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Rydberg Atoms

High principal quantum number

n>> 1| (H-like)

_ Ry
n*Z

Energy |E, =

effective PQN n* = n — §; (J; quantum defect)

Easily polarizable

Huge dipole moments | p ~ n2eaq

Gallagher, Rydberg Atoms (Cambridge 1994)
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Dipole-Dipole Interactions
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van der Waals Interaction

RDDI (FOrster process)
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van der Waals Interaction
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Electromagnetically Induced Transparency
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Pulse propagation in EIT medium
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Pulse propagation in EIT medium
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Pulse propagation in EIT medium
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Giant cross-phase modulation:
Photonic phase gate
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Dissipative photonic interactions
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Rydberg blockade of excitation
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Photon transistor
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Dipolar Exchange Induced Transparency

with Rydberg atoms
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Each probe photon in the medium attempts to create atomic |r) excitation
with simultaneous flip of one spin atom |u) — |d) [J- =376 (Ar < zs)]

= DEIT exists for n, < ny = 2J photons  [‘spin” state |.J, J — n,)]

= (n, —ns) photons are absorbed by resonant 2LA medium: OD= 25¢pL > 1



npy-dependent

Ye—1A+

f
AJ_
o
D z|3
:
O
(o}
0
e I
= a
= X
e =
Q =
= s
= o
L 3
o uond.iosqy %

i(A19)

Yr —



DEIT medium response
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