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First problem: the term “measurement” is not defined in terms of
the more primitive “physical states of systems”. Isn't a measurement
just another kind of physical interaction?

Two strategies:

(1) Realist strategy: Eliminate measurement as a primitive concept
and describe everything in terms of physical states

(2) Operational strategy: Eliminate “the physical state of a system” as a
primitive concept and describe everything in terms of operational
concepts
Elements of the formalism correspond to lists of instructions of what
to do in the laboratory
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What is the expectation value of A?
A= ZLT (Lknk

<1/)‘A|?,L’) — Zk: ak:<¢|nkilw>
= Dk a’k‘:' <1//’|(f)kr> |2

irsa: 13010067 Page 11/30



Pirsa: 13010067

Operational Quantum Mechanics

§
® J

Preparation
F)

Vector

%)

k
O LA
©

Measurement
M

Projection valued
measure (PVM)

{M}

Pr(k|P,M) = (p|M|)

Page 12/30



Pirsa: 13010067

Operational Quantum Mechanics

§
® B

Preparation
F)

Vector

%)

k
O LA
©

Measurement
M

Projection valued
measure (PVM)

{rIAr}

Pr(k|P,M) = (p|M|)

Page 13/30



Pirsa: 13010067

Operational Quantum Mechanics

O
© - m B 0 LA
© ©
Preparation Transformation Measurement
F T M
_ Projection valued
vacler Unitary map measure (PVM)
) . (M)

Pr(k|P, T,M) = (p|UTNLU|1)

Page 14/30



Pirsa: 13010067

Operational Quantum Mechanics

O
® - m B 0 LS
© ©
Preparation Transformation Measurement
P T M
_ Projection valued
YoGIeH Unitary map measure (PVM)
) . (M)

Pr(klP, T,M) = ('z/;]UTI_IkUW))

Page 15/30



Operational Quantum Mechanics

§
® - m B D LA
© ©
Preparation Transformation Measurement
k P T } M
Effective preparation
Pl

) — [) = Ul

Pr(k|P",M) = (/|N|¢") = (p|UTNLU|)

Pirsa: 13010067 Page 16/30



Operational Quantum Mechanics

u
® ° m B 0 LA
© ©
Preparation Transformation Measurement
k F T } M
Effective preparation
F)l

) — [¥') = Uly)

Pr(k|P",M) = (/|N|¢") = (p|UTNLU|)

Pirsa: 13010067 Page 17/30



Operational Quantum Mechanics

u
o - m = 0 LA
© ©
Preparation Transformation Measurement
\ P T } M
Effective preparation
Pl

) — [¥') = Uly)

Pr(k|P',M) = (/|N|¢")y = (Y|UTNLU 1)

Pirsa: 13010067 Page 18/30



Pirsa: 13010067

Operational Quantum Mechanics

§
@)3

Preparation
F)

D B D LD
© ©
Transformation Measurement
T M

Effective Measurement
M/

N, — N, =UMU

Pr(k|P,M) = (|} |4) = (|UTNLU )

Page 19/30



Operational Quantum Mechanics

§ k
( /)
® B Il ® )
Preparation Measurement
L M

[

Effective preparation

me:

Update map

WA — M1)
|l,b> W%) \/<1f}||—|,‘7|1ﬂ)>

Pirsa: 13010067 Page 20/30



Operational Quantum Mechanics

§ k
( /)
® ) Il ® B
Preparation Measurement
L M

[

Effective preparation

me:

Update map

WA — Mg|v)
) Vk) A

Pirsa: 13010067 Page 21/30



Operational Quantum Mechanics

§ k
( /)
® ) Il ® B
Preparation Measurement
. M

[

Effective preparation

me:

Update map

WA — Mg|v)
) Vk) V(M)

Pirsa: 13010067 Page 22/30



Operational Quantum Mechanics

§ k
( 7
® ) Il ® )
Preparation Measurement
L M

[

Effective preparation

me:

Update map

WA — M)
) Vk) A

Pirsa: 13010067 Page 23/30



Operational Quantum Mechanics

§ k
( 2
® B Il ® )
Preparation Measurement
L M

[

Effective preparation

PA:

Update map

WA — M)
%) Vk) A

Pirsa: 13010067 Page 24/30



Is the operational interpretation satisfactory?
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