Doppler-free spectroscopy of an atomic beam
probed In traveling-wave fields
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Experimental Method
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New Systematic Shift Preliminary Result

/ PostselectionShift \ / ‘He 225-23P \

We detectedthe distribution With the SCTOP method and a configuration
after interaction with the without postselectioneffect, we measured the
laser and found that the slit frequency of e [H] ¢ transition of 4He,
before the detector would and the final accuracycould be lessthan 1 kHz

selectsomepart of the atomic
beamwith transversevelocity,
and this postselection effect
could induce systematicshift

At a high beam speed,the shift could

: L &
be simply expressedas © (B TR

here ’is the distancebetweentwo slits
and ’'gis the distance from laser to

the slit before detector

While the transverse distribution of
velocity and location FRX O & TW
ignored when the beam velocity is 0F(1 1 X. Zheng This work
slow, especiallyin a narrow beam We

usedthe Monte Carlo Wave Function Statistics 0-45 0.22
. 1st Doppler 1.1 0.82
(MCWEF) methodto simulate, and the
. . 2nd Doppler 0.15 0.01
results are consistent with what we T
seein the experiment Frequency calibratic  0.55 0.05
Line profile 0.3
The correction for Zheng2017is Quantum interferenc 0.1 0.1
+9553(14) kHz Zeeman effect 0.01 0.01
Laser power 0.1 0.1
How to Avoid This Light-force shift 0.8 New 3He measurement IS undergoing
Total 1.6 0.86 at Hefel!
YA sufficiently narrow beam
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