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Towards an unbiased Tully-Fisher relation from
CALIFA survey stellar velocity fields (#3)

S. Bekeraite, J. Walcher, L. Wisotzki, M. Lyubenova, J.
Falcén-Barroso, the CALIFA collaboration

March 10, 2014



Motivation
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CALIFA:

» Coverage
» Diverse types of galaxies (kinematics, morphology, interaction
state)

» Statistically well-defined sample, possible to perform volume
and large scale structure corrections



Measuring the rotation velocity from CALIFA velocity fields
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A CALIFA velocity field, our model and residuals

MCMC-based model selection provides full posterior distribution of
model parameters: realistic uncertainties



Modelling the Tully-Fisher relation: data-driven outlier
rejection
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Results
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unweighted models of the Tully-Fisher relation with intrinsic scatter

» |[FU information helps to select the sample in a non-arbitrary,

reproducible way

» Inclination is the largest source of velocity uncertainties and it
is difficult to constrain precisely

» With CALIFA, we can try to obtain a volume-corrected

Tully-Fisher relation



Kinematics of Major
Mergers:
The CALIFA perspective

Jorge Barrera-Ballesteros

Begona Garcia-Lorenzo
Jesus Falcon-Barroso
Glenn van de Ven
CALIFA Collaboration

Instituto de Astrofisica de Canarias (IAC), Spain

Max Planck Institute for Astronomy (MPIA), Germany
CALIFA Survey




Major Mergers: Crucial for Galaxy Evolution

...However, galactic properties across the entire major
merger are poorly studied observationally...
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‘Pstars—gas (deg)

Kinematic PA alignment stars-gas
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misaligned ¢ 30)~10 % aligned3o°) ~90 %

» early-type galaxies » early- & late-type galaxies
» interaction stage 3 or 5 » all stages of merger



Stellar and gas kinematics match well
across the merger event.



Stellar and gas kinematics match well
across the merger event.

Learn more at poster # 1!

Kinematics Across Major Mergers: The CALIFA view

J. K. Barrera-Ballesteros'?, B. Garcia-Lorenzo'?, J. Falcon-Barroso'?, G. van de Ven?
1. Instituto de Astrofisica de Canarias, Spain; 2. Universidad de La Laguna, Spain;
3. Max Planck Institute for Astronomy, Germany

— Major Mergers: Crucial for galactic evolution

Kinematic of interacting galaxies Merging Sequence

Goals:
Spatially resolved kinematics s fundamental We are aimed to study the stellar and
10 understand physical process during merger Sige1 _ Slage2  Sage3 _ Suged _ Sages fonised gas kinematics of galaxies which
» T undergo different stages of the merger
event,

Gravitational torques are
responsable to drastically
change the morphology

hence the mass

distribution and the o
motion of the different
galactic components as the
merger evolves.

Understand  the physical processes that
lead to the 2D velocitis fields in
interacting galaxies.

The CALIFA survey:

Covers a wide range of luminosities

Allow us t0 study merging systems in
different stage of the galactic fusion.
Spatialy resolved properties, in particular

| Previous velocity field
distributions:
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—Stars and gas kinematically aligned across the merger

Conclusions

Stellar and ionised gas internal
Kinematics sides are well aligned across
the merger event within 12° (-80%)
Strong misalignments between star and
gas only in small fraction (-10%, early-
type galaxies in stage 3 or 5

Both stellar and fonised gas components.
present quite tight relation in most of the
galaxies regardless the interaction stage,
morphology or stellar mass

>30° o m B d
i

<30° - Physic mechanism(s) that maintain both
2 3 4 s components kinematically aligned along
~10 % Interaction stage ~90 % the merger event at kph scales?
young stellar population formed i situ
ONLY early-type galaxies early/late types follow the ionised gas kinematics?
interaction stage 3 or 5 all interaction stages do the gas and stars in the merger

event decouple? if so, when?

Thanks!




Additional Material
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Misalignment stars—-gas with respect to stellar mass
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Internal kinematic misalignements




Morpho-kinematic misalignements
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Where does star
formation stop?

James Allen - University of Sydney




Star formation is suppressed in
high density environments

How?

Where?




How concentrated is star formation?
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Do star formation profiles
vary with environment?

Environmental dependency at fixed stellar mass
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Dynamical Modelling of SAMI
Galaxies

Nic Scott (University of Sydney) and the SAMI Team
ESO 3D2014, Tuesday 11t March

LARSIA(

ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS




THE UNIVERSITY OF

Dynamical Modelling

SAMI flux

arcsec

» Input Multi Gaussian Expansion
model of the surface brightness

» Predict stellar kinematics for a
range of inclinations, M/Ls and
anisotropies

» Fit to observed SAMI kinematics
to constrain parameters




Inclination

THE UNIVERSITY OF

SYDNEY

Dynamical Modelling

SAMI flux
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THE UNIVERSITY OF

SYDNEY

Mass-to-light ratio vs. velocity dispersion
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» Find a tight relationship between M/L and velocity dispersion in each of the
three SAMI Pilot clusters

» Scatter ~ 8%
» Slopes between 0.55 and 0.72, consistent with each other and literature
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Upcoming Work

» Dynamical models for 1000s of galaxies from the SAMI galaxy
survey

» Compare dynamical masses from stellar kinematics, ionized
and atomic gas

» Study variation of M/L, dark matter fraction and IMF as a
function of:

- mass
- environment,

- morphological type

= galaxy survey




QSDSS SDSS-1V/MaNGA

Mapping Nearby Galaxies at APO
Renbin Yan (University of Kentucky) for the MaNGA Team

Part of SDSS-IV.
Multi-object IFS: 17 galaxies per 7 sq. deg. pointing
10,000 galaxies in 6 years.

Spatial resolution: 2.5" (1-2kpc);
spectral resolution: 50-70 km/s (sigma);

spectral coverage: 3500-10,500A.
Median S/N per A of 5.5 per fiber in r-band at 1.5Re.

Had a successful prototype observation run,
currently commissioning the production hardware.
Survey observation begins on July 1st!




Target Selection

Flat stellar mass distribution

Uniform spatial coverage in units of Re

2/3 of the sample covered to 1.5Re

1/3 of the sample covered to 2.5Re

Redshift

Simple selection based on M; and

redshift.

No size or inclination cuts
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Example science outcome

Velocity (-/+254 km/s) | Dispersion (94/257 km/s)
Observed galaxy

Log M« =10.1

Plot made by K. Bundy, C. Conroy, & R. van den Bosch

See Poster #44 for more information on MaNGA



