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Multipartite entangled states such as cluster states are essential ingredients for measurement-based quantum computing,
which offers a promising and scalable route towards the development of quantum information and technologies. With the
use of a quantum dot confined in a three dimensional micropillar cavity, entanglement between two indistinguishable pho-
tons and a semiconductor spin was recently demonstrated [1] in our group, achieving a full first step of Lindner and Rudolph
proposal [2] and yielding a high spin-photon and spin-photon-photon entanglement fidelity with an outstanding generation
rate.

We extend this study further by investigating the influence of the magnetic field intensity and polarization of the ex-
citation scheme on the generated state in order to improve the entanglement fidelity while preserving a high purity and
indistinguishably of the emitted photons. This allows us to have a better control over the generated entangled state, thus
providing building blocks for scalable and multidimensional cluster states.

FIG. 1. a. Scanning electron microscopy image of the connected micropillar in which is embedded the InGaAs quantum dot. A train of
linearly-polarized pulses leads to entanglement between the quantum dot spin and successively emitted photons. b. Polarization state of
the second emitted photon represented in the Poincaré sphere, reconstructed with a full state tomography after measurement of the last
photon in R (blue) or L (orange) polarization basis for variable delays between second and third laser pulse. c. Visual representation of
the rotation of the second photon polarization trajectory in the Poincaré sphere for different linear polarization of excitation.
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