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Hot Star(s) or ISRF

*

* Very bright, up to ~1% FIR
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*

Hot Star(s) or ISRF
¥

*

* QOptically thin
* Very little extinction

UV Flux >
H* H/MH
UV Flux
UV Flux : 5
AA <0.1
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(Malhotra et al 2001)
(Luhman et al 2003)
(Diaz-Santos et al 2013)
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Line diagnhostics

Photodissociation Region I
: %
e UV Flux >
o H*  H/H H H/H,
<2, I
E & UV Flux d C C’/C
wn
5 O
(9
[=) To>T,,
= UV Flux -
- —s| T,..=10°-10°K
[Olll] aa,<0.1 Ay (magn
|
[NII] = —
[NII] [CII] )
[Ol] [Cl]
Hollenbach and Tielens 1997, ARAA 35, 179




Radiation field:
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Radiation field
— [OI]/[SHI]
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Radiation field :
— [OI]/[SHI

— [NHI]/[OHI
(Ferkinhoff 2011)

Line diagnhostics
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Densities

— [N11], (O], [SHT]

pairs

Line diagnhostics
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Right Ascension (J2000)

=)
(=1
[=)
~
=
[=
k=l
®
£
o
@
[a}
[ClI]158
+47°100— 1 » o0 L
30mO00s 55s 50s 13h29m40s
Right Ascension (J2000)
WFETO — T — 71—
-_—
O o -F
o o O‘ Sl "
]
l'.-' 1
13 -1
o ]
=)
(=]
o
~
=
§ 1 .
‘B
£
]
[
a
@)
11 =]
[Ol1]63 1kpc |
+47°10' | ; A ik iy oL i | n
30m00s 55s 50s 45s 13h29m40s
Right Ascension (J2000)
=)
(=]
o
™~
=
c
k=l -
bt
]
=
T
@
(=}
t [Ol11188
+47°10' 1 . . o0y s B PRI
30m00s 55s 50s 45s 13h29m40s

1.5

1.2

0.9

0.6

0.3

0.0

7.5

6.0

4.5

3.0

1.5

0.0

1.2

1.0

0.8

0.6

0.4

0.2

0.0

Declination (J2000)

Declination ()2000)

Declination (J2000)

+47°10°

+47°10'kc

+47°10"

le—-8
4.8

:[NII]122

ol

1 kpc g

Ll Ll . M Sy . !
30m00s 55s 50s 45s 13h29m40s
Right Ascension (J2000)

__1e-8
TR 1.05

0.90

0.75

0.60

0.45

0.30

0.15

t [O1]1145 0.00

T

L 1 i L " L 1 L L L i 1 L
30m00s 55s 50s
Right Ascension (J2000)

" L | M
13h29m40s

2.4

0.6

r[NI1205

B

" 1 L M L L 1 L " L L 1 M
30m00s 55s 50s
Right Ascension (J2000)

esolved line
emission

M51:

[ClI] [NI1] 122

[O1] 63 [O1] 145

[O111] 88  [NIl] 205

(Parkin et al. ApJ 776, 2013)



A&A 565, A59 (2014)
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Line diagnhostics
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Critical density (cm™)

[CIl] from ionized gas?

(Decarli et al. ApJL 782, 2014)
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INI1] [CIl] metallicity

(Nagao et al. A&A 542 2012)
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Fig. 1. Velocity-integrated [N 1] map of LESS J0332 after the con-
tinuum subtraction, with the spatial sampling of 0.2 arcsec/pixel. The
velocity range from —558 kms™' to —154 kms™! (with respect to the
Lya emission-line peak) is integrated. Contours at 30, 40, 50, 60, and
7o levels are also given in the map. The shape of the synthesized beam
1s shown at the lower left-hand corner.
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Fig.2. Top panel: ATCA CO(2-1) spectrum of LESS J0332 adopt-
ing a 90 kms™! binning (Coppin et al. 2010). Middle panel: APEX
[C u]158 um spectrum with a 28 kms™' binning (De Breuck

ALESS 73.1, z=4.76

Redshift .

4.75 4.755 4.76 & 4.765
i T T T | T T T T | T T T T | T I T T | I__
s :CO(2-1)3
- ATCA .
: | T T T | T T T | T T T | T T T | T T T | :
- [cu] 9
C APEX 1 —
— : E — 0.1
- . O,
F T P = N
- I = 0
F [ 3 (@]
S [NII]:205um’ 3 1
3 ALMA =
I < 1 — 0.01
E | 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 | g
-800 -600 -400 -200 O 200

Velocity (relative to Lya) [km/s]
10

=3

logn=1.5
logn=23.0

logU=—2.5 logU=-3.5




Summary

* [Cll] is good
* Many lines is better
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(Hopkins et al 2013)
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PDR Toolkit
Pound & Wolfire 2008, ADASS XVII, 394, 654
Kaufman et al. 2006, ApJ, 644, 283
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Observations

8 luminous star forming galaxies
with PAH detections

Z=1-2

Redshift (z) Early Universe
Spectrometer (ZEUS)

Transmission

- Hailey-Dunsheath, S., PhD
Dissertation, Cornell University, 2009.

Caltech Submillimeter
Observatory (CSO)
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on/[Ci] ([OT+[CIT]) / FIR

PDR Toolkit
Pound & Wolfire 2008, ADASS XVII, 394, 654
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Source PDR parameters
log(n cm?) log(Go) size (kpc)
MIPS 22530  3.75+(32 2.25+752 2.9-9.1
SWIRE 3-9  3.5409 254025 2.2-6.3
SWIRE 314 35402 075402 1.4.3.0
\: —
SWIRE 3-18 3-5 2.049-25 2.3-6.5
SMM J03  3.254332 2.2549:32 2.6-8.0
SWIRE 4-5  4.2547%° 1.25+]2 3.1-10.0
SWIRE 4-15  4.25472° 2.25+0-22 2.3-6.4 :
| SDSS J12  3.54g352 2.254(52 2.6-7.6
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A (Stacey 2010, Ferkinhoff 2014,
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