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• The	scale	length	for	FUV	
photon	penetrabon	
corresponds	to	a	few	
arcsec.	

• JWST	will	resolve	the	
transibon	from	the	
molecular	cloud	to	the	
PDR	dissociabon	front	
and	the	gas	flow	into	
the	ionized	gas

http://www.jwst-ism.org


Introduction Science enabling products
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P1	:	Enhanced	data	products	

• Maps	of	integrated	lines/bands	from	IFU	
spectroscopy	cubes		

• Template	spectra	(HII	region,	IF,	DF,	
molecular	zone)	directly	extracted	from	the	
observaAons	or	blind	signal	separaAon	
methods		

P2	:	Products	facilitabng	data	reducbon	
and	manipulabon					

• Spectral	order	sbtching	and	sbtched	cubes	
• Cross-correlate	spectra	&	images		
• pyPAHFIT	decompose	the	spectra	into	gas	
lines,	dust	features	(aromaAc/PAHs,	aliphaAcs,	
fullerenes,	silicates,	ices),	and	dust	conAnuum	
components	(of	all	pixels	in	IFU	maps)	

• List	of	all	the	lines/bands	present	in	the	data

MIRI	Filters
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http://www.jwst-ism.org


Introduction Science enabling products
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P3	:	Data-interpretabon	tools	

• H2	figng	tool	maps	of	Tex,	NH2	and	Rotp		

• PDR	model	toolbox	web-based	fiPng	tool	
for	maps	to	search	in	massive	grids	of	
complete	models	and	derive	physical	
parameters	from	observaAons	of	any	
number	of	lines		

• 	PAHdb	Spectral	Analysis	Tool	
decomposiAon	of	PAH	emission	into	
contribuAng	sub-populaAons	(charge,	
size,	composiAon,	structure).	Fit	of	the	
observaAons	with	theoreAcal/laboratory	
IR	cross	secAon	spectra	from	the	NASA	
Ames	PAH	IR	Spectroscopic	Database		

• Ionized	gas	lines	toolbox		diagnosAc	
diagrams	of	key	species	for	conversion	of	
the	lines	intensiAes	into	physical	
condiAons	and	exAncAon.	Based	on	mulA-
level	models	or	Cloudy.

hXp://ismdb.obspm.fr			+					kosma-tau

Observabons ISM	condibons
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http://www.jwst-ism.org
http://ismdb.obspm.fr


The scene



Target Observations
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HST	(20x20’)

- Archetypical	PDR	
- Nearby	(414	pc)	
- Well	studied		
- Completes	GTO	(Horsehead	and	NGC	
7023)	

- Total	Ame	~30	hrs	

(Subject	to	change	depending	on	date	
of	launch:	Trifid	is	the	alternaAve	
target)	

The Orion Bar 



Target
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The Orion Bar 
“Proplyds”

	—	0.5’’

Observations

ALMA	

1’’	
0.002	pc	
400	AU

Proplyd

Globules

Filaments



Target
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IonizaAon	front	H/H2	dissociaAon	front

HII	region

Molecular	cloud

Halpha	/	HST:	Ionized	gas	at	1e4	K	(PI	J.	Bally)	
PAH	/	VISIR	8	um	:	Neutral	atomic	gas	at	~1e3	K	(PI	S.	Vicente	)	
HCO+	/	ALMA:	Molecular	gas	at	few	10-100	K	(PI	J.	Goicoecha)15’’

Current multiwavelength view of the  Orion Bar 

Observations



11

Model	IR	spectra	(R~3000)	
Cloudy,	PDR	Meudon,	dustEM,	PAHTAT

Synthetic spectra 

IonizaAon	front	

H/H2	dissociaAon	front

HII	region

Molecular	cloud

Integral field unit spectroscopy Observations
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a) HII region

b) Ionization front

c) PDR: HI/H2 dissociation front 

d) PDR: molecular zone

Scattered light

Dust emission

Synthecc	spectra

1 μm                2 μm                           5 μm

Radia%ve	feedback	from	massive	stars		
as	traced	by	mul%band	imaging	and	spectroscopic	mosaics	

Synthe'c)spectra)
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(

•  Model(IR(spectra((R~3000)(
•  Cloudy,(PDR(Meudon,(dustEM,(PAHTAT(
•  ObservaFons(MIRI(IFU(+(imaging(
•  PAH(7.7,(11.3(µm,(VSG(15(µm,(conFnuum(25.5(µm(

Ionized gas : Cloudy models (Ferland et al. 1998) 
Molecular lines : Meudon PDR code (Le Petit et al. 2006) 

PAH : spectra from ML (Foschino et al. 2019) 
Dust : DUSTEM Model (Compiègne et al. 2011) 
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EPT calculations Saturation strategy

Towards realistic synthetic observations 

15

C. Guilloteau et al.: Simulated JWST datasets for multispectral and hyperspectral image fusion

e+02 1.6e+02 1.9e+02 2.2e+02 2.5e+02 2.8e+02 3.1e+02 3.5e+02 3.8e+02 4.1e+02 4.4e

Synthetic scene Simulated multispectral image

Simulated hyperspectral image Reconstructed image

Fig. 8. Zoom on ionization front strong structures from Fig. 7.

on synthetic data with a more realistic noise than the one consid-
ered in this paper are also necessary.
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Figure 8. Zoom on ionization front strong structures from Fig. 7.
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Fig. 1. Photodissociation Region. Top: Photodissociation region synthetic morphology with, from right to left, ionized or HII region (HII), ioniza-
tion front (IF), the neutral region, dissociation front (DF) and the molecular cloud. Middle: Photodissociation region as seen by HST (in blue)
(Bally 2015), the Spitzer Space Telescope (Fazio et al. 2004) and ALMA (in red) (Goicoechea et al. 2016). Bottom: 4 synthetic spectra from
0.7 to 28 microns of 4 di↵erent regions from the photodissociation region with, from top to bottom, the ionized region, the ionization front, the
dissociation front, the molecular cloud (see text for details).
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Figure 1. Photodissociation Region. Top: Photodissociation region synthetic morphology with, from right to left, ionized or HII region (HII),
ionization front (IF), the neutral region, dissociation front (DF) and the molecular cloud. Middle: Photodissociation region as seen by HST (in
blue) (Bally 2015), the Spitzer Space Telescope (Fazio et al. 2004) and ALMA (in red) (Goicoechea et al. 2016). Bottom: 4 synthetic spectra
from 0.7 to 28 microns of 4 di↵erent regions from the photodissociation region with, from top to bottom, the ionized region, the ionization
front, the dissociation front, the molecular cloud (see text for details).

Guilloteau, Oberlin, Berné, Habart, Dobigeon,  in prep.



ETC computations
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ETC calculations Saturation strategy

Take reference spectrum and multiply by 3 : 
- to take beam dilution into consideration 
- to take spectral dilution in consideration
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HII region Dissociation front
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ETC calculations SNR

- IFU settings : 5 groups, 1 integrations, 1 exposure (with 4 
dithers => insert “4 exposures in ETC)). Fast readout.  
- Spectrum shown above is used as input.  
- Source is extended and fills the whole field of view.  

Results of ETC are shown below (partially obsolete) : 



APT Settings for the observations
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15’’

Halpha	/	HST:	Ionized	gas	at	1e4	K	(PI	J.	Bally)	
PAH	/	VISIR	8	um	:	Neutral	atomic	gas	at	~1e3	K	(PI	S.	Vicente	)	
HCO+	/	ALMA:	Molecular	gas	at	few	10-100	K	(PI	J.	Goicoecha)

APT settings

Long continuous cut accros the Bar, + 2 Proplyds, 27x4”

IFU settings
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15’’

Halpha	/	HST:	Ionized	gas	at	1e4	K	(PI	J.	Bally)	
PAH	/	VISIR	8	um	:	Neutral	atomic	gas	at	~1e3	K	(PI	S.	Vicente	)	
HCO+	/	ALMA:	Molecular	gas	at	few	10-100	K	(PI	J.	Goicoecha)

APT settings

The IFU mosaic is separated in 2 observations

IFU settings
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15’’

Halpha	/	HST:	Ionized	gas	at	1e4	K	(PI	J.	Bally)	
PAH	/	VISIR	8	um	:	Neutral	atomic	gas	at	~1e3	K	(PI	S.	Vicente	)	
HCO+	/	ALMA:	Molecular	gas	at	few	10-100	K	(PI	J.	Goicoecha)

APT settings

The IFU mosaic is separated in 2 observations

IFU settings

Mosaic properties
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15’’

Halpha	/	HST:	Ionized	gas	at	1e4	K	(PI	J.	Bally)	
PAH	/	VISIR	8	um	:	Neutral	atomic	gas	at	~1e3	K	(PI	S.	Vicente	)	
HCO+	/	ALMA:	Molecular	gas	at	few	10-100	K	(PI	J.	Goicoecha)

APT settings

The IFU mosaic is separated in 2 observations

IFU settings

Mosaic properties
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15’’

Halpha	/	HST:	Ionized	gas	at	1e4	K	(PI	J.	Bally)	
PAH	/	VISIR	8	um	:	Neutral	atomic	gas	at	~1e3	K	(PI	S.	Vicente	)	
HCO+	/	ALMA:	Molecular	gas	at	few	10-100	K	(PI	J.	Goicoecha)

APT settings

The IFU mosaic is separated in 2 observations

IFU settings

Exposure parameters
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15’’

Halpha	/	HST:	Ionized	gas	at	1e4	K	(PI	J.	Bally)	
PAH	/	VISIR	8	um	:	Neutral	atomic	gas	at	~1e3	K	(PI	S.	Vicente	)	
HCO+	/	ALMA:	Molecular	gas	at	few	10-100	K	(PI	J.	Goicoecha)

APT settings

The IFU mosaic is separated in 2 observations

IFU settings
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15’’

Halpha	/	HST:	Ionized	gas	at	1e4	K	(PI	J.	Bally)	
PAH	/	VISIR	8	um	:	Neutral	atomic	gas	at	~1e3	K	(PI	S.	Vicente	)	
HCO+	/	ALMA:	Molecular	gas	at	few	10-100	K	(PI	J.	Goicoecha)

APT settings IFU settings

The IFU mosaic is separated in 2 observations

Special requirements
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15’’

Halpha	/	HST:	Ionized	gas	at	1e4	K	(PI	J.	Bally)	
PAH	/	VISIR	8	um	:	Neutral	atomic	gas	at	~1e3	K	(PI	S.	Vicente	)	
HCO+	/	ALMA:	Molecular	gas	at	few	10-100	K	(PI	J.	Goicoecha)

APT settings IFU settings

The IFU mosaic is separated in 2 observations
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15’’

APT settings Off positions

Off positions ~ 2 deg away, single IFU pointing with same 
parameters. Dominated by CIB and Zodiacal light

(Wise 12)
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15’’

APT settings Off positions

Total time
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Community

• Telecons	open	to	the	community	will	be	organized	on	a	regular	basis	

• Community	workshop	(2021)	

• People	interested	are	welcome	to	register	on	our	website	to	keep	posted	and	
parbcipate	

www.jwst-ism.org

Retrieve APT file from 

Community oriented program

APT settings



End




