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Flux density (mJy)
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Faint and blue

redshift

Qe Floch et al. 2003




Young and large specific SFR
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GRBs originate from UV bright region
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Fraction of GRBs or supernovae

Concentrated to the brightest regions
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Perley talk

Spitzer/IRAC: Low stellar masses

Number of occurrences
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SCUBA GRB hosts:

Blue and low z

® GRB hosts

gl @ GRB hosts detected in sub-mm/radio
* Radio pre-selected sub—mm galaxies
7+ ¢ Sub-mm selected galaxies & EROs

@erger et al. 2003; Tanvir et al. 2004
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Fairly high dust temperatures
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Faint galaxies @ z=3.2

Feb 18 + Feb 25: 14836 sec ™
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Faint galaxies @ z=3.2

GRB 060526

GRB 060526
R > 28.5

th('jne etal. 2010




No z > 5 detections!
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Tanvir et al. 2012
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The Optically Unbiased GRB Host (TOUGH)
survey/sample

* Swift based * Large
¢ Uniform ® Many GRBs
* Large ° Comprehensive

® Deep limits

o X-selected * Legacy
e XRT e Statistical
¢ Eliminate optical bias ° Carefully selected

e Well-defined




TOUGH: Partners in Crime
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TOUGH selection criteria

Onboard Swift/BAT trigger

Long GRB: DurationT,, > 2 s

X-ray afterglow position available within 12 h

Galactic 4, < 0.5 mag

Sun distance > 55 deg

No nearby bright stars

1 March 2005 - 10 August 2007

-70 deg < & < + 27 deg (J2000.0)

o (0 I &N (L1 AW N -

Localisation accuracy better than 2”




69 GRBs
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Vergani talk
New X-shooter redshifts
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X-shooter finds redshiftsatz ~ 2
10

Number of galaxies
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Galaxy redshift

Q(rﬁhler etal. 2012




TOUGH redshift distribution

3 revised redshifts
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TOUGH redshift distribution
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Lya host galaxy emission
?1O;<b> s

e fer 4t

E |

A of

N T 3
AT RS
TR \ S

0.2 04 06 08 1.0 1.2
Afterglow B

Wilvang—]ensen etal. 2012




210 "2 3 ol

. &

s z &
: 5

S RN
o2 EEN
~ = 3 =
— 7 oexy w || & _
i 4 o

T

— < -1 o>

> >
i o 1 | o o]
N "> 1 wi%..

> o
B, - + e o -

-

-NV_I;L — . -1 -\:ﬁ_#w&vl
% e T 2 e
N - T 7 -
> ﬁv_.wfu_ T O 3:% T \e\ oo_l o -
_ 1 _ _1 _llL____1_____TlTG____*__________
1 1 1 1 [ | [ | [ | 1 Tl Tl ___ 1
N _ Iy ] _ _ _ _

(=] ww ﬁ
_____ _____J_M%__ 11 1 ________ _______
+ M Q o O N ¥ © ©
N Q N N N O Q

-y Sewr y Sew Yy

5

2 3 4
Redshift

1

N/A O




TOUGH: higher z and redder
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Walesani etal. 2012




Optical afterglow vs. XRT-localised
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Optical afterglow vs. XRT-localised
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Optical afterglow vs. XRT-localised

30 —————————

TOUGH ——
25 OA position 7 -
—~ XRT only
-5 20 -
&
= 15 -
O
S 10 _
Z
5 -
O SO ] X 1 x - e
0 2 4 6 8 10

Excess NHX(z:O) 10% cm™2

\_Hjorth et al. 2012




\

-
-

210 "[2 30 Bopynay

UOT1DRIJ OAT)B[TIUIN )
0 © = N 2
o o o o o
10
"980°C = Z L0Z0R0 gD Q

/

23.0

-
-
-
i <
()
>,
- Nz
Z g
S i T
. - .
N
1’9 =2 €16080 IO
o
I ~
S 3 S 3 S
| — — (@] o
Aqiqeqoad pazieurIoN
N /




Summary

Much of what we know about GRB hosts is based on optically

biased, small and incomplete samples
TOUGH provides a new Swift BAT/XRT-selected sample
Deep R+K imaging of 69 galaxies and 15 new redshifts (53

total, so far)
17 detections of z > 2 galaxies

Significant differences between galaxies with or without
optical afterglow. Galaxies without optical afterglow are
brighter and redder. This is likely due to dust (see also
Kruhler et al. 2011 + Perley talk later).




The first TOUGH papers

1 Hjorth Overview, sample definition

2 Malesani R and K photometry, host identification
3 Jakobsson TOUGH redshift distribution

4 Milvang-Jensen  Lya emission survey

5 Kriihler X-shooter redshifts

6 Michalowski Radio survey of z < 1 TOUGH hosts

7 Schulze UV host luminosity function

8 Watson X-ray absorption properties

http: // WWW.dark—cosmology.dk/ TOUGH







