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Main result (arXiv: 2308. 05%32)
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The problem with quantum meqb_ A 3
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We do not expect the Hilbert space of quantum gravity to be naturally equipped with
a tensor product structure such as (1.1). An essential property of the tensor product is
that operators within the different factors commute: [A ® I, I ® B] = 0 for any operators
A and B. There are strong arguments that such locally supported commuting operators

simply cannot exist in quantum gravity [10, 11]. The basic obstruction is diffeomorphism

invariance: physical operators in quantum gravity should be diffeomorphism invariant, but

the action of a diffeomorphism is to permute the points of spacetime. Thus an invariant

Doonelly, Fredel, 2046
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