




The set
Ip
2
,

Xp
2
,

Yp
2
,

Zp
2

is an orthonormal set of operators with respect to the Hilbert-Schmidt inner product
(A, B) = tr (A†B). It can be therefore used to expand the density matrix as

⇢ =
1
2
⇥
tr (⇢)I + tr (X⇢)X + tr (Y⇢)Y + tr (Z⇢)Z

⇤

where the quantities tr (X⇢), tr (Y⇢), and tr (Z⇢) have the interpretation of the average
value of the observables X, Y and Z respectively. To get estimates of these quantities,
the measurements of X, Y and Z need to be performed repeatedly on a large number
m of equally prepared states ⇢. The uncertainty of the result is decreasing as 1/

p
m

via the central limit theorem.

The density matrix can be reconstructed from the measurement results.









































Theorem: Strong concativity of the fidelity:

Let {p
i

} and {q
i

} be probability distributions over the same index set, and ⇢
i

and �
i

be density operators, with indices from the same set. Then
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This property is similar, though not strictly analogous, to the strong convexity of the
trace distance.

Remark: Relation between the trace distance and the fidelity:

1 � F(⇢,�)  D(⇢,�) 
q

1 � F(⇢,�)2

Qualitatively, the trace distance and the fidelity are equivalent measures of distance
between quantum states.






