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Atom Interferometry (Al)

> Analogous to light
interferometry

> Sensitive measurements
— E.g. test QED, EP

> Sensitivity proportional to

space-time area enclosed -

> Large momentum transfer
(LMT)
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2-Photon vs Single-Photon Processes
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Realizing SinglePhoton LMT Clock Al
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Applying with Ytterbium Atoms

> Vertical configuration to
sense gravity 6s6p

> 875 ns lifetime is faster
than Sr, but presents
technological challenges

> T, Tt/2-pulse depends on
duration, light intensity

1p, (5.68 ns)

3P, (14.5 s)
3P, (875ns) 6s6p
3Py (21 5)
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Generating Fast Pulses with
Acousto-Optic Modulator (AOM)
|




Boostik
1112nm (IR) SHG Crystal

Isolator

Fast Photodiode

AOM
- _— [a—
VCO Switch Amplifier

TTL

DC



TTL [V]

Generating 10 ns Pulses

Single Fast Pulse Series of Fast Pulses
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Power (mWw)
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Power Efficiency vs Pulse Length

Power Output, Varying Pulse Length
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Pulse Power [mW]

Calculating TrPulse Length

Approximate pulse profile

100 mW max power, 50 ns Pulse Width, 10 ns Rise Time

m-Pulse Length vs Power m-Pulse Length vs Rise Time
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Outlook

> Successfully demonstrated ~10 ns pulses
> Established power, rise time requirements for ~10 ns
T-pulses

> Develop electronics to produce faster rise time,
shorter pulses with more tunability

> Test with atoms to determine 1t-pulse duration,
efficiency

> Reproduce with 2nd AOM, perform single-photon
LMT clock All!
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Questions?

Thank you to the NSF for
funding, Deep Gupta and
the rest of the Gupta Lab,
REU Directors Gray Rybka
and Arthur Barnad, and
REU coordinators
Kimberlee Choe and
Morgan Miller.
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