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motivation : q.cn . pnoperfies (spectrum , eigenfunctions)

from classical dynamics

→ helpful if more intuitive than q.cn . calculafiou

→ quantum - classical correspondence



10.1 . Jntegrable Systems
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validity : De - Broglie Wave length 7 = ¥q, Changes slowly

⇒ iuvalid at turning point pcqt = o (momentan repr. YTWKBCP)

⇒ . .
. ⇒ WKB quantitatives :
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remarihs : • periodic orbit

• E from turning poiuts : covrects Bohr - Sommerfeld quantitative
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Einstein 1917 : what Lappens for non- integrabk systems ?



10.2 . Propagatw , Green function , Density of States

aim : general q.cn . quaufifies and relations for time- iudep . H

• propaga.tw ( time - evolution operator U in position representation)
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• Green function (energy depeudeut )
es

• one - sided FT
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• density of states
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10.3
.
Semiclassical Psopagatov Van Keck 1926 , Gutzwiller 1967

t

e.

¥ §. (9- it ! t) - i
-Vj

def
Ösj (9- it ! t)

¥
z

Ksc ( 9- ii. t) = #in /
¥
£

dqdq '
j
d.tvaj .

f : d.af.

Ei : Sun over d. trage_tories j from q
' to of

within time t

j

Sj : action of
d. tvajecforyj from q

' to of
within time t

t t

Sj (q.q
'

,
t) = Sdt ' L (q.YI.qj.CH/--fdt'(pjltY-qjltY-E-j )

O o

9-

= fpj (q ") dq" - Ejt
9-
'

p
--9¥

'

free particle : S (q.q
'

,
t) = p ( q- qy

- Et ! 4- - 9-
'i

Zt



What is relation of final phase space point Cap) to initial (q:p
') ?
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10.3.1 . Stationany Phase Approximation
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10.3.2
.

Derivation of Ksc from Feynman pafh integral
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Semiclassical approximation with stationaere phase approx. :
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from stationaere phase and probability of contribution
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