PHYS 5210
Graduate Classical Mechanics
Fall 2022

Lecture 31

Perturbation theory: one degree of freedom

November 2



Describe qualitatively the motion of a perturbed harmonic oscillator.
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Solve the problem with (naive) perturbajion theory

T S H= H+ e k) = x(,&)+<2:xuf)+€x(1=)
r‘\/,
P,L + -/w\uofl%)/, H,= bx* V(H’— VJ,,(t) +£p'(,€J+ ce-
flag k c\\mﬂ‘ b*’i(;*“i——w
) , 5
_or *
%1 Oy :/Mw1é<0+4,7<|+"') ;
: +4’*-~:ﬂ3 « ‘( g 4 blorexyd
) Y })P P ,
Pq'f'i‘p(“’ Q‘KO) P - —mw Xy ‘}')( A\C"’S(?l“x‘?)
"o T ~W o wtev|
A (S ’ o)
—om ™m @%) NN — MW X — T9Xp
¢ =P Sohdion. x (&= /A @u@
Ko = Yo 7§ %= ¥ +@;\wt Cog%)}
: o S
%= Vo - Ylows uV@ o5 @« gw ) &)



Why is it better to do perturbation theory with action—an(gle variables?
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What is the perturbed Hamiltonian, to first order?
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@ Solve the perturbed harmonic oscﬂlator
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