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P=σT4

λmax=c/T
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LEFT RIGHT

Tendril  perversion

Lk(K,U) = Tw(K,U) + Wr(K) = const.
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History



Otto Lummer (1860-1925)
Professor at the Breslau University

1905 - first speculations on the 
origin of the cracking sound.

See:

Über die Theorie des Knalls. 
Schlesische Gesellschaft für 
vaterländische Kultur, 83, II:2 
(1905)



http://www.fraunhofer.de/german/press/pi/pi1998/pi4098-f.htm

Ernest Mach



Born: 18.02.1838, Chirlitz-Turas, Moravia
Died: 19.02.1916, Haar

1855 - Wien University
1860 - PhD in physics (22 years old)
1864 - moving to Graz
1867 - moving to Prage; chair at the Karol Universit
1873 - 1893 development of the Schlieren Photographie
1887 - definition of the „Mach number”
1895 - return to Wien (after 28 years !)
1901 - pension 
1905 - „Erkenntnis und Irrtum”
1910 - autobiography

„A statement is sensible if it can be verified 
experimentally.”



http://history.nasa.gov/SP-4219/Chapter3.html

Ernst Mach and Peter Salcher 1887 r.





http://www.gmi.edu/~drussell/Demos/doppler/bullet-2.gif



http://www.kettering.edu/~drussell/Demos/doppler/bullet-3.gif



http://www.cs.odu.edu/~keyes/nsf/PRANDTL.html



LUDWIG PRANDTL 1875-1953
1904 - chair in the applied mechanics in Götingen

1925 - head of the Fluid Mechanics Institute

1904 -discovery of the border layer
1913 -contribution on the Lummer hypothesis



Prandtl number

α
ν

=Pr v - kinematic viscosity
α - thermal diffusivity

ρ
η

=ν η - dynamic viscosity
ρ - density

pc
k

ρ
=α

k - thermal conductivity
cp - heat capacity at constant p



First experiment



Journal de Physique, 6, 366-384 (1927)







Contemporary

experiment
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Theory and 

numerical simulations



W.Tomaszewski



Equations of motions of a set of rods

2-nd order Lagrange equations

Kinetic energy:

Potential energy:

Lagrange function

translation        rotation

elasticitygravitation



Equations of motion for n=1

Equations of motion for n=2

Examples



General form of equations of motion



General form of equations of motion



Test:
falling chain







Whip dynamics

simulations





motionless support





accelerating support



Shock waves









Physics around us





http://liftoff.msfc.nasa.gov/News/2000/N
ews-Flames.asp














































