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Experimental superposition of causal orders and investiga-
tion of hyper-complex quantum theories

The advantages of the photons makes optical quantum systems ideally suited for
fundamental quantum physics experiments and a variety of applications in quan-
tum information processing. Here | will discuss new experimental insights into new
quantum computational concepts that superimpose the order of quantum gates [1,2]
as well as experimental benchmark values for hyper-complex extension of quantum
mechanics that relay on quaternions instead of complex numbers) [3].

As outlook | will briefly discuss the current status of (a) new fundamental quantum
experiments that aim to test the interface between quantum mechanics and gravity
[4], and (b) photonic quantum technology for truly scalable quantum computers.
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