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• Momentum space

• Divergences

• Invariant under realizations

• Spectral geometry

“Soft confinement” through a potential (SF and Mignemi, 2020)

HV = p̂2 + VH(x̂⊥ − L) + VH(−x̂⊥ − L)

⇓ Scalar field, time× anti-SnyderD−1 ([x̂i , x̂j ] = −iβ2Ĵij)

F =
ΩD−2

2(2π)D−1

∫ 1/β

0

dp pD−2

(1− β2p2)D/2−1/2

(
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n=1

fn(p)−
∫ ∞
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dn fn(p)
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• Noncommutativity, see previous slide, F = − π2

7680
1
L4 − π4

48384
β2

L6 +O(β4).

• First graviton corrections (Donoghue et al), V (r) = − Gm1m2
r

(
1− G(m1+m2)

rc2 − 127
30π2

G~
c3r2
)

• Dark scalar φ (Brax et al., 2021), O1 = Λ−3N̄Nφ2, O2 = Λ−2N̄γµNφ∗i∂µφ, . . . ): UV r−α, IR e−2mr r−β/2

• Axion a (Klimchitskaya et al., 2021) , −igaψ̄γ5ψa(x), V (r) = − g4
an

32π3m2
ma
r2 K1(2mar)

...
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Klimchitskaya et al. (2021),
V (r) = − g4

an
32π3m2

ma
r2 K1(2mar)

Fichet et al. (2021), O1 = Λ−3N̄Nφ2

D’Eramo et al. (2022),
BBN, Kim-Shifman-Vainshtein-
Zakharov axion, L ∼ Jπ∂µa
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• Casimir experiments provide valuable constraints for (Q)G; for an axion, specially for ma ∼ 10−1eV.

• Constraints on QG: Tan et al (2020), αDonoghue/αexp bound ∼ 10−57.
Extrapolation to our Casimir in Snyder: βMP . 1056.

• Experiment vs. observations.

• More general situations. Lifshitz configurations as in Milton et al.
(2019), Fulling et al. (2021), SF, Mazzitelli and Mantiñan (2022).

• Bonus track: Archimedes experiment. Calloni et al. (2022).
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