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Nonlinear magneto-optical rotation (NMOR) [1,2,3,4] is a sensitive technique for measuring

magnetic fields. A resonant atom-light interaction is always accompanied by a polarization

self-rotation (PSR) effect [5]. The PSR effect can generate squeezed light, which reduces or

increases quadrature fluctuations compared with a coherent state at different quadrature phases

ϕ. In a typical polarimeter, the rotation angle is measured with the maximum signal, and the

corresponding noise quadrature due to the PSR effect is always above the shot noise level.

We study the influence of the PSR effect on the noise and SNR of an NMOR magnetometer

theoretically and experimentally. We find that the minimum and maximum noise of the NMOR

light will be squeezed and anti-squeezed at specific quadrature phases due to the PSR effect in

the absence of a magnetic field. In this case, the maximum SNR is achieved at ϕ ∼ 0. When

a leading magnetic field is applied to the atomic vapor, the noise at all quadrature phases

increases with the magnetic field, but the growth rates are different. In such circumstances, the

SNR highly depends on the relative phase between the light that undergoes magneto-optical

rotation and a local oscillator [5]. By introducing an optical phase shifter in the path of the

light beam just before the polarimeter to controllably adjust the relative phase, the SNR can

be improved by 10 dB with the optimal phase compared to the case without the phase shifter.

This technique can effectively reduce the effect of excess quantum noise on the SNR when the

atomic sensor is operated in a real geomagnetic environment.

[1] D. Budker, W. Gawlik, D. Kimball, S. Rochester, V. Yashchuk, and A. Weis, Reviews of

Modern Physics 74, 1153 (2002).

[2] W. Gawlik, L. Krzemien, S. Pustelny, D. Sangla, J. Zachorowski, M. Graf, A. Sushkov, and

D. Budker, Applied Physics Letters 88, 131108 (2006).

[3] D. Budker and D. F. J. Kimball, Optical magnetometry (Cambridge University Press, 2013).

[4] S. Pustelny, L. Busaite, M. Auzinsh, A. Akulshin, N. Leefer, and D. Budker, Physical Review

A 92, 053410 (2015).

[5] S. Barreiro, P. Valente, H. Failache, and A. Lezama, Phys. Rev. A. 84, 033851 (2011).


	002 Poster Guzhi Bao
	024 Poster Perin Segura
	026 Poster Kaiyan He
	028 Poster Andreas Blug
	029 Poster Min Jiang
	032 Poster Agustin Palacios
	033 Poster Jin Kai
	035 Poster Christian B Schmidt
	038 Poster Yinan Hu
	041 Poster Yudong Ding
	052 Poster Peter Blümler
	059 Poster Tadas Pyragius
	063 Poster Norihisa Kato
	066 Poster Kiwoong Kim
	067 Poster Yosuke Ito
	070 Poster Ma Danyue
	073 Poster Janine Hilder
	074 Poster Niall Holmes
	076 Poster Dimitra Kanta
	077 Poster Fan Wang
	078 Poster Reza Tavakoli
	081 Poster Stoyan Tsvetkov
	084 Poster Mikhail Padniuk
	085 Poster Elena Boto
	086 Poster Ryan Hill
	090 Poster Wei Xiao
	091 Poster Yanhua Wang
	095 Poster Charikleia Troullinou
	096 Poster Dominic Hunter
	097 Poster Tino Fremberg
	099 Poster Artur Mozer
	102 Poster Michaela Ellmeier
	103 Poster Patrick Bevington
	105 Poster Theo Scholtes
	106 Poster Volkmar Schultze
	111 Poster Kirill Sheberstov
	112 Poster Wang Heidong
	113 Poster Jonas Iivanainen
	114 Poster Thomas Middelmann
	115 Poster Tian Zhao
	118 Poster Tilman Sander Thönnes
	119 Poster Anne Fabricant
	121 Poster Christoph Amtmann
	122 Poster Michael Tayler
	123 Poster Aaron Jaufenthaler
	125 Poster Mark Bason
	129 Poster Ibrahim Sulai
	133 Poster FLorian Wittkämper
	146 Poster Oleg Tretiak
	168 Poster Aleksei Taichenachev
	169 Poster Andrey Goncharov
	171 Poster Denis Brazhnikov

