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Apparatus

» Cs MOT

» Four parallel wire
grids

» Two MCP detectors

for ion and electron
detection

» TOF and charged
particle imaging

» 65—~ 6p—75S—np

» 65 — 6p — ns
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Cs Stark Map

—1

Energy (cm

-255
-260
-265
-270
-275
-280
-285
-290
-295
-300
-305
-310

23dsg,m|=4
N 24s i
L 23p3 mi=y |
o BPhmi=g 1
L 23s i
80 80.2 80.4 80.6 80.8 81
Field (V/cm)
J.H. Gurian Multi-grid Rydberg Apparatus 4/11



Introduction  4-body Interaction Theory Experiment Results

Energy Difference
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Oscilloscope Traces

500 ns excitation in 79 V/cm, 2 us delay, SFI
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Removes signal overlap and BB transfer
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Two Body Resonances

Theory Experiment

Results
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Theory Experiment

Results
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Intensity
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True 4-body process?
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On-resonant 4-body process creates more 23d atoms than
off-resonant two-body s — d process!
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Conclusions

» New apparatus for Rydberg and ion/electron imaging
experiments
» Observation of direct product of Stark-tuned 4-body
Rydberg interaction
» Density scaling approaching n*
» On-res. 4-body process > Off-res. 2-body process
» Next: Further control multibody Rydberg interaction via RF
or B-field.
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