
SPIR NOTE 19 The CrIS Interferometer 

The Crosstrack Infrared Sounder is 
the new generation of polar-orbiting 
weather sounder developed by ITT 
Aerospace/Communications for the US 
Integrated Program Office (IPO). This 
key instrument of the National Polar 
orbiting Operational Environmental 
Satellite System (NPOESS) will provide 
vertical profiles of temperature, pres-
sure and water vapor used in weather 
forecasting. The CrIS sensor, which will 
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operate in a near circular sun-synchro-
nous orbit (833 km nominal altitude), 
features an 8 cm aperture and 14.0 km 
IGFOVs arranged in a 3 x 3 array. ABB 
will build the CrIS interferometer, a 
dynamically aligned Michelson interfe-
rometer covering 3 bands over a spectral 
range of 3.92 µm to 15.38 µm (650 cm-1 
to 2550 cm-1). The instrument resolution 
is ≤ 0.625 cm-1 in the LWIR, ≤ 1.25 
cm-1 in the MWIR and ≤ 2.5 cm-1 in the 
SWIR. 

An Engineering Demonstration Unit 
(EDU) of CrIS is being built to evaluate 
performances of the interferometer and 
mitigate risks on the flight model. This 
EDU is a flight-like model of the CrIS 
interferometer. It supports the CrIS 
ZnSe beamsplitter, the porchswing (PS) 
mirror subsystem, the Dynamic Align-
ment (DA) mirror subsystem, a laser 
metrology and a Neon metrology. The 
EDU provides redundancy for the inter-
ferometer module electronics, the laser 
diode launcher, the Neon bulb launcher 
and for motors used in the module. It also 
meets flight requirements for vacuum 
and vibration. 

The angle between the IR input and 
output beams of the interferometer is 
fixed by design to 120°. A “porchswing’’ 
mechanism drives the moving mirror 
to induce the optical path difference. 
The DA subsystem compensates for the 
minimal tilt between the two arms of 
the interferometer. The laser metrology 
is based on 1550 nm DFB laser diode. 
The Neon metrology provides systema-
tic laser wavelength calibration. 

The EDU electronics meets flight  
environmental requirements except  
those related to radiation hardness.   

Figure 1:  
First prototype of the CrIS Interferometer.

Figure 2:  
3D view of the CrIS Interferometer  
engineering demonstration unit (EDU)

Electronics functionalities include 
telemetry, synchronization with the CrIS 
sensor Processing and Control Electronics, 
PS and DA servo-loops, laser temperatu-
re and current stabilization and sampling 
window gated pulses generation. 
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