
Introduction
HI survey of gamma-ray burst (GRB) host galaxies

Massive stars formed in atomic hydrogen
reservoirs

Michał Jerzy Michałowski
/me-how me-how-off-ski/

Institute for Astronomy, University of Edinburgh

07.01.2016
XII Durham-Edinburgh eXtragalactic Workshop

1 / 20



Introduction
HI survey of gamma-ray burst (GRB) host galaxies

Outline

1 Introduction

2 HI survey of gamma-ray burst (GRB) host galaxies

2 / 20



Introduction
HI survey of gamma-ray burst (GRB) host galaxies

Outline

1 Introduction

2 HI survey of gamma-ray burst (GRB) host galaxies

3 / 20



www.astro.ex.ac.uk/people/mbate/Cluster/pr.html
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Gas fuelling

Schaye et al. (2010, MNRAS, 402, 1536)

5 / 20



Introduction
HI survey of gamma-ray burst (GRB) host galaxies

Observational evidence

(a)

QSO 1549+19 (Martin et al. 2014, ApJ, 786, 106)
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Observational evidence

dwarf NGC 5253 (Turner et al. 2015, Nature, 519, 331)
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Observational evidence

z = 3.344 Lyman alpha emitter (Rauch et al. MNRAS,
accepted, arXiv:1511.00694)
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Metal-poor regions in galaxies: recent gas accretion

Sánchez Almeida et al. (2014, ApJ, 783, 45)
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Metal-poor regions in galaxies: recent gas accretion

Sánchez Almeida et al. (2014, ApJ, 783, 45) Cresci et al. (2010, Nature, 467, 811)
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Molecular vs atomic gas

http://floridaindoorairquality.com/content/carbon-

monoxide-poisoning
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What fuels the star-formation: molecular vs atomic gas

Bigiel et al. (2008, AJ, 136, 2846)
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http://svs.gsfc.nasa.gov/cgi-bin/details.cgi?aid=11407
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Molecular gas deficiency?

Hatsukade et al. (2014, Nature, 510, 247) 11 / 20
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ATCA HI GRB host survey details

Australia Telescope Compact Array (ATCA)

5 targets at z = 0.0085–0.105

12 Apr 2012, 18–25 Apr 2013, 11–14 Apr 2014

∼ 150 hr on source (plus calibration)
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Star formation rate vs atomic gas mass

−5 −4 −3 −2 −1 0 1 2
log(SFR / Mo yr−1)

4

5

6

7

8

9

10

11
lo

g(
M

H
I /

 M
o)

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

980425

980425WR

031203

060505
100316D

111005A

Mass−selected (Bothwell+15)
Dwarfs (Ott+12)

Dwarfs (Stilp+13)
ALFALFA Dwarfs (Huang+12)

Dwarf LITTLE THINGS (Hunter+12)
THINGS (Leroy+08)

HeViCS BCDs (Grossi+10)
IRAS (Young+89)

HRS
HI−selected (Doyle+06)

Metal−poor Dwarfs (Cormier+14)
Metal−poor Dwarfs (Hunt+14)

GRB hosts

16 / 20



Introduction
HI survey of gamma-ray burst (GRB) host galaxies

Folow-up high-resolution H I observations

Arabsalmani et al., 2015, MNRAS, 454, L51
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Star-formation fuelled directly in atomic gas
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GRBs explode in the metal-poor regions of their hosts
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Thöne et al. (2014, MNRAS, 441, 2034)
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Conclusions

Inflow of gas is required to fuel star formation, and should
be ubiquitous

However, it is difficult to detect the inflowing gas

GRB hosts at early stages of a star formation episode
(which implies low metallicity)

HI-fuelled star-formation? Accretion of metal-poor atomic
gas?

Strong connection between star-formation and atomic gas

More details in Michałowski et al. (A&A, 582, A78)

Next step: high-resolution H I observations
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