
The topological phase factor in

Van - Vlcek's formula :

Morse them :

U = # of negative eisenralves of 83
Many

= # of conjugate points along

trajectory from Nor to No .

Conjugate points o

sxcp#off
Different trajectories coincide attire

conjugate points .

astaff



-1

- d = Ncpo , t ) =

00Mother

at conjugate points ,

For SHO : N = since
I

wT= not

⇒ SHO propagator :

- ina II[¥]g== e Fine

eighty.§Gw2tno4osCwt
- Znnno ]



More details on conjugate points :

÷( post ) =
- (Tsan.J18Po

= 0 at conjugate

points .

SHO conjugatepointsTh
•

#

Ncect ) =L [ Nn sinlot )

sin @T ) + No sinwctt ) ]

mdct  = 0 ) = No

ndCt=T ) = Nor

Consider trajectories

Ncpo, t ) = of 1 E)
"

sin @t )

sinlwt )
tginwtwttf

nevexofepo) = No

harass = newts st 1 - AHD )



Aeron ( Po , new ) = Rodd ( Po , mat )

= E)
"

no

f.

NCR, t ) = B-1 E)
"

sin @t )

sinlwt )
tginwtwttf

jl = No
-

[ C- )
"

w cos @ t )

sin @T ) - W cos CWT - WT ) ]]

sit = o ) =N=w[← 5 - wkwt ) ]
sine @T )

= now [ II - cos @to ]
.

sin @ T )

Mcpo , tenwn ) =

gnaw,} sin CWT - na ) ]

= C- 7 "
No



Example

:#
1 : Free Particle

-

ip2
K= (

nnle
M

lno
>

= fdp

eipitdn
- No )tip2t

2in

=

VE_ein.ee#a
t

t

Example # 2 : Harmonic Oscillator
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Using
van . Vlcek 's formula :
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WKB Condition from single
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WKB wave .tn : I scn ,E )

Y a 1- e

tp )

Keeffe
"

Under a full cycle ,
S charms by

§pdx •
On the other hand .

at

each turning point p→ - p ⇒ phone

output '
changes by ein 's

.

For single - valued ness of Y

$ Ddkz Zant nzx no . of soft

turning points
thx no . of hand turning points .



= 2a [ n + My + bz ]

µ= # of soft turning points

enamored during a full agale

b= # hard turning points

encountered during
a full cycle .

Relation to Van .
Meek Formula .

Recall the Van Vleck formula .

in Suassical

K ( Rn , no ,
# = Flt ) e

fct ) =✓I = t ¥4
Marko

inzxno . of conjugate
e points .



Consider propagator for a full cycle .
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from van Vleck to Gutzwiller

( outline )
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Gutzwiller trace formulae relates

periodic orbits to the distribution
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Riemann - Zeta 14 and

Gutzwiller trace formula
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Compare tub with Gutzwiller formula .
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