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Velocity dispersion profiles of galaxies
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Motivation
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 |FU studies report various shapes of
velocity dispersion profile (a(r))

» The shape of sigma profiles could be linked
to the assembly history of galaxies. (e.g.,
accretion, mergers and star formation.)

* We will use galaxies from the NewHorizon
cosmological simulation.

NewHorizon
z~017

- dx ~ 40pc
log M. < 11.4M,
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Sample selection

Galaxies with M. > 10° M, are selected from 18 uniformly timed
snapshots in the range of z=0.17 - 2.15.

Galaxy boundary

Defined as the radius where r-band surface brightness drops
fainter than >26.5 mag/arcsec?.

Velocity dispersion (sigma) profile

Divide stars using ~100 spherical shells centered on the galaxy.
o(r) is defined as root mean square of sigma in 3 directions.

a(r) = \/(Jrz + 0 + Jq%)/S
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Sigma profiles of galaxies
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Comparison with the IFU observations g
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« Mass dependence of the velocity dispersion profiles
largely agrees with IFU observations.
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Overview of the sigma profiles
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» Massive galaxies show steep inner sigma profile

» No strong redshift bias on the shape of the sigma profiles.
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In-situ formed and accreted stars
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Accreted stars generally have higher velocity dispersion.
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Effect of accretion on the sigma profiles
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Effect of accretion on the outer sigma slope
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Star formation and dynamical heating
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In-situ (age < 3Gyr)
In-situ (age > 3Gyr)

* Newly formed stars have smaller
velocity dispersion.

« Sigma of in-situ formed stars are
enhanced over time (dynamical
heating).

» Central sigma of massive galaxies are
enhanced by old in-situ stars.
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Summary
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NH mock images

Massive galaxies (A / C)
(log M. = 10.5)
Steeply falling inner sigma

profile by negative stellar age
gradients with the radius.

Outer sigma profile enhanced
by accreted stars.

Small galaxies (B)
(log M. < 10.5)

Flat / rising inner sigma profile
by positive stellar age gradients
with the radius.

Outer sigma profile enhanced
by old in-situ formed stars and
sometimes by accreted stars.

12



2D IFU mock image (Preliminary)
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» Generate mock IFU images with observational biases considered (projection, beam
smearing effect, etc.) to measure sigma profiles.
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Effect of the resolution (Preliminary)
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Thank you!



