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OPTICS DESIGN, OPTIMIZATION AND TEST 

Å Important aspects (based on Planck Telescope development):  

Å óstandard opticsô approaches (i.e. wfe, strehl ratio, etcé) and tools (i.e. Zeemax, CodeV, etc.) are 

relatively easy and rapid to evaluate and optimize optics, but not directly related to science needs (i.e. 

beams, window function, straylight) 

Å better to focus (since the beginning) on science related parameters for optics optimization  and 

requirements identification.   

Å On-ground tests on optics should be decided with the aim to  

Å qualify and to validate the optical chain (engineering goal)  

Å develop a robust EM model of the optical chain to predict the flight beam with uncertainties according 

to science needs (science goal) 

Å Extensive in flight tests and calibration is mandatory and should be planned to 

Å obtain the actual (systematic free) response on the sky of each detector 

Å fine tuning the optical model in order to predict the optical response in angular regions not directly 

measure and at level below the noise.  

 



OPTICS KNOWLEDGE 

Å Knowledge of each detector pattern (primary beam) at operational conditions 

Å Location on focal plane,  in-band integrated response, uncertainties  

Å Knowledge of the telescope geometry at operational conditions 

Å Identify simulation tools for a robust EM model for the optical chain (GRASP or equivalent) 

 
For example, in Planck/LFI we required to know 

the exact óas-builtô corrugation profile of each 

feedhorn to develop the RF model of the horns 

as input in end-to-end RF simulations.   

Differences between the theoretical feed pattern 

(green)  and the  actual pattern  (black) of a 

Planck/LFI 70GHz horn. 



OPTICAL EXPERTISE 

1. Focal surface evaluation 

2. Sidelobe simulations (more than 15 years with GRASP) 

3. Straylight evaluation (Planck case) 

4. Optical tuning (in-flight tuning of the Planck LFI main beams)  

5. In-flight measurements of the telescope emissivity 

6. Calibration targets 

 

 

 

 



1. FOCAL SURFACE EVALUATION 

We developed a tool, WaFER, to derive the focal surface of millimeter 

wave telescopes and fully characterize their optical response. 

 
Input: optical configuration 

 

Output:   

Å 3D focal surface (feed locations and orientations 

for polarization measurements) 

Å main beams computed by GRASP 

Å tables and contour plots with the main beam 

descriptive parameters over the entire focal 

surface 

Å spots computed with the ray-tracing procedure 
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2. SIDELOBE SIMULATIONS 

Å Computation of Planck LFI and HFI sidelobes (from 30 GHz to 353 GHz) 

Å Far sidelobes computation with GRASP MrGTD 

Å Near sidelobes computation with GRASP PO 

Co- and cross- polar components of the 4pi beam at 30 GHz  



SIMULATIONS ACROSS THE BAND 


