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the number of individual target pieces that are repeated wihtin the target, required to dissipate the 

heat load from the incoming proton beam depends on the properties of the target material and the 

maximally achievable peak temperature compatible with the unit operation. The highest 

temperatures are required to reduce the time constants of the isotope diffusion and effusion 

release processes and to minimize decay losses before extraction. These temperatures are 

generally set at several 100’s K below the melting point of the different constituent materials, 

which range for oxide targets from 1170 K for BaO to up to 2270 K for ThO. Oxide targets are 

particularly difficult to operate at this high beam power because these materials display low 

thermal conductivities (in the order of W.m
-1

.K
-1

 or below) and radiative heat exchange does not 

operate at moderate temperatures [241]. This last feature differentiates oxide materials from other 

ISOL direct solid targets such as refractory metals and carbides; this explains why present oxide 

target designs can only operate at up to 3 kW proton beam power.  

 

 
Fig. 6.1: Methodology and engineering tools for the design of a high-power direct target and ion 

source units for EURISOL [242], left. Schematic layout of the multi-body direct target unit, in 

which four different sub-units merge into a single ion source. right [243]. 

  

While the principle showed in the present report to develop high-power Al2O3 oxide target is 

intended to be generic and is to be extended to all the different solid direct targets, specific details 

related to each material and isotope under investigation must be carefully addressed, and the 
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We are there

From EURISOL-DS



Initial concept
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Conceptual design + prelimin. tests, E. Noah et 
all, EURISOL-DS (2005-2009)
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A few highlights
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Critical Weber number for 

small droplet formation from 

LBE  possibly solves the main

Liquid target drawback of slow release
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3D printed steel Heat Exchanger

Test and beam at the 

offline separator

Double enclosure, etc



Larger framework of high power targets:
ISOL specificity : release of isotopes, “high T”
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1st high power oxide direct

ISOL Target @ TRIUMF

Development and testing of a high-power 

  Sandrina Fernandes                                  

Fig. 6.3: Electron gun set-up to mea
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And also some hard learning cases
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Special thanks to :

- CERN/external review panel
- Project partners
- Speakers

Looking forward to findings from the panel today
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