Heat input into target material
for the COMPASS future program
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Physics motivation

COMPASS

> unpol. hadron beam + pol. nucleon target

Drell-Yan process

Two leptons outcoming

Transversely polarized target is needed

Requirement to target

Investigate the possibility of
-smaller beam focus size and target cell
-higher beam intensity
via
-temperature variation of the material
-total heat input into MC
with
-NH,




Heat flow diagram

Specific Heat

CL= Cphonon *+ Celectron + Ceryocrystal + Cnon-crystal
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Model for calculation of temp. variation
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Target material : spherical shape, LiD: d=4 mm, NH,: d=3 mm
Beam focus = target size: circular cross section, D=30mm for muon program
1 dz2 Secondly particle

Beam interval for one bead : V.. == = ——" liyiensity * Nong | Productions
v D? probability factor

Algorithm for the calculation




Temperature variation in muon program setup

g™
P
H.I.I.l,I_IIIJIIII|IIII|IIII|IIII|||||||||||IIII

rature
2

Tempe
4

~a

0.25
Time [msec]

Hadron beam vs beam focus size for NH;
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Total heat input for NH;
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Model for COSY-TOF

Beam focus size = target cross section = 1mm?2
Beam intensity : 107 protons/sec

Heat flow : front and end faces
LiH target, N, = 1, T, = 60 mK




Temperature vs Target thickness
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For the future

-Consistent to the experimental data??

-Estimation of the spin relaxation speed in the frozen mode
with different beam intensity.

-Specific heat

Ammonia : Cyocrystal
Butanol : Debye temperature, Ceyocrysia O Croncrystal

-Kapitza resistance




Cooling Power
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