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. Re pleculareEleud properties in nearby
9 systeﬁs: the extragalactic Larson Laws

ZalnessenmiatEawanR the Small Magellanic Cloud
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understand thellink
between‘%s and star

fiormation?
HI — H, — stars

K=0.01xK,,_,

logp.(>¥.) [Mg yr-! Mpc-?]

The Kennicutt-Schmidt
law predicts 10 to 30 S W, . T
times more SF than

observed in DLAs Wolfe & Chen (2006)
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20m45°
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Leroy, Bolatto, Walter, & Blitz
(2006)

We can resolve individual
GMCs only in nearby dwarf
dalaxies

m R~10 — 50 pc

s GMCs are frequently found
along HI filaments

m Limited by S/N and
resolution
Consistent extragalactic
GMC properties require
correcting for
observational biases

Poorly done in the

literature (see Rosolowsky &
Leroy 2006)
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Milky Way sample by Solomon et al. 1987
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liRvirial equilioRumING
asstimed! M~Rez=
5. ~ 170 My/pefor al

dalaxies!

Three galaxies seeminot
quite consistent:

s NGC 1569, problematic
data

= SMC and IC10, 50-
100% under the
standard relation

Density? Magnetic field?
Not in equilibrium?
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= [heory predicts
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m Measurements show.
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trend

s0llapse




StaigielmatiGranENmelecular gas

Dwarf Galaxies
Large Spiral Galaxies

O

NGC_1569 O
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Stellar Mass (Mg)
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Very nearby, “"SMC-
like”, dwarfs show
much less H, per
stellar mass than
massive systems

These dwarfs are not
just scaled down
versions of larger
galaxies:

The M., — M. relation
is changing

M., accounting
problem: need larger
Xco

NH, = Xco Ico

Leroy, Bolatto, Simon, & Blitz
(2005); Leroy, Walter, Bolatto,
et al. (2007)
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Bright, Distant Dwarf Galaxies
Large Spiral Galaxies

“Schmidt Law”

YSFR oc IH,13 \

NGC 1569 .
IC 10 @ <

SMCNGC 6822
¢ @ Average N6ndetection
® &

1072 107! 10° 10!
The (Me Pc_z)

anefmelecular gas content

“Massive” dwarfs look
like larger galaxies
with Galactic Xco

“SMC-like"” dwarfs are
again clearly outside
the correlation
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S TheE ty~virial mass
fallzltei) | eﬂtirely compatible

Withrthat el thENGalaxy
(Solemipnietal: 1967)

NG markeartiendwith galaxy
metallicity, ig thevatio of
Virial teN UmIeUSs mMass

Does this meanrthat star
formation iIs much more

efficient for "SMC-like”
dwarfs?
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OtiNinE anMsNIepriom the FIR
€

s Usea 100"and 160 um |
teraVvold IRiUERCE Of
tochastic heati 48 86 124 162
SLOCNASUC Nea rJf]g Yy inferred from Dust [Mg pc™?]

More tiiainiene .
temperature TNHD+2N(H,)

conponent. Used Dale. %3
SHEIGUNZB00) models
DGR aetermineatiocally

~1:000;

DJI)F \)!J | OO/
DGRy 121200

M,,~3x10” M, total
molecular' mass,

compared to M,;~2x108
N

sun

Remarkably similar to the
MW and other large spirals

Leroy, Bolatto, et al. (2007)
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BIVAGWEr:
iilelr) gredictions i)
PHOLEIONIZAUIGNHE

iegulatedisial;

fermation ﬁory:
Expect 500-5000
M.,/PE% (A,~4=8)

Find 180 M, ./pc?
(A,~1-2)

m Systematically
smaller/clumpier clouds
could rescue the theory

Normaelized Profile
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Normaelized Profile
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Leroy, Bolatto, et al. (2007)




dadalirermENYIGIECUlar Schmidt Law

m Conundrum: “SMC-
like” dwarfs have
IBright, Distant Dwarf Galaxies anomalously high
Large Spiral Galaxies SFR for their CO
i content

Virial CO properties
are very similar
NGC 1569
IC 10 @

: Dust results point to
c - a x50 increase to Xco
e

sucnoc saee 0 Extra H, is in cloud
WOndetection envelopes
Despite differences in
metallicity and
rotational properties,
I L '. there is no evidence for

10 10 10 10 .

2. (Mg pc-?) a change in the

“Molecular Schmidt

Law” for small galaxies
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o’ ' - i small, low: metallicity dwarf galaxies
"y

"~ areEn S]FF themilky: Way
J.. ' efolindation for an invariant IMF?

st continulim studies suggest that the CO cores in
Imitive galexiesiare surrounded by large H,

Envelep @itiiere is a wealth of molecular gas not
traceaiByae

u| Oneerthisiis taken inte)account, these galaxies will
likely fallferRrthe molecular Schmidt Law

= Many preblems for photoionization-regulated star
formation theory.
m No increase in velocity dispersion for decreasing metallicity
m No increase in X for decreasing metallicity
s How can gas invisible in CO partake in star formation?
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The SMC at
24 um

SNR 1E 0102.2-7219




Stanirnirovic, Bolatto, st al,
(2005)

| F 0ge torEIM=>20 Msun,
, Ne, andl Mg

« For dust m‘i)@d in SNR expect T~130 K (Dwek 1987)
n Ourdatafisiconsistent with Tdust~120 K

= Modelsipredict 0.08 te 0.3 Msun of dust
produced per SN (Dwek & Scalo 1980; Todini & Ferrara
2001; Morgan & Edmunds 2003)
m \We measure Mdust ~ 3 to 83107 Msun

m Consistent with other SNR results (e.g., Cas A; Hines et
al. 2004; Krause et al. 2004)

m Given SN rate, SN account for 0.1% of dust in SMC
(but see Sugerman et al. 2006)
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Systematic
diffierencesyn aust
Properties;or DER
between
“molecular” and
“reference” regions
m Large spatial scales
m Works for the MW
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m Missing cold dust



