Normal modes of CO,
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Solution: The differential equations are

moéc'l = 7]1'(561 — $2)
mcij = —k‘(.l?g — xl) - k(l‘g - I3)
mofi’g = —k’(.’L’g — .’Ez) .

With the ansatz ©, = A,e*t and the abbreviations wo = ,/mio and wo = ,/mic we
get the characteristic equations,

W2A1 = w%(Al — Ag)

OJ2A2 = w%(AQ — Al) + w%(AQ — Ag)

w2A3 = w%(Ag - Ag) .

Introducing the matriz and the vector,

o.% —w2o 0 . Aq
M=|-w? 2w -wi and A=Ay ,
0 —wdy w) As

the equation takes the form of an eigenvalue equation,
MA = w?A .
The frequencies of the normal modes are the eigenvalues of the matriz,
0 = det[M — w?E3] = 2wl wiw? — whw? + 2wpw? + 2wiw? — wb
= —w?(w? —w) — 2wE) (W —wd) .
Entering the eigenvalue w = 0 in the eigenvalue equation gives,

1
Al = Ay = Az and hence A= |1
1

Entering the eigenvalue w = wo in the eigenvalue equation we get,

1
Ay =0 , Al = —Aj and hence A= o0
-1

Entering the eigenvalue w = \/w?) + 2w, in the eigenvalue equation we get,

1
Wi A; = —wiAy = 2EAs  and hence A= | —2w% /wd
1





