
HowZenofound-thebo.to

M
. Wolf



Quantumzenoeffe.it?::::::::::::::

What about :

° open systems ?

° time - dependent evolutions ?

° non - projectire measurement ?
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Projective measurement

- Quantum operation T : B. ( H ) → B. ( H ) c. p . ,
Trace non - increasing

Assumption :
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spectralgap
"
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Hamilton ian evolution

→ Quantum dynamical semi
group

CTL : B. LH ) → B. ( H )

norm continuous
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Time

Time - dependent master equations : dt SA ) = Lt ( SH )) ,
Slo ) : So

,
TETON ]

T

Lipschitz & bonnded

W
[ + es ]

: Sls ) ↳ S lt ) propagator

Eu : =

,
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time - ordered

::::::::::::
proofidea.no two time - scales

° approximation with piecewise anstaut generators

° apply time - independent result
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General ization of the quantum Zero effect

based on the assumption :

° Danach space

• Interception by constructions with

special gap

° Evolution with bounded generators

'

Quantum structure '

not really required .
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T : G
"

→ 62×2
,

Tcs ) : = trtis ]

"
vacuum

"

! ! ! = < ttiiaoxilowi - in

Input state So : = 11×11×010×01 W : rotation by angle In in span f 101 >
,
110 > }

:::::ä::.
so that 110 > is measured

S
"

: = [( id T ) OW )
"

( So ) E conv | 110×101
, 100×001 }

Evolution governed by stochastic matrix ( Ii ! )
"

=/ ! ) ,
c : > cos ( E )

Absorption with prob .
1 -

c
"

=
.



G-eneralizatiov.IT
: B. ( 71 ) → B. (7) ° cptp

° spectralgap
!

• unique fixed point 10×01 = vacuum
,
P : > I - IOXOI

canTbediscriminatedtinteraction-fr.ee/fromid?-

Possible meaning of
' interaction - free

'

:

1) Demon in the box detects non - vacuum input with

negligibk total probability .

2) Total absorbed energy / # photons is negligible .
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: B. ( 71 ) → B. 171 ) ° cptp

° spectralgap
• unique fixed point 10×01 vacuum

,
P : > I - 10×01

HE BCH ) Hamilton : au not www.nlingwithloxol ,
W ( s ) : = e-

" " " Sei " "
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G-eneralizatiov.IT
: B. ( 71 ) → B. 171 ) ° cptp

° spectralgap
• unique fixed point 10×01 vacuum

,
P : > I - IOXOI

H E B CH ) Hamilton : au not www.nlingwithloxol ,
W ( s ) : = e-

" " " Sei " "

s
.
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S
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Thm.info/-PSuI--0li

note : detects non - vacuum input S with prob .
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conjngate channel Stine spring isomelry
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,
So = 10×01

ThEItrEPsi=0\

profi : s ) (W . T )
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ergo die project on
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,
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.

E- terms vanish due to properties imphied by

nisten cc of pure fixed point .



G-eneralizatiou.TW
hat if there are more f- xedpoints ?

Solution 1 :
-

find Hst
. degeneracy is not lifted

( dimmt < o ) symmetrie F
using the symmetry

group of the vacuum :

-

Fis ) N ! UFIU *
su ) n

'
du =

→ 7- drin
. commutant with embedded relevant qubit

If fixed point still not unique add qubit ancilla and

encode into qubit space span f 101 >
,

too > t In > }

um . : :::±:÷:÷÷::::"



Generalitaeten

Interaction - free discrimination still works for a unitary and

• a compact set of channels

. a memory channel that is semicausal

- .

⑤ftp.AOA-proofingredieutisemicansal-tsemilocalizable



G-enerahizatiou.IT/nteracIion-freediscrimination

of two

channels that have the vacuum astianya.Y.areotherwis.ge

problem : both channels
'

freeze
'

the

evolution
.



summar-yolopenproblen.su
Quantum Zeno effects genvalizes to time - dependhnt , open dynamics
and general quantum operations .

° Speed of convergence
?

° Unbonnded generators ? a- EC norms ?

° Interaction - free channel discrimination is generali
possible if one hypothese's is a unitary .

° Quantitative bonds for imperfect cases .

° Asymmetrie scenaria ?

° GPT & RT ?

Thank to : Tim Möbus & Markus Hasenöhrl .


