Doppler-free spectroscopy of an atomic beam
probed in traveling-wave fields
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Experimental Method

/ Background

Probe 1

4 Common methods: Prism
reflection, Interferometric,
Cat’s Eye, Active Fiber-

He*
— based Retroreflector (AFR)

€ Both the Cat’s Eye and the
AFR method could adjust
the deviation angle ¢ less
Probe 2 than 10 prad

Chopper 1

Chopper 2

Challenges of Standing-Wave

» Incident angle should be close to /2

» Differences in parameters of laser beams may
lead to systematic error

> Big dependence of laser power

»> Detectable laser-cooling effect
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Sequential Counterpropagating Traveling-Wave Optical Pulses Method (SCTOP) \
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» Read more: Phys. Rev. A 107, 042811 (2023)
€ Less power dependence

» Contact: wjll4@mail.ustc.edu.cn /

Preliminary Result

/ Postselection Shift

We detected the distribution
after interaction with the

tion (mm)
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laser and found that the slit

before the detector would TS
select some part of the atomic
beam with transverse velocity, :

and this postselection effect
could induce systematic shift
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At a high beam speed, the shift could
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> A sufficiently narrow beam e s " er
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