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Schmidt-Kennicutt relation within M33

106 "",lr Ty
(c) 500 pc
107 3 ‘
108
1094 '.‘l'}i
10-10. SR “.“.1.‘-"; P P | s Y oy
0.1 1.0 10.0 100.0

%y, [Mo pc?]

1 0-6 : — Tu, T
. (d) 1 kpe
' |
107 l
l
|
|
|
10-8 3 |
|
|
. |
-9 |
10 3 |
: |
I, .
1 | Onodera et al. 2010 1
10-10 i et daaal daaaaaal kA A AALL
0.1 1.0 10.0 100.0

- 100/ —+& 7 A — )L CTIISKHI 2N 5
s T TEONFFIINT A HETTEHE £ LCosKHI

.., [Mo pc?]



Schmidt-Kennicutt relation within M33
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High density gas tracer vs. SF

- dense gas!Z X9 Blinear
7% scaling relation
(Gao+ 04, Komugi+ 07)

- dense gas fractionZ)3SF %
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Taffy | (VV254)

o

Giant Hll region

UGC12915

’

UGC12914

Distance = 61Mpc

Interacting pair of UGC12914/5




Observing through dusty star formation using
the Paa Hydrogen recombination line
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Paa is strongest above A,=3.5
X assuming CaseB T=104 K

Paa at 1.875um;

1. Directly trace star forming
regions ~10Myr old

2. Affected less by dust, especially
Above Av = 3mag.

3. Strongest among recombination
lines in the infrared

4. Severe water absorption at
1.8-1.9um



* Paa (1.875um) imaging w/ miniTAO-ANIR

2010 Oct.9, 16, 17 (3 nights)

Paa = 12420s, J = 540s, H, Ks = 2160s (used Paa-off filter@1.91um to cover redshifted line)
Seeing ~0”.5

Continuum subtraction using pseudo-continuum from H+Ks, atmospheric calibration using
ATRAN model (Tateuchi et al. in prep.)




Star Formation in Taffy |

Ha (Bushouse 1987) Paa (This study)




Paa blob age estimation

- Paa equivalent width EW(Paa)

- EW(Paa)-age relation from Starburst99 model
(Leitherer+99, Diaz-Santos+10)

- 6/8 regions are ~7 Myr old
- bridge HII region is young
- blobs formed stars AFTER

the collision (20Myr ago),
AT ONCE except for the bridge ¢

logEW (Paa) A
Age (Myr)




log Zgrp (M, pc'2 yr"1)

Matched-age SF relation in Taffy |

log M(Hy) (M)
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log Typ (M, pc2)

Komugi & Tateuchi et al. 2012

log SFR (M, yr')

- small dispersion @ 700pc
o0 = 0.06 dex for constant Xco,
o = 0.1 for varying Xco

c.f. o= 0.5 in M51 (Liu+11)
o = 0.4 for M33 (Onodera+10)

- best fit is within uncertainties
(25% for SFR, ~factor 2 for Xco)
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The ISM at GMC scales

emissivity

temperature

heating Gas/dust ratio
Opt.-Near IR A

extinction
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Rieleleatelyl of ISM at 100pc in YEE!

UBVRI @ Subaru Suprime-Cam
Arimoto et al.




Interaction of [NVl JObpcin M33

12CO(J=1-0) @ NRO 45m
Tosaki et al. (2011)
Catalog in progress
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12CO(J=3-2) map @ASTE
Miura et al. submitted .
71 GMCs catalogued
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Interaction of IS\EEIII IR N\/EE:

1.1mm and dust temperature map
ASTE and Spitzer 160um
Komugi et al. (2011)




LEERUNRIEN at 100pcin M33

Ks band 2MASS image (2.1um)

Flux from old stellar populations



Dec (J2000)

SFR = L(Ha) + 0.031 L(24um) :

Calzetti (2007)

Interaction of ISM at 100pc in M33
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Interaction of ISM at 100pc in M33
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Interaction of ISM at 100pc in M33

GMC TYPE AND EVOLUTION OF THE GMCs

GMC Type Observed Signature Number of GMCs LMC?
A No Hii regions or young stellar groups 1(2%) 46 (24%)
B With Hii region(s), but no young stellar groups 13 (20%) 96 (50%)
C With Hil region(s) and young (<10-Myr) stellar group(s) 20 (45%) 49 (26%)
D With HiI region(s) and relatively old (>10-Myr) stellar group(s) 22 (34%)

*GMC Type in LMC (Kawamura et al. 2009). The definition of Types A, B and C in our classification correspond
to their Types 1, 11 and 111, respectively.

57 GMCs with 12CO(J=1-0) > M., :total molecular gas
12CO0(J=3-2) > M,, :dense molecular gas
1.1mm 2> My, : dust mass (using T_,,, map and B=2)
Ks band 2> K : measure of ISRF from old stellar pop.
Ha, 24um - SFR :star formation rate (UV photon)
Type - B, C, D : evolutionary stage

TR 2 > THEER NI X —F ZEE > 220" H”



PCS5 : SFR-M(g3,-Mco10 Plane

Young GMC @
Intermediate GMC
OldGMC A
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log M¢o10

log SFR
(M, pc?) &

(M, yr pc?)
logM,, = (0.86 + 0.06) logM,, +(0.12 + 0.02) logSFR + 1.0 + 0.02
scatter = 0.1 dex



logSFR

KS law revisited

K-S relation
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PCS : SFR-M3,-M54 Plane
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PC4 : SFR-M, K plane

YoungGMC @
Intermediate GMC ©
0 r OdGMC A

M(dust)

Iog Iv'dust -1
(M. pc?)

ISRF

ISRF
(K band mag.)

log SFR (M, yr? pc?)
logSFR = (2.4 + 0.3) logM,,, — (0.23 + 0.06) K___ +0.15 + 1.2

mag.
scatter = 0.4 dex



logSFR

SFR-dust relation
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PC4 : SFR-M, - K¢ plane
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Galaxy Evolution, Interstellar medium and Star formation History study
from Atacama

SWIMS THT{7%#R 1] % Paa (+ PaB) NB imaging

fi(e.g., IWST)DBREZ T 2>y v 7L

— ~1008R{1), Zr1000 RPN GHEIE > MRIAVI /8T X — & ZRX—2Z
— B2 A2 U 208 (A 2 [FE)

— &.8., I:(IRA560um) > 5Jy' VIsr =<1500 km/sT1903E1'ZI§

— FHLDONB 7 4 L& FlfES &FHIC

O WBABFA LY AR S, A AR

— JWSTE DMFIE> DS & o EE TV TV %,

ALMA T D COfthidense gas tracer® ]
— fRR, ¥R b O RIS, ACAfIH,



