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ALPINE: the ALMA Lllarfg'e Program to INVe,'s'tigaté Ctat Early times
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ALPINE: the ALMA Large Program to INVestigate C*at Early times
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Properties of SFGs up to the Reionization epoch in the
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sub-mm regime

[CII] line @ 158 um rest-frame:
2> one of the strongest FIR line;

2 mainly excited in photo-
dissociation regions (PDRs);

2> poorly affected by dust;

2> near the peak of FIR emission
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ALPINE: the ALMA LfarfgIe Program to IN\'/es't'igaté C*at Early times
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Major merger rate
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~ Major merger rate & cumulative number of mergers

Time since Big BangS[Gyr]1

12 9 65 4 3 2 1 2 0.9
[T 1 1 T T T 1 1 T
| =—=- Dekel+13
I === Hopkins+10 - log(M«/Mg)>9
10.0 Illustris - log(M«/Mg)=10, u=2
Y EMERGE - 10g(M«/M)>9.7, Tum = 2.4 (1 +2)~2 7
r EMERGE - 10g(M«/M)>9.7, Tum = 0.81 H(z)~1/3 R
T 1.0F
- E
> [
2 B
= L
3
0.1
L,
ks
v
B 4 / Adopted merger timescale:
0.0/ — Kltzblchler+08 -
= Jiang+14 3
I Snyder+17
I (V| (PR SR I TSR
0 1 2 3 4 5 6
Redshift

Cosmic evolution of the major merger rate

Michael Romano

Number of Nlajor Mergers

RMM(Z)
Nuu(z) = [22 dz
MM( ) % (1+z)H0E(Z)
Time since Big Bang [Gyr]
12 3 2 1.5 1.2 1 0.9

T T T T T -
Adopted merger timescale: ]

- Kitzbichler+08

- |iang+14
Snyder+17

P P N R [ (R PN | N R (| T R N

Redshift

Cumulative number of major mergers per galaxy over cosmic time

From galaxies to cosmology with deep spectroscopic surveys - Marseille 05/07/2022 16



The contribution of mergers to the mass assembly
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The contribution of mergers to the mass assembly
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Conclusions

2 First constraint on the major merger fraction at z~5 from [CII] observations

2 Significant merging activity in the early Universe

> Major mergers provide a smaller contribution to the mass assembly than in-situ SFR at all epochs but:
> The two processes could be comparable at z > §

> Large uncertainties on the merger timescale prevent firm conclusions
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Conclusions and prospects = -

2 First constraint on the major merger fraction at z~5 from [CII] observations

2 Significant merging activity in the early Universe

> Major mergers provide a smaller contribution to the mass assembly than in-situ SFR at all epochs but:

> The two processes could be comparable at z > §

> Large uncertainties on the merger timescale prevent firm conclusions

What else®?

Michael Romano

+ Increase the statistics
¢ Increase the resolution

¢ Go to higher redshift

¢ Suggestions...?
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The merger sample
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The merger sample
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The merger sample
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Completeness correction’
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Morpho-kinematic classification by Le Févre
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New morpho-kinematic classification
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Distinction between major and minor mergers

7t [ClI] ratio 7

[ Ks-band ratio 6l Major 8 Z~g.§

mergers Z~o. .
ol . 1<, <4 - Major merger
® 4t o
/ 5 &0
5 / T 9670y o w, >4 — Minor merger
N :

4t Ks-band rati

N\
\

88 % of sub-sample having both
7 nand w,, < 4

3 4 5 6 7
Flux Ratio

=
N

Distribution of Ks-band and [CII] flux ratios

Michael Romano From galaxies to cosmology with deep spectroscopic surveys - Marseille 05/07/2022



Merger rate density
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The contribution of mergers to the mass assembly
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