
   

Measurements of biomagnetic fields with optically pumped magnetometers 

in weakly shielded environments 
 

Gregor Oelsner
1
, Volkmar Schultze

1
, Annekatrin Böning

1,2
, Florian Wittkämper

1
, Rob IJsselsteijn

1,3
, 

Christian B. Schmidt
1
, Uwe Graichen

2
, Roland Eichardt

2
, Jens Haueisen

2
, and Ronny Stolz

1
 

 

1 
Leibniz Institute of Photonic Technology (Leibniz IPHT), Albert-Einstein Straße 9, D-07745 Jena, 

Germany 
2 
TU Ilmenau, Institut BMTI, PF 100565, D-98684 Ilmenau, Germany 

3 
Supracon AG, An der Lehmgrube 11, D-07751 Jena, Germany 

 

The aim of this work is the development of optically pumped magnetometers (OPM) which are 

suitable for the detection of biomagnetic fields with lower requirements on the shielding factor to 

suppress the ambient magnetic field than needed for well-established SQUID- and SERF-OPM- based 

setups. Our sensor is operated in the Light-Shift Dispersed Mz (LSD-Mz) regime [1] which enables a 

magnetic-field resolution on the order of tens of fT/√Hz even at Earth’s magnetic-field strengths. It is 

based on a micro-fabricated Cs vapor cell assembly [2] filled with nitrogen buffer gas consisting of a 

cesium-reservoir compartment connected to two identical cavities with optical windows on both sides. 

The cell structure is electrically heated to about 100°C. Through each of the two cavities two 

circularly polarized laser beams with opposite helicity tuned near the Cs-D1 transition are guided for 

optical pumping of the Cs atoms and their readout. By this approach, on one hand, the LSD-Mz 

magnetometer signals from the two cavities 40mm apart allow for compensation schemes of magnetic 

field noise from distant sources relaxing the demands on magnetic shielding. On the other hand, the 

signal of interest resulting from a (biomagnetic) source close to one of the measurement volumes 

remains detectable. 

In this contribution, we will show the sensor setup and parameter characterization. Measurements 

carried out on a phantom (Fig.1) inside a shielded room as well as results on the noise compensation in 

unshielded environments will be discussed. 

Figure 1. OPM measurements of a phantom. The sensor is mounted on top using LEGO bricks. 
 

1 V. Schultze, B. Schillig, R. IJsselsteijn, T. Scholtes, S.Woetzel, and R. Stolz, An Optically Pumped 

Magnetometer Working in the Light-Shift Dispersed Mz Mode, Sensors 17, 561 (2017). 

[2] S. Woetzel, V. Schultze, R. IJsselsteijn, T. Schulz, S. Anders, R. Stolz, and H.-G. Meyer, 

Microfabricated atomic vapor cell arrays for magnetic field measurements, Rev. Sci. Instr. 82, 033111 

(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

