
7. 5. Average level density
Motivation : . Average is system specific and not related to chaofic /regulaer dynamics

- Universal properfies appea~asflucfuafi.us on top of average

Def . : Spectra Staircase (counting function) : humber of levels with Ei < E

i

(E) = & ° """ "

| >
E

i
E
, Ez

Def . : Density ofstates : d. (E) = d¥
"
= &

' S ( E - Ei )

Def . : Average Staircase Ü(E) smoofhly approximativ N (E) ⇒ N (E) = NTE) + Nfe (E)

Def . : Average density of states : d- (E) = GEE) ⇒ d (E) = d-(E) + dpelE)



What is average ?

a) Random matrices : Wigner 's semicircle law (1959)
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b) Hamiltoni.an system : Weyl law

Each quantum state occupies a Planck cell
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Volume of classical phase space bdow energy
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Partial Weyl law :

Bücher , ketz.menich , Lück,Schanz ,
EPL 2011



7. 6. Unfvldiug of Spectra
Motivation : . Average is system specific and not related to chaofic /regulaer dynamics

- Universal p~operfiesappea~asflucfuafi.us on top of average

N (E) = £ D- ( E - Ei )
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uufolding : ei = Ä (Ei )

average distance of ei is 1 ( by constructions)



veunarhs : * offen Ü (E) ovä(E) unknowu → extraet from data

e.g. Convention with Gaussias of width a
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• billiards : use Weyl law

• random matrices : use Wigner 's semicircle
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7. 7. Fuerther level statistics

Motivation : P (s) is not sensitive to long - range currelatious

• ↳ statistics (rigiditx) : deviatiou of N (E) from sfraight eine

Eth ¥ Poisson

↳ (H =
1- {min fdx [NG) - (A✗+B )}) = |L AB

E E 4¥ GOE

→

long - range corvelations

• number statistics :

n (L) = humber of levels in infernal of length L
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• Spectra two-point correlatiou :

use flucfuatiug density of states : dfe (E) = DIE) - d- (E)
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prob . to have two levels with distance L (and possible many in between)
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