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Motivations

* | 100316D

What is the GRB
progenitor, and how
is it formed?

Single-star, binary?
Metallicity dependence?
Other influences? .

z+0 hosts
-

*

Starling+2011

How reliable are GRBs as
cosmological probes?

What types of galaxies do they probe? - R RO S

Can they trace/characterize high-z
SFR? (Corrections?) & 4|
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“SHOALS": Alarge, uniform, multiwavelength
survey to study the complete demographics of
Swift GRB hosts, at all redshifts.

large: Enough GRBs to
measure redshift evolution.

uniform: Not biased
against dusty GRBs.

multiwavelength:
Constrain all key physical
properties (especially mass,
SFR, extinction)
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SHOALS Sample Selection

Similar design as TOUGH or BATG6 (but larger):
preselect well-located Swift GRBs and chase any
missing redshifts with deep host spectroscopy.

Selection criteria (core sample):

 Swift detected; gamma-ray fluence > 10° erg/cm?

« Swift slewed immediately to the position

* Well-observed or at least well-observable:
(a) Autonomously triggered a 2m-class telescope, or
(b) >5 hours from Sun and between 2005-2009, or
(c) Satisfied TOUGH positional criteria

» Low Milky Way foreground extinction

* No nearby bright foreground stars/galaxies

* Localized within 2"

119 GRBs
110 measured redshifts (92%)

Numerous project extensions have secured Spitzer observations of over 400+ hosts!
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SHOALS Observations

Lk (3.6 ym imaging):
Good proxy
Sensitive even to z>5 galaxies
230-hour large program

+ extensions in cycles 11, 13

Keck, Gemini, VLT, GTC

Spectroscopy to complete

redshift distribution, measure

metallicities of some galaxies
Multicolor optical/NIR imaging

for full SED modeling

(age, extinction, stellar mass)

700 photometric data points

VLA and ALMA
3-8 GHz continuum for
dust-independent SFRs
24 high-mass galaxies (6 w/ALMA)
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SHOALS Projects

| — Sample selection, methodology and redshift distribution
(Perley+2016a)

Il — Spitzer observations and stellar mass constraints
(Perley+2016Db)

lll — UV-Optical-NIR spectral energy distributions,
luminosity functions, mass/SFR/age

IV — Presence and nature of heavily obscured star-formation

V — Host/afterglow correlations
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Sample SED at UV and NIR wavelengths

optical/NIR:

all stars ' | :
l“';ﬁ"'" ‘.. e
ultraviolet: iR . I *a“
young stars il w .o o AT X
L,y &< SFR b T : '

Some nearby galaxies as examples — not GRB hosts!
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NIR luminosities / stellar masses

Apparent wavelength (um)
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NIR luminosities / stellar masses
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NIR luminosities / stellar masses
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NIR luminosities / stellar masses

Apparent wavelength (um)

1 2 3 4 5 6 7
| T LI L I'I | I.l L L L ’ [ lIIIIIIIIIIIIIIIIIIIIIIIIII|
24— i
T2 210" M,
2 S 2 :
@ 2 | . T
- ? o B
€ € 410" M, ®
S T 201 ] £
- S i
o | &
¥ ¢ | : L
= N - T )
| S -'q_'J i b
8 = —H410°M_ @
O 18 . 0
Z O .
O . ]
< _
Grey — field galaxies from GOODS-N .
[ (Kajisawa+2011)
160 =10% M,
—'I"I I I S I | I I I I I I S | l I I S I I | I I T | III|II[IIIIIIIIIIIIIIIIIIIIIIII_
0 1 2 : 3 4 5 6 7
Redshift
2017-06-27 Daniel Perley Multiwavelength SEDs of GRB Host Galaxies EWASS 2017 — S11 12



NIR luminosities / stellar masses

Apparent wavelength (um)
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NIR luminosities / stellar masses

Apparent wavelength (um)
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UV luminosities / star-formation rates

Apparent wavelength (um)
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UV luminosities / star-formation rates

Apparent wavelength (um)
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UV luminosities / star-formation rates

Apparent wavelength (um)
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UV luminosities / star-formation rates

Apparent wavelength (um)
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UV Lum|n03|ty Dlstrlbutlon
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As with NIR luminosity distribution,

UV luminosity distribution converges to expectation at z>3
(see also Greiner+2016, no drop observed at higher-z as in Schulze+2015)
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Long-wavelength observations

Dust-obscured galaxies require
observations at dust-piercing
_ wavelengths (radio, mm) to
g constrain the SFR!
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GRBs in ULIRGs: Rare
~10% detection rate in deep VLA observations
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ALMA observations

Even the “best” ALMA candidates (very high optical and/or
radio SFR) are suprisingly mm-faint:

hot dust and minimal highly-obscured star formation.
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Conclusions

¥

GRBs avoid massive galaxies at low-z but not high z.
Stellar mass typically 10° at z~0.5, but >10'° at z~2.5.

GRBs populate the entire UV luminosity function at all z
Somewhat rarer in UV-faint galaxies due to mass effect at z<2.5.

GRBs occur, rarely (~10%), in ULIRGs
These galaxies have limited “dust-embedded” SFR; very hot dust

Cutoff metallicity of ~ 1Zo (still!) explains most observations
This is surely far too simple (M-Z scatter, chemical heterogeneity)
Consistent with multiple observables!

GRB hosts at high redshift (z>3) trace the SFR density
GRBs may be excellent tracers of high-redshift star-formation.

This is just the beginning for SHOALS
Expansion from ~120 to ~400 objects possible!
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SEDs Galore
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Metallicity Dependence Fixes High-z Rate

SHOALS GRBs (fluence-limited) All Swift GRBs (flux-limited)
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