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Abstract: <span>| review the recent work performed on computing the geometric
discord in non-inertial frames. We consider the well-known case of an

inertially maximally entangled state shared by inertial Alice and non-inertial
Robb. It isfound that for high accel erations the geometric discord decaysto a
negligible amount; thisisin stark contrast to the entropic definition of

guantum discord which asymptotes to a finite value in the same limit. Such a
result has two different implications: the first being that usable quantum
correlations are more limited in this regime than previously thought and the
second being that geometric discord may not be a sufficient measure of quantum
correlations. | will discuss both of these perspectives.
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The Quantum and Geometric Discords

Measures of quantum correlation beyond entanglement, for mixed states.

We find that mixed separable states can have nonzero discord.

Consider a bipartite state p,; with reduced states p, and pj.

Recall the mutual information:

A B
A|B BJA
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Classically Bayes’ rule gives I(A : B) = J(A : B).

In QM the conditional entropy depends on what measurement (PVM) {I1,}
we perform on pg,

S(AIB)n; = Z!’;S(!’.\ I, )-

1
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The geometric discord is

D-(A,B) = min||pag — XHﬁs =minTr((pag — ¥)*),
X O ' X "
where C is the set of states with D(A,B) = 0.
This is equivalent to
D(A, B) = ming; Tr((pag — Pag)*)-
g
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The global state: 1Y) = (105)ar 10k Vs + 110 110 )/ V2,
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The global state: 1Y) = (10s) 4 10k + 1150 110 )/ V2,
where 1), = Ci R |0),, is a one-particle Unruh mode (g = 1).

Cx g = cosh(ry )ay ; — sinh(ry )a;_ > Where tanh(ry) =e™" i
Why use Unruh?
@ Pure positive frequency in Minkowski basis = [0),, = |0),
@ form complete orthonormal basis,
@ they are single frequency in the Rindler basis.

Problems:
@ highly oscillatory at horizon (not very physical),
e different accelerations correspond to different states.
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The Alice-Rob state: pear = Try(|y) (Y1).

Previous findings

07804 - ———- - ="

Negativity
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The Alice-Rob state: par = Try(|y) (Y1).

Previous findings

0.76 4

Negativity

~
-

Q: What about the geometric discord? Dg = ming ; Tr((pap — ;)_f'\;; )%)

A: (1 -2)2+t°)
[)(r: P - t
4(1 +t2)3

rtlk|/a

I
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The Alice-Rob state: pPar = Trp(|Y) (Y |).

Previous findings

0.7804- — - ——- ="

Negativity

~
-

Q: What about the geometric discord? D¢ = mingg ; Tr((pap — ;J_f'\;g )%)
A: (1-t)(2+¢%) .
D(r-: 53 , =€ e
4(1+t=)

(for measurements over Alice’s system).

Decays to zero when a — oo!
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In fact, we don’t even need to minimize.
e.g. using I1, = |n) (n| = p,, = diag(pz).

= D, — 0 as a — oo for measurements over both Alice and Rob.
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In fact, we don’t even need to minimize.
e.g. using I1, = |n) (n| = p,, = diag(pss).

= D, — 0 as a — oo for measurements over both Alice and Rob.

This seems strange...

A result of infinite dimension and unbounded energy.
@ Similar results seen in Gaussian geometric discord.

@ In fact, same thing for geometric measure of entanglement!
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Implication 1

The geometric discord is not a faithful measure of
quantum correlations in continuous variable systems.

The Alice-Rob system appears to serve as an illustrative example for this.

@ The trace (1-norm) distance Tr(+/(pan — P’ )?) does not vanish.
Al AB

@ Joint-correlators disagree. E.g. (X,Xz),» = 0 but (X;Xg), — oo0.
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Implication 2

Nevertheless, quantum communication procedures
(among possibly others) are significantly
limited for large accelerations.
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Implication 2

Nevertheless, quantum communication procedures
(among possibly others) are significantly
limited for large accelerations.

In addition to other operational significance, the geometric discord...

@ is the figure of merit for remote state preparation.

@ This is true even for 2 x oo dimensions!

No entanglement = no teleportation.
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Conclusions

The geometric discord vanishes in the infinite acceleration limit, unlike the
entropic definition of discord.
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Conclusions
The geometric discord vanishes in the infinite acceleration limit, unlike the
entropic definition of discord.

This result has two implications:

@ The geometric discord is not a faithful quantifier of quantum
correlations in infinite dimensions.
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Conclusions

The geometric discord vanishes in the infinite acceleration limit, unlike the
entropic definition of discord.

This result has two implications:

@ The geometric discord is not a faithful quantifier of quantum
correlations in infinite dimensions.

@ Quantum communication for large accelerations is severely limited,
despite the presence of quantum correlations.
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Future Projects

@ Scaling of discord in thermal bosonic field

@ Understanding discord in terms of entanglement on a dilated Hilbert
space

@ Understand Unruh effect as viewed from inertial perspective.
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