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HIMB: High Intensity Muon Beam E’/

1079 surface muons/s
Commissioning from 2028
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TATTOOS: Radionuclides for

cancer therapy and diagnostics

Commissioning from 2032

From Cyclotron
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* Target structure: thin Ta-discs encapsulated in

outer tube
* Optional cooling fins to increase emissivity
 Dimension: 35 mm @, 100 mm equivalent
length
* Thermalload up to 50 kW (26 kW nominal)
* Nominaltemperature: 2200 °C

* Joule heating:
o 4000 A target
o 1000 A ioniser and transfer line

 Expected lifetime: ~1 month
* Only Ta-Target and holders to be replaced

Atomic number Z

80
70
60
50
40
30

Optimized geometry to avoid cold spots

T | 1 I 001
B n 0.001 &
| — £
Nuclide inventory 0.0001 g
- ] LS
- | 1x10 S
L _ 1x106 ©
Y
- 12h irradiation — 1x1077 5
O
= (590 MeV,100 uA protons) 1x108 ~
| ] ] | | 1 | | | |
0O 20 40 60 80 100 120 140 160 180 200

Mass number A

tion [W/mm?1

Temperature [°C]

at genera

1

1t

10°

10t

102

== R_wobble = 2.0 mm
R_wobble = &.0 mm
Y R_wobble = 10.0 mm
hS —— R_wobble = 14.0mm
= = Static beam
\ == Resistive heating
\ Homogeneous heating

0.0 25 5.0 75 10.0 12.5 15.0 17.5
Radial distance [mm]

- = R_wobble = 2.0 mm
h R_wobble = 6.0 mm
\ R_wobble = 10.0 mm
\ = R_wobble = 14.0 mm
\ == = Static beam

—
ey
-
~
-
—
Ty

0.0 25 5.0 75 10.0 12.5 15.0 175
Radial distance [mm]

e Stainless steel
* Water cooling loop

58 W deposited on a 250 um thick Ta-disc
Beam size 0 =1 mm, wobbling radius 12 mm

Temperature oscillation at f=10 Hz 0 = 1mm rotation=12 mm
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 2xwaterloops @ 1kg/sec

* Hermetically sealed target module

* 5general purpose lines (mass markers)
* 1 multipin feed (thermocouples)

* Reusable Plate and Cover

Goals:

* Reproduce the proton beam power deposition using an electron beam
e Study the influence of beam focusing/defocusing and beam rotation

e Explore different foil desighs and contacts with the target container

Equipment:
e 60 kV, 100 mA electron beam welding machine
e 2 bichromatic pyrometers
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