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MOTIVATION



MOTIVATION: STERN GERLACH

—T 11

electron

Stern-Gerlach apparatus

— [

electron

signal Stern-Gerlach apparatus

~
~

perceiver(>environment)

/

spin up

spin down

spin down

spin up



OBJECTIVE CLASSICAL REALITY

Definition (Objective Classical Reality")
The state of a signal s exists objectively if multiple observers (o,) can probe the

signal independently and without disturbing it.

jointly called perceiver

"Horodecki, R., Korbicz, J. K., and Horodecki, P. Phys. Rev. A. Mar. 2015.



NO-GO THEOREM



NO-GO THEOREM

not all true:

1. unitary quantum mechanics holds universally v
2. for|p) €e d CHp

UL |D)s|dhp = Z m|1)s|Pme)p (Objective classical reality) v (1)

3. measurement outcomes distinguishable: v/

<me’7>n¢> = 5mn<7)mX”Pm¢>> (2)

4. finite dimensional Hilbert spaces v
5. arbitrary initial state (®=H,) x



NO-GO THEOREM: SIMPLE ARGUMENT

outcome m subspace: &y = {|Pmy)V|¢) € O}

®n

— q)CHp



QuDIT MEASUREMENT PROCEDURE




CORRELATED PERCEIVER

signal: #s = C¢

perceiver: Hp = (C9)2N

Clnds [P)p = Z¢l|l>p1|l>p2 .o+ Doy (3)
l



TRANSFERRING CORRELATION (IMPRINT)

Ia—>b’m>a|n>b = |m>a|n + m>b

T plm)aln)y = [m)aln — m),

(4)



QuUDIT MEASUREMENT PROCEDURE

[)s|d)p = Zwm@ [M)slpi|Dps - - Doy

lz**)lH

M)s|l+m)p, |Dp, - |Dpy
lzl’j "P1 (5)
[Msll+m —Dp,[Dp, - - [Dpx

= (X wnlm)dmin, ) (ot -0

repeating:

(3= mlmbimipy - M) ) (32 Ao -1 ) (6)

correlation is a resource!



NUMERICAL RESULTS




CORRELATION PROXY

pairwise correlations : level of agreement of measurement outcomes

Co: Z pairwise correlations with qudit « (7)

compare initial C, with final Cs!



SIMULATION PROCEDURE

Hs = C2
Hp = (C?)*N




SIMULATION RESULTS: Cs VS Cp
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SUMMARY




- special initial state for perceiver
« correlation is a resource

« simulations confirm hypothesis
 how did correlation emerge?

« experimental confirmation?

13



THANKS! ANY QUESTIONS?
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