
Geometrical interpretation of the argument of weak values 

of general observables in CPN-1 and on the Bloch sphere 
L. B. Ferraz1, D. Lambert2, Y. Caudano1

1 Research Unit Lasers and Spectroscopies (UR-LLS), Namur Institute for Complex Systems (naXys) 
& Namur Institute of Structured Matter (NISM), University of Namur, Rue de Bruxelles 61,

B-5000 Namur, Belgium
2Philosophical space of Namur (ESPHIN) & Namur Institute for Complex Systems (naXys), 

University of Namur,  Rue de Bruxelles 61, B-5000 Namur, Belgium

Weak value
Argument of the weak value 

of two-level observables

Argument of the weak value in 
N-level systems

Argument of the weak value using 
the Majorana representation
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Weak values arise in a weak pre- and post-selected von Neumann
measurement. The measurement is performed through a unitary
operator involving the system and the measuring device. The
measuring strength should be very small so that the unitary
operator can be developed in series of Taylor.
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The argument of the weak value of a
projector in CPN-1 describes a geometric
phase associated to the symplectic area
generated by three vectors representing
the pre-selected state, projector state
and post-selected state.

Argument of the projector weak value
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The argument of the weak value is
associated to the symplectic area
generated by the geodesic triangle

spanned by Ԧ𝑖 , 𝑖′ and Ԧ𝑓.
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The Majorana representation maps an N-level system to N-1 stars 
on the Bloch sphere.


