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Magnetic multilayers are being used in spintronics, magneto-optics, sensor
technology etc. Their applications are based on the exclusive magnetic
properties which are easily variable by the element content, individual layer
thicknesses, crystal structure, annealing, ion irradiation etc. Both magnetic as
well as structural properties in multilayers can get greatly influenced by the
interfaces between different layers Magnetic Si/Cr/SmCo./Pt/CoFeB/Al &
Si/SmCo./Cr/Pt/CoFeB/Al multilayers are exchange spring magnetic system in
which SmCo, is hard magnetic & CoFeB is soft magnetic. Pt & Cr in between
SmCo; & CoFeB has been used as a diffusion barrier layer to reduce the
intermixing between two magnetic layers. AFM study shows smooth surface for
both the sample with rms roughness less than T nm.

KB

Experimental

Magnetic multilayers have been deposited on Si(100) substrate by using ion
beam sputtering deposition technique at room temperature. There is a
hexagonal target holder in the deposition chamber so that one can mount six
different targets at a time. Cr, SmCo., Pt foil, CoFeB, and Al targets were placed
on five faces of the hexagonal target holder. We have deposited
Si/Cr/SmCo5/Pt/CoFeB/Al & Si/SmCo5/Cr/Pt/CoFeB/Al magnetic multilayers.
Internal structure of the multilayer samples has been investigated using x-ray
reflectivity technique at BML University, India. Magnetic properties were studied
using vibrating sample magnetometry technique at Delhi University, India.
Surface topography study was performed using Atomic Force Microscopy at
JAIST, Japan. Correlations between structure and magnetic properties of the
magnetic multilayers has been investigated
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Results and Discussion

Individual layer thickness, density, and roughness of the two multilayers were
calculated very precisely using x-ray reflectivity analysis. VSM study confirms
that samples are magnetic anisotropic with easy axis along in-plane direction
and hard axis along out-plane direction. Coercivity, remanences, and saturation
magnetization has been determined form the hysteresis loops. Surface
topography of the multilayer samples have been characterized by using Atomic
force Microscopy (AFM) technique, to determine the surface roughness of
multilayer samples. The morphology of the multilayer sample is calculated over
the area of approximately (0.5 x 0.5) um. Three channels has been measured in
a selective area which are shown in CH1(red),CH2(blue) and CH3(green); the
surface has a root-mean-square roughness of 0.9 nm, T nm and 0.7 nm
respectively. The line profile of the AFM images exposes the maximum &
minimum height of particles on the surface of film which was measured as 5 nm.
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AFM image (500 X 500 nm2) (bottom figure) of Cr/SmCo5/Pt/CoFeB/Al
multilayer sample with line profile
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