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Rydberg states of electrons on helium
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Absorption linewidth
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Experimental methods
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3. Image-charge detection 

Kawakami et al. PRL 2019
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Heterodyne detection of absorption

+
VB-T

Local Oscillator Source (~143GHz)

MixerRF LO

IF Intermediate Frequency (~3GHz) Signal

~140GHz

100 ns

Homemade Cryogenic Mixer

Slava Dvornichenko



6

Low-temperature experimental setup
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Absorption signal by slow modulation
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Absorption signal by fast sweep
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Demonstration of method
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Now we can do it on a short time scale!
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Dependence on Ramp rate
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Rapid Adiabatic Passage

Stark shift due to Ez
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Stark pulse
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Temperature dependence
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Stark pulse through resonace
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Stark pulse through resonace
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Stark pulse through resonace
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Stark pulse through resonace
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Temperature dependence
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“Free Induction Decay” signal
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“Free Induction Decay” signal
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“Echo” signal
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Time of “echo” appearance depends on the rate of rapid passage!
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Oscillations
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Summary

We developed a new method to 

study MW excitation of the 

Rydberg states of EonHe on 

short time-scale  

Might allow to study relaxation 

processes in excited EonHe

system

Fast Adiabatic Passage (Landau-

Zenner gate) might be valuable 

for qubit operation21.6 22.6 23.6
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Can we apply ideas from AMO?!


