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Rydberg states — liquid “He
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Stark Tuning Resonance

Ground state to first excited Rydberg state
Resonant frequency f,, increases with E,

240_ ot L L L L L L ! "_
- 5.06 GHz/(kV/m),-~_ .
2o0[ He 2 m) 1 ® Brown, Grimes,
: Zipfel, 1976
= T 189.6 GHz :
(3 180L 10.6 kV/m _
"~ 160[ :
1401, 48 e
; Low power
1200 v
0 5 10 15 20

E (kV/m)
Z



Temperature dependent resonance

189.6 GHz
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Inhomogeneous broadening
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- Lineshape independent ! ' ' '
of T<0.5K - 08 Dataat0.25K
o
* Inhomogeneous broadening S 06F .
Peaks from E, variation (0.3%)? | g | Disk + edges /
O ' e -
* Non-parallel disk electrodes: < Ll \
Parabolic lineshape T e
e 8 um across 50 mm -0.1 -0.08 -0.06 -0.04 -0.02 0
AR == " \oltage/V < >
0=0.17 mrad = 35” arc 9 100 MHz
* Lorentzian contribution small?



Convolution

Use lineshape at 0.3 K as a template
Convolute with a Lorentzian
Fit linewidth y to data = y(T)
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Microwave absorption at 189.6 GHz

Convolution
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Microwave linewidth y(T)
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Temperature dependent linewidth

H. Isshiki et al.J.Phys.Soc Japan 76, 094704 (2007)

B = 2.1 (3He); 1.6 (*He)
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Temperature dependent resonance f;,
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Ripplon induced Lamb shift Temperature dependent resonance
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Density dependence of holding field
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Temperature dependence of f,,
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Microwave absorption - Coulomb shift
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Optical bistability in microwave absoprtion

D. Konstantinov et al. PRL 103, 096801 (2009)

High-powers:
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Hysteresis in conductivity Complex microwave lineshape
0.5 —
o n =8.0x10" cm”
0.2 870 uW ﬁ\rm K 04
]
n
7 0.3
, | . a
0.2
0.1
0
Differential
absorption
, o' = da/dV,
0.5 a [ f,,=189.6 GHz
1.3K
-1 R _ l
22,0 221 22.2 22.3 22.4 225 22.6 Im(a') z—j(a_ V,)—a.(V,))aV,
V_ (V) v,




Hysteresis = Complex Lineshape
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Conclusions

- Temperature dependent Rydberg levels
* Inhomogeneous broadening
« Enhanced Ando linewidth

« Microwave absorption bistability (hysteresis)
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