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Schmidt Law: Relationships
. Betw s andSFRs

{ @ Kennicutt-Schmidt Relation (Kennicutt et al. 1998):

1.4+0.15
ZSFR = (zgas)

-~ @ Silk-ElImegreen Relation (silk 1997; Elmegreen 1997):

e & ——;T = orbital timescale
T
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M51 (Kenmcuﬂ et al. 07) - A.porlurcs

® M51 (Schuster et ol. 07), NGC4736 & NGCS5055 (Wong & Blitz 02)
NGCE246 (Crosthwaite & Turner 07) — Rodial Profiles a

# Non-—storburst Spirals (Kennicutt 98) — Global
& Starburst Galaxies (Kennicutt 98) — Globaol
® LSB goloxies (Wyder et ol., in prep.) -~ Globaol
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Kennicutt (1998)
de Blok et al. (1996) + GALEX
Pickering et al. (1997) + GALEX
van der Hulst et al. (1993) + GALEX

Wyder et al.(20(
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@ Kennicutt-Schmidt relation:

4+0.15

" @ Elmegreen-Silk relation:

o ;T = orbital — timescale
T




Stellar gravity: : Metal Enrichment:

momentum

Grain
absorbs
energy




B New approach:
2.z @s a dependent variable
2...and2 |

Diverse Galaxy Samples:

| Nearby Normal Galaxies (NNG)
 ow-Surface-Brightness (LSB) Galaxies
L ocal LIRGs

.~ * High-z BzK SFGs and SMGs




B 2zasafunctionoff,  andi

: 0.98+0.064~0.48+0.06
] ZSFR 0.¢ Q,

gas star

4 M A unity index on 2.5 8ives a clear physical

~ " implication of the relation: |
' Star-Formation-Efficiency (SFE)=SFR/M,,is a {8
~ function of the stellar density. Or stellar density

= controls how efficient new stars form.
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Extended Schmidt Law ‘
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» Starburst Nuclei (Kennicutt et al. 1998).
"« HIl regions in M51a (Kennicutt et al. 2007).
" * Radial Profiles Of Spiral Galaxies (Leroy et al. 2008).
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Physical Mechanism |:
Free-Fall In a Stellar-Dominated
Gravitational Potential

Star formation as gas collapse per
timescale:

>

gas
ZSFR X

& A free-fall timescale in a stellar
¢ gravitational potential:

1 ]1CL5

T=T,, XK—— = L
% if zstar >> zgas

LR ff 05
>> 2

star

§ This explains the extended Schmidt law only if 3




Physical Mechanism II:
Pressure-Supported Star Formation

Pou‘cflow = Pgravity

Poutﬂow = PSN + PRA

(Thompson et al. 2005)

: Th|s explalns the extended Schm|dt law only |f >



1+ An extended Schmidt law is proposed to
relate the SFE (=SFR/gas-mass) to the stellar-
mass surface density.

b l;‘ * Derived empirically from diverse galaxy
| samples.

|+ The exact physical mechanism needs further
" explorations.




