THE KERR M AGNETOM ETER BASED ON DIFFERENTIAL AM PLIFIER

Jerzy Wrona 1 , To masz Stobiecki 1 , Robert Ra k 1 and Luba Uba 2

1 Department of Electronics, Universityo f Mining and Metallur gy, Krakó w

2 Institute of Physics, University of

%LDá\VWRN

Multilayers and arrayo f magnetic dots ( with extremelythin sublayer s) which are applied in

spin electronics devices require a sensitive magneto meter for measurements of the hysteresis

loops. T he Kerr magneto meter with differential amplifier (opposite to lock-in detection

technique) is especially reco mmended for rapid measurements up to 20 kHz. T he linearly

polarised light after reflectio n fro mthe sample, which is magnetized b yexternal magnetic field

produced byelectro magnet or Helmholtz coils, is going through the Wollaston prism where it

is split into two beams with perpendicular planes of polarization. T hese beams are focused b y

lens on the photodiodes of the differential amplifier. T he amplifier delivers both the co mmon

and the differential signals which are proportional to the sum and difference of the light

intensity of the beams, respectively. T hese signals are measured b yhigh resolution (16 bit) and

rapid (200 kHz) AD converter. T he differential to co mmon signal ratio ( which is proportional

to the Kerr rotation angle) was accurately calibrated as a functio n of the polarization-plane

rotation angle. Additio nallythe calibration o f the Kerr rotation angle was perfor med on the

standard sputtered films with thickness fro m2 nmto 30 nmo f Fe using Kerr spectrometer

based on the polarization modulation techniq ue. T he test measurements on selected spin valve

structures and arrayof magnetic dots will be presented. We conclude that the designed

magneto meter is sensitive and simple both fro mthe electro nic as well as the mechanical point

of view and the cost of this constr uction is ver y lo w.

ABSTRACT CATEGORY: 2 (Magnetic Films, Surfaces and Multilayers)

Poster presentation

JerzyWrona

Department o f Electronics z

University of Mining o f Metallurgy

30-059 Krakow, POLAND

Bldg C1, IIp, Rm212

tel: (+48 12) 617 3044

fax: (+48 12) 617 3550

e-mail: wrona@uci.agh.edu.pl