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V (x) = −gx4 isospectral to V (x) = 4gx4 −
√
2gx



Known since 1997: “PT -symmetric Quantum Mechanics”

[Bender & Böttcher, 1997]
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Discovered by accident

[Bender & Böttcher, 1997]



No stable classical ground state!



Purely Quantum Phenomenon!



Can be tested in AMO experiments, e.g. at TU Wien: Schmiedmayer
group
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Classical ground state is not stable





Negative Coupling To the Rescue!

No time for details, but Dec 2024 colloquium recording available:
Link to Recording

https://www.youtube.com/watch?v=gLiGHuE7to8
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Central European Supercluster for High Energy Theory
(CENTAURUS)

Virtual collaboration of HEP theory groups

Minimal administration, physics first

Increased visibility

Identify common goals/strategy

Offer common teaching for special topics

Mentioned as “very good idea” by Restricted European Committee
for Future Accelerators (RECFA Austria visit, Sep 2026)

Want to know more? Contact: centaurus@quantengesellschaft.at
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Summary and Conclusions

Quantum mechanics needs less symmetry than often assumed

Same Standard Model theory allows for new physical solutions

Particularly important for cosmology/Higgs

Policy level: push to set up European network of HEP theory
departments
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Path Integral Perspective – Contour Deformations





Negative Coupling Quantum Mechanics



Physics Perspective: Scattering



Special Potential Barriers: “Upside-Down” Potentials

[Micheline B. Soley, C. M. Bender, A. D. Stone, PRL (2023)]



Theory prediction: reflectionless scattering for some energies!

Scattering on quasi 1d truncated V (x) = −x4

[Micheline B. Soley, C. M. Bender, A. D. Stone, PRL (2023)]



What does reflectionless scattering mean?

Sending in wavepacket
ψ(x) with generic E > 0
will scatter
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For E = En > 0 ψn(x) is exact solution of Hψ = Eψ
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