I sin EE-E
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where p and c, are the density and specific heat of brain material, respec-
tively, and pc, = K/x.

In biological materials, the stress-wave development times are short
compared with temperature equilibrium times. The temperature decay for t = t,
is therefore a slowly varying function of time and becomes significant only
for times greater than milliseconds. We may thus assume for t > t, that

v(r,t) = — t (7)

pc Nnr o

where t_ is duration of microwave application (pulse width).

ACOUSTIC WAVE GENERATION

We now consider the spherical head with homogeneous brain material as a
linear, elastic medium. The sphere is assumed to be stress-free at its
surface. The equation of motion in spherical coordinates [15] is then given by

2 2
d u Bu_z_zu_l.__ﬁ_ll_ S, (8)
r

Euz

M |ra

where u is the displacement of brainm material, Cy = [(l+2u)fp]lf2 is the
velocity of bulk acoustic wave propagation, v = a(A+2/3u), o is the linear co-
efficient of thermal expansion, and ) and ¢ are Lame's constants. The right=-
hand side of equation (8) is the change in temperature which gives rise to the
displacement. We first write

el A
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Hence

I "
o = pe At2u (10)
h

and

F tg N1r Nﬂr (11)

From equations (6) and (7), we have
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B (t) = (12)
If the surface of the sphere is stress-free, then the boundary condition at
r =34 is

(+2L)--+2:~.——w (13)
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