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YaCal

• Navaho for “Sky” Cal
• Unix geek for “yet another” Cal

• YaCal and the perfect instrument approximation
– in the perfect instrument approximation, calibration to << 0.1% possible
– where does it break down?

• YaCal and the zero-knowledge philosophy
– YaCal assumes nothing about the atmosphere or the stars and only 

geometrical facts about the camera. Pure relative photometry
– is this sufficient?

• YaCal and 0.5% photometry
– docdb 6618
– docdb 6650 2



YaCal Solution Models
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Star flats
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Data - Star Flat
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Resulting Solution
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And the resulting solution still had gradients.

By walking though the data flow diagram, this can be explained



File flow: YaCal
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createTester2

stars_i18_20_gi_sv.csv

imageCatDir/
imageCat-{exp}.txt

convertImageCat

starFilesClass yacal

makeDeltas

deltaFile deltas.txt deltas.sln

applyYaCalrunYaCal

calDir/
imageCat-{exp}.txt

singlePassDir/
imageCat-{exp}.txt.y

singlePassDir/
imageCat-{exp}.txt.y

deltaTruth.txt
hist.uncal
hist.cal

buildDeltaTruth



File flow: YaCal+ Starflat
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createTester2

stars_i18_20_gi_sv.csv

imageCatDir/
imageCat-{exp}.txt

convertImageCat

starFilesClass yacal

residsOnFocalPlane

makeDeltas

deltaFile deltas.txt

saveStarFlat

deltas.sln

  deltas_starflat
deltas.focalplane-starflat.txt

applyYaCalrunYaCalstarflatSpatial

deltas.txt.raw

calDir/
imageCat-{exp}.txt

singlePassDir/
imageCat-{exp}.txt.y

singlePassDir/
imageCat-{exp}.txt.y

deltaTruth.txt
hist.uncal
hist.cal

deltaFile deltas.txt

starflatFocalPlane

deltas_on_focalplane
deltas.focalplane.txt

deltas_on_focalplane
deltas.focalplane.txt 
deltas.focalplane.txt.raw

buildDeltaTruth



File flow: YaCal+ Starflat II
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createTester2

stars_i18_20_gi_sv.csv

imageCatDir/
imageCat-{exp}.txt

convertImageCat

starFilesClass yacal

residsOnFocalPlane

makeDeltas

deltaFile deltas.txt

saveStarFlat

deltas.sln

  deltas_starflat
deltas.focalplane-starflat.txt

applyYaCalrunYaCalstarflatSpatial

deltas.txt.raw

calDir/
imageCat-{exp}.txt

singlePassDir/
imageCat-{exp}.txt.y

singlePassDir/
imageCat-{exp}.txt.y

deltaTruth.txt
hist.uncal
hist.cal

deltaFile deltas.txt

starflatFocalPlane

deltas_on_focalplane
deltas.focalplane.txt

deltas_on_focalplane
deltas.focalplane.txt 
deltas.focalplane.txt.raw

buildDeltaTruth
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  deltas_starflat
deltas.focalplane-starflat.txt

calDir/
imageCat-{exp}.txt

deltaTruth.txt
hist.uncal
hist.cal

buildDeltaTruth

white
exp
ccd

2.0%

blue
exp
ccd
amp
ghost
x, y

2.5%

Flip the input 
gradient sign

Minor changes.

blue
exp
ccd
amp
ghost
x, y

2.7%

singlePassDir/
imageCat-{exp}.txt.y

applyYaCal

runYaCal

exp
exp

2.7%deltas.sln



The Invisible Gradient
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calibrated - truth,
stacked on focal plane
10 images

calibrated - calibrated,
stacked on focal plane
10 imagessame stretch

The obs-obs residuals don’t show the gradient, so YaCal can’t fit for it.



Solutions with gradients

12But they -are- gradients, which are relatively easy to remove.



Solution without gradient

13Likely straightforward ways exist to remove the gradients
See conclusions.



0.5% Photometry
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Blue: observed 9%
Green: calibrated 0.5%

In the ensemble average, not for individual objects 
(which will need bandpass corrections)

We should aim at 0.5% photometry!



Conclusions
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