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Film structure dependence of ultrashort pulsed laser-induced demagnetization process of GdFeCo alloy thin films
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Abstract: The speed limits of heating and cooling process are important issue for fast heat assisted magnetic recording. Femtosecond

pulsed laser light allow excitation of magnetic systems much shorter than the time scale of thermal diffusion. In this study, we

investigated the film structure dependence of ultrashort laser-induced demagnetization of 20 nm thick GdFeCo alloy films. After the

laser excitation, we found two time region from magnetic behavior: rapid step-like reducing process of magnetization and following

recovering process with precessional motion. The time scale of first rapid step-like demagnetization process is conformed as within

picoseconds range for all the cases.
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Figure 1. Schematic diagram of time-resolved
magneto-optical Kerr effect (MOKE) and reflectivity
measurements set-up.
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Figure 2. Schematic diagram of prepared GdFeCo
films with different film structures.
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(a) Sample I
SiN (60 nm) / Gdy,Fegs2C095 (20 nm) / SiN (5 nm) / AlTi (10 nm) / glass sub.
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(b) Sample IT Delay Time At [ps]

SiN (60 nm) / GdjyFess2C095 (20 nm) / AlTi (10 nm) / glass sub.
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(c) Sample I1I Delay Time A¢ [ps]
SiN (60 nm) / Gd,,Fegs2C095 (20 nm) / SiN (5 nm) / glass sub.
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Figure 3. Film structure dependence of time evolution
of magneto-optical Kerr rotation A6 and normalized
reflectance AR / R of 20 nm thick GdFeCo films.

Sample II
SiN (60 nm) / GdyyFegs2C095 (20 nm) / AlTi (10 nm) / glass sub.
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Figure 4. Time evolution of magneto-optical Kerr
rotation A6, and normalized reflectance AR / R of
sample II excited by high intense (1.4 mJ / cm’) pump
pulsed laser irradiation.
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