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Numerical simulations predict increasing

Major Merger Rates with increasing redshitt
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Act | :
Empirical Major Merger Rates at 0<z<3



Major Merger Rate vs Redshift:

Stellar Mass Ratio (MR): 1<M/M»<4

Rmerge,pair — Cmerg pair X (fmC/Tobs,pair)
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Major Merger Rate vs Redshift:

H-band Flux Ratio (FR): 1<F¢/F><4
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Constant Timescale based Rates vs Previous Empirical and Theoretical Studies:

FR broadly agree up to z=3

MR agrees at z=1.5, but disagrees at z =1.5-3
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Timescale may be evolving as Tops pair « (1+2)2

to explain theoretical predictions

redshift
3.0 2.0 1.0 0.5

o f,/m, r=0.50 Gyr
X frege/7, 7=0.40 Gyr -
O f,/7, 7=2.4(1+2)7% Gyr:

1.00 —

Rn (Gyr™)

Ox

0.10 |-

: E— R—G15, |og10M* =11.0

- A Pairremnant rate (arbitrary y)

| | | |

2 4 6 8
cosmic time (Gyr) Snyder+17




Theoretically motivated Evolving Timescale Prescriptions:

MR Rates agree with simulations when

. . -2
we use lllustris calibrated Tobs,pair « (1+2)
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Conclusion-|

1. It you trust MR, then timescale may be evolving
2. It you trust FR, then the Timescale may be constant

Timescale Mass Ratio Flux Ratio

Agree at z<1.5

S Disagree at z>1.5

Agrees at 0<z<3

Disagrees; They are

. -2
Evolving as (1+2) Agrees at 0<z<3 too high



Act |l
Analyzing Close Pairs in SAMs

(in progress)



We may be limi

Tobs,pair 0 con

ldently constrain the Merger

ed by the knowledge of Crerg pair and

Rates

Need for calibrations using SAMs

Rmerge,pair — Cmerg,pairx (fmC/Tobs,pair)

|

R/merge,pair — C/merg,pairx (f/mC/T/obs,pair)

(Quantity)” = Quantity (Rproj, z, MR, 6)




Analyzing Close Pairs

in SAMs :

Rising close pair fraction in SAMs vs Diminishing in
CANDELS observations
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Act |l
Halo Mass vs Baryonic Mass vs Stellar Vass

(in progress)



How well does Stellar Mass Ratio represent the underlying
otal (Halo+Gas+Stars) Mass Ratio of the Merger?

Mbwm,1/Mpwm 2




Halo Mass vs VS

For Example: Speculation that MR>4, but Total Baryonic Mass
Ratio (TBR) <4
(see Lotz+11, Man+16)




Possibly first evidence for missing “Major”
mergers by using Stellar Mass Ratio

Mantha et al. in prep

T .v ¥17. —.J%.g.] T
|
20+ | e . 20+
. |
0---c-ccccclbecdec-dbg-dit R 00—} -H e e
o -4 BEm » | (@) . ]
© | © s |a
| - 5 - = | - 5 i | m . |
0 "t w ! . 0 '
© 4 | © 4 !
= 3| L 1<z<2 = 3| 4 | 2<z<3
. . N | L |
o = o —
v 2 v 2
4t 4t =
n n
1 1
| |
i | 1 Il 1 i i l Il i i | 1 Il 1 i i l Il
1 2 3 45 10 20 1 2 3 45 10 20
Total Baryonic Mass (M,.s + Msienar) ratio (A /M) Total Baryonic Mass (M,.s + Msienar) ratio (A /M)

Note : Only for galaxies with n<2.5

In Collaboration with Popping, Somerville, and Lotz



Conclusion and Future

 Actl: Empirical Major Merger Rates at 0<z<3 — MR based estimates
agree with simulations it Tops pair « (142)2. If Tobs pair = CcOnstant, they
disagree signiticantly.

 Act ll: Rising close pair fraction towards high redshift. Further
investigation is needed.

e Actlll: Maybe missing "major” mergers by using stellar-mass ratio.
Act IV: See my Sequel Talk on Monday !!!



Back up slides



SMR vs BMR with SFRs
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SMR vs BM
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Flux Ratio vs Stellar Mass Ratio
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