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Tripartite Entangled States in Two-Photon Cascades

There are two classes of entangled tripartite states, W and GHZ type. Both of these
classes can be immediately generated from two-photon cascades in atomic systems.
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Meet the Qubits

The constituent qubits of this scheme are the ground
state mF=1/2 atomic spin, and the polarization of each
of the two cascade photons.
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Tripartite states can be quickly

Classifying Tripartite States
 [si s [sc v

Unique Representation of Tripartite States

A three-qubit state can clearly be represented

Product (A-B-C) 0 0 0

classified by computing the re- - u?t( ) by these eight complex coefficients, but one

duced density matrices of each o PoreA-BE) 0 =9 =0 O state can represented many ways. In order to compare and analyze states, we

- - Bipartite (B-AC) >0 0 >0 0 want to write them in a form independent of the

qubit and the tangle of the tripar- ep |

fite state. Bipartite (C-AB) >0 >0 0 0 tooo [000) + 2001 |001) + 910 |010) + 2011 |011) + measurement bases. A set of five basis states
W >0 >0 >0 0 t100 [L00) + 101 [101) + 110 |110) + £11¢ |111) can do this compactly with four real parameters
GHZ >0 >0 >0 >0 and a phase, but only for specific sets.

Feasibility of Experiment

Acin et al. showed that (2) can uniquely repre-
sent any state. Carteret et al. proved that (1)
could represent any state, but did not prove
uniqueness. (1) is interesting because of its
aesthetic appeal.
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-GHZ PD =1
-W  PD =0.675

However, we have shown that both classes of tripartite entangled states (W
and GHZ) are expressed non-uniquely in (1):

Quality of Entang| t 1 W 1 GHZ
uality of Entanglemen
W and GHZ type cascades with ﬁ(\OOU T ‘010> T ‘100» E(‘Oom T ‘111»
acceptance angles up to 12°
-maintain 0.9 overlap Flip"two measurement bases
-scattering probabilities of 1E-4 Rotate bases by /2
1
For an atom with decay rate 1E6 Hz, (1100) 4 [111) + ]001)) 75(\010) +1001) + [111)) 1
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