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The  increasing  demand  of  storage  capacity  has  triggered  a  substantial  research  interest  in  L10 

ordered FePt and CoPt alloys showing a high uniaxial magnetic anisotropy of up to ~108 ergs/cm3 

required for the long term stability of future high density magnetic data storage devices [1]. Since 
room temperature deposition is generally leading to the chemically disordered A1 phase, a post-
annealing process or the deposition at elevated temperatures is required to fabricate L10 ordered 
films [2, 3]. Reducing the required annealing time when post-annealing disordered FePt films is a 
key issue to minimize the thermal damage of the substrate, prevent interdiffusion and shorten the 
production times.

A series of FexPt100-x films (42 ≤ x ≤ 60) with thicknesses of 20 nm has been deposited at room 
temperature  by magnetron  sputtering  from  individual  Fe  and  Pt  targets  on  temperature  stable 
OHARA TS-10SX glass-ceramic substrates.  They have been processed by flash-lamp annealing 
with annealing times of 3 ms, 20 ms and 80 ms. The energy density of the incident light pulse was 
controlled via the capacitor charge and the evolution of the structural properties was investigated 
with respect to the chemical composition and the annealing temperature. In the as-grown state, all 
FexPt100-x films reveal only one diffraction peak corresponding to the (111) reflection. The position 
of this peak was used to determine the lattice parameter  a of the chemically disordered A1 phase 
and a linear dependence of the lattice parameter with the Fe content was observed which is in good 
agreement with Vegard`s law. For a chemical composition of Fe52Pt48,  θ -2  θ diffraction patterns 
reveal no further diffraction peaks after 20 ms flash lamp annealing with a capacitor voltage (VC) of 
up  to  VC =  2.4  kV  (Fig.  1(a)).  Increasing  VC to  3.0  kV,  however,  leads  to  the  formation  of 
pronounced (100) and (110) superstructure peaks, as well as to a separation of the (200) and (002) 
reflections typical for polycrystalline FePt films with L10 chemical order (Fig. 1 (b) – (d)). The 
superstructure peaks are only visible for chemcial compositions 50 ≤ x ≤ 60 indicating a faster A1 
to L10 ordering transformation for Fe rich FexPt100-x films which is in agreement with recent models 
of time-temperature-transformation diagrams [4].

Figure 1: θ – 2θ diffraction pattern of Fe52Pt48 films with a thickness of 20 nm after flash-annealing using a 
capacitor voltage of (a) 2.4 kV, (b) 2.6 kV, (c) 2.8 kV and (d) 3.0 kV. The positions of the (001), (110),  
(111) and (200)/(002) diffraction peaks of FePt in the L10 phase are indicated.
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