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Figure 8.11 The velocity dispersion of stars in the solar neighborhood as a function
of age, from Nordstrom et al. (2004). From bottom to top, the plots show the vertical
dispersion o, the azimuthal dispersion o4, the radial dispersion o, and the RMS velocity
(0% +cr§ +02)'/2, The lines show fits of the form o; o t* where t is the age; from bottom
to top the best-fit exponents « are 0.47, 0.34, 0.31, and 0.34,




Heating Source

AVRZ.RL T HERX

®giant molecular clouds (Spitzer & Schwarzschild 1951, 1953)
® combinations of GMCs and spiral arms (Carlberg 1987)
® minor mergers (Toth & Ostriker 1992; Walker et al. 1996)

® halo black holes (Lacey & Ostriker 1985)




Heating by Giant Molecular Clouds
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Simulation

ASURA code (N-body+SPH)

gravity
tree method (6=0.5)
Phantom-GRAPE (Tanikawa et al. 2013)

cooling function : Wada et al. 2009
20K < T < 108K

star formation
criteria: D V-v<0 & @T<100K & @ nu>100cm3
IMF: Salpeter initial mass function (Salpeter 1955)




Model

Halo potential : NFW profile

Phato(X) = P
aro x(1 + x)?2
r
x=—,p. =487 x 10°Mgkpc™3 ,r; = 21.5kpc

Ts

Stellar disk potential : Miyamoto-Nagai potential

| (M*Z*Z) y R.R* + (R* + 3472 + zf) (R* +4/2z% + z*z)2

213
[RZ + (R + 27+ 22) ] (22 + z2)3/2
M, = 4.0 x 10'°Mq ,R, = 3.5kpc, z, = 400pc

Gas disk : simple exponential disk (SPH)

M as
Rgas = 7kpc , zgqs = 400pc, fyas = Mgaim* = 0.15,

Tinie = 10*K yNgas = 10°




Snapshot
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PEIBE{%R at T=1,2and 3 Gyr

)
l;lﬂli-
Miir

T T 20 T T
s T=1Gyr * T=1Gyr
* T=20Gyr * T=20
k a“ :
4 T=30Gyr e a T=30yr
" "
- ¥ * - * &
&
> = 10 - . ** a
£ - * e
20 . - R . . N
. . B L + “
— — *
{ o ‘-“ -E‘_ " " “1
e o * a . . a
blr x " .l‘ E:IN - ) * as
# * 51 - ol A “
i i
I = : & *
. " . * B
"
& i
i
10 1 i L PR 1 2 i [] i i i 1
0.05 0.1 0.2 0.5 1 2 0.05 0.1 0.2 0.5 1 2

age [Gyr] age [Gyr]




PEIBE{%R at T=1,2and 3 Gyr
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Gaseous Velocity Dispersion
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Heating Rate (do/dt)
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Heating Rate (do/dt)
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Heating Rate (do/dt)
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Heating Rate
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Summary
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Implication
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Star Formation & Gaseous Evolution
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