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Rydberg states of electrons on helium
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Rydberg states of electrons on helium
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Absorption linewidth
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Experimental methods

+
VB-T

InSb

X –in-phase

Y-quadrature

fref

PSD

VB-T

δVmod

δVsignal

1. Absorption measurements

2. Photo-conductivity 

DK et al. PRL 2007
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3. Image-charge detection 

Kawakami et al. PRL 2019
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Heterodyne detection of absorption
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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

21.4 22.2 23.0 23.8

0

50

100

150

 500 s

 50 s

 20 s

 10 s

 2 s

 1 s

V
d
e
t (


V
)

VB-T (V)

Ramp time t

T=150 mK

Strong dependence of absorption on ramp rate!

0 100 200 300 400 500
0

5

10

S
ig

n
a
l 
A

re
a
 (

a
.u

.)

t (s)



11

Rapid Adiabatic Passage

Stark shift due to Ez
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Stark pulse
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Temperature dependence

-2 0 2 4 6 8 10 12 14 16 18

0

1

 T=50 mK

 T=140 mK

 T=200 mK

 T=250 mK

 T=300 mK

 T=350 mK

N
o

rm
a

liz
e

d
 S

ig
n

a
l

Time (s)

-8

-6

-4

-2

0

V
T

O
P
 (

V
)



14

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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decreases with increasing T! 
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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?!


