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Motivation Main Results Summary

Context; LIEBE Project
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Motivation Main Results Summary

Irradiation volume

Hg 177 Results
Objectives [ 118ms
= Complete evacuation of the irradiated LBE _
into droplets within 100 ms ® Parallelepiped-shape feeder volume
1lcm
= Uniform distribution of droplet formation <
along the length of the target - ' |
~ iy ]
= Formation of small droplets (r ~ 100 pm) |===
-
A\t

Methodoloqgy D. Houngbo et al., NIMA 777 (2015) 202-210

= |nitial basic geometries .
g ® Prism-shape feeder volume

» CFD analysis LBE flow in irradiation volume

» Progressive geometrical adjustments
3cm
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Motivation Main Results Summary

The release model

Results
Objective

. ® Effusion model developed
= Assessment of the release efficiency

for short lived Hg isotopes ® Simplifications required to deal with
the complex geometry

Methodology

. N ) ® Analytical release model developed
0
Evacuation ® Validated on ISOLDE data (static-bath
targets)
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Motivation Main Results Summary
The release model — Method validation
Results
Objective ® Hg out of a liquid Pb bath target

= Validation of the methodology used Normalized Efficiencies

to derive the release model Experimental (*) Computed

) 190Hg 100.00% 100.00%
= Comparison between computed 190Hg 6.20% 5 46%
and experimental results 79Hg 2.69% 3.05%
178Hg 0.62% 0.81%
177Hg 041% 0.49%

Sl

K T 30-60 kV
effusion
Protons
— L
Extraction I 30-60 kV

R |

4| lon source
‘.

|| Transfer
~2] line

Protons

B

Target material 5-200 g/cm? \_
Temperatures: 600 °C to >2000 °C U

Li out of a solid Ta target
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Motivation Main Results Summary

Release volume - Optimization

Results Hg 177

Objectives 118 ms

Initial Geometry

= Study of the influence of several design | 2 em
parameters on this release efficiency 200-um radius cylinders

. - : A
= |dentification of more efficient designs 2.02%
for the release volume
i 12 cm
L v

Methodology < 20 om >

= Application of the model to predict release

S Lo Compact Geometry
efficiencies of 177 178Hg in initial geometry

2 cnT»

= Study separately the geometrical design 50-um radius
parameters cylinders 9.6 %
= Application of the model to the resulting 3 Cmi”lﬂllll“‘[']“IIHI"““I,““'I“M

geometry 10 om
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Motivation Main Results Summary

Shock-wave analysis

| -~
Intensity Y- 2.4 10% protons
= - —
Heat Deposition [GeV/cm?3.p] e
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MaX AT 60 K k 200ns proton bunches
Time
200 ns 164 pups 326 us
[Pa] Parallelepiped-shape feeder volume Prism-shape feeder volume
[Pa]
3.60 e+08
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3.26 e+08 O
e 273 e+08
2.24 e+08 2.36 e+08
oo [ — N -
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8.87 e+07 9.33 e+07
5.48 e+07 5.75 e+07
2.08 e+07 2.17 e+07 32.6 pis (3" bunch)
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Motivation Main Results Summary

Summary

® Optimized geometries for irradiation & release volume

Condenser for
lead vap

Towards ion
source

s

@ Pliasieuss of Phisies
® Some of the findings incorporated in the LIEBE prototype

Irradiation volume Release volume

® Prototype under offline testing at CERN-ISOLDE
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Thank you for your attention
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