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Absolute spectrometer  
•  To be accurate, the whole spectrometer should be 

cooled down to T close to 2.73K.  
•  So cannot share the larger (warmer) telescope used 

by the imager for CMB polarization studies. 

•  A Fourier Transform Spectrometer, and in particular 
the MPI configuration, is a good solution, because: 
–  It is an imaging instrument 
–  It is differential (measure directly the difference between 2 

input ports > versatile instrument !) 
–  It is smaller than a dispersion instrument and has higher 

throughput (however, it is a macroscopic piece of 
hardware) 
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See e.g. Schillaci et al. A Lossless Differential Fourier-Transform Spectrometer 
for precision Sunyaev-Zel’dovich effect measurements (2014) 
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Accuracy is everything ! 

• Common mode rejection of MPI very 
good, probably > 50 dB (however, target is 
probably 60 or 70 dB …) 

•  Accuracy of reference BB to -70dB to be 
demonstrated over wide frequency range 
see e.g. Mather et al. Ap.J. 512 : 511-520, (1999) . 

•  Accuracy of local foregrounds removal to 
be demonstrated.  



Astrophysical background + cold instrument 

Good idea : splitting coverage in a few sub-bands 



Optimized instrument performance 



PRISM study 

A. Schillaci et al.  



A smaller instrument  
for a medium mission ? 

•  Sensitivity already background limited. 
•  Size controlled by throughput.  
•  Smaller instrument with same sensitivity 

implies smaller entrance pupil with wider 
beam.  

•  For PRISM 1.4° with 50cm diameter. 
• Wider beam implies > contamination from 

discrete sources.  
•  Tradeoff possible once the main 

instrument is defined.  



Δ - budgets :  
•  Volume: 

–  Depends on angular and spectral resolution. The beam must be 
parallel to the spin axis.  

–  Volume > than beam to sky, due to cold blackbody   
•  Mass 

–  Order of 50 kg cold + 10 kg warm 
•  Power 

–   10 mW cold (100 when moving calibration BB) + 10W warm 
•  TRL: very good (FIRAS, SPIRE etc.) 
•  Cost 

–  Order of 30M€, using cryogenics of polarimeter and a small 
number of detectors 

•  Is it credible and sellable a medium mission with two 
complex cryogenic instruments on-board ? 


