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Part	I:	The	astrophysical justification

Part	II:	Preliminary results from the	Orion					
nebula and	the	battle ahead



What is an	HII	region
• Ionic structure



Marten et	al.	(1997)



What is an	HII	region

Kinematical structure

• Gas flows
• Stellar winds,	H-H	Objects,	etc.
• …Turbulence



Moral	of	the	story:
The	structure	of	the	HII	region will vary
according to	the

• Abundance (metallicity)
• Type	and	location	of	ionizing star(s)
• Age
• Geometry



Diagnostic	lines



Diagnostic	lines



Diagnostic	lines

• Extinction
• Ionization
• Shocks
• Abundances (recombination vs	forbidden)

BEWARE	:	Systematic uncertainties due	to	ill-
calculated atomic parameters



Diagnostic	lines

Thermodynamic data
• Density



Diagnostic	lines

Thermodynamic data:
• Temperature



Diagnostic	lines
• Ionic volume	data

Ionizationpotential(ev):				- 10.4		13.6		14.5		23.5		35.1
Temperature:																					OI				SII						OII					NII				SIII				OIII
Density:																															OI				SII						OII						- ClIII -

OI:	555.7,	630.0,	636.4	nm																				1.6,	5.5,	1.3
SII:	406.9,	407.6,	671.6,	673.1	nm								1.7,	0.78,	5,	6
OII:	372.6,	372.9,	732.4	nm																				70,	70,	6
NII:	575.5,	654.8,	658.4	nm																				15,	15,	45											Hβ	=	100
SIII:	631.2,	906.9,	953.2	nm																				14,	24,	56											Hα	=	350
ClIII:	551.8,	553.8	nm																															6,	15
OIII:	436.3,	495.9,	500.7	nm																				1.7,	112,	335



Diagnostic	lines

Using T[OIII]	for	both low and	high
stages	of	ionization implies an	
overestimate for	(O/H)	of	40-60%.



Ill-Understood microphysics due	to
HII	region peculiarities

• Velocity fluctuations	(turbulence)
• Density fluctuations	(turbulence,	irregular
boundaries…?)

• Temperature fluctuations
• Abundance Discrepancy Problem



Abundance Discrepancy Problem

• The	key problem in	photoionized nebulae
physics!

• At constant	temperature,	ionic abundances
from CEL	are	half (1.3-2.8)	those derived from
recombination lines.	It	is worst for	planetary
nebulae.

• Cause	unknown and	hotly debated



Temperature fluctuations

• Targeted as	the	culprit for	the	ADP	from the	
beginning (Peimbert 1967)

• …quite debated now:	
cold	gas
H-H	objects,	proplyds
scattered light
high Z	droplets from halo

� Density,	chemical inhomogeneities and	
turbulence





















Conclusion

èHII	regions are	far	from being
simple	objects!

þWhen using SITELLE	make
sure	you leave with all	the	

proper calibrations!



Orion:	Turbulence
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