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One of the most promising approaches to
scalable and universal photonic quantum
computation is measurement-based
quantum computing, which uses as key
resource multi-photon entangled states. A

particularly promising protocol to
deterministically generate those is called
Lindner-Rudolph scheme [1]. In this scheme,

a single spin confined in a semiconductor
quantum dot is precessing due to a small
transverse magnetic field. If excited with a
laser with the right time a state of
entanglement between the spin and the
polarization of the photon is generated. By
repeating this process this entangle state
can be extended to more photon.

This protocol has been demonstrated by
several groups [2,3.4] and was recently
extended to enable the generatfion of
more complex entangled states, known as
“caterpillar states”, through the use of
optical pulses for spin phase control. [5].

In this poster, | will present the work carried
out in our group on the implementation of
this scheme, including recent results on
newly designed structures aimed at
extending the spin coherence time for this
profocol. This work is a fundamental
milestone toward small scale
demonstrations of fault-tolerant quantum
computing.
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Figure 1: Cross-correlation measurements
between orthogonal polarizations in the circular
basis of the quantum dot (eigenbasis of the
spin) with different angles of linear polarization
of excitation. The decoherence time of the spin
can be extracted from the decay time of the
oscillafions.
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