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Aqua MODIS CFPA On-orbit Operation and 
Performance

• Daily Instrument, BB, and CFPA Temperatures

• Orbit-to-orbit Instrument, BB, and CFPA 
Temperatures

• CFPA Temperatures and Heater Voltages

• CFPA Heater Duty Cycles
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BB, Instrument, and CPFA Temperatures 
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Daily Instrument Temperature Trending
(2002, 2004, 2009)  

Instrument temperature performance: expected Page 4



Daily BB Temperature Trending
(2002, 2004, 2009)  

BB temperature performance: unchanged Page 5



Daily CFPA Temperature Trending
(2002, 2004, 2009)  

T SMIR T LWIR

CFPA temperature performance: slowly-decreased control capability Page 6



Orbit-to-orbit Instrument Temperature Trending
(2002, 2004, 2009)  
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Orbit-to-orbit BB Temperature Trending
(2002, 2004, 2009)  
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T SMIR T LWIR

Orbit-to-orbit CFPA Temperature Trending
(2002, 2004, 2009)  

Page 9



Granule Number

H
ea

te
r V

ol
ta

ge
 (V

) 
LW

IR
 te

m
p 

(K
) 

SM
IR

 te
m

p 
(K

) 

Page 10

CFPA Temperature and Heater Voltage: 2002350
(granule average)
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CFPA Temperature and Heater Voltage: 2004350
(granule average)
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CFPA Temperature and Heater Voltage: 2009350
(granule average)
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CFPA Heater Duty Cycle  
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Cooler Margin Disappears in Year 2015 
(Estimated) 



CFPA Impact On TEB Calibration

• Impact on Detector Linear Response

– PC bands more sensitive to CFPA temperatures

• Impact on BB Warm-up and Cool-down Process

– Slowly increased fitting residuals

– Slowly increased NL coefficient uncertainties

• Impact on Dynamic Range / Tsat

– Small increase of dynamic range for PC bands 
(decreased resolution)
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Normalized b1: 3 orbits in 2002350; detector 4 (P.O.) 
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Normalized b1: 3 orbits in 2004350; detector 4 (P.O.) 

Page 16



Normalized b1: 3 orbits in 2009350; detector 4 (P.O.) 
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Normalized b1: day 2002350 (good detectors)
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Normalized b1: day 2004350 (good detectors)  
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Normalized b1: day 2009350 (good detectors)  
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PC Band Normalized b1 versus CFPA Temp.
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Normalized b1 versus CFPA Temp.

Band 20-25, 28-30 27 31 32 33 34 35 36

Pre-launch (83,85K)    [%/K] Within ±0.5 -1.5 7.0 6.6 8.9 9.4 9.5 10.2

2009/350                       [%/K] Within ±0.5 -1.9 6.3 6.0 8.0 8.3 8.6 9.0
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Impact on BB Warm-up and Cool-down Process

2002190

2010094

2
210 BB BC A L d nad nbaL ++=Continuous BB Cool-down Data: 
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Fitting Residual (2002190) 
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Fitting Residual (2002190) 
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Fitting Residual (2010094) 
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Fitting Residual (2010094) 
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Fitting Residual over Time (a0=0, poly_fit)
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Estimated Dynamic Range: 83K versus 85K

srmmWL ///: 2 µ

Band 
Design Specification Detector response 

@ 83K CFPA 

Detector 
Gain 

Change 

Expectation 
@ 85K CFPA 

Ltyp Lmax T_Ltyp T_Lmax dn@Ltyp Lsat Tsat %/K dn@Ltyp Lsat Tsat 
20 0.45 1.71 300 335 871 1.96 338 ±0.5 871 1.96 338 
21 2.38 85.4 335 500 96 98.8 509 ±0.5 96 98.8 509 
22 0.67 1.89 300 328 1163 2.18 332 ±0.5 1163 2.18 332 
23 0.79 2.16 300 328 1177 2.53 332 ±0.5 1177 2.53 332 
24 0.17 0.34 250 264 236 2.72 319 ±0.5 236 2.72 319 
25 0.59 0.88 275 285 753 2.95 319 ±0.5 753 2.95 319 
27 1.16 3.21 240 271 434 10.2 316 -1.9 451 9.81 315 
28 2.19 4.47 250 275 679 12.5 321 ±0.5 679 12.5 321 
29 9.59 14.55 300 324 2241 16.5 332 ±0.5 2241 16.5 332 
30 3.70 6.34 250 275 1026 13.4 319 ±0.5 1026 13.4 319 
31 9.56 13.26 300 324 2245 16.1 340 7.0 1960 18.4 352 
32 8.95 12.10 300 324 2279 14.6 341 6.6 2013 16.5     353 
33 4.53 6.56 260 285 1973 7.85 299 8.9 1675 9.25 313 
34 3.77 5.03 250 268 1374 10.2 325 9.4 1156 12.1 342 
35 3.11 4.42 240 261 1405 7.71 302 9.5 1181 9.18 318 
36 2.08 2.96 220 238 881 8.08 309 10.2 731 9.72 326 
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Options to Improve CFPA Temperature 
Stability

• Background

• Options

• Instrument Operation Procedures and 
Commands
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Background

- The Aqua CFPA temperature has three operational set points: 
83, 85 & 88K

- Since launch, the CFPA has been operated at the 83K set 
point.

- Aqua currently uses B-side electronics – so the SMIR FPA is 
actively controlled, LWIR FPA is passively controlled.

- In recent years, loss of cooler margin has resulted in the 
inability to control the SMIR FPA at 83K throughout each 
orbital cycle.
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Current Status

• Aqua (FM1) MODIS configuration
– B-side science mode (all B-side components: PS2, CPB, FRB, 

SRB, etc…) 
– BB powered and maintained at 285K
– CFPA heater: SMIR @ 83K
– SRCA lamps status

• Functional: 10W#1, 10W#4, 1W#1, 1W#2
• Non-Functional: 10W#2, 10W#3
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Options

• Several options under consideration to address 
temperature fluctuations
1. No change – continue operations in current configuration
2. Change CFPA set point to 85K

– Temporary: Set to 85K for limited period to assess impact 
before final decision

– Permanent: Set to 85K for all future operations
3. Outgas

– Permanent: Set to 83K
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IOT Procedures

• IOT is prepared & ready to implement the agreed upon 
solution

• For either option the process going forward is identical
– Command Authorization Meeting (CAM) at the FOT, approval 

from at least Mission Director, Flight Systems Manager, 
Instruments Engineer 

– Contact request for commanding

– Ground Ops prepared and cleared
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Option 2 – Change CFPA Set Point to 85K

• S/C needs to be in “nominal mode” for this activity
• Ensure that CFPA heater B is in the ON state
• Send the following commands: 

SET_RC_CFPA_TEMP TO 1/2/3
MOD_SET_PM_RC_CFPA_TEMP(‘T2’) 

• Monitor telemetry to ensure that the CFPA temperature adjusts 
accordingly (real time until it stabilizes)
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Post Activity Status
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• Aqua (FM1) MODIS configuration
– B-side science mode (all B-side components: PS2, CPB, FRB, 

SRB, etc…) 
– BB powered and maintained at 285K
– CFPA heater: SMIR @ 85K
– SRCA lamps status

• Functional: 10W#1, 10W#4, 1W#1, 1W#2
• Non-Functional: 10W#2, 10W#3



Option 3 - Outgas

• An outgas without an anomaly requires transitioning MODIS 
from science mode to standby mode and then to outgas mode
– Doors are closed, except SV door is moved to outgas position

– This operation/action may require approval from HQ

• An outgas requires a set of commands and takes 2-3 days to 
complete (heaters are turned on in specific sequence)
– CFPA will be back to ambient temperature during outgas operation

• Potential impact on SWIR  (band 6 in particular) detector 
operability 
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Outgas Command Sequence (1)

04/15/10
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04/15/10
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Outgas Command Sequence (2)
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Outgas Command Sequence (3)



Discussions

• Issues

• Actions

• Recommendations
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