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Sample U/LIRGs

Sample of 6 U/LIRGs observed with ALMA at 1.3mm and 0.25” beam

3 LIRGs
log L(IR) ~ 11.3-11.5 d ~ 50-70 Mpc — beam ~ 70 pc
SF dominated 2 isolated spirals, 1 interacting pair
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Contours: 1.3mm ALMA continuum (P-S+16b,+16a,+17 in prep.)



Sample U/LIRGs

3 ULIRGS
log L(IR) ~ 12.2-12.4 d ~ 350 Mpc — beam ~ 400 pc
SF dominated 2 components spatially resolved
T T T 7 L I B IO ] 4I7| U
4-JRAS12112+0305 — - IRAS 14348-1447 ] " IRAS 22491-1808 ]
. SR 1o -
o e ER .
s 0 - AGNC-T ¢ | 2
20 -3 1A ]
2 4 7F 4 2r .
L 2kpc_ i : 2kpe : B 2kpe_ n
4 @ —| -4_— @ ] _4—_ v;
N N I I BN AR EEN RN N BN B I B R B R R
4 2 0 92 4 4 2 0 2 4 4 2 0 -2 -4
RA [arcsec] RA [arcsec] RA [arcsec]

Background: Pa o SINFONI (Piqueras-Lopez+12)
Contours: 1.3mm ALMA continuum (P-S+17 in prep.)



SFR tracers: 1.3mm continuum
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SFR tracers: 1.3mm continuum
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1.3mm SFR calibration for LIRGs

SED fitting of 29 local LIRGs including Herschel/SPIRE data (P-S+15)
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1.3mm SFR calibration for LIRGs

SED fitting of 29 local LIRGs including Herschel/SPIRE data (P-S+15)

log SFR/(Msun/yr)=log( L (250um)/(erg/s) ) - 42.2
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Region selection

Select regions 30 based on Bry and Paa maps obtained with
near-IR IFS VLT/SINFONI (Piqueras-Lopez+16)
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1.3mm vs Pao: SFR

SFR(1.3mm) [Msun/yr]
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Obscured SF, free-free and non-thermal radio contribution




1.3mm vs Pao: SFR
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1.3mm vs Pao: SFR

Deprojected HST/ACS F814W
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0.4-3mm continuum: ESO320
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0.4-3mm continuum: ESO320

Freq [GHz]
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< 5% for shorter wavelength



0.4-3mm continuum: ESO320
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H radio recombination lines: H(30)ao

[md¥]

[mdv]

[madv]

Local ULIRGs — Band 6

112112 N
Lof ' - -
0.8F ..-'l"': ]
0.6F I ;
0.45— .: :. ]
02k .o ;

UD: .i-.u.,-..._.-_._..
-0zt h
04 3
20.0 20.5 21.0 215 22.0
v [x 1000 kmiz]
114348 N
10T T T T
|..'*

25.0

286
v [x 1000 kmiz]

114348 R2

10T

23.5
w [ TOH Jemif=]

l_ﬂ [ T T T ]
0.8F R ]
0.6F .
. 04f >
o :
B 02} ]
0.0F tascam e o]
0.2 ]
0.4F ]
20.0 20.5 21.0 215 22.0
v [x1000 km/s]
114348 R1
l_|:| T T T
I S
D5H 3 " .
= ; E
=
A

0.0 o mirse narast

0.5

230 23.5 24.0

v [x1000 km/s]

[rmdv]

[mdw]

112112 R2
Lof T T T
0.8F . ]
F -",
U.E_— M B
o.4F .

20.5

21.0
v [x 1000 kkmiz]

10T

1143458 R3

H(30)a 231.9 GHz

CO(2-1)

255 24.0
v [x 1000 kkmiz]



H radio recombination lines: H(30)ao

Local ULIRGs — Band 6

12112 N 112112 R2
1.[]: T T T [ [ T T T
0.8k 0.8F 0.8k 3
0.6F 0.6 F 0.6F .
— Da4f — D4F — O4f =
- ] - Ll L
£ o2 E o2 E o2 ;
[ . 0 [ “
of 0.0 s mmnee= Ops 5
- L ]
0.2} 02f 2 "]
04f -0.4F ] D4
20.0 20.5 21.0 215 22.0 20.0 20.5 21.0 215 22.0 20.0 20.5 21.0 215 22.0

v [x 1000 kmiz] v [x1000 km/s] v [x 1000 kkmiz]

3o upper limit < 70 mJy km/s for individual regions

for SFR = 20-100 Msun/yr at 350 Mpc
H(30)a ~ 15-50 mJy km/s (Scoville & Murchikova 13)



H radio recombination lines: H(24)a
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H(24)a @ 447.5 GHz ~ 500 mJy km/s



H radio recombination lines: H(24)a
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Summary

Sub-mm continuum as SFR tracer

Compatible (within the uncertainties) with near-IR
recombination lines for LIRGs

Can trace obscured SF in U/LIRGs

Free-free and non-thermal contribution

Radio recombination lines



