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Photon energy lifting for qubit control
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Tunable microwave cavity
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Tunable microwave cavity

Felix Ahrens - TIFPA/FBK
QUART&T  Kick-off 21/02/2025 5/11



Tuning the cavity faster than the photon lifetime
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Experimental results: sweeping the modulation amplitude

Amplitude controlled
frequency shifter arxiv:2409.00760
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Towards a more powerful photon energy lifter

Challenges:

● Resonant, narrow band lifter → broadband lifter

● CW / engineered pulse shape → pulse shape preserving

⇒    Travelling Wave Photon Energy Lifter (TWPEL)
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Travelling wave photon energy lifter
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Travelling wave photon energy lifter

Challenges:

● Dedicated dispersion engineering
● Sufficient tunability and non-linearity

Measurements ongoing!

Paper in preparation
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Travelling Wave Photon Energy Lifter for QUART&T

Questions:

● Which experiments within QUART&T would benefit from TWPELs?

● Which frequency range is required?

● Which pulse lengths are desired?
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