Recap: Weak Schur sampling

Weak Schur sampling

Let p be a density operator with spectrum r = (r,,...,ry) wherer, 2r, 221,20, let
A=(A;..sAy) -y nand set A = % Then,

tr(P,p®") < (n + 1)@ exp (-nD(Xll r))

Extend this bound to a set S of possible spectra by defining

Ps=> P,
AFn,
Aes

Probability bound

d(d-1) X — —_
tr(Psp®") < (n+1)" 2 exp (—nmln {D(/\llr) :AFnAe S})



Recap: Asymptotics of spectrum estimation

Asymptotic spectrum estimation

Let p be a quantum state with (ordered) spectrum r = (r,, ..., r;), and for given £ > 0 let

Py= > Py
_A-n
AE€B(r)

Then for any 6 > 0 there exists n, such that for all n 2 n, we have tr(P,p®") 2 1 - 6.

Sample complexity of spectrum estimation; [OW15]
For a mixed state p with ordered spectrum r = (r,, ..., ), we have for any € > 0 that

Pr[dry(A,r) > €] < (n + 1)7@*D/2exp(-2ne?).

Hence, O(d2/ez)log(d/e)log(1_/6) samples are sufficient to output an estimate A for the
spectrum of p satisfying d, (A, r) < € with probability at least 1 - 6.



