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AIRS
Optical Calibration Systems

Together these instruments observe the global water and 
energy cycles, climate variation and trends, and the response 
of the climate system to increased greenhouse gases. AIRS 
is a high-resolution infrared sounder which main purpose 
being to acquire atmospheric temperature and humidity 
profiles from the surface upward to an altitude of 40 km.  
This instrument uses cutting-edge infrared technology to 
create 3-dimensional maps of air and surface temperature, 
water vapor, and cloud properties.

Lockheed Martin Infrared and Imaging Systems developed for 
the Jet Propulsion Laboratory (JPL) the Atmospheric Infrared 
Sounder (AIRS). The ABB Analytical Measurement engineering 
department produced two optical calibration systems for the 
AIRS test facility.

The Spatial Collimator System (SCS) is a sophisticated optical 
system with some cryogenic elements, all enclosed in a large 
vacuum chamber (See Figure 1). The main purpose of the SCS 
is to provide a collimated beam at varying angles over the AIRS 
field of view to test the spectrometer spatial performance. 

The SCS is composed of eight major subsystems:
1-	�An optical bench that includes a collimator, an illuminator,  

a pointing system, and a focal plane box. The focal plane 
box is cryogenic and comprises an aperture wheel, a shutter, 
a chopper, and a filter wheel.

2-	A vacuum chamber on a movable cart.
3-	A pumping system on a separate cart.
4-	A set of optical sources.
5-	A gas system.
6-	�A dolly to transfer the optical bench into the vacuum chamber.
7-	A control rack.
8-	�A control software developed at ABB under LabVIEW™, 

that operates most elements of the SCS.

This software allows remote control by the AIRS Ground 
Support Station and local control via a graphical user interface.

The Large Area and Space View Blackbodies (LABB/SVBB) 
rely on a specular black coating and a light-trap geometry to 
achieve a high emissivity. The SVBB is a cold reference source 
operated at a temperature <85K (see Figure 3). The LABB is 
a separate source adjustable in temperature from 190K up 
to 360K (see Figure 2). The LABB/SVBB system has its own 
controller operated by a ABB developed LabVIEW™ software.

The Atmospheric Infrared 
Sounder (AIRS) is one of  
six instruments on board the 
Aqua satellite (launched on 
May 4, 2002), part of the NASA 
Earth Observing System.

Figure 1: The AIRS Spatial Collimator System
Figure 2: Large Aperture Blackbody
Figure 3: Space View Blackbody
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1For more information please contact:
 
ABB Inc. 
Analytical Measurements 
585 Charest Blvd East, suite 300  
Quebec, (Quebec)  G1K 9H4 
Canada 
Phone:	 +1 418-877-2944 
Fax:	 +1 418-877-2834 
E-Mail:	 ftir@ca.abb.com
 
www.abb.com/analytical

Note
We reserve the right to make technical changes or modify  
the contents of this document without prior notice. With 
regard to purchase orders, the agreed particulars shall prevail. 
ABB does not accept any responsibility whatsoever for potential 
errors or possible lack of information in this document. We  
reserve all rights in this document and in the subject matter 
and illustrations contained therein. Any reproduction, disclosure 
to third parties or utilization of its contents in whole or in parts 
– is forbidden without prior written consent of ABB.
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