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STICK-SLIP MOTION OF BOWED STRING

Stick-Slip Motion of Bowed String

e Bows and Strings

e Player places bow on string and moves it at constant speed vy,
approximately perpendicular to string

e Bow exerts approximately constant normal force NV on the string

® Repeat
¢ Bow sticks to string and drags it in triangular shape
Faick < psNV
¢ Maximum static friction is exceeded and string slips backward
Fyip = N
Helmholtz Motion

e Helmholtz studied acoustics and physiology of hearing — invented
Helmholtz Resonator

e Animation adding left and right moving waves
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http://www.phys.unsw.edu.au/jw/Bows.html
http://en.wikipedia.org/wiki/Hermann_von_Helmholtz
http://en.wikipedia.org/wiki/Helmholtz_resonance
http://ccrma.stanford.edu/realsimple/travelingwaves/Helmholtz_Motion.html

Helmholtz Motion STICK-SLIP MOTION OF BOWED STRING

e Let ¢ be the wave speed and L the length of the string
e Fundamental frequency of freely vibrating (plucked) string

c
h=57
e Place the bow at L from the bridge

¢ At t = 0 bow catches string and causes stick motion
¢ Left and right moving waves travel to bridge and finger respectively

¢ Left mover is reflected and inverted at bridge and returns at time

tg =20L/c
o Suddenly increases Fi;. and causes string to slip

¢ Right mover is reflected and inverted from finger and returns at time

tL — 2(1 — ﬁ)L/C
¢ Reflected left mover is further reflected and inverted at finger and
returns to bow at time tg 4+t

¢ Reflected right mover is further reflected and inverted at bridge and
returns to bow at time t; +tg
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Stick-slip in Geophysics STICK-SLIP MOTION OF BOWED STRING

o At tg + ¢, friction force is suddenly reduced and bow sticks

¢ Period of stick-slip motion of bow is
1

ts—l—tL:

/1

fbow —

Stick-slip in Geophysics

e Stick-slip Motion occurs along a geological fault, creating an earthquake


http://earthquake.usgs.gov/learning/glossary.php?term=stick-slip

VIBRATIONS OF A MEMBRANE
Vibrations of a Membrane

Normal Modes and Eigenvalues
e See Chapter 10, Lecture 11


http://www.physics.buffalo.edu/phy411-506/chapter10/ch10-lec11.pdf

GENERATION OF SOUND
Generation of Sound
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