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From Quantum Bayesianism (QBism) to Phenomenology

—a case study of the Wigner’s friend thought experiment

LI Jitang
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Abstract: After von Neumann proposed that the “wave function collapse” in quantum measurement might termi-

! . . . . . . Cxxre / .
nate at the observer's consciousness in the “observation chain” , Wigner introduced the “Wigner's friend”

thought experiment, leading to a famous paradox. Quantum Bayesianism (QBism) argues that this paradox vio-

lates the “QBist Copernican principle”, asserting that Wigner cannot treat his friend as a subject fundamentally

different from himself. This perspective aligns with the scenario in Merleau-Ponty's body phenomenology of

“one hand touching the other”.

Furthermore, from the perspective of computational phenomenology based on

active inference, we provide a more concrete resolution to the “Wigner's friend” paradox.
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Figure 1 God’s Eye, Wigner’s Eye, and Wigner’s Friend’s Eye""’

(a) In usual descriptions of various Wigner's-friend thought experiments, there is an urge to portray everything from a God's eye

view, which QBism opposes; (b) Instead, in QBism, to make predictions, Wigner treats his friend, the particle, and the labora-

tory surrounding her as a physical system external to himself; While (¢) to make her own predictions, the friend must reciprocally

treat Wigner, the particle, and her surrounding laboratory as a physical system external to herself.
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Figure 2 A probabilistic graphical model showing a deep generative model with three hierarchical levels of state inference
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