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Outline
LocalFriendliness inequalities

Q uantumMechanics Violates
Local Friendliness

in Extended Wigner'sFriend Scenarios

ExperimentalprogramforLFuntation

IGood branches1 as observers

RE violations on quantum computers

open questions
and next steps

1




















































































Experimental Metaphysics

Tsingexperimentstexplovethespace of
physical theories

e g
Bell's inequality violations

e g
All us nothing Mermingames

e g Kochen Specker
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Absoluteness of Local Agency
Observed Events

Local Friendliness

Bong et al arXiv 1907.05607
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Absoluteness of LocalAgency
observed Events

Fuente
objective
ie not relative to

anyone or anything

Local Friendliness

Bong et al arXiv 1907.05607
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Absoluteness of Local Agency
Observed Events

wecanconstruct

breaker independentvariables

ie we can makechoices
objective uncorrelated with events

i e not relative to outside the pastlightone

anyone or anything Interventionist causation
Relativisticcausalarrow

Local Friendliness

Bong et al arXiv 1907.05607
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uteness of Local Agency
Observed Events

Local Friendliness

Get Inequality bounds on expectation
values from

ExtendedWagner's Friend Experiments

Textbook quantum mechanics fates these bounds

Bong et al arXiv 1907.05607
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Euldrriendscenar.co
sad Ax and By

are classical bits

system

so By

Brakner aux V 1804 00749 7
























































EWFSurolatansoftocalfriendline

oo BAx

targetviolation

as aBy

Bong et al arXiv 1907.05607
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Quantumcircutforhocalfriendlinssviolatof.IN
5 Charlie Friend box

1 5 Debbie

Alice

t.AE

t E.I
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LFExperimentalviolation
Charlie Debbie 1 photon qubit

Bong et al arXiv 1907.05607




















































































LFExperimentalviolation
Charlie Debbie 1 photon qubit

violations

a

purityof systemstate

Bong et al arXiv 1907.05607




















































































Interpretations of Bongetal

TDropAbsolutenssotobserved Events

Drop Local Agency

Deny a photon is an observer
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What is an observer

something
that has a reality
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Proposailorrocalfriendlinessexperimentaldroyme

LF violations scale

i i

human
one friend
photon
friend

more observer like
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Proposailoravaliriendlinessexperimeffffout

LF violations scale

Ended
evideffon
1 aug

human
one

photon
friend

friend

more observer like
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Proposailorocalindlinessexperimenteffout

LF violations scale

notobservers
observers

north
human

one friend
I.ir

more observer like
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ProposailoravaliriendlinessExpermeffffome

LF violations scale

SOMETHNGE RD

In
human

one friend
Ike

more observer like
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AI observers

F 1

i
human

one
more observer like friend

photon
friend

AGI simulation
on a fault tolerant

quantumcomputer
3 1019 logicalqubits

10 logical depth

Wiseman et al arXiv 2209.08491




















































































Obeserver like dimensions

Foremass
more objectivity e.g redundancy consensus

more degrees of freedom

more entropy
more agency
more concious e.g

FIT

more irreversible e.g MeasurementEquilibrationHypothesis
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Obeserver like dimensions

Foremass
more objectivity e.g redundancy consensus

more degrees of freedom

more entropy
more agency
more concious e.g

FIT

more irreversible e.g MeasurementEquilibrationHypothesis

higher before our focus

TaylorsMcCullough arXiv 2308.04494 20




















































































FERK AGI
simulation

1
F

human
one friend
photon
friend
BF 0

0

higher branch
factor

using quantum computers
for experiments

1 violations are not spaceseparated
21




















































































BffhÉs m when superpositions can't be distinguished

from classical mixtures

IF I 147

System such that
states

measurement
devicestates

1417 p 1 72 1 is undistinguishable

from

Cissie Ʃ kit Mischil
i

Intuition when

it is easy to distinguish the 74
and hard to interfere them

TaylorsMcCullougharXiv2308.04494 22




















































































Statecomplexity
Defy CCU for two states a and Ib is the minimum

number of gates one and two qubit needed to

satisfy

e g for 1 1 U maps in to et 197

Proposed 2ⁿᵈ low for state complexity
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and Interferace complexity

a measurable outcome change

TaylorsMcCullough arXiv 2308.04494
Aaronson Ata Susshin arXiv 2009.07450 24
























































































and Interferace complexity

a measurable outcome change

Up to a constant it is

TaylorsMcCullough arXiv 2308.04494
Aaronson Ata Susshin arXiv 2009.07450 2T









































































and Interface complexity
Abrlitytomeasureplease.net

a measurable outcome change distinguish 197 15 22

Up to a constant it is

TaylorsMcCullough arXiv 2308.04494
Aaronson Ata Susshin arXiv 2009.07450 26

































































and Interface complexity
Abrlitytomeasureplease.net

a measurable outcome change distinguish 197 15 22

Up to a constant it 137 Up to a constant 7

TaylorsMcCullough arXiv 2308.04494
Aaronson Ata Susshgg arXiv 2009.07450 27




















































































gg

Def Branch Factor Let 0 841

BF 1403 14 7 d CI 1407475 C 1 7,745,5

Hard to interfere and easy to distinguish

Taylors McCullough arXiv 2308.04494 20




















































































observer meting Branch factor

EIGHZstate1000it 111
E N 5 1

5
2
N 1

Hear random

Product random NOW β y
G Olexp N CD OCI

Two random states w

depth D Dz CI O Dz N

CD min D Dz N

Taylors McCullough arXiv 2308.04494 29






















































































9IE
wa

friend states 107 and 17

semiBruknermeqal.by

choosing erases for Alice Bob settings gives max violation

v0 828
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Results

arxiv 2409 15302
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ii.EE
but w noise we prepare p

Fidelity 2419147
prob q we prepared 147

Semi Brakner X A B2 A B A B A B 22

kne.gg

fdEfK

measured

x ̅ 8 6g to ensure violations

Max x ̅ of 0.828 means

friend state of
93.6

fidelity
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ValidatingBranch Factors




















































































Next Steps
Toredataonbetter QPOs

Can we calculate the branch factors for
meaningful

physical systems e g photodetectors
brains etc

other observer metrics potentially w other

experimental setups e g mass superposition

closing loopholes
w spacelihe separation

arxiv 2409 15302
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