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ENTANGLEMENT
AS THE CORNERSTONE
OF QUANTUM COMMUNICATIONS




BUT WHY HIGH-DIM?




(GOING BEYOND QUBITS




HIGH-DIM ENTANGLEMENT
FOR FREE
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1) WHICH STATE IS GENERATED?
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MEASURE OF ENTANGLEMENT DIMENSIONALITY:
SCcHMIDT NUMBER
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TWO MEASUREMENTS

P

~~

F(p, @) < F(p,P) < B (P




k—1
= Z A |momy)
m=0

F(p, Z)\2 (mm|p|mm) + Z Am An (mm|p|nn)

m,n7-m

— Fdiag(pa (I)) + Foff—diag(pa (I))




WHAT COUNTS AS A M




IMPLEMENTING A d-OUTCOME MEASUREMENT
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IMPLEMENTING A d-OUTCOME MEASUREMENT
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HOW TO CHOOSE |®) 7




Choose standard basis 1|mn)} and measure
experimental (unknown) state p




Calculate {\m }:
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Nominate target state|®) :
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Define tilted basis {|ij*)}
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Calculate fidelity lower bound and check witness:

F(p,®) < F(p, ®) < B(P)




Calculate fidelity lower bound and check witness:




~S

F(p,®) < F(p,®) < Bi(?)

o Exact for pure states and dephased pure states.
o (Generalized for M measurements.
o Exact in prime dimensions for M=d+1.

o Generalized for multipartite states.

o Provides lower bound for entanglement of formation.
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SUMMARY OF RESULTS

THEORY
o Fidelity and Schmidt number certification with two

measurements without assumptions on the state.

EXPERIMENT

o Highest Schmidt number (k=9) ever certified without

assumptions on the state.
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