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The interference terms are neglected
ﬁ \«v) involves more |n) than |3)
When the interference terms can be neglected?




INDEPENDENT INTERACTIONS

+ )<n|‘72]n’> 2) (Ho[n) = En [n))

Z <n|‘71]n’> <n/|‘72]n> < Z (‘<nﬂ71\n’> :

n,n’

Summation over a microcanonical window around an energy £

Length scale — the de Broglie wavelength A/vmE



INDEPENDENT INTERACTIONS

Z <n|‘71’n/> <ﬂ/|‘72|n> < Z ‘<n]‘71|n'>‘2 + |<n|f/2|n’>‘2 (Hy|n) = En |n))

n,n’

Summation over a microcanonical window around an energy F.
Length scale — the de Broglie wavelength A/vmE

=77/ /&
T




INDEPENDENT INTERACTIONS
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Qualitative conclusion.

Quantitative?
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NUMBER OF PRINCIPAL COMPONENTS (NPC)
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HARMONIC WAVEGUIDE WITH SCATTERERS
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‘/\/5 — VO&reg(r — R3> (RS — (O, O, Zs)>
In the sector of axially-symmetric states
Enl = QHCUJ_TL -+ h2<27Tl/L — A)2/(2m)
— degeneracy is lifted by the vector potential A
AE o E=1/2— a5 in the 3D flat potential.

s zero-range scatterers — rank-s separble interaction
(Cheon & Shigehara, PRE (1996); Legrand, Mortessagne & Weaver, PRE (1997);
Kanjilal, Bohn & Blume, PRA(2007); Yesha, J. Spectr. Theory (2018)]
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o eigenstates are calculated with ~ s operations (cf. with ~ o for direct diagonalization)
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FLUCTUATIONS

Variance of the expectation value fluctuations Vare(A) = <a
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Varg(A) = nVarp(A) [Neuenhahn & Marquardt, PRE (2012)]
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CONCLUSIONS

The addition of an independent interaction increases the system chaotisity.

The number of principal components — a characteristic of the system chaotisity — increases
linearly with the number of independent interactions of the same shape.

This dependence is confirmed by numerical calculations for a harmonic waveguide with scatterers.

The variance of expectation value fluctuations between eigenstates decreases inversely propor-
tionally to the number of scatterers, demonstrating approaching the eigenstate thermalization.



