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* The framework of the study:

dust extinction and attenuation in galaxies, what are the challenges?
* The attenuation laws : recipes and variability
 Extinction curves along the l.o.s of GRBs

* Pilot study: Extinction and attenuation curves for a small sample of
GRB hosts

* What do we need to go further with SVOM?
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* The framework of the study:
dust extinction and attenuation in galaxies, what are the challenges?



Attenuation & extinction laws in galaxies e

Extinction Only (UV, Opt, NIR) galaxy, stars and dust

*IK(O)/’—\ 1,(2) are mixed

JIIIIIIl|IIIIIIIllllIIIIIllI|IIIIIIIII|IIIIIIIII|IIIIIIII

Attenuation in a

\_‘/ S, T

Both can be measured in GRB hosts

Best model for 080607 at z = 3.04. Reduced x?=0.7

GRB 070802
GRB 080605

GRB 080805
————— SMC
............ LMC

MW

HD 210121 E

£

x1

=3

[
1073
1
x
=
=
©
=]
el
0
g
(]
=
® -1 T T T T T T T
§ 10° 10! 107 103 104 10° 10°

1 2 3 4 5 6 7 Observed wavelength [um]

french-mexican LIA workshop, june 2019



Attenuation & extinction laws in
galaxies:
The link between extinction and
attenuation is complex
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What do we know today?
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Extinction
versus
attenuation
curves
in nearby
galaxies:
Radiative
transfer
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* The attenuation laws : recipes and variability



The most usual attenuation law: Calzetti+2000 (C0O0)
& a flexible recipe > free slope of the C00 law

k(1) = )x(%s

AU E Xy’ Y + UV bump
EB-V) B2+ 272) |2,

k(A) =

A single attenuation law for all the stellar continuum
MW extinction+screen for nebular lines

EBV-factor= E(B-V).;.,/E(B-V)jes

C00: 6 =0, EBV-factor = 0.44

(Buat+11,12, Kriek&Conroy 13, Salmon+15, Zeimann+15,
Seon & Draine 2016, Corre+18, Wang+18)
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Salmon+16, CANDELS data, 1.5<z<3 galaxies
detected with MIPS/24 pm
A

Attenuation laws of Herschel-3DHST galaxies (Buat+18)
slightly steeper than those for GRBHs (Corre+18)
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The flexible Calzetti-like recipe has to be modified in the NIR
to be consistent with radiation transfer modeling
Buat+18, Corre & Buat in preparation

The Calzetti-like recipe is able to reproduce the variety of attenuation curves found with radiation
transfer modelling (see also Seon and Draine 2016), except in the NIR.
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e Extinction curves on the l.o.s of GRBs



Extinction curves measured in galaxies hosting y-rays bursts
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D. Corre, PhD thesis
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For our study : the UV range is crucial to
discriminate between different extinction curves
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With spectroscopic observations of the afterglow:
shape and bump for the extinction law
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100219A 3.8/10 41.7/30 4.3/10 34.8/30 6.9/10 44.2/30 MW LMC

100418A 11.2/12 20.8/23 10.7/12 20.2/23 11.1/12 20.0/23 Any SMC”

1008 14A 48.1/33 70.8/66 47.8/33 71.0/66 47.9/33 257/67 Any SMC?

100901A 15.426 44.2/41 14.8/26 160/47 14.6/26 355/47 Any SMC

120119A 59.7/47 194.1/81 57.5/47 106.0/81 79.5/47 1023/81 SMC/LMC LMC

120815A 21.321 26.0/47 22.2/21 122.9/47 20.0/22 353.1/27 Any SMC

130427A 62.6/64 129.3/147 62.5/64 130.0/147 62.5/64 123.9/147 Any SMC”
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130606A¢ 15.9/18 48.8/31 16.0/18 48.8/31 16.0/18 48.8/31 Any Any
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e Our pilot study: Extinction and attenuation curves in a small sample
of GRB hosts



Our selection of GRB extinction curve & host galaxies SEDs:

* Spectroscopic or Photometric data (several bands) for the afterglow from 160 to 350
nm
13 GRBs extinction curves from spectroscopy
17 GRBs extinction curves from photometry
* Adding photometry for the host : at least 6 bands from UV to NIR (rest-frame)

- 7 objects
Name redshift Ext. curve Host data
061121 1.31 LMC 10 bands (incl. VLA) photometry
070802 2.45 relatively steep 7 bands o
After a very + UV bump spectrosopy
careful 080605 1.64 steep + UV bump 8 bands
selection 080607 3.04 flat + UV bump 9 bands (incl. ALMA) r—

100814 1.44 SMC-like 6 bands
120119 1.72 SMC-like 6 bands
080805 1.51 flat + UV bump 6 bands —




The afterglow has to be observed less than 3 hours after the
burst to get a large variety of extinction curves
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We use the photometric data for the host galaxies to measure the shape of the
attenuation law with the code CIGALE. (Boquien et al. 2019)
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Best model for 070802 at z = 2.454. x? (Ngata) = 0.50 (7)
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061121
080605
080607
080805
100814A
120119A

Probability distribution function for the slope

of the attenuation curve
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GRBH Mg yr ! 10"M.. mag slope Gyr ! % Myrs
061121 131 6204257 69+24 088+ 030 - 022402 90449 29414 58431
080605 164 4494229 123442 0414029 035  -008+038 36422 15+14 75431
080607  3.04 497 £143 235£105 1.55+023 - 0.06£009 21411 007+011 69+ 32
080805 1.5 2104116 33£15 1064034 047  -0454024 64445 22:16 60433
100814A 144 404231 2908 060 0094051 14409 - -
1201194 1.7 2554141 3812 0744028 068  -0394022 67443 23£15 64433
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Comparison with the hOOgeneous
radiation transfer models | «
of Seon & Draine 2015

shell ® dusty

Dust model ISM structure
061121 WD-LMC Dusty + Very clumpy
070802 WD-LMC Dusty + Very clumpy
080605 WD-LMC Dusty + Very clumpy
080607 WD-MW Shell + Clumpy
080805 WD-MW Dusty + Homogeneous or Shell + Clumpy

120119A WG-SMC Dusty + Homogeneous or Shell + Clumpy

Irerncri-inexicdil LIA WUIRSIIVUY, Julle ZUly



From our pilot study: we can extract information about the ISM
conditions with the comparison of the extinction curve measured with
the afterglow and the attenuation curve from the SED of the host

What do we need to go further with SYOM?

 Extinction curves:
* Requirement: LMC, SMC or MW type, or (better) fit of the extinction curve for each

case = spectroscopy
* UV range mandatory
* Observations <3 hours after the burst

d Photometry with COLIBRI: search for a bump in the extinction curve. Is it sensitive
enough? To be explored

 Follow up of the host galaxy with at least several photometric bands



R magnitude (AB)

A representative sample of GRBs:
R magnitudes as function of time.

up to 2 GRBs/month observable

From SWIFT statistics:

by Mistral 1<z<2
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An observation between30 mnand 1h

after the burst is optimal in terms of
magnitude and attenuation
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Thank you!



