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H. C. D. Visser: The Dynamics of the Spiral Galaxy M 21, 11

; 10 KPC

Fig. 2. Streamlines of the final model with an increment of 0.1 kpc in mean radial distance, seen face-on, Mote that the
streamlines crossing a unit area is a measure of the (unsmoothed) perturbed surface density of the gas. In the outer regions t
enhancement due to the growing importance of the second harmonic resonance can be seen. The line showing the length s4
plane of the galaxy is in the major-axis direction




Galactic shock

O Associations,
OB Galactie Clustars,
Hx Rngions

istribution

-

Aok —=

Density

Smaall Hr Peak
Secondary Star
Formoticn

Frominent M1 Ridge,
Dust Lane,
FPossibde Strong Mognedic Fields

———

Sotential Well As Seen By Gos
) Miewing Along  Shreom line

Shack

—

Podertiol Potential
Winimum I I TR T




Similarity to
Typhoon/Haricane
Spiral=Pattern
Density wave



- i 3
1
H. et - :
.m..h..:a qw....u..,r:a... £y g






2. Spiral Shock
IN accretion disk:
BH, Binary



2D Matsuda et al. 2000




3D Oka et al. 2002

Fig. 4. Isobaric lines plotted on the equi-potential surface
soeql from the north pole







Bondi-Hoyle
Accretion



Rufert, Anzer 1995
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3. Shock-wave
Simulation by
Hydraulic Jump



Hydraulic Jump
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4. LEC

L aboratory Experiment of
Cosmic Hydrodynamics



Hydraulic Jump vs

Galactic shock
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Collision of two supersonic
flows (clusters of galaxies)




2D Matsuda et al. 2000




Binary accretion onto BH
@ =1/r




AccretionontoBH @ =1/r
gravity=de /dr=-GM/r?2

@ =GM/r
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Spiral / Bar shocks
gvavity=g+8&g sin 20













7. / Summary

L EC Laboratory Experiment of Cosmic Hydrodynamics

| Galactic spiral shock
/ Binary/Blackhole Accretion
[ Higher-order waves
/ Laboratory hydrodynamical experiment
/ Education
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