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10.5 . Gutzwiller trace formula

d(E) = § ICE - Eu) = -¥ ImTv Glqqi , E

% Gsc (9-if
'

, E) = { die Gsecq , q , E) = fdfq § Bje
#£47 'E)

with g-- q
' closed paths

9- = g-
'

phase : W (q) = Sj (9-, q , E)

Stationen: #wcq, = dsj G- ii. E) + dsjlqiq! E)
^"}

,
!

=p
-

p = 0
Oq Oq'

g-
'
=q

⇒ p =p
' periodicpaths >?⃝

g-q
'

p =p
'



vemavhs : • stationaere phase approximation allowed

if periodic orbit isolated ( fully chaofic system)

a different approaches for : - iufegrable systems Berry,Tabor (197-6)

- near - integralesystems Tomsovic , Grünberg,
Ullmo (1995)

Paths of length zero : q
'
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Density of states :
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^ ^

orbits of periodic

length zero orbits



1

£
TP

Eos n
SPIE!

- Erpdfe(E) =
+ tn

p , " det ( Mp
"
- 1) ? %

Gutzwiller 1971

E : Sum over all primitive peindie orbits
p

•

§ : Sum over repetitions DO

Tp : length of periode of primitive
orbit

SPIE) = fpdq action of primitive orbit

Mp : Maslow index ( reflections, conj . point)

Mp : monodvomy matrix : linearized dynamics dosefopeniodiconbit
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remarhs :

• humber of periodie orbits in cveases exponentielly with Tp

prefactw deaeases ,
but shower

⇒ Sum divenges (needs to give S
- functions)

• experiment : long pesiods offen suppressed (dissipativ)

⇒ few contributions relevant

• dfe (E) , Nge (E) loohs random

• Fouriertransformation shows contribution of peniodie orbits :
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Summa-y Gutzwiller trace formula :

K (q.q
'

,
t) Feynman pafh integral

Station
any phase approximation

v

Ksc (9-ii. t ) classical orbits

Station
any phase approximation

v

Gsc ( 9- it ' , E) classical orbits with fixed energy

trace
,

Station
any phase approximation

v

d(E) = d-(ES + dfe (E) orbits of length zero and Periode orbits
q = q

'

p=p
'


