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Outline 

•  Motivation for the continuity of the SSI  
•  Lessons learned with SOLSPEC 
•  Ideas for the future of the SSI 

measurement 



SSI importance 

•  Why is the Solar Spectral 
Irradiance (SSI) measurement 
important 

–  Fundamental parameter for the 
Climate System 

–  Variability in the Herzberg and Hartley 
band are the primary driver for 
stratospheric Ozone creation/
destruction 

5th IPCC assessement 



SSI continuity 

Why should SSI continued to be measured 
 

–  Absolute level still to be reconcilied (NIR) 
–  Variablity from different instruments/models open to 

discussion 
–  UV variability dynamics not necessarily the same 

for different solar cycles 



Lessons learned with SOLSPEC 

New generation SSI instruments 
requirements 
• Need for more reliable in-flight calibration 
solutions 
• Less complex opto-mechanical instrument  
• Better constrained thermal behaviour 
• Reduction of moving mechanical parts 
• Adapted to small size satellites   

*See David Bolsée talk 



Lessons learned with SOLSPEC 

10% uncertainty for 
measuring variability  

Max to min Variability over 
SC 24 



Technology for new instruments 

–  High TRL 
–  Readily available  
–  Space qualified 
–  In house (BIRA-IASB) 

know-how 

AOTF: (Acoustical-Optical Tuneable 
Filter)	

On board of: 
•  SOIR on VenusExpress 

Infrared 
•  SOIR on ExoMars Infrared 

To be launched on: 
•  ALTIUS* VIS/Infrared 

*Atmospheric Limb Tracker for Investigation of the Upcoming Stratosphere 

AOT
F 

Nevejans	et	al,	2006	



SOIR on Venus Express 

AOTF 
AOTF 
TeO2 crystal 
24 cm-1 BW 
Wavelength range: 2.3 µm to 
4.2 µm 
 
Detector 
Sofradir (sensitive: 1.7 µm to 
4.3 µm) 
256x320 matrix 

Diffraction 
grating 

detector 

SOIR Optical design 



AOTF principle 

Injected 
RF 

Transducer	

White 
light Diffracted 

light 

AOTF crystal 

RF modulates n of crystal that 
acts as diffraction grating for a 
portion of incident light 

AOTF ~ Bandwidth 
filter 

SOIR 
spectrum 



SOIR on VEX: Operation modes 
Ingress/Egress 
phase 
Full scan/Mini scan 

Atmospheric phase 

VENUS 

Operating 
modes: 
 
Solar Ocultation 
Nadir 
Fullscan/Miniscan 



SOIR Solar data analysis 

Signal / SNR Bandwidth / 
ILP 

AOTF BW ~ 20 
cm-1 
ILP ~ 0.2 cm-1 

90 seconds acquisition time 



SOIR Solar data analysis 

Change in detector pixel 
binning 

No visible degradation 
trends in signal, altough 
a large scatter subsists 
	
In analysis: 
Decoupling of Sun pointing 
effects for Solar observations 

Mahieux, 2011 



AOTF availability/development 

•  TeO2 AOTF commercially available in VIS and NIR 
 
•  Same type AOTF performance in UV is not robust 
 
•  Currently development of a Quartz-based AOTF for the UV 

ALTIUS: 
NIR 
Spectral range: 800-1800 nm 
Passband: < 10 nm 
VIS 
Spectral range : 425-800 nm  
Passband @600 nm: 5 nm 

SOIR: 
NIR 
Spectral range: 2.3 –4.2 
µm 
Passband @3 µm: 20 
nm 



Summary 

•  Necessity for continuity of SSI measurements 
§  Absolute level (NIR) 
§  Variability 

 
•  AOTF as core dispersive element for SSI measurements 

§  Pre-exisiting, lightweight space qualified, high-TRL 
technology 

§  Low power consumption ( < 3W) 
§  Adapted to non-moving parts optical design 
§  Fast acquisition times wrt to grating technology 
§  Needs adaptation from imager to full disk 
§  No degradation in IR => VIS, UV ? 
§  Waiting for developments for UV 

	


