrix

Defect Mask + 
Interpolation

Defect 
Map

Brighter/Fatter 
Correction

BF 
Kernels

Dark Subtraction
Combined 
Darks

Post-ISR 
Unflattened 

(ADU?)

Post-ISR 
Unflattened 

(ADU?)

Divide by 
Background Flat 

(SB image)

Sky SED + 
mono-flats

Subtract 
backgroundPCAs?

Subtract fringesFringe PCAs

Multiply by 
Background Flat

Sky SED + 
mono-flats

Divide by 
Reference Flux 

Flat (fluence img)

Flat(?) SED 
+ mono-
flats



Background Flat

Σ (hypercube of monochromatic flats * photon SED of twilight) 
twilight flat

Monochromatic 
Dome Flats Twilight SED

All quantities per filter

Raw Twilight 
Flat (low-pass 

filtered)

Intermediate 
Background Flat

Sky SED

Monochromatic 
Dome Flats

Background Flat



Reference Flux Flat (with CBP)

Collimated 
Beam Projector 
Analysis (fCBP)

Monochromatic 
Dome Flats

Remove lateral E-field 
artifacts (tree rings; 

picture frame; midline 
break)

Σ (hypercube of cleaned monochromatic flats * fCBP)

Reference Flux FlatSource SED 
(flat AB?)



Reference Flux Flat (without CBP)

Dense Dithered 
Field Star Flat 

(fstarflat)

Monochromatic 
Dome Flats

Remove lateral E-field 
artifacts (tree rings; 

picture frame; midline 
break)

Σ (hypercube of cleaned monochromatic flats * fstarflat)

Reference Flux FlatSource SED 
(flat AB?)



Dust Flat

Operation to find 
sharp dust 
changes

White Light 
Dome Flats

Dust Flat



Raw to PVI

Fluence Image

Initial astrometric 
fit

Initial PSF Model

Morphological 
Cosmic Ray 

Finding

Initial photometric 
fit

Gaia DR3

Monster 
Refcat

Processed Visit 
Image (PVI/calexp)



Photometric Calibration

PVI

Count Extraction 
w/ Compensated 
Gaussian Filter

Calibration Star 
Observations

Calibration Star 
Observations

Observation 
Association

Calibration StarsAssociated 
Observations



Photometric Calibration (Determination)

Monochromatic 
Dome Flats

Forward Global 
Calibration 

Method (FGCM)

Instrumental 
Throughput  

Sinst(x, λ)

AuxTel 
Spectroscopy/

Notches

Atmospheric 
Throughput  

Satm(λ) Uniform 
zeropoints (spatially 

varying)

Calibration 
Stars + 

Observations

Reference Star 
Network 

(optional)

Per-detector 
Sobs(λ)



Photometric Calibration (Application)

Warped PVIs

Transmission 
Curves  

Sobs(x, λ)

Coaddition

Coadded Cell

Coadded Observed 
Passband 
 Sobs,c(λ)

Coadded Flux 
(per object)

Chromatic 
Correction using 
SED + Sobs,c(λ) 

(Simple 
integration/
summation)

Corrected 
coadded flux (per 

object)



Astrometric Calibration

GBDES

Calibration 
Stars + 

Observations

Gaia DR3

Dense Dithered 
Star Field 
(ugrizy)

Per-Detector 
Instrumental 

Astrometric Model

GBDES

Per-epoch 
astrometric model

Per-star proper 
motion

Per-detector WCS


