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Research Group of Space Cold Atom Clock in Tiangong-2
Shanghai Institute of Optics and Fine Mechanics , Chinese Academy of Sciences

fter more than twenty years of continuous efforts, the group proposed the technical

roadmap of the space cold atom clock and made breakthroughs in a series of key

technologies, such as the physics package operated for microgravity environment, the long-

\1 term autonomously-operating optical system used for the preparation and manipulation of

. cold atoms, the ultra-low-noise microwave synthesizer for cold atom clock, etc. Besides,

\ the reliability problems to operate a cold atom clock in space were overcome. Based on the

‘ above-mentioned breakthroughs and innovations, the group developed the world-first space

-\ = cold atom clock that had successfully been operating in orbit, demonstrated laser cooling

AR RT AR TR of atoms and long-term continuous closed-loop operation of cold atom clock in orbit. The

The space cold atom clock under physics in cold atom clock was further studied and a frequency instability of 10™® was

environmental test proved under microgravity. The space cold atom clock had been stably operating in orbit

for almost three years and the mission was successfully accomplished. This achievement

made China at the forefront of space-based cold atom sensors in the world and had a

profound impact on future space researches based on cold atom technologies, benefiting the
development of quantum physics and precision measurements.

Outstanding contributors of this research group

Wang Yuzhu

Based on atomic clock and cold atom physics, he put forward a series of physical
proposals for space cold atom clock operated under microgravity and confirmed the
technical roadmap of the space cold atom clock in Tiangong-2 space laboratory.
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The miniaturized optical system for
the space cold atom clock
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Liu Liang
:Jm»\ :JMW“L MWMM He analyzed the principal mechanism of space cold atom clock operated under

R e R wE eReETRERD microgravity and designed the physics package and the compact laser-cooling system of
e the space cold atom clock.
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ki Lo v b 00 He confirmed the proposals of the laser sources, laser frequency stabilization unit and
HEHIKISH Ramsey &L optical bench of the space cold atom clock in Tiangong-2 space laboratory and completed
Ramsey fringes obtained in orbit the design and verification of the reliability of the payload.

Lii Desheng
Li Tang

Qu Qiuzhi
Wang Bin
LiLin
Song Dan
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The microwave cavity for the space cold
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Dong Zuoren The magneto-optical trap for the space
Zhao Jianbo
Xia Wenbing
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Ji Jingwei

Hou Xia

Liang Zhaogang
Yu Dunhe

Sun Yanguang
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The space cold atom clock in Tiangong-2

Ye Meifeng Photo of the space cold atom clock
space laboratory
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The laboratory of the space cold atom clock
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The space cold atom clock arrived at the
AIT hall of the launch center
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