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Theoretical study for the vibration modes of a drum

Ji-Hyang Kim

Graduate School of Education

Pukyong National University

Abstract

The vibration mode characteristics of a drum were analyzed using the
Green’s function method. In our experimental system, the drum was percussed
by external vibrator at polar position (', 6°).

The normal modes appeared on the drum in case of k=k and they were

changed by the position of driving force (7', #). The maximum amplitude of
the mode was also formed along the angle 6. When the radius of driving
position ' was changed, the amplitude of the mode was proportional to the

value of Bessel function(J, (kr’)). Therefore, the maximum amplitude appears

m

where the value of J, (kr') is maximum.

m

If k=k

mn, the drum had abnormal modes with less amplitude than those of
the normal modes. In this case, the shapes of these abnormal modes those
became to be irregular with the position 7. However, we observed, that the
amplitude of the modes was not changed by the position of driving force .

In conclusion, we propose that the systems explored in our studies can be

utilized to describe the concepts of probability density and mode of wave

formation in Quantum mechanics.
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MATRAB source code.

[code 1]

clear all

cle

k=41; % delel kit
p=0.10; % s A
a=0.215; % &9 HAF
rn=0:0.001:0.215; % AEAZE =4 H9)
m = 0; % Tt mt

for i=1:length(rn);
r=rn(i);
if r <

f(i) = besselj(m, k#*r)*(besselj(m, k*a)*bessely(m, k*rp) - besselj(m,
k*rp)*bessely(m, k=*a))/(4xbesselj(m, k*a));

else

f(i) = besselj(m, k*rp)*(besselj(m, k*a)*bessely(m, k*r) - besselj(m,
k#*r)*bessely(m, k*a))/(4*besselj(m, k*a));

end
end % xsAe] Mo wE f(r)
plot(rn, f) % Y EzEE 1Y,
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[code 2]

clear all

cle

k=41; % delel kit
p=0.05; % HsAe $1A
a=0.215; % EFo WwAF
rn=0:0.001:0.215; % AEA7E 4 A

for i=1:length(rn);
r=rn(i);
if r <

fG) = (besselj(0, kxr)*(besselj(0, k*a)*bessely(0, k+rp) — besselj(0,
kxrp)*bessely(0, k*a))/(4d«besselj(0, k*a)))+(besselj(1, k*r)=(besselj(1, k*a)*bessely(1,
k*rp) — besselj(1, k*rp)*bessely(1, k*a))/(4+besselj(1, k*a)))+(besselj(2, k*r)*(besselj(2,
k*a)*bessely(2, k¥rp) — besselj(2, k#rp)*bessely(2, k*a))/(4xbesselj(2, kxa)))+(besselj(3,
kxr)x(besselj(3, k*a)*bessely(3, kxrp) - besselj(3, kxrp)*bessely (3, k*a))/(4*besselj(3,
k*a)));

else

f(3) = (besselj(0, k*rp)*(besselj(0, k*a)*bessely (0, k#r) - besselj(0,
k*r)*bessely (0, k*a))/(4*besselj(0, k*a)))+(besselj(1, kxrp)*(besselj(1, k*a)*bessely(1, ks*r)
- besselj(1, k*r)*bessely(1, k*a))/(4=besselj(1, k*a)))+(besselj(2, k#rp)*(besselj(2,
k*a)*bessely(2, k*r) — besselj(2, k#r)*bessely(2, k*a))/(4*besselj(2, k*a)))+(besselj(3,
k*rp)*(besselj(3, k*a)*bessely(3, k*r) - besselj(3, k*r)*bessely(3, k*a))/(4*besselj(3,
k*a)));

end
end % HEAe] Helel wE f(r), me Bl wEtM g2 A.
plot(rn, f) % AP ERE 1Y,
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