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Abstract Ultrafast magnetization precession in the FePt film with weak magnetocrystalline anisotropy is studied

using the all-optical method. The magnetization precession is induced by femtosecond laser pulses, and its dynamics is

measured by time-resolved magneto-optical Kerr spectroscopy. After fitting and theoretical analyzing, field-

dependent and excitation-energy-dependent precession frequency and Gilbert damping factor are obtained. Frequency

—

equation deduced based on micromagnetics and the experimental condition can well explain the nonlinear field-
dependence of precession frequency. Frequency is found to increase with the increasing excited energy, and can be

attributed to the higher equilibrium temperature. In addition, intrinsic damping factor which is much smaller than
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that observed in L 1,-FePt film reported in recent literature is obtained. The effective damping rapidly decreases with
ultrafast optics; magnetization precession; femtosecond laser; time-resolved

the increasing field, and that can be attributed to the magnetic inhomogeneity. Moreover, it is found that increase of
excited energy can slow down energy dissipation of the uniform magnetization precession.
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TCADBOE K b5 T A S 0 R AN 2 R . R S A TR Ok s R TR - R St AT 7 AR R R
ARG B A5 0 0 R A 5 % 2 45 1) S [) st 30 R T A RO R B Hoo R H o H w52
TR AT T 1) A MO S R AR SES . B S . B E A% 5t R DL R AT M RN Ak 5 A R 5 1)

s107001-2



- S

SEPEBWIRE Y H B RN B B 2 R R MA)S 2 AE T RS B B R A i i) ROBE P R R 2%
WS B REAC -85 7 it 2l B MR H S 00 46 05 1] CH o B9 5 161D

pump A H

L=/

P 2 SOt bk ehiFs S kAl 2 g I

Fig. 2 Schematic of magnetization precession induced by laser pulse
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Fig. 4 Traces of magnetization dynamics under the same pump energy density of 2. 45 m]J/cm® but different external field
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frequency and the fitting curve; (b) experimental precession decay time and effective damping factor
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Fig. 6 Precession frequency and effective damping factor dependent on the excitation energy density
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