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Magneto-optical  spectroscopy  and  magnetometry  are  attractive  for  both 
fundamental and applied research. Magnetic sensors have had a significant impact in 
many  different  fields  as  biomagnetic  non-destructive  testing,  geomagnetic,  and 
spatial  exploration,  metrology, etc.   A scalar  atomic  magnetometer  measures the 
Larmor  frequency (proportional  to  the  modulus  of  an  external  magnetic  field)  of 
coherently precessing atomic magnetic moments. Resonant laser light both creates 
the  atomic  spin-polarization,  and  probes  the  spin  precession.  In  the  1990s the 
development of compact and reliable diode lasers has driven to a renewed interest in 
magneto-optical  spectroscopy  and  magnetometry  with  resonant  modulated  light 
beam.  The  main  advantage  in  this  approach  with  respect  to  standard  optical-rf  
double-resonance  is  that  not  rf  magnetic  field  is  applied  to  the  atoms,  then  the 
magnetic perturbations of the environment to be measured are reduced.

  In  this  talk  I  discuss  my  experimental  activity  on  the  magneto-optical 
spectroscopy  with  polarization  modulated  light  and  the  realization  of  a  push-pull 
magnetometer. 

We have used cesium vapor confined in anti-relaxation wall-coated cells. The 
atoms are excited by a Distributed Feedback Laser (DFB) tuned to the Fg=4→Fe=3 
transition of D1 line. The DFB light polarization is modulated with a square wave of 
arbitrary duty cycle between two orthogonal polarization states, either σ+/σ- or H/V. A 
magnetic field of arbitrary direction is applied to the atoms. When the magnetic field 
or the modulation frequency is varied, we observe a rich spectrum of resonances 
occurring if  m·ωL =  ωmod   (ωmod is  the polarization modulation frequency,  ωL is  the 
Larmor frequency).  We have performed the detection at different harmonics of ωmod, 
and characterized the different interaction scheme for application to magnetometry. In 
the  σ+/σ-   symmetric excitation the interaction scheme is analogous to the so-called 
push-pull  optical  pumping  used  to  increase  the  contrast  in  the  hyperfine  clock 
resonance.  We  have  evaluated  the  push-pull  magnetometer  performance  by 
measuring the noise-equivalent-magnetic field (NEM).  The method has an intrinsic 
sensitivity of few tens of fT Hz-1/2 making it interesting for high sensitivity magnetic 
field metrology. 


