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IGH-Z FIR- LUMINOUS GALAXIES

»SMMJ02399-0136 L1/L2 z=2.80
25.4mJy A=2.4x: Sgs~10mJy Type2 AGN
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| 3MM~FA|NT RADIO gsA(LAxuas sFRGs s _
HYPOTHESIZED AS HIGHER Ty SMGS
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SFRGS “CONFIRMED” AS HIGHER T, SMGS
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Chakrabarti+2007, Narayanan+2008 2009 (Harvard group)

Swinbank et’al. 2008/Bau9h et al 2005

2 Telling us they can model SMGs using numerical and
semi-analytic models
*Numerics limited by inability to match

model ALL S"O"
- model rSMGs (3 _ >30udy) 3

statistical measures of the population
*Semi-analytics lack detailed physics

IR 18 S O AT . . W S - L R e
iy ) J 1 2 & 4

> SAMs require variation in IMF (top-heavy) ZRPCIGEE DU X,
- fails on stellar luminosities in NIR/MIR FoRE e S e o 20 ]
» Hydroimodels (R. Dave et al. 2009) suggest most S A ]
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EXTENDED STAR FORMATION

Swinbank et al. 2005/ Tacconi e‘r al 2008

0.5”(4 kpc)

CO 7-6 (r ed) on ACS (blue) &

.
U

vvvvvvvvvv

Extended narrow (nebular)

emission lines (Halpha, OTIT)
Swinbank et al. 2005, 2006

Delmestre-Menendez et al. 2009

1 Extended CO(7-6)

LA P wl 0.6" FWHM ~5kpc
Arc Seconds TGCCOHI 61’ GI. 2008

.0 PIECES OF EVIDENCE

suggest SMGs have SF over several kpc

> SFR surface densities typically like local StarBursts?



Ho [FU FOR SMGS

(Swinbank, Chapman, et al. 2006)

L(850um,yia 1.4GHz)

2\

Arc Seconds

N2 850.7

Arc Seconds

CLEARLY HOL OFTEN NOT

ADEQUATE SFR PROBE
FOR SMGS ...

| Does HO PROBES THE

BOLOMETRIC ENERGY?

| >> 100X EXTINCTION

FACTOR: L_IR/L_UV

. SFR ~ 1000 MSUN/YR

NEED MOLECULAR GAS:
ROTATIONAL CO TRANSITIONS



TACCONI ET AL. 2006,2008
HIRES CO OF 8 SMGS

e BUT 3 WITH GOOD SIZE
CONSTRAINTS (<O.5” BEAM)
e 2 ARE COMPACT/UNRESOLVED

AT ~2KPC FWHM.

CO 7-6 (0.3” FWHM)

AND ALL 3 INCO(7-6)

Summary

gl | N2.4: 0.6” FWHM (major axis)
H76: 0.3” ~unresolved

N2.2: 0.25” FWHM

Other 5 SMGs <~1”" 8kpc

-1000 0 1000

500 km/s
B -}- : ke g velocity offset (km/s)
| IRAM Plateaude Bure . ) g0 0 257 FWHM (1.6 kpc)
- resolution = 0.3”FWHM e
-~ i Tacconi et al. 2008
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EXTENDED STAR FORMATION -

2 (INDIRECT) PIECES OF EVIDEng,Ma, 1ol

Delmestre-Menendez et al. 2009
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Normalized Flux [mJy]
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SMG composnte

SB templote

-1.97
UI.Q

IRS

IRS spectroscopy shows low 7.7/6.2um PAH

(also weak Silicate absorption feature)
> => lower extinction towards midIR
line/ctm regions in SMGs, compared to
local nuclear starbursts or ULIRGS

2
W
754
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I

r—v,

5

' JSFR surface densities typically like local

( StarBursts

e

VR

o

(U ILIRG Nuclear Colors

%

0.5 0.0 0.5 1.0 1.5 20
H L4

. Rest near-IR colours are
more similar to extended
regions of local ULIRGs than
nuclear cores.

> Suggests less obscured SF,
and therefore more extended.



Tovgrid g [Gecae]

radio and submm/mm _continuum
extended <R '/2/ ~ 0.5 4kpc
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CONTEXT FOR KS-LAW . HIGH-Z ULIRGS

‘NEW pilot study to detect CO in 10 SMGs with
resolved MERLIN radio morphologies (8 detected)

‘Followup 4 with low CO transitions and 0.4" resolution
-size(CO) not equal to size(FIR-radio) !
*What size should we use 22?
* Do they "lie" on the KS-law
*SFR ? Efficiency?

-

Bothwell+2009

-300km/s

CO(4-3)

O  Okm/s

1.4G6Hz MERLIN contours
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