
Overview of IRAC  
Gain Mapping Techniques "

Sarah Ballard"
Carl Sagan Fellow, University of Washington"

"
1 June 2014"

AAS 224 Spitzer Splinter Session"
"



Sensi&vity	  in	  	  
Y	  direc&on	  

Sensi&vity	  in	  X	  direc&on	  

Gain map of 1 pixel at at 4.5 μm from Ingalls et al. (2012)!

Which parameters are considered?"
Focus upon the 3.6 and 4.5 μm bandpasses!



Changes	  in	  &me	  

Which parameters are considered?"



Which parameters are considered?"
Size of typical photometric aperture at 4.5 μm" • Size of aperture for 

position determination!
!

• Method of position 
determination!
o  centroid versus 
Gaussian fitting!
o  De-noising of 
positions!

"• Size of photometric 
aperture!
!

• Method of background 
subtraction!
"

!
• Photometric routine!

4.5 μm PRF from Spitzer Science Center!



A Timeline from 2007 à Present"
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Fit Method! Example result!
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Testing of PCRS peak-up/gain 
mapping begins, from observations 
of BD+67 1044"

Observing strategies!
Spacecraft nodding"
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Polynomial"

Equa&on	  1	  from	  Knutson+	  (2008)	  
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Polynomial + Sinusoidal Terms in Time"
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Weighted Maps"

From	  Stevenson+	  (2012),	  with	  op7mized	  resolu7on	  
Individuals	  points	  corrected	  by	  interpola7ng	  onto	  map	  	  

From	  Ballard+	  (2011),	  each	  point	  corrected	  individually	  
from	  weighted	  flux	  of	  nearest	  neighbors	  (improvements	  
from	  Lewis+	  2013)	  



Polynomial"
+ ramp at longer"
wavelengths"

Fit Method! Example result:!

Charbonneau+ (2005)"
Knutson+ (2008)"

Polynomial+"
sinusoidal terms"
in time"

Demory+ (2011)"

No a priori 
functional form,"
weighted map"
"

Ballard+ (2011)"
Stevenson+ (2012)"
Lewis+ (2013)"

Ingalls et al. (2012)"

2007!
!
2008!
!
2009!
!
2010!
!
2011!
!
2012!
!

Self-calibration"

Independent"
calibration"

A Timeline from 2007 à Present"

Independent"
pixel gain map"



Independent Pixel Gain Map"
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