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Analysis of instantaneous temperature distribution in magneto-optical
films at different ambient temperatures
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(National Laboratory of Laser Technology, Wuhan 430074)
Ruan Yu
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Abstract With finite- element method, numerical calculations of instantaneous
temperature distribution in layered magneto-optical (MO) films are given. In the analysis,
the emphasis is put on the ambient témperature dependence of temperature profile in layered
structure, and the pulse duration dependence of minimun writing power is found at various
ambient temperatures. The analysis presents an useful means to further study the
characteristics of thermomagnetic recording and magneto-optical readout of MO disks used at
different ambient temperatures. i
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Table 1 Optical and thermal parameters of materials used in examples

Thermal Conductivity Density X specific
Material Reflectivity
(W/m/K) heat (108J/m3/K)>
Overlayer (Intermediate) 0. 04 1.5 1.9
Re-TM 0. 50 40 3.2
Reflector 0. 84 240 2. 67
Substrate 0. 04 1.1 2.1
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Fig. 2 Time dependence of the magnetic film’ s Fig. 3 Time dependence of the magnetic film’s
temperature at various radii, for ambient ternperature at various radii, for ambient
temperature of — 20 C temperature of 88 C
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temperature for specific radius at various output power at various ambient
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gi = df + ¢b),

gi; = a6 + ¢f) + (aSi/4) (r; + 1a/3),
Gum = d(b% + ¢) + (aS:/4) (ra + r;/3),
gi; = gi = d(bb; + ce;)

Gim = gm = d(bibm + CiCa) s

Gim = gmj = d(bby + cica) + (aS/12)(r; + 7a),
Ju= (3/30)130(3?% + T + 7a),

i = (8/30) pe(ri + 3r; + 7a),

S = (8/30)pe(ri + 75+ 3ra),

fis = fi = (8/60) pc(2r; + 27; + ra),
fin = fui = (8/60) pc(2r; + 7; + 270),

 Sim = fai = (S/BU'}PC(T. =+ 2T_f + 2r.),

d = (k/128)(ri + 7v; + 7a),

2= (8/12)Q2r; 4+ r; + ra),

2 = (8/12)Q(r; + 2r; + ro) + (a/3)ST(r; + 1a/2),
Pn = (S/12)Q(ri + r; + 2ra) + (a/3)STu(ra + 7,/2),
b = 1; — Ta

b; = ry — 7y

by = 7y — 7,

Ci'= Ty — Ty

€ = T — Tms

Ca = T; — i,

S = (be; — b)) /2,

S = Vb + o



