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Target list
m Thickness (mg/cm2 Density (mg/cm?®) | Beam current (uA)

0.534

9Be 100 1.848 50

1ig 100 2.340 50

27A1 150 2.70 50 Experiment
*0ca 150 1.55 50 target

48Ca 150 1.55 50
208pp, 150 11.342 25
12¢ 150 1.750 50

150 1.750 50
450/150/100 0.820
- 1.00
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Purpose and calculation flow
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Energy deposit simulation by Geant4

Simulation set up

Mean value
0.86

target material

e Simply a cube
e Setin avacuum

2.24GeV
electron beam
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Energy deposit by Geant4 MC simulation

Material

Thickness
(mg/cm?)

Energy deposit
(mean value) (MeV)

Beam current (pA)

Energy deposit (W)
Raster ON
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Thermal simulation by ANSYS

cooling only one surface at 10K
(40-50K for more realistic case)

0.0 000 £0.00 {mm)

Ladder is mobile

Thermal conductivity between target - _ _ 2
and ladder frame: 100 W/(m - K) Heating body(¢ = 100um / Raster=2 X 2mm?)
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Thermal simulation results (ANSYS)

Material i 12c %27a1 Yca *8ca

Max Temp(K) 296 22.6 456 51.4 478 882 111 291
Melting point (K) 398 453 1560 2349 3823 933 1115 601

Success of thermal calculations
for simple models

» Next: more realistic simulations
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Investigation of Lithium hydride(LiH) target

 density: 0.82g/cm?
* beam current: 50pA
* thermal conductivity: 10 W/(m-K)

LiH: 450mg/cm?

w/o raster —' * contact thermal conductivity: 100
W/(m * K)

* w/o raster or with raster

* melting point: 950K
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LiIH : Thermal simulation result
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Summary & outlook

Thermal simulation of the targets

* Three tools
* Geant4 (Energy deposit)
e 3D-CAD software (design)
e ANSYS (temperature)

* | have successfully gone through entire simulation flow

Outlook

* More realistic design will be incorporated in the simulation, cooperating
with the target (David Meekins+) and designer teams

* Monte Carlo simulations for evaluating the effect on missing mass
measurement from target design (thickness uncertainty /
uniformity etc.) (in progress)
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Back up
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Ladder model for ANSYS simulation
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Ladder model for ANSYS simulation
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