Strongly lensed galaxies in Herschel surveys
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» Largest Herschel survey: 550 deg?
* Probes wide, shallow areas
» Well-studied large fields:
(GAMA 9, 12 & 15hr fields; NGP & SGP)
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The brightest 500pm sources are usually magnified
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Lens candidates have red submm colours
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catalogues & average magnifications <10
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Strongly lensed SMGs
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Strongly lensed SMGs
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rongly lensed SMGs




! Herscue’ Source ‘enseg Ey d group

14

(Conley et al. 2011; Scott et al 2011;
Riechers et al. 2011; Gavazzi et al 2011)
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(Conley et al. 2011; Scott et al 2011;
Riechers et al. 2011; Gavazzi et al 2011)



z=0.60 + 0.04

Other lens redshifts are unclear but
Rein = 4.02 = 0.03 kpc

=> oy = 480 = 20 km/s

....indicative of a small group deflector
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I Source Plane

(Conley et al. 2011; Scott et al 2011;
Riechers et al. 2011; Gavazzi et al 2011) - : :




L -',_'.-,—':_-‘T.,H.'_.1'.';'_-4’.‘},;1:_“_:9?'__@"_-1? T

.lﬁ'l o e | -

z=0.60 + 0.04

Other lens redshifts are unclear but
Rein = 4.02 = 0.03 kpc

=> oy = 480 = 20 km/s

....indicative of a small group deflector
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Magnification: o
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A Herschel source lensed by a group
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A Herschel source lensed by a group
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A lensed Planck source resolved by Herschel

(Fu et al. arXiv: 1202.1829)
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Ss50=1.07 £0.12 Jy
Saso=1.1+0.2Jy 95

(Fu et al. arXiv: 1202.1829)
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A lensed Planck source resolved by Herschel
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A lensed Planck source resolved by Herschel
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A lensed Planck source resolved by Herschel
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A lensed Planck source resolved by Herschel

Sss0=1.07 £0.12 Jy VF
Ssso=1.1+0.2Jy J

(brightest source)

Sas0 = 380 + 60 mdy
Ss00 =300 + 20 mdy

Zco = 3.26

Keck AO SMA Ssgo =70 +10 mJy
2.2 ym 1 arcsec

Lensed
Images

(Fu et al. arXiv: 1202.1829)
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A lensed Planck source resolved by Herschel

Lensed Images
Zco=3.26

(Fu et al. arXiv: 1202.1829)
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A lensed Planck source resolved by Herschel
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(Fu et al. arXiv: 1202.1829)
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A lensed Planck source resolved by Herschel
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A lensed Planck source resolved by Herschel
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A lensed Planck source resolved by Herschel
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A lensed Planck source resolved by Herschel
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A lensed Planck source resolved by Herschel
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A lensed Planck source resolved by Herschel
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A lensed Planck source resolved by Herschel
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A lensed Planck source resolved by Herschel

Only some 250 pum sources Detected sources likely at z~3
are detected at 870 pum. Undetected sources likely at z~1

= different SEDs

= different z

g

O: 250 ym sources LABOCA 870 um

Strongly lensed Herschel galaxies

(Clements et al. in prep.)
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Wide-area, submm surveys can efficiently identify
strongly lensed galaxies by simply selecting the
brightest sources
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ummary

Wide-area, submm surveys can efficiently identify

strongly lensed galaxies by simply selecting the
brightest sources
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Extensive followup programs are providing a detailed
view of high-z star-formation.
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Wide-area, submm surveys can efficiently identify

strongly lensed galaxies by simply selecting the
brightest sources
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Extensive followup programs are providing a detailed
view of high-z star-formation.

In at least one galaxy the stellar distribution is clumpy
and the stars offset from the gas and dust.
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Summary

Wide-area, submm surveys can efficiently identify In at least one galaxy the stellar distribution is clumpy

strongly lensed galaxies by simply selecting the and the stars offset from the gas and dust.
brightest sources
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Extensive followup programs are providing a detailed Wide-field longer wavelength data is critical for
view of high-z star-formation. understanding the environments of these sources.










1.6
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1) Select sources with z>1.2 submm
1 colours

S350/8250

2) ldentify sources with mismatched
optical and submm SEDs
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1) Select sources with z>1.2 submm
1 colours

2) ldentify sources with mismatched
optical and submm SEDs
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If at the optical z these galaxies are to
optically faint to simply contain cold
dust. Therefore, the optical source is
mostly likely lensing a background
SMG.
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The first lensed Herschel galaxies
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ZsmG=2.62; Ziens=0.22
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Zsmg=2.30; Ziens=0.94
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