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Casimir effect
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meaning but the difference between these sums in the two situations,
}(Zhw)— 1 (Shw)y, will be shown to have a well defined value and this
value will be interpreted as the interaction between the plate and the
xy face.

The possible vibrations of a cavity defined by =
0<x<<L, 0<<y<L, 0<z<a

have wave numbers
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NC and Casimir effect




NC and Casimir effect 6

“Soft confinement” through a potential (SF and Mignemi, 2020)
Hy = p> + VH(%L — L) + VH(=%. — L)

1 Scalar field, time x anti-Snydery_; ([%, %] = —i2J;)
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NC and Casimir effect 6

“Soft confinement” through a potential (SF and Mignemi, 2020)
Hy = p> + VH(%L — L) + VH(=%. — L)

1} Scalar field, time x anti-Snyder,, ; ([%, %] = —i2J;)

7= ory /w o () /wd (p)
= D—1 — 32,2\D/2-1/2 n\pP)— nintp) |
2(2m) o (1 — 32p2)bra=1/ — 0

0.0 le-3
. -0.2 a
® Divergences 9 —0.4 /,//
sl +— m=10,5=02
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Casimir and (Q)G
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® Noncommutativity, see previous slide, F = 7280% - 487;84 T + o(8%).

e First graviton corrections (Donoghue et al), V(r) = —&mm (1 Slmtmy) _ 127 Gﬁ)

r

Dark scalar ¢ (Brax et al., 2021), O1 = A=3NN¢?, O = A"2Ny*Ng*id, ¢, ...): UV r=®, IR e=2mr=F8/2

® Axion a (Klimchitskaya et al., 2021) , —igz¥y5ea(x), V(r) = 2 Ki(2mar)

327r m2 r2



Casimir and (Q)G

Klimchltskaya et al. (2021),
(r) - 32.”3,7,2 ,2 K1(2mar) m [eV]
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Conclusions

® Casimir experiments provide valuable constraints for (Q)G; for an axion, specially for m, ~ 10~ 1eV.

® Constraints on QG: Tan et al (2020), aponoghue/exp bound ~ 10757,
Extrapolation to our Casimir in Snyder: 3Mp < 10°6.

® Experiment vs. observations.

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

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