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Challenges ofStanding-Wave

X. Zhenget al.
Phys. Rev. A99, 032506(2019)

�‹ Detectwith traveling-waveon both sidesseparately

�‹ Couple laser from onefiber to the other to overlap

�‹ Could be measuredwith any incident anglebetween
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�‹ Lesspower dependence

�‹ Common methods: Prism

reflection, Interferometric,

�&�D�W�¶�VEye, Active Fiber-

basedRetroreflector (AFR)

�‹ Both the �&�D�W�¶�VEye and the

AFR method could adjust

the deviation angle �È less

than 
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Statistics 0.45 0.22

1st Doppler 1.1 0.82

2nd Doppler 0.15 0.01

Frequency calibration 0.55 0.05

Line profile 0.3

Quantum interference 0.1 0.1

Zeeman effect 0.01 0.01

Laser power 0.1 0.1

Light-forceshift 0.8

Total 1.6 0.86
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�¾ Incident angleshould be closeto 
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�¾ Differences in parameters of laser beamsmay

lead to systematicerror

�¾ Big dependenceof laserpower

�¾ Detectablelaser-coolingeffect

Background

Preliminary ResultNew Systematic Shift

At a high beam speed,the shift could

be simply expressedas �¤�Œ
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here �’ is the distancebetweentwo slits

and �’�Œis the distance from laser to

the slit beforedetector

While the transverse distribution of

velocity and location �F�R�X�O�G�Q�¶�Wbe

ignored when the beam velocity is

slow,especiallyin a narrow beam. We

usedthe Monte Carlo Wave Function

(MCWF) method to simulate, and the

results are consistent with what we

seein the experiment

The correction for Zheng2017is

+ 55.3 (1.4) kHz

PostselectionShift

�¾A sufficiently narrow beam

�¾Detect all

�¾No postselectionslit or an 

equivalent slit 

�‚ Unpublished result

�‚ Seemore about postselectioneffect:

Rev. Mod. Phys. 86, 307(2014)

4He 23S-23P

With the SCTOP method and a configuration

without postselectioneffect, we measured the

frequency of 
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Ù transition of 4He,

and the final accuracycould be lessthan 1 kHz

New 3He measurement is undergoing 

at Hefei!

We detected the distribution

after interaction with the

laser and found that the slit

before the detector would

selectsomepart of the atomic

beamwith transversevelocity,

and this postselection effect

could induce systematicshift

How to Avoid This


