Zeros of Complexified
Survival Amplitude
at Different Time-Scales

Long-Range Interactions and Dynamics Jakub Novotny
in Complex Quantum Systems

;v
<, NORDITA

7, [Faculty
7 of Mathematics and Physics
' Charles University




Outline

Survival Amplitude

Motivation

Distribution of the zeros in the complex plane
Long times

Short times

Remarks and Quenches



Survival amplitude i

State

( ) ?MU Zk et ‘¢> Energy

Population
o
|




Survival amplitude

State

L{t) = WUDW) = ) ke ™ |y)

1_|

L]

Survival probability

unique complex extension

it — z2=0+1it

Population

kj = |(¥]E;)|7

Energy



c
- - S| T k=IWIEP
Survival amplltude P
State B Fee®” ‘el o
( ) _ <¢|U Zk e—zE 1 ‘¢> Energy
Rate function
- Survival probability _ 1Qg ‘ L‘
L[’
_ t
unique complex extension Log
it — 2= 0B+t >




Survival amplitude T

L(t) = @O0) =Y ke |y) Energy

1 Rate function

—log |£|

Population

Log

=N 7 (1. @) Vet G)\s | = j

’ Y N, ANy~ | / .
/ F—t | (. 7 ettt @ @/ e — £z \/\/ ’ -
GWN N N W




—log | L]

A

Heyl et al.
PRL 110, 135704 (2013)

Quench _ '

1t

-12 -8 -4 0 4

N — o0
DQPT (-Il)

Why zeros?



—log | L]

Heyl et al. T E :Az z E :Ax
PRL 110, 135704 (2013) H J 030441 T h o
) 1=1

Quench @7

1t

Why zeros?

Homrighausen et al.
PRB 96,104436 (2017)

H = QNZ

Sz z—l—l —FFZS';:B
1=1

1 — j
e ‘ -
0.4 t regular
0.3
Iy | iy ]
0.2
anomalous trivial
0.1
O _/ /V 1 1 /V //
..................... O 1 5 2 25 3 00
l o
12 8 4 0 4 N — o0 QPT
DQPT (-1l) I'=0
'l
a0 d
r—o'l FC FC
|




\/\ / __________________________________________________________ .
___________________ ‘ hopn 0FTED

(O)

What determines
the distribution of the zeros?

t



What determines
the distribution of the zeros?

Hy + AV\W /




Zeros of holomorphic functions
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Different time scales
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Short times

The dominant part
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Conclusions

Zeros comes from the dominant parts of the initial state
- the envelope

Zeros form chain-like structures around 3 ,;, with (quasi-) periods 7,
Asymmetry of the initial state may delay the first zero
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