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Testing Diosi-Penrose collapse
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Testing Diosi-Penrose collapse

=Pl

R
IG &< N——
gravity I Gm
Ve
o 2 Heavy resonator
Ot AN

Long coherence time
— High Q

Make a cat!
)= |ge)+ |2

m

How?

1,!U D Ift Bose et al., 2025, Rev. Mod. Phys.
e Gely and Steele, 2021, AVS Quantum Sci. 3 Youssefi et al., 2023, Nature Physics



Making superpositions in drums
with circuit QED




Recipe for a mechanical cat

Optomechanics

Microwave Mechanical
cavity N resonator
)
8 GHz 3 MHz

]
TUDelft



Recipe for a mechanical cat

Circuit QED Optomechanics
Superconducting Microwave Mechanical
qubit N cavity . resonator

3 GHz 8 GHz

]
TUDelft



Recipe for a mechanical cat

Circuit QED Optomechanics
Superconducting Microwave Mechanical
qubit N cavity . resonator

3 GHz 8 GHz

< Microwave cat
TU Delft



Recipe for a mechanical cat

Circuit QED Optomechanics
Superconducting Microwave Mechanical
qubit N cavity . resonator
3 GHz 8 GHz 3 MHz

o = - B ~
e
— ‘ —
L] L L J | J L ] L L] L) | J L | |

< Microwave cat Mechanical cat
TU Delft



Controlling the drum
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Controlling the drum
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Controlling the drum
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Strong driving for strong coupling ST
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Strong driving for strong coupling o]
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How to get a superpositon?
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Qubit ‘punch out’
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cQED with more photons



Large photon number
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Cosine-cosine coupling
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Putting it all together
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Fabricating the drums
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Chemical
Mechanical
Polishing

lon beam
etching

oy 7/30/2026 HV | spot | WD mag B3 | det | tit | dwell | P — Trench definition Sacrificial layer Planarization
> | 5:16:21PM | 5.00kV | 3.0 | 7.6 mm | 12000x | ETD | -15° | 6 VE LCOM_v_1 0 .
\ el
o® V%

I
o, BN e |

Drumhead definition Release Cooldown

3
TU Delft Youssefi et al., 2025, Phys. Rev. Applied

16



First cooldown of the chip
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Qubit is alive
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Characterizing the qubit
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Characterizing the qubit
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Characterizing the qubit
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Coherence times are decent
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What’s next?

Qubit and drum both work!
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What’s next? Improvements:

* FIX setup issues

Qubit and drum both work! * Lower qubit frequency
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What’s next? Improvements:

* FiX setup issues
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Nonlinear coupling in circuit QED for quantum optomechanics
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