THE EFFECT OF METALLICITY ON MOLECULAR GAS AND
STAR FORMATION IN THE MAGELLANIC CLOUDS
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THIS TALK IN A NUTSHELL

1. Molecular Gas and Star Formation in the LMC
— New H, map using Dust instead of CO
— CNM and WNM important for star formation model

2. Heating and Cooling of H, in the SMC

- Physical conditions of warm H,

3. Revealing the structure of “CO-faint” H, in the
SMC using [CII]
— Ratio of [Cll] to '2CO in N22



How does star formation efficiency
depend on galaxy mass and metallicity?
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CO traces less H, at lower metallicity
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Dust can trace H, at low metallicity.
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Fit T4 to HERITAGE data and map T;¢9ym

T, fit modified blackbody .
‘ with B = 1.8 T,60 Proportional to My,




Mapping H, using dust emission
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Previous Work:
MCs - Israel (1997); MW - Dame+ (2001);
SMC - Leroy+ (2007); Leroy et al. (2009); Bolatto et al. (2011)



MAGMA CO
*new* dust-based H, [1.5 Kkm s7]

SCALES
[O_ 100 Msun/pcz]

MAGMATO
[1.5 K km s-1] M(H,) ~ 8 x 107 M, ~ 20% M(HI) 1 kpc

(Wong et al. 2011)




How galaxies convert molecular gas to stars does
not vary strongly with metallicity.

LMC
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Different approximations of the ISM:
pressure-driven vs. shielding

Ostriker, McKee, & Leroy (2010) Krumholz, McKee, & Tumlinson (2009)
(OML10) (KMTO09)
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How well do the models predict the
fraction of molecular gas?

Ostriker, McKee, & Leroy (2010)
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How about predicting star formation rate
based on total gas?

Ostriker, McKee, & Leroy (2010) Krumholz, McKee, & Tumlinson (2009)
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Spitzer Spectroscopic Survey of the SMC
(S4MC)
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Fitting line emission in the IRS S*MC
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Mapping H, Ime em|SS|on in the SMC
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Modeling H, line emission

Excitation Diagram
(example pixel)
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Physical conditions of warm H2 in the SMC
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Herschel Spectroscopic Survey of the SMC
(HS3)

HS3 coverage

Insets: “CO-dark” H, map
(Roman-Duval et al. in prep)
with CO contours

SMC-SAGE 24um

HS3 coverage
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Mappmg the structure of “CO-dark” H, gas

- Map detailed structure

S*MC H,17 pm PACS [OI], [CII]
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— Anchor the dust-based H, estimates
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Preliminary results:
Comparing licyy/lcogin N22 to IC 10
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Extra Slides...




T4 and B across the LMC
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Map H, using dust emission
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Previous Work:
MCs - Israel (1997); MW - Dame+ (2001);
SMC - Leroy+ (2007); Leroy et al. (2009); Bolatto et al. (2011)



map smoothed to 500 pc (B = 1.8)

MW cirrus value




Regional variations in the GDR and N, offset
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Regional variations in the GDR and N, offset
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Constant SSFR with decreasing metallicity
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Fraction of molecular gas as a function of

metallicity
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“Star Formation Law” as a function of
metallicity
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Results from modeling H, line emission
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Heating and cooling of H, in the SMC
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Flux (W m=2 Hz™ sr'1)
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