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Self-gravitujici disk s nulovou disperzi rychlosti
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Podate¢ni rovnovazZny stav: Linedrni porucha:

2 =2 (R) X =2y (R) +X; (R,0,t)

D = @y(R,z) ® = @y(R,z) + @((R,0,2,1)
vg=0 vr= Vri1(R,0,t)

vo=V(R)=R QR) >0 vo = V(R) + ve1(R,0,1)



Linearizace rovnic s poruchou
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Elementarni reSeni (vinové mody):

Hustotni vina spiralniho tvaru

2= X*(R) exp [i(ot — mO)] = Z'(R) exp [i(ot — m06 + F(R))]
2*(R) komplexni: 2*(R)=ZX(R)exp [i F(R) ]

F(R): ,,fazovy faktor“ (phase factor),
»tvarova funkce“ (shape function)

podobné pro @, vg;a ve;:

D= D* (R) expli(wt—m0o)]

Vri= Vr1*(R) exp[i(ot — m0)]
Voi= Vo1™ (R) expli(ot— m0)]

Frekvence viny:

® = O + i0g

oscilujici médy: |wgr| >>]| o]
tlumené: o> 0
rostouci: 0r<0

neutralni: 0;=0

nestabilni mody: — o; >>| oy |

(overstability)
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Figure 6-5. Leading and trailing arms.
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Figure 6-8. The appearance of leading and trailing
arms. Galaxy A has leading arms, while galaxy B has
trailing arms, but both exhibit the same pattern on the
sky and the same radial velocity field.

To the sun

Figure 6-7. Distinguishing near and far sides of a disk galaxy. The
dots represent objects such as novae or globular clusters. There is
an obscuring dust layer in the central plane of the disk which is
shown as a line in the side view at left. In the observer's view, at
right, objects behind the dust layer are faintér and are shown as

open circles.
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PRIXLAD : MESTELVY DISK

2c N——
2(R)= -55‘, 4 ]/’qureke:‘oad

Q(r)= -’p%‘"- o =ZO.(R)




[FF T Tay [ F ¥ 1,’i | ) T P | l 1 11
1 ! ]
=]
8 -
C - ]
. .
s N ’ =
oy 6= ‘\ ', T
7] Ly Y . -
i Y ,
- . P e
= . ’ —
A O —
N .
. d 7]
- . -
f— hJ L -
.2 S ‘\ l' —_
= “ ;’ -1
L sk (a) -
. . -
0 | E T | I L | -" Foobep | ! [ B R LA
0 2 4
lkl/k:rl\

(b)

3= :
TR SRR ;T'T‘l‘EiLT_u_F-'_;_I'T-ri—O_'_#
-3 -2 = 0 2 3
leading k/Ke trailing

Figure 6-14. (a) The dispersion relation for tightly
wound disturbances in gaseous [eq. (6-40), dashed
, dines] and stellar [eq. (6-46), solid lines] disks. The
curves shown are (bottom to top) @ = 1, 1.5, and
2. Since only |s] and |k| are shown, there is no
distinction between leading and trailing waves, or
waves inside and outside corotation. (b) Dispersion
relation in the form of wavenumber versus radius for
an m = 2 tightly wound wave in a stellar Mestel
disk with Q@ = 1.5. The radial scale is in units of
the corotation radius rggr, and only waves inside
corotation are shown. The inner Lindblad resonance
is at r = 0.293rcr. The direction of the group
velocity is shown by-arrows. o
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Figure4 The Lin-Shu-Kalnajs dispersion relation for axisymmetric density wives of lo
frequency w = vk and modest radial wavelength 4 in a thin, rotating disk of stars endov
with @ times the minimum random motions required by Equation (3).
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Fic. 6 — Dispersion relation A{ ») for density waves (Lin
and-Shu). The arrows show the direction of propagation

of the waves. @ measures the velouity dispuersion.
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