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Galaxy mergers

We live in an hierarchical Universe,
plenty of galaxy mergers.
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What is the role of mergers
in galaxy evolution?

Understand the impact of mergers Measure the merger rate and
in galaxy properties its evolution with redshift
(SFR, metallicity, AGN, size, looking for distorted galaxies
morphology, mass assembly, etc.) or kinematically close pairs.
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At the biginning of the PhD...
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The structures of distant galaxies — III. The merger history of over 20 000
massive galaxies atz < 1.2
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The VIMOS VLT Deep Survey

Evolution of the major merger rate since z ~ 1 from spectroscopically
confirmed galaxy pairs*
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VVDS

Major mergers in VVDS (de Ravel, Le Févre+09)
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VVDS

Major mergers in VVDS (de Ravel, Le Févre+09)
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VVDS

Major mergers in VVDS (de Ravel, Le Févre+09)
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Increase with z confirmed with spectroscopically pairs.
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VVDS

Major mergers in VVDS (de Ravel, Le Févre+09)
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Increase with z confirmed with spectroscopically pairs.
The major merger fraction and rate evolve
faster for fainter (less massive) sources.
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VVDS

Major mergers in VVDS (de Ravel, Le Févre+09)
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Increase with z confirmed with spectroscopically pairs.
The major merger fraction and rate evolve
faster for fainter (less massive) sources.

~ 20% of the mass in local galaxies is from mergers at z < 1.
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Galaxy mergers at LAM

LAM . Postdoctoral position (2009-2012)

LABORATOIRE D'ASTROPHYSIQUE P with Olivier
DE MARSEILLE 1

R =

First estimation of
the minor merger rate
from spectroscopic close pairs
uptoz="1

Lopez-Sanjuan, Le Fevre, et al.
2011
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Minor mergers in VVDS
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Close pairs (Av < 500 kms~' and r, < 100h~" kpc)
of Mg < —20 — 1.1z galaxies.
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Minor mergers in VVDS
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Close pairs (Av < 500 kms~' and r, < 100h~" kpc)
of Mg < —20 — 1.1z galaxies.
Analysis as a function of i = Lg/Lg,; down to = 1/10.
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Minor mergers in VVDS
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Close pairs (Av < 500 kms~' and r, < 100h~1 kpc)
of Mg < —20 — 1.1z galaxies.
Analysis as a function of 4 = Lg»/Lg,; downto p = 1/10.
The minor merger fraction does not evolve with redshift oc (1 + z)=0-4+07
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Minor mergers in VVDS
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Close pairs (Av < 500 kms~' and r, < 100h~1 kpc)
of Mg < —20 — 1.1z galaxies.
Analysis as a function of 4 = Lg»/Lg,; downto p = 1/10.
The minor merger fraction does not evolve with redshift oc (1 + z)=0-4+07

25% of the local mass from mergers at z < 1 (19% major + 6% minor).
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Galaxy mergers at LAM

LAM . Postdoctoral position (2009-2012)

LABORATOIRE D'ASTROPHYSIQUE P with Olivier
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Galaxy mergers at LAM

I_ A M i Postdoctoral position (2009-2012)

LABORATOIRE D'ASTROPHYSIQUE / with Olivier
DE MARSEILLE :
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First estimation of First estimation of
the minor merger rate the major merger rate
from spectroscopic close pairs from spectroscopic (IFU) close pairs
uptoz="1 atz > 1
Lépez-Sanjuan, Le Févre, et al. Lépez-Sanjuan, Le Févre, et al.
2011 ) 2013a |
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The MASSIV survey
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Mergers in MASSIV

~ 30% of the MASSIV sample presents signs of interactions. J

V, 020294045 V. 220544103 V. 220397579
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MASSIV

Mergers in MASSIV

VVDS-Wide: 220544103 Velocity field
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We performed a morpho-kinematical analysis
to derive the merger nature (major or minor) of the systems.
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MASSIV

Mergers in MASSIV

VVDS-Deep: 020294045 Velocity field
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We performed a morpho-kinematical analysis
to derive the merger nature (major or minor) of the systems.
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MASSIV

Mergers in MASSIV

VVDS-Deep: 020294045 Velocity field
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We performed a morpho-kinematical analysis
to derive the merger nature (major or minor) of the systems.

We find 13 major mergers at 0.9 < z < 1.8.
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MASSIV

The major merger fraction and rate at z > 1
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We find a meger fraction of ~ 20% at 0.9 < z < 1.8.
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MASSIV

The major merger fraction and rate at z > 1
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We find a meger fraction of ~ 20% at 0.9 < z < 1.8.
The major merger rate is Ry ~ 0.13 Gyr—'.
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MASSIV

The major merger fraction and rate at z > 1

look — back time [Gyr]
1 3 5 6 7 8 9

[ 1 ] ! ! ! !
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We find a meger fraction of ~ 20% at 0.9 < z < 1.8.
The major merger rate is Ry ~ 0.13 Gyr—'.

Gas-rich mergers are dominant in the evolution
of massive galaxies (M, > 10"" M) at z > 1.
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Legacy value

The minor merger fraction is roughly constant at z < 1.

Merging accounts for 25% of the mass assembled at z < 1,
only 6% due to minor mergers.

Confirmed by subsequent
studies:

Lotz+11,
Lépez-Sanjuan+12,
Marmol-Queralto+12,
Newman+12,
Bluck+12,
Ferreras+14,
Man+16,
Ventou+19,
Dai+21,
etc.
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Legacy value

Time since Big Bang [Gyr]
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relevant.
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Legacy value
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