Unvellingthe cosmic web through Ly emission:
an ultra-deep observation with MUSE
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The Cosmic Web in emission: known examples
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The MUSE Ultra Deep Field (MUDF)

ONE OF THE KEY GOALS
image theLy emission fromtwo massivenodesata o8 ¢
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Observations: RO e cE A
(P1 Fumagalli) similar to the MUSE GTO MX D il BN S B s
0 90 orbits HST WFC3 G141 spectroscopy ; - ] ST
+ F125W, F140W imaging (Rlafelski);
0 8 orbits HST UV imaging (Fbssati);
o 30h UVES QSO spectroscopy (RIK 81 V)il RHAY
o 27h HAWKI Kkband imaging (PFossati);

o ALMA Band 3 and 6 programs (Pumagalli, Pensabene.
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Ly emission surrounding the QSO pair
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Ly emission surrounding the QSO pair
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Detection of a cosmic filament between the QSO pair
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AN Measurements of the filament SB profiles

e.g. Fossati et al 2021,
de Beer et al 2023
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Measurements of the filament SB profiles

— 20000 F

e.g. Fossati et al 2021,
de Beer et al 2023
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Constraining the filament density with numerical simulations
0SO1 '|'(&_) 0B T |
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f- Typical halo mass from EGalaxies SAM with L - cALAXies

advanced QSO recipes (Izquierdé/illalba et al. 2020)
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LAEsoverdensitiesin the MUDF
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Filaments around LAEs atx 1
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Filaments around LAEs atx 1

New extraction code:

\ 10.5281/zenodo.14710518
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https://doi.org/10.5281/zenodo.14710518

LAEs embedded in the filameng ~ 4

/AGN activity? 0
No clear evidence of AGNsintrinsic surface brightnesssimilar to
\the & o& example near quasars i

Evidenceof inflection point in the SB =
profiles
transition between CGM and IGM
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Isthe presence of overdensitiesand dense gas moraelevant then
the radiation field?

-©- Aligned Slices
—~ Random Slices
—e— Anmnuli

Guo + 24
=== Wisotzki + 18

—_
(a=]

_
9
L

,_.
o
|
(vl

[r—
N

l 3
&
]
2
-
@
™

|
'~
=
=
o
—

|
@0
20
<
[%e)
=

|
o
—
98]

10 20 40 60 100 150
R [kpc]

D. Tornotti et al., 2024,ApJL



A population of active galaxiesfuelled by prominent accretion?
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The Cosmic Web in emission in the SSAZ#totocluster

{ Matsuda Y. & MIRACLES teaniVapping oflonizing RAdiation on the Cosmic web Ly Emission and Shadow ]

SSA22protocluster (Steidel+00,
Matsuda+04, Matsuda+11):
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The Cosmic Web in emission in the SSAZ#totocluster

{ Matsuda Y. & MIRACLES teaniVapping oflonizing RAdiation on the Cosmic web Ly Emission and Shadow ]

SSA22protocluster (Steidel+00,
Matsuda+04, Matsuda+11):
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. 0 The MUSE Deep Fieldsave unlocked the ability to study cosmic filaments on scales of thepMpc;

y
A

0 Wecan now start to probe different environments (QSOsA LAES across different redshifts @ o 1)

o0 Thisbreakthroughopens a completely new window, allowing us to start compiling samples of
filaments and begin constraining their properties statistically ;



Thanks for your attention!

d.tornotti@campus.unimib.it



Supplementanslides
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