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Part I. Building a paradox : a journey
through thought experiments in QM .

Part II. Paradoxes and interpretations of QM:

obstacles and objections .

Part III. Generalizing the paradox : cycles
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* modeling measurements

* Wigner's friend

* Deutsch 's friend

* reasoning agents & reasoning circuit

* FR thought experiment

* assumptions of FR



Example : Stern - Gerlach experiment
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Example : CNOT as memory update
- -
- - - - - - - -

70Aµ
W (Wigner's friend )

*

Alice : R 21%+131172 -☒-

Wigner : R ✗ 1%+1311>R-
✗ 1007pA + put>ra

A 10>a
b-



Example : Deutsch's version of-wigners friend
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Example : reasoning as a a
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Testing example : FR thought experiment
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(Ursula ) |u=ok⇒b=#
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Testing example : FR thought experiment
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Testing example : FR thought experiment
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- - -

- - -
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→ paradox !



Assumptions
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and ⇒Consistency :

Single outcome : or=

§f¥ Quantum theory : deterministic Born rule

1 Unitarily : modeling
evolution as unitary )



P-wtIEH-erpretations.lt
interpretations : crash course & classification

* FR and interpretations

* main objections

* software to test interpretations
Q objections



Interpretations
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Range of applicability + role of agents



interpretations ( & FR )

Copenhagen:

wy
,
¥ cut the same for

all observers

Neo - Copenhagen :

*
,

¥
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interpretations ( & FR )

M_auyElls :
w

¥ ¥
,

the entire universe

is below the cut

QBn:

¥ µ, any observer
is above

their own cut



Interpretations ( & FR )
- - -

-
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Collapse theories :
-

wg
,

¥ the cut is fundamentally
fixed

(only microscopic
systems under )



bjeetions

* agents = abstract info - processing systems ?

* sharing reference frames ?

* logic is bad ?

* statements are probabilistic ?

* agents are ,, Hadamarded
" TM Scott Aaronson

?

* . . .
?
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→ anansi. !



your favorite
axiom system your model for your preferred%↳? Interpretation
-

- modal logic
- (neo) Copenhagen

- paraconsistent desired communication
- collapse theories

r \ -

t.pro/-o#

☐¥ " I → conclusion !2. . - -

consistent or[ inconsistent ]
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* classical paradoxes of knowledge

* reference relation graphs & cycles

* non - transitivity of QM

* contextual'ty 2 contexts in FR

* paradoxes ⇒ contextually



C-lassidparad-es.tk#edge-

a__I.A

ñ

④
SA = 1 ⇒ sa = O

sa =D ⇒ sa = 1- ( reference graph )

→ no valid evaluation of Sa !



C-lassidparad-es.tk#edgeB
of !É+I ☐ telling

lying .

Yi Yi
Sa = I ⇒ Sis = 1 ⇒ sa = O

SA = ° ⇒ Sis = 0 ⇒ sa = 1

A

-

2- cycle



NÉityotQM_

Classical : b=1 ⇒ D= 1 ⇒ w= fail

⇒ b=1 ⇒ w = fail

Quantum : b=1 ⇒ D= 1- ⇒ w= fail

⇒ b=1 ⇒ w = fail

,
Ta] = 0 [ Ita , Tw] = 0

[ Itb
,
Tw ] ≠ 0

→ no valid

probability
distribution



Contexts

locally consistent
&

globally inconsistent



Contexts

Meas
.
scenario : (X

,
M
,
O)

I ↑ I
set of variab . contexts set of outcomes

s :C→ Oc mapping of outcomes

Compatible assignments : Selene = Selene '

Contextually : t s which is not compatible



Contextually & paradox
- -

we discover a multi-agent paradox
↓

we recover a reference cycle

↓
if non - contextual : 7 PC as

.
. . . , )

↓
no paradox ! → contextual !



Thought exp .Github
→

repo & interpret .
→

Ihankyouforyourattenti.io#M-TEto be continued
. . .


