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ρẏ̇
x(

)
F

y′
x(

)
(

)′
=

y
x

0,
(

)
y 0

x(
)

=
ẏ
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ρẏ̇
x(

)
F

y′
x(

)
(

)′
=

y
x

t,
(

)
X

n
x(

)T
n

t(
)

n∑
=

Ṫ̇
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ẏ
,

(
)

=
=

V
t(
)

F 2---
y′

x
t,

(
)

(
)2

xd

0L ∫
1 2---

y
K

y
,

(
)

=
=



A
d

va
n

ce
d

 V
ib

ra
ti

o
n

s

/h
om

e/
dj

se
ga

l/U
N

M
/V

ib
C

ou
r

se
/s

lid
es

/L
ec

tu
re

16
.fr

m
11

/3
0/

98
C

o
p

yr
ig

h
t 

D
an

 S
eg

al
m

an
, 1

99
8

19

S
tr

in
gs

 a
nd

 E
ne

r
gy

Le
ts

co
ns

id
er

th
e

ex
pe

rim
en

t
w

he
re

th
e

st
rin

g
is

pu
lle

d
th

ro
ug

h
a

pu
lle

y
at

 th
e 

bo
un

da
r

y.

T
he

di
st

an
ce

th
at

th
e

st
rin

g
m

us
t

be
pu

lle
d

th
ro

ug
h

th
e

pu
lle

ys
in

or
de

r
to

 s
tr

et
c

h 
th

e 
st

rin
g 

in
to

 it
s 

de
f

or
m

ed
 s

ha
pe

 is
 th

e 
ar

c 
le

ng
th

 o
f t

he
cu

rv
ed

 s
tr

in
g 

m
in

us
 th

e 
di

st
an

ce
 b

et
w

ee
n 

th
e 

bo
un

da
rie

s

an
d 

th
e 

w
or

k 
in

vo
lv

ed
 is

.

F

d
1

y′
2

+
x

L
–

d

0L ∫
1 2---

y′
2

xd

0L ∫
≅

=

W
F

d
F 2---

y′
2

xd

0L ∫
=

=



A
d

va
n

ce
d

 V
ib

ra
ti

o
n

s

/h
om

e/
dj

se
ga

l/U
N

M
/V

ib
C

ou
r

se
/s

lid
es

/L
ec

tu
re

16
.fr

m
11

/3
0/

98
C

o
p

yr
ig

h
t 

D
an

 S
eg

al
m

an
, 1

99
8

20

S
tr

in
gs

 a
nd

 th
e 

R
a

yl
ei

gh
 Q

uo
tie

nt

T
he

 q
uo

tie
nt

 th
at

 w
e 

w
er

e 
e

xa
m

in
in

g 
be

f
or

e
,

ac
tu

al
ly

 r
efl

ec
ts

 th
e 

en
er

gy
 in

 p
er

io
di

c 
m

ot
io

n.

S
ay

 th
at

 th
e 

de
f

or
m

at
io

n 
is

. T
he

n

. T
he

 m
ax

im
um

 k
in

et
ic

 e
ne

r
gy

 in
 a

 c
yc

le
 is

λ2
X(

)
X

K
X

,
(

)
X

M
X

,
(

)
----

----
----

----
----

-
=

y
x

t,
(

)
R

e
eiω

t
{

}X
x(

)
=

ẏ
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ρẏ̇

δy
–

td

t 1t 2 ∫
x

F
y′

δy
(

)′
y′

′δ
y

–
[

]
xd

0L ∫
td

t 1t 2 ∫
–

d

0L ∫
=

ρẏ
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