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3He-*He mixture, T=T,

Target material

Heat deposited
by the beam
on the target

o

The thermal exchange
with the bath is limited
by the Kapitza resistance
on the boundary \

Proton beam




Temperature affects polarization
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Requirements:

Y% For detection statistics:

> n
high beam intensity (N=107/s)
T
% For accuracy of vertex reconstruction:
Target
high beam collimation (~1mm?) | _— design

detection of Z* (c1=2.4cm) Frozen spin mode




The Kapitza resistance

Q_1 KaT * 0.V,
A 30np\V:

From the acoustic mismatch theory

Heat exchanged between the solid
and the bath at T=T,




An analytical solution exists only for a
sphere with thermal conductivity k=const.

(k = const.)
jT(r)+&:
T(r)= —% [1° + const. On the surface:
— _ :& 2 9.:aT“ -T.
AT =T(0)-T(R) ~ R A ( )




The sphere is the ,worste case”




Other common assumptions:

1) The heat is dissipated through the lateral surface only

2) The Kapitza " jump” is constant on the surface:

%ZG’(T4 —TO4) T :\/AQ +T.
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N = 500 kHz, beam radius = 0.56 mm
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The model - (1) Heat-conduction equation

The time-independent heat-conduction equation

(Poisson eq.)

—kDZT——k(azT 0°T asz

2

ox> ody> 0z

for a non constant thermal conductivity, 4, is:
o) 2 ).
ax\ ox oy ay az 0z

k=k(T)=aT” withaandp free parameters




The model - (2) The Kapitza resistance

3T Robin boundary condition
Q=-KA—— 1 * ‘;—T +hiT = f
N
9_ 4 _ 14 ka_T+ar:|'4:a:|'4

The implementation of the model is based
on The UG pClC kage- P. Bastian et al., Comput. visual. Sci. 1(1997)

The solution of the linear system is based

on the multigrid me’rhod._
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