Properties of Galaxieé hosting Gamma-Ray Bursts

Sandra Savaglio (Max-Planck-Institut flr extraterrestrische Physik, Garching)
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GRB 011121
redshift z = 0.362
4.0 billion years ago

.
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Stellar mass of the host:
. Mx = 6.5x10° Mg
Star formation rate:

SFR =2.2 Mg yr-!

Growth time scale:
p = Mx/SFR = 1/sSFR = 2.95 Gyr
Redshift of formation:
z=0.815



Gamma-ray burst - SN (lc,Ib) connection
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GRB host galaxies

Core-collapse SN host galaxies z < 1.2 GRB host galaxies z< 1.2
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GRB environment
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Mass-Metallicity relation in GRB hosts
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Specific star formation rate of GRB hosts
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GRB host galaxies at z < 1.5 generally are:

e small
e metal and dust poor
e star forming

What about z > 1.5 GRB hosts?




GRB hosts at redshift z> 2
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Redshift evolution of galaxy mean size

 Bouwens et al. 2004
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Galaxy formation and evolution:

the phenomenological context
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Cosmic star formation and merger rate

The last 10 Gyr

Major merger rate
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Cosmic star formation rate for different masses

Madau plot per stellar=mass bin

‘f all galaxies
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Cosmic chemical evolution

Mass—metallicity relation
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Sobral et al. (2012)

Cosmic stellar mass assembly

Total stellar mass redshift evolution

Redshift
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This Study (Ha SFH; z < 2.23)
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Redshift distribution of GRBs
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The Highest Redshift Gamma-Ray Bursts

Cucchiara et al. (2011)
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The blessing and the curse

They fade away very quickly




GRBs and the Cosmic Chemical Evolution




: GRB afterglows and host galaxies
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High redshift galaxies
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Gamma-Ray Burst redshift distribution

Age of the Universe (Gyr)
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Star Formation Rate Density of the Universe
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The highest and lowest metallicity GRB-DLAs

Savaglio et al. (2012)
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Is there a typical GRB host?
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Is there a typical GRB host?

Local dwarf galaxy

SBS 0335-052

Low-z GRB host

¢

GRB 980425 host

High-z GRB host

v

GRB 090323 host

Redshift

0.0125

0.0085

3.57

Mg

-16.9

-18.6

-24.9

Size

6x5 kpc?

30x20 kpc?

< 6 kpc

log (Z/46)

1.4

-0.5

+0.25

M (HI)

~ 8x108 M@

M (star)

~4x107 M@

~2x10° M@

~ 6x1019 M@

SFR

0.5 M@ yr-1

0.2 M@ yr-

>6 Mg yr-'

SSFR

12.5 Gyr-1

0.1 Gyr-1

> 0.1 Gyr-1

N (HI)

7.0x1021 cm—2

5.6x1020 cm-—2

Age

< 400 Myr

~ 900 Myr

< 500 Myr




Cosmic chemical evolution

Levesque et al. (2010) Krihler et al. (2012)
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Double absorbers in high-z GRB afterglows

GRB 090323 Z= 3. 567 3 577
_A”IW‘?GF’?......... . GRB 080810 3.355, 3.365

HI 1215

|
: z=2.328_A

- FellA 1608 2=2.2598

w _lll||l|ll 2

i
S
=
g
Q
=
:
S
o
Z.

velocity 300 =200 —100 5120 5140
Position

Savaglio, Rau, Greiner, K'

Page et al. (2009) Fiore et al. (2005)
Castro Tirado et al. (2010)




The interacting-galaxies idea

GRB 050820 z = 2.6147
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The interacting-galaxies idea

Host galaxy of long GRB 021004
z= 233 Mx=1.6x10"1"Mg
SFR =29 M@ yr-1
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The interacting-galaxies idea

GRB 090426 z = 2.609
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The interacting-galaxies idea
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Dust extinction in GRBs
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GRB host galaxy mass function

@41 GRBhosts0<z<1.6

< Allllocal galaxies (Baldry et al. 2008)
m Star forming z ~ 1 (Pozzetti et al. 2010)
e Star forming z ~ 1 (Gilbank et al. 2011)

PRELIMINARY



Galaxy SED from UV to radio
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Very luminous
starburst
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Radio observations of GRB hosts
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Conclusions / Future

@ GRB hosts important probe of galaxy formation & evolution
@ Dusty obscured galaxies detected with GRBs

€) GRB hosts show large spread in cosmic chemical enrichment

1 S’rar Foi*mahon ac’rlw’ry |mpor’ran’r in GRB hos’rs “*SFRD

) We rely on Swit{, future y-ray missions required




