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Abstract: We report experimental measurements of the rates of blackbody-radiation-induced transitions between

highlying (n > 60) S, P, and D Rydberg levels of rubidium atomsin a magneto-optical trap using a hybrid field

ionization and state-sel ective depumping technique. Our results reveal significant deviations of the measured

transition rates from theory for well-defined ranges of the principal quantum number. We assume that the

most likely cause for those deviations is a modified blackbody spectrum inside the glass cell in which the

magneto-optical trap isformed, and we test this assumption by installing electrodes to create an additional

microwave cavity around the cell. From the results, we conclude that it should be possible to use such external cavities to control and suppress the
blackbody-radiation-induced transitions."
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Rydberg atoms are long-lived, interact strongly...

Rydberg atom .

size ~ n?

Ex.: Rb n=70, ~ MHz at 10 um
ignizavon felde i lifetime around 150 us
n>20 @

lifetime ~ n?
QUANTUM COMPUTATION
QUANTUM SIMULATION

QUANTUM METROLOGY

van der Waals
coefficient ~ n'!

= micrometer
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... and give rise to strongly correlated dynamics
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... and give rise to strongly correlated dynamics
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Experimental observation of controllable Kinetic constraints in a cold atomic gas
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... and give rise to strongly correlated dynamics
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van der Waals explosion of cold Rydberg clusters
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How «ideal» is our model?
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How «ideal» is our model?
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Experimental signatures of an absorbing-state phase transition in an open driven

many-body quantum system
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How «ideal» is our model?
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How «ideal» is our model?
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...not very! Now how can we measure this?
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Rydberg state lifetime measurements
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...not very! Now how can we measure this?
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...not very! Now how can we measure this?
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...not very! Now how can we measure this?
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not very! Now how can we measure this?
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...not very! Now how can we measure this?
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Deexcitation spectroscopy of strongly interacting Rydberg gases
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..not very! Now how can we measure this?
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...not very! Now how can we measure this?
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...not very! Now how can we measure this?
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...not very! Now how can we measure this?
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Large anomalies in the target lifetime — what’s going on?
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Is it just background microwave radiation...
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Is it just background microwave radiation...
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Is it just background microwave radiation...
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Is it just background microwave radiation...
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...or could it be the geometry...?
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...or could it be the geometry...?
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Brief aside: the «pros» of knowing your literature...

VOLUME 49, NUMBER 2 PHYSICAL REVIEW LETTERS 12 Jury 1982
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All-optical measurement of Rvdberg-state lifetimes

Markus Mack.” Jens Grimmel. Florian Karlewski, Lérine Sarkany. Helge Hattermann. and Jézsef Fortagh!

Pirsa: 22070020 Page 36/42



...or could it be the geometry...?
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...or could it be the geometry...?
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...or could it be the geometry...?
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...or could it be the geometry...?
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Summaryv: what we’ve learned

Rydberg atoms are not so ideal two level systems
Strong dissipation due to BBR-induced population transfer

Deviations from theory due to geometry of the apparatus
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Summaryv: what we’ve learned

Rydberg atoms are not so ideal two level systems
Strong dissipation due to BBR-induced population transfer

Deviations from theory due to geometry of the apparatus

Can control (to some extent) dissipation by altering geometry

Thank you for your attention!
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