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Above ,
we didn't make any approximation .

Now
,

let's consider the semiclassical limit

and relate in to Gutzwiller 's formula .

To derive the semiclassical propagator , we will make

a stationary phase approximation . .

As a

warm . up towards it , consider a 1 -
dimensioned

integral :
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a positive number .

As a→O the integrand

varies rapidly and the integral is dominated

by those portions of a the integrand ,

where integrand varies the least i. e .
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There may
be mafy

( including infinitely
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solhtiouz
to this eqn . and ore has

to add contributions from ale of them
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Expanding the integrand around one such point
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to the exponential
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As mentioned above ,
there may

be several

saddle points . Denoting various such

saddles by on index b '
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where Ub= Sign ( Q "( Nb ) )
.

Toconsider application to the path integral .
we need

to study the

Multi -
dimensional version :=
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second order around such points .
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Thus . the multi . dimensional integral is still
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where D is a diagonal matrix .

The

Jacobian is 1 because y=
Rz where

RB orthogonal .

Thus ,
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finally , summing over all such saddle

points .
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Application to the Path Integral

÷
No

,
N , - -

. Root
Nt

= e- F. (matured )
'

- rend ]¥5ya
= my

[ 28W - Skti ,e
-

Sktil
k I

-1mL v "CAk7Skl ]

There is a very simple and

interesting result : y
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Thus the determinant is just proportional to

JI ! To determine the Overall phase
,
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Thus
,

we needing keep track of the

number of negative eisenraleees of

22ham along
a classical trajectory .
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This leads to the Van - Vleck Formula :
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where Are sum is over all classical

paths connecting Mb to Na .

For a drdiwensional problem :
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This formula is exact when
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Intuition for Van Vleck's Formula

÷T ) has a very important physical

meaning
: IFF is the probability density

to transition from No to an in time t
.

To determine this Probability ,

consider

the fan of classical trajectories from

No to xn with ranging
velocity at

t=O .

The variation in momenta is

given by :
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The sprat of initial momenta determine

the Spread of NN at t
,

the more the

spread .
the lower the probability .



To determine 8am .
recall

,

I =
- Po

Oslo

⇒ 225
5am

= -211
ann

⇒ Spo = - Sxm 23
Jxo Jan

- 1⇒ saw = -

safest
inverse prob . of

finding particle at

NN after tiwet

starting at no

⇒ lfetstn I
mirror


