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¥  Motivation

- Star formation tracers in the ISM
= Molecular gas and star formation

Project | - Excitation of warm CO in the nucleus of M83
(Wu ef al. 2015 ASA 575 88)

Physical properties derived from CO spectral line energy distribution
Relationship between molecular CO and star formation rate
Comparison with dust properties

Molecular gas pressure

* Project Il - Searching for the origin of the 22 micron feature near Trumpler
14 of the Carina Nebula
(mofivated by Chan and Onaka 2000 and Onaka 2008)

=~ Variation of the 22 micron feature in the PDR near the Trumpler 14.
= CO excitafion in the PDR

¥ Concluding Remarks




Motivation

Molecular gas and star formation
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Motivation

Iracing star formation with CO

® K98 disks
mC10 + lit.

Kennicutt et al. 2007 Leroy et al. 2013

Converted from CO T-=1—0 intensity



Project |
Excitation of warm CO gas in the

nucleus of M83

Collaborators:
Suzanne Madden, Frédéric Galliano, Chris Wilson, Julia Kamenetzky, Min-Young Lee,
Maximilien Schirm, Sacha Hony, Vianney Lebouteiller, Diane Cormier, Jason Glenn, Philip
Maloney, Pasquale Panuzzo, Miguel Pereira-Santaella, Naseem Rangwala, Aurélie Rémy-
Ruyer, Luigi Spinoglio, and Herschel SAG2 Consorfium




Data

Introducing M383

AK.A NGC5236
Grand—design galaxy

4,5 Mpc away

Have many ancillary data

— 457 ~

300 pPC

+ SSW (18" ~ 400 pc)
(193 <A < 320um)
CO T-9—8 To T=13—12
NI1 205um




Results

Dust properties from broad-band images
JRAC MIPS PACS+SPIRE
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Main dust properties:
(Galliano et al, 200¢)

Dust mass — Mdust
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Results

NIl as a star formation rate fracer?

s COJ=1-0
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Results

CO Spectral line energy distribution

M83 CO Spectral Energy Distribution

v1:0.58

Best—1it parameters @ center
N(CO)=9,51€11 cm™—2
63.968,13 . n(H2) = 2628 cm™—3
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* Wu et al. 2015 | T kin - 307 K




Results

H, Density (n;)

Molecular hydrogen density

CO Column densify (N(CO))

CO Column Density (N.)

Pressure
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Results

—missivity of CO J=1-0

Wu et al. 2015

Contribution of T=4—3 to T=8—1
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Results

Cross-wavelength comparison: N(CO) v.s. SFR

SFR=FUV+24um
(Hao et al, 20m)

Wu et al. 2014




Results

Cross-wavelength comparison: N(CO) v.s. SFR
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Conversion tactors:
N(CO)/N(H2)=3e—4
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Wu et al. 2014 km s"—1)"—1)




Results

Cross-wavelength comparison: CO v.s. dust

CO density offsefs from the SFR center, buf. Wuetal 2014
sits vight on top of fhe *PAH hole’,




Results

Comparison: pressure gradient v.s. Radio jet

RS27

29d5

Wu et al. 2015

Dottori et al. 2010
X—vay/Ha/




Results

Molecular gas pressure

Radiation trom

Wu et al. 2015 inferstellar radiation
fields cannot sustain the

observed pressure
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Project |
Tracing dust contents with warm CO
in the Carina Nebula :
Searching for the origin of the 22

micron feature

Collaborators:

Takashi Onaka, Tomihiko Nakamura, Fumihiko Usui, Tamami Mori, Frédéric Galliano, ltsuki
Sakon, Vianney Lebouteiller, Diane Cormier, Suzanne Madden



Flux (MJy/sr)

Flux (MJy/sr)

The variation of 22 micron feature
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—xcitation of CO

Carina_Nebula CO spectral line energy distribution

Wu et al. In prep.




SOLEDs at 300 pc and 0.2 pc scales

Carina Nebula

>,
g
m
=
Qv
=
=

[
(=]
o

Wu et al. 2015




Comparison of CO and £CO

CO(J=9-8)/°CO(J)=9-8) _ 0 | CO(=5-4)/%CO(J=5-4)

likely
thick

Wu et al. In prep.




Concluding Remarks

* If's only the beginning for our understanding of molecular gas.

* Project | - Physical parameters derived from CO SLED in the M83.
(Wu et al. 2015 ASA 575 88)

=~ Consistent with results derived independently from ofher wavelengths.
= Physical scales have an impact on the [NIl] as a SF fracer

= Infriguing star-forming activities are happening in M33 nucleus, e.g.
young star clusfters (< 3 Myr), micro-quasar(?)

= Pressure map can be a fool for studying stellar feedback.

* Project Il - CO excitation in the Carina Nebula (c.f. Onaka 2008)

= CO-bright regions show no significant 22 micron featfure
=~ Bofth CO and '*CO appear opfically thick

=~ [Future prospective] What can we learn with the PDR modeling?
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