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Dark photon

- Lighter mass < O(meV) — behave like a coherent wave

- Electromagnetic interaction L freq. corresponding to DM mass
Convert into coherent E-field

Dark photon interaction-eigenstate

Superconducting qubit: transmon

XM = XH — eg# Ordinary photon
Dark photon mass-eigenstate kinetic mixing parameter

Capacitor

- Excited by coherent E-field

- Nonlinear LC circuit

X

Josephson
Junction

- Josephson Junction
as nonlinear inductance




Main idea

Dark Cavity Freq. of DM-converted E-field
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Repetitive counting experiment
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Excitation with
Pge() with anomalous excitation rate

T = 0(100 ps)
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fo1: resonant freq. of transmon,  t: lifetime of transmon




Easy frequency tuning

- SQUID

Change resonant freq. through
external magnetic flux ¢y

Pext = Pext Po
Pext
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Easy frequency tuning

- AC Stark shift

I Off-resonant tone fy;+ Ags

Change resonant freq. through
Off-resonant tone

5,02
24 (5q + Aqs)

Afo1 =

QO.: amplitude of off-resonant tone

84: qubit anharmonicity



Preliminary Results
from 4.1622 to 4.1624 GHz
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no peak ( > 50) — suggest no dark photons in these freq. range



Outlook
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Future exploration area by this method

-Design optimization for the search
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