ASTR 670: Interstellar medium and gas dynamics

Prof. Benedikt Diemer

Chapter 7 ¢ Shocks



Why shocks?




Burgers’ equation
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Burgers’ equation
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Burgers’ equation

u(x,t1)

Figure from van den Bosch



Shock physics




Subsonic vs. supersonic

bow shock

supersonic

bow shock

Figure from Shu



Shocks
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Schlieren imaging

spherical
mirror

AARRNNNNNNRRNR

. knife-  camera
test edge
area



Schlieren imaging of shocks

Video by Smarter Every Day (youtube)


https://www.youtube.com/watch?v=BPwdlEgLn5Q&ab_channel=SmarterEveryDay
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Mach cone

Mach line
o = tan'}(1/4.83) ~ 11.7°
M, = 1/sin(a) = 4.93

Shock Interaction

Normal Shock

Obligue Shock
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Ideal gas shocks
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Accretion shocks

Kevin Schaal, V&ker Sprmgel
and the Illustris | Collabotation
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IllustrisTNG collaboration / Kevin Schaal (video page)



https://www.tng-project.org/media/
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Isothermal shocks




"lsothermal” shocks

Cooling length

‘Adiabatic’

‘Isothermal’

Shock thickness
set by viscosity

Clarke & Carswell



Blast waves




Sedov-Taylor blastwave
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Sedov-Taylor blastwave
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FIRE Collaboration (video page)


https://fire.northwestern.edu/visualizations/

Reading
e Recommended: CC §7, §8.1-3, Zingale §6.1

e Additional: Shu §15, §16, §17




