. * 0 [ ]
e .0
........
A ®

.....
. ® [
cets%000%,
.......
.o .
....

gas around individual high
fedshift galaxies with MUS

~ INsTITUT FUR
‘,‘( ASTROPHYSIK

GOTTINGEN

R. Bacon, L.\
T. Hashimoto,
Maseda, J.

ot, A. Verhamme, T. Garel,
contini, E. C. Herenz, J. Richard, M.
. Inami, R. A. Marino, and M. Akhlaghi
and the MUSE collaboration

Journées du PNCG - November 2017



"~ 1=~ Detection methods of Lyx halos
= for high-z galaxies
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% ST B T Ty
=2 /MU= Firstindividual haloes detection
HDFS - 27h

SBlim(10) ~ 1x10-"9 erg s' cm2 arcsec2
Wisotzki et al. 2016 s e — —

Detections of spatially extended Lya
emission around 21 individual/non-
AGN high-z galaxies (2.96 < z < 6.28)

Need to
increase the sample !!

. ! Lya haloes in the wider HUDF field
o under MUSE GTO

. ,\N e
\ L9 L.._~




The MUSE Hubble Ultra Deep Field Survey
Adtronomy& Astuop/ydics

E€O - Gottingen - Lelden - Lyon - Potedam - Toulouse - Zurieh
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The Hubble Ultra Deep Field

seen by MUSE




Lya haloes in the UDF

Lecferccl et al. 2017

[ tous
EE mosaic
B UDF10

Sample of 252 LAEs

selected
sample



Visual inspection...
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=2 :
Lya haloes in the UDF
: '-‘.7:/" J_-'L’L‘I—(‘)’L-(} et al. 201 7
Lya NB
SB contours :
MUSE#82
z=3.61 --=-= 1018 cgs arcsec!
........ 10-19 CgS arcsec-1
10”

—e Lya

UV cont

-2
arcsec” “|

(]
I

FWHM, =
454 km s~

5585 5595 5605 5615 5625




=22 erLEe Lya haloes in the UDF

.L'CCIC"CL] et al. 2017

HST MUSE White Lya line Lya NB SB profile

A MUSE#82
z=3.61

-

sec”™ |

—e Ly«

UV cont

-9
- arc

: cm

5585 5595 5605 5615

6667 6677 6687 6697

MUSE#1087
z=3.Q6




5 PR Lya haloes in the UDF
~~2/ A Lccl;“r'u] et al. 2017
HST MUSE White Lya line Lya NB SB profile

*"—e Lya

== UV cont

|
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A\ X

MUSE#544 v : :

z=§9 i . i FWHM, =
o o i ; 216 kms !

> : _ _
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W=7l Lya haloes in the UDF

~~/ = - Lcclcrcq et al. 2017

Rs,cont = 0.620+/-0.005 kpc
Rs,halo = 7.15+/-0.35 kpc

Lya distribution well
described by a circular
double-exponential
profile

PSF
convolved



log(SB) [erg s~ em ™2 arcsec 2|

7
5
&~
w
1
3]
o]
7y
80

)
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Lya haloes

in the UDF

Leclercq et al. in prep.

MUSE#1185
ISeon = 1.3540.0 kpe
ISpaly = 9. 7£0.2 kpe

core
halo
model

data

TSeont = 0.62+0.01 kpe
IS0 = 71.0£0.6 kpe

MUSE#1087

rSeont = 0.43 +0.0 kpe

ISpae = 6.5 £ 1.2 kpe

MUSE#6905
ISeone = 0.774+0.02 kpe
IS = 6.3+ 1.9 kpe

X 252 LAEs

MUSE#1343
Seont = 0.57 +0.01 kpe
IShate = 0. 94 1.5 kpe

MUSE#6498
Seont = 0.21£0.0 klu'
S < 1.1 kpe

MUSE#6534

I8 cont 0.17+0.0 kpe

IShalo =
Frae < 1.7Tx 10 l7‘-;_.'5

MUSE #6297
Seane = 0.14+0.03 kpe
IShalo 1.7+0.8 kpe

MUSE#171
ot = 0.89%0.05 k]x'
IShalo 1.8+ 1.1 kpe

ISe

/\D

MUSE#53
S = 0.95 £ 0.0 kpe
ISpate = 3.3+ 1.4 kpe

etection limits ...

MUSE#106
ISeon = 0.87 +0.03 kpe
ISpao = 3. 14£0.5 kpe

MUSE#218
IScont 0.51 +0.02 kpe
Spao = 2,24 3.1 kpe
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E=- =1 = Lya haloes in the UDF
~>2 : — Lecfercq et al. in prep.

- Detection limits -

T will be improve
Halo size limit with AO 1

- depends on PSF (A-depe. .-
- upper limit on halo size

-1 cm

=

S
o
~

Halo flux limit
- depends on rShaio

FLya,halo /erg S

184 LAEs with reliable

measurements

14 =% N = (SO TN



Lya / UV scale length comparison

ESO - Gotiingen - Lelden - Lyon - Potedam - Toulouse - Zurieh



"‘5'_:"‘ = == Lya haloes in the UDF

g, S Lﬂem; et al. 2017

Statistical test of the halo detections :

H0 : I'Shalo = I'Scont

Po : probability that there is no halo
Po < 0.05 : halo detected

145 Lya haloes are
statistically significant !

~ 80% of the

tested galaxies have a
Lya halo !




3'%x 3

22

Lya haloes in the UDF

Leclercq et al. 2017
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Lcdc;‘cq et al. 2017

Lya haloes in the UDF

1< rshalo (kpc) < 20
median : 4.5 kpc

4 < rShalo/rScont < 30
median : 11

Correlation between

8.
G
£

I'Shalo €T I'Scont

® |

QO
WO, A, e

No evolution
between z = 3-6




e Lya haloes in the UDF

=) Lecfe'rcq et al. 2017

Galaxy/ Lya halo link is
not obvious !

> F‘lnlu
X halo =

Fcont + Fhalo

65% of the Lya flux
comes from the halo Galaxy/Lya Halo relation

component in average - X
I'Shalo halo
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Extended emission
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Lya haloes in the UDF

Lecfercq et al. 2017

O py>0.05
® py<0.05

Objects with large Lya lines (>350
km/s) have large haloes (>3 kpc)

« Compact » objects have rather
narrow lines (<300 km/s)
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Summary / perspectives
Lecl@rcq_ et al. 2017

’-.: /
,3;5 / ‘ng@

MUSE allows the cold circum-galactic gas to be observed

* Lya haloes appear to be ubiquitous around
high-z low-mass star-forming galaxies

* ~65% of the Lya flux is in the halo

* No size evolution atz=3—6
* Galaxy / Lya halo relation is not obvious

Origin of the Lya haloes ?

star formation, fluorescence, cooling
radiation, satellite galaxies ?
cf. Leclercq+17

L
“.\,
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= e@ Summary / perspectives

CGM Morphological analysis

Mosaic#2727

Go beyond the
circular analysis ...

MUSE mock image

Léo Michel-dansac

Jerémy Blaizot
Thibautt Garel Cf j]érémy Blaizot’s talk
Anne Verhamme =avey - GEttincen - Lelden - Lyon - Potedam - Toulouse - Zuriel
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