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The name of the game

Asymptotics of the first detection probability in systems with
absolutely continuous energy spectra

The total detection probability in finite dimensional systems



The stroboscopic detection protocol

When does a system/particle starting in [¢,) first reach |14)?

When is the output of a quantum computer available?

Krovi and Brun 2006; Ruschhaupt, Muga, and Hegerfeldt 2009; Griinbaum
et al. 2013; Sinkovicz et al. 2015; S. Dhar, Dasgupta, and A. Dhar 2015.
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The stroboscopic detection protocol

When does a system/particle starting in |¢);,) first reach [1)4)?

When is the output of a quantum computer available?
U=e ™ D = |tha)(t)]
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First detection amplitudes/probabilities
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Griinbaum et al. 2013; Friedman, Kessler, and Barkai 2017.
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The detection period

First detection statistics are a spectral property

{Uvﬁ’ |¢m>} = {N’(A)v’/()‘)} = @(Z) = Pn = F,

U = e ""H depends on 7!

» Only energy levels with overlap in |t4) contribute.
» Only total overlaps matter Y (¥g|Ejm) (Elm|tin)
» Equivalent energy levels: E; = Ey mod 27/7



The detection period




The detection period




The detection period

Te 1=




The detection period

27
Te 1=
B - Eyl
o()
(U) _ e—iTU(H)




Asymptotics of the first detection probability in systems with
absolutely continuous energy spectra



Tight-binding model on the infinite line

H=> [2]a)z| — [zXz + 1] — |[z)z — 1]
€L
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Tight-binding model on the infinite line

leel4Eroiiiii i, : R BT U O Y -
0 1000 3000 3000 4000 5000
Time n
47 72 s 2
F, ~ — (5’ )‘cos<27'n+z+ﬁ(§,7'))’, n — 0o
T

Thiel, Barkai, and Kessler 2018.



Tight-binding model on the infinite line
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The general case, (van Hove) singularities
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The general case, (van Hove) singularities
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The general case, (van Hove) singularities
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E}... van Hove singularities
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general case, (van Hove) singularities

Ef... van Hove singularities
dg... spectral dimension
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The total detection probability in finite dimensional systems
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> A detection protocol defines the first “arrival” time

> (Pseudo-)energies and overlaps determine the first detection
statistics

» Continuous energy spectra: Power law decay and oscillations
from van-Hove singularities

P Finite dimensional systems: Dark and bright space, Pjyet,
Krylov and symmetry bound

You've made it!
Thank you for the attention!
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