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Observation of Exceptional Point in Non-Dissipative Anti-Parity-
Time-Symmetry with Hot Atoms

HUANG Chengnan, NIU Yueping, GONG Shangqing, ZHANG Shicheng
(School of Physics, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Parity-time (PT) symmetric systems are extremely sensitive to non-Hermitian parametric perturbations
near the exceptional point (EP), which has led to the widespread use of EP-based precision sensing in a wide variety of
systems. However, conventional PT symmetric systems require the introduction of gains and losses, which can cause
quantum noise problems. The anti-PT-symmetric system can be used without introducing gains and losses and also
possesses an extremely high sensitivity in the vicinity of the EP. However, the experimental verification of EP in non-
dissipative anti-PT-symmetric systems with hot atoms has not yet been demonstrated. Here, we demonstrate non-
dissipative anti-PT-symmetry through far-detuned four wave mixing (FWM) in hot atoms and successfully observe the
EP, which will provide a practicable means for applications such as quantum sensing and quantum information
processing at ambient conditions.

Key words: anti-parity-time; EP; hot atom; four wave mixing; non-Hermitian

(WS, Zoem)


https://doi.org/10.1103/PhysRevLett.128.173602
https://doi.org/10.1103/PhysRevLett.128.173602
https://doi.org/10.1103/PhysRevLett.123.193604
https://doi.org/10.1103/PhysRevLett.123.193604
https://doi.org/10.1103/PhysRevLett.124.053901
https://doi.org/10.1103/PhysRevLett.124.053901
https://doi.org/10.1103/PhysRevLett.86.783
https://doi.org/10.1103/PhysRevLett.86.783
https://doi.org/10.1103/PhysRevLett.86.783
https://doi.org/10.1038/s41467-018-04458-4
https://doi.org/10.1038/s41467-018-04458-4
https://doi.org/10.1038/s41467-018-04458-4
https://doi.org/10.1088/0026-1394/42/3/S10
https://doi.org/10.1103/PhysRevApplied.9.064002
https://doi.org/10.1038/s41586-020-2243-7
https://doi.org/10.1038/nphys566
https://doi.org/10.1038/nature01484
https://doi.org/10.1103/PhysRevA.88.033845
https://doi.org/10.1364/OL.34.000698
https://doi.org/10.1103/PhysRevLett.125.083601
https://doi.org/10.1103/PhysRevLett.129.163601
https://doi.org/10.1103/PhysRevLett.129.163601
https://doi.org/10.1103/PhysRevLett.129.163601
https://doi.org/10.1103/PhysRevLett.108.173601
https://doi.org/10.1038/nphoton.2014.45

	1 反PT对称系统
	2 实验装置和结果
	3 结　论
	参考文献

