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•  ':/1&M/0:#M%&34$9#"$&!"#$%&#'()*(*&%+*)"$&9:/&(#N"$C<&

•  J4(M4%"74$&4O&M04M51G%&0/5#9/%&94&649:&%9/55#0&#$G&%9/55#0PM5#$/9&#6B$G#$3/&
%3#5/%&

Keck AO: IR 
Ionized/molecular H, dust 
Kassis et al (2007) 

VLT: [O I] 630.0 nm 
Atomic oxygen 
Tsamis et al (in prep) 

HST: Halpha 656.3 nm 
Ionized hydrogen 
Bally et al (2000) 
,Q1C/$&"$&9:/&R$"S/0%/&

HST10 (Orion) 
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Neves et al. (2009) 
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Petigura & Marcy (2011) 
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2 x solar 
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Solar Metallicity 
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D’Orazi et al. (2009) D’Orazi et al. (2011) 
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•  S, O, Ar, Ne 
agree with B-
stars and the 
HII region gas 
abundances 

•  Fe depleted 
compared to 
Solar and 
stellar values 
by up to ~3 

S O Ne Ar 

Fe 
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•  ':/&+B$&8#%&640$&"$&#$&,0"4$&91M/&
35B%9/0&)HG#(%&WXYX2&

•  ,0"4$&"%&G"%9#$9&)ZYX&M32-&6B9&"9&34$9#"$%&
(#%%"S/&:49&%9#0%&3#M#65/&4O&"4$"F"$C&
9:/&M04M51G%<&&

•  J26(":$#?6446/)$36)#4K$*+,)-*).#$
-6*()/4L.4D$

HST Hα (Bally et al 2000)#
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•  .0#"$&C0489:^&+45"G%&%/_5/&94&("GIM5#$/&4O&G"%N&
•  *Q9/0$#5&RE&6548%&#8#1&GB%9IG/M5/9/G&C#%&

•  =/%B59^&K"C:&G/$%"91&4O&%45"G%&"$&("GIM5#$/&

•  .0#S"91&III`&a$%9#6"5"91&

•  T40(#74$&4O&YIYXX&N(&M5#$/9/%"(#5%&

HST 

VLT IFU line maps in H! 
and [OI] 6300 A 
Tsamis et al in prep 

,Q1C/$&"$&9:/&R$"S/0%/&

Keck AO: IR 
Ionized/molecular  
H2, dust 
Kassis et al (2007) 
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θ1Ori C#

UV 

Optical 

C+ 

C2+ 

O+ 

O2+ 

C = C+ + C2+ O = O+ + O2+ 

b&M/$3"5&6/#(&K+'&T#"$9&
,6c/39&+M/3904C0#M:&
#M/09B0/%&)X<Wde2&8"9:"$&9:/&
d<deQZ<We&Ef'&TfHD*+&aTR&
g/5G&)G#%:/G&64Q2&&

HST Hα+[NII] - OʼDell & Wen (1994)#

Tsamis et al. (2011), MNRAS, 412, 1367 #
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T04(& 0#74%& 4O& 9/(M/0#9B0/& #$G& G/$%"91I
%/$%"7S/& 3455"%"4$#551& /Q3"9/G& 5"$/%& #$G&
34(M#0"$C&8"9:&9:/40/73#5&/("%%"S"7/%^&

 Electron Temp = 9000 – 10000 K,   
 Electron Density ~ 106 cm-3 
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•  &':B%&O#0&9:/%/&5"$/%&:#G&$49&6//$&G/9/39/G&
O04(&M04M51G%^&M04("$/$9&"$&M5#$/9#01&
$/6B5#/&#$G&Kaa&0/C"4$&%M/390#&)/<C<&f"B&/9&#5<&
Yhh]-&WXXXi&'%#("%&/9&#5<&WXXb#6-&WXXZ-&
WXXji&*%9/6#$&/9&#5<&WXXZ-&WXX]2<&

•  ':/1&#0/&8/#N&)kYl&4O&K6/9#2&6B9&3#$&6/&
#33B0#9/51&(/#%B0/G&"$&G//M&%M/390#<&

•  H94("3&G#9#&O40&9:/"0&#$#51%"%&/Q"%9%&%"$3/&9:/&
YhhX%&)@/AB"C$49&/9&#5<&YhhYi&+940/1&/9&#5<&
YhhZi&f"B&/9&#5&Yhh]i&?#S/1&/9&#5<&WXXXi&
+940/1&"$&M0/M<2&

•  H6B$G#$3/%&0/5#7S/&94&K&#0/&#&S/01&8/#N&
OB$374$&4O&9/(M/0#9B0/&#$G&G/$%"91-&:/$3/-&
"$&M0"$3"M5/-&m6"#%IO0//en&

VLT/FLAMES IFU (R~12000) 



Orion background (RED) 
LV2 proplyd (BLACK) 

VLT/FLAMES Argus 
15 min 
R~32000 
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Vel (km/s) 

CL 

RL 

Wavelength (Angstrom) 
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•  P,1#2>4/3*2$Y*3,#4$+'$0*.:/24$/0K$
$ $ <$BQDG$[$\D]H^$%$BQD_$[$EDEH^$I#$BEDEH&

•  ':/&V/o+&0#74&"%&`&WQ&+45#0&
•  &&&a04$&"%&X<bl&+45#0&)IW<]&G/Q2&#$G&hl&4O&9:/&

,0"4$&C#%&S#5B/<&?B%9&G/M5/74$&%"("5#0&94&
9:#9&%//$&948#0G%&345G&a+D&%"C:95"$/%<&
& & !*S"G/$3/&O40&C0#"$IC0489:&

Orion HIIR Proplyd Sun (photosphere) 

O = 8.74 
Ne = 8.09 

C = 8.35 

N = 7.82 

B-stars (Simon-Diaz’10) 
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•  +M#7#551&#$G&%M/390#551&0/%45S"$C&
&&&&&&fEWp%&6"M45#0&c/9&)WXX&HR&M/#N&94&M/#N2&

•  T/oK&)"$&c/9&546/2&q&bXI]Xl&+45#0&
&&&&&?B/&94&C0#"$&G/%90B374$-&"04$&"%&/c/39/G&
&&&&&"$94&9:/&C#%&M:#%/&)'%#("%&[&>#5%:&WXYY2&
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P,??*2'a%,:3//X$

•  "2&*$5#0C/&Ef'oTfHD*+&%#(M5/&8"9:&M04M51G%&O#09:/0&
#8#1&O04(&9:/&'0#M/F"B(-&""2&MB65"%:&Ef'or%:449/0&$/#0I
a=&%M/390#i&"""2&B%/&OB9B0/&Ef'oDR+*&#00#1&94&G4&#55&
M04M51G%&94C/9:/0&)Y&%A<&#03("$&g/5G2&

•  @0/5"("$#01&0/%B59%&O40&K+'YX&M04M51G&)Ef'oTfHD*+&
G#9#2^&&

& & &
& & ,&s&j<tt&PoI&X<YX&-&+&s&d<hX&PoI&X<XZ-&&T/&s&]<tj&&

•  +//&#5%4&D/%#I?/5C#G4&/9&#5<&)WXYW2&
J#5#0IH594&b<](&@DH+&aTR&#00#1&0/%B59%&
O40&W&(40/&M04M51G%&&& &

Orion proplyd 
HST10 in [SII] 


