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(" We propose a method which allows to couple N remote single photon\ ( Ref . )
emitters with a A-configuration to form any symmetric N-qubit state [1,2] or ererences:
any (symmetric or non-symmetric) total angular momentum eigenstates of [1] C.Thiel et al., Phys. Rev. Lett. 99, 193602 (2007) [4] A. Maser et al., Phys. Rev. A 81, 053842 (2010)
the N-qubit compound [3]. Modifying slightly the setup, the same classes of [2] T. Bastin et al., Phys. Rev. Lett. 102, 053601 (2009) [5] T. Bastin et al., Phys. Rev. Lett. 103, 070503 (2009)

states can also be generate among the polarization degrees of freedom of

[3] A. Maser et al., Phys. Rev. A 79, 033833 (2009)
L N photons [4].
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| | | I Generally, N qubits can be coupled to 2N different quantum states.
optical fibers Detection operator We exemplﬁfy our method for
y b SR 1. Example: 2-qubit system 2. Example: 3-qubit system this state !

Total angular momentum (TAM) eigenstates |5, m) are defined as the 875, m) = S(S 4+ 1)H? |5, m)

eigenstates of the total angular momentum operator S and its z-component s.. 818, m) = mA|S,m)
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Any symmetric N-qubit state (1) can be expressed as a sum of symmetric Dicke Including Including
states | Dy (k) , with |2 (k)) being the symmetric Dicke state with k |+ 7 shift = shift
excitations. i . X
m==) This approach corresponds to a successive ™= We have found an algorithm that transforms the
o) = i o 1Dy () coupling of angular momenta. coupling of angl_JIar n:olme{na into explicit
- experimental setups.
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TSP V. Generation of all above States in Photonic Qubits
1 =1===!
|D3(1)) = }3 (H ==} 4=+ =)+ == +}) Moving the polarizers from the detectors to the single photon sources allows to generate the equivalent states encoded
v
|D3(2)) = \}3(\++ Y = ) =4 ) in the polarization degrees of freedom of N photons [4].
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The coefficients ¢ are used to construct the polynomial #(=) .
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The roots = of this polynomial define the polarizer orientations «; = oo™ + fa .

In case of a 3-qubit state there is furthermore a simple correspondence between

polarizer orientation and the entanglement class of the generated state [1,5].

State |10 | cOmpatible with a successful detection event:
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mmm) Direct transfer of results obtained for the generation of entangled states in matter qubits is possible.
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