
Heat problems
(For the design of

target and decay volume)

Yoshinari Hayato (KEK)



1. Target

Simulation of the energy deposit
Material Carbon
Size of the target 3cmφ  x 80cm

(2 interaction length)
Beam 50GeV, 2.64MJ/pulse

Simulator GEANT + GCALOR

)5( mmyx == σσ

60.8kJ/pulse (2.3%) in total



Simulation of the heat generation
at the target

Simulator
ANSYS Energy deposit (from GEANT)
Material properties of Carbon

Density

Specific heat

Thermal conductivity
19.6 W/cm/deg

Thermal convection coeff.

Melting point
3550 ℃

3g/cm2.27

/KJ/cm1.612 3

Energy deposit (Carbon)
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Results (1)
5µs 0.684s

～330℃

～130℃

～50℃ ～130℃

83℃

～70℃

By M.Minakawa



Results (2)

Time dependence
of the temperature
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Temperature at the center
~350℃ at the maximum

No Problem By M.Minakawa



2.Decay Tunnel

Simulation of the energy deposit

Material
(Wall & Shield) Iron + concrete

Size of the tunnel 3mφ
Thickness of the wall 16mm of Iron
Beam 50GeV, 2.64MJ/pulse
Target Sapphire
Simulator GEANT + GCALOR



Simulation of the heat generation
in the decay tunnel

Energy deposit Shape of the decay tunnel

(from GEANT) and the shield

Deposit in DV iron
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Result

Maximum Temperature
~300℃

→ Need Cooling

300℃ 220℃
Possible solutions:

Water cooling of the wall of the decay tunnel
Circulation of He in the decay volume
etc…



Summary
Target

Carbon Target
Maximum Temperature ～３５０℃

No problem
(Effective cooling methods of target

and stress from the shockwaves
have to be studied)

Decay Tunnel
Maximum Temperature ～３００℃

Need Cooling
(Necessary to search for

the effective cooling methods)


