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Imaging & Spectroscopy with the JWST 

-  JWST : unique combination of imaging and spectroscopic facilities 
-  Very different fields of view    

 MIRI imager : 75’’ X  113’’, 9 filters    MIRI MRS  : 3.9’’ to 7.7’ 
 NIRCAM 2.2’ X 2.2’, 29 filters     NIRSPEC IFU :  3’’ X 3 ‘ 

 
 
 
 
 
 
-  The spectroscopy needs  long observing times 

-  to reach high sensitivity  
-  to cover extended fields 

 
 
 
 
 
 
 
 
 
 

 

 
 



Spectroscopy with the JWST  
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IFU
MIRI 
NIRSPEC
Dithering patterns

(see all numbers on the JWST web sites) 



MIRI imaging , 9 filters 
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-  The spectroscopy is mandatory, but very expensive  
-  How to recover spectroscopic information from broad-band images ?  
-  How to combine spectroscopic and imaging data ?  
-  How to opimize the observing strategy and the data analysis ? 
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Soumis à l’ANR: LabCom IAS – ACRI-ST 

Innovative Laboratory for Space Spectroscopy 

-  2019-2022 (période financée par l’ANR) et au-delà 

-  Adossé au Centre d’expertise MIRI à Apport de la spectroscopie (MIRI MRS) 

Expertise ACRI-ST: Spectroscopie infrarouge (Jeronimo Bernard-Salas) 

-  Actuellement 3 WPs:  

1.  Développements méthodologiques et algorithmiques pour tirer la meilleure 
information spectroscopique des images et des spectres de MIRI 

   
  Theses:  Amine Hadj-Youcef (2015-2018), Ralph Abi Rizk (2018-2021) 

2. Simulations des observations MIRI MRS, et pipelines 
 
3. Développements logiciels pour la corrélation croisée imagerie-spectroscopie 
 
 
 

	
	







PSF	 Spectral	response	of	band	p	







y	=	H	x	+	n		



Need	to	add	regularization	terms	in	
order	to	stabilize	the	solution	











	Nλ=	60	



Only	M	numbers	to	be	computed	for	each	pixel	



y	=	H	x	+	n		



Only	spatial	regularization		











R	around	100	











R	around	100	



L2-L1		results	
	
à Deconvolution	
à Denoising	






