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Galaxy transformation mechanisms

• Internal:

• fading?

• feedback?

• Environment:

• ram pressure stripping?

• tidal interactions?

• Mergers:

• major/minor?

• wet/dry? 

• Different effects, but… 

• beyond photometry

• robust de-composition

blue  
disks

red  
spheroids

field cluster

Dressler (1980)
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CALIFA stellar kinematics
Falcón-Barroso, Lyubenova, van de Ven, et al. (2016)

E S0 Sb Irr



Glenn van de Ven, “Dynamical decomposition”Cozumel, Interplay Galaxies, 13 April 2016

Schwarzschild orbit-based models
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CALIFA spiral galaxies

NGC4210

Zhu, van den Bosch, van de Ven, et al. (in prep.)

stellar dispersionstellar velocity
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CALIFA spiral galaxies

NGC4210

Zhu, van den Bosch, van de Ven, et al. (in prep.)
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CALIFA spiral galaxies
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Dynamical decompositions
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Dynamical decompositions
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Zhu, van den Bosch, van de Ven, et al. (in prep.)
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Simulated spiral galaxy
Shen et al. (2010)  
“Our MIlky Way as a pure-disk galaxy” t400
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50 100 150 200 250 300
CALIFA galaxies; from late to early type
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Zhu, van den Bosch, van de Ven, et al. (in prep.)
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CALIFA galaxies; from late to early type

-1.0

-0.5

0.0

0.5

1.0
sp

in
 λ

z

 0
.0

0/
0.

59

Sc
d

Sc Sb
c

Sb Sa
b

Sa S0
a

S0 E7E0
-E

7

Sd
-Ir

PR
EL

IM
IN

ARY

Disk to spheroid transformation?
thin disk

thick disk?

classical
bulge?

secular  
bulge?

Zhu, van den Bosch, van de Ven, et al. (in prep.)
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Conclusions

total
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thin disk

bugle

thick disk
Salo et al. (2015)

Schwarzschild models of CALIFA galaxies yield robust:

• Intrinsic luminous and dark matter distribution

• Robust dynamical decomposition

• For a statistically well-defined sample of 300 galaxies of all types

… constrain galaxy transformation mechanisms


