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Abstract 
Water targets were constructed to produce high yield of 

[18F]fluoride from enriched [18O]water. Targets are 
designed to install on the 13MeV KIRAMS-13 medical 
cyclotron. The aluminum body, half sphere titanium back 
targets are characterized a small volume and operate at 
medium pressure.  The double-foil helium windows were 
installed, which can safely accommodate proton beam to 
the [18O]water. Target construction and performance are 
presented and new target model, which is in progress, for 
better performance to get higher yield production of [18F] 
will be presented.  The satisfied final target design will be 
provided with KIRAMS-13. 

INTRODUCTION 
Enriched [18O]water target have been constructed for 

[18F]fluoride production for many years. Material of the 
target, shape of cavity for [18O] and cooling mechanism 
have been changed as the research  has performed. All 
different structures of targets were developed to get better 
performance for good yield. Materials were choose to   
overcome [18F] impurity, Shape of the cavity has been 
changed to overcome the phase change problem and 
cooling methods are getting smarter to make the target 
work in more high energy circumstance. 

We have constructed two kinds of targets. One is 
simple titanium half sphere cavity with double-
system[1,2] and the other is niobium target, geometry of 
cavity is relatively not simple, with water-cooled grid 
support[3]. 

MATERIAL AND METHOD 

Double foil titanium target 
The titanium double foil was adopted for window whic 
h thickness is 75 µm. Helium gas flows between the 

double foil to cool down the windows. Its flow rate is 30 
l/min at 15°C. The half sphere Ti cavity volume where the 
[18O] will keep is 2cc. Thickness of half sphere wall is 1 
mm. Outer side of this wall will be cooled by impinging 
water jet. Temperature of the water is 15°C and the 
impinging flow rate is 0.1kg/s. The target design shows at 
fig. 1. Whole body except cavity and double foil is made 
of aluminium. Diameter of foil window and the cavity 
beam entrance are 16mm.     

Heat transfer analysis of this target was performed. All 
conditions were idealized very simple and rough to get 
only temperature distribution when 12.5 MeV and 50 µA 
proton beam is irradiate. Constant heat source was used 
instead of incident beam and all physical properties did

 
Fig. 1: Construction schematic view of  Ti target 

not vary with temperature. The result of heat transfer 
analysis shows in fig. 2. The temperature of the target is 
below the melting point of titanium. 

Water cooled gird supported niobium target 
The niobium target has flat Nb cavity structure. Both 

open sides of the Nb cavity will covered with 50 µm Nb 
foils. Structure of the cavity was constructed with two 
connected open layers. The layer place just on the 
direction of the beam has circular shape with diameter of 

 
Fig. 2: Temperature contour of target(12.5 MeV, 50 µA) 
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Fig. 3: Schematic view of Nb cavity 

 
12 mm and the cavity layer which is place just before the 
circular one has fan shape.  The shape of the cavity shows 
in fig.3. The fan shape is expected to gather bubbles to the  
upper side which grows during proton beam irradiate in   
[18O]. And the wider area of the back side will increase 
the cooling performance. 

Grids and whole body except cavity part are made of 
aluminium. Two grids are place on each side of the cavity.   
front side one has 97 holes of 1 mm diameter with 0.2 
mm spacing in hexagon. And the back side one has 37 
holes of 2 mm diameter with 1 mm spacing array in 
hexagonal shape. Grids are installed to cool down the 
cavity and prevent the thermal expansion on high pressure 
of the Nb foils. Fig. 4 shows the construction views of Nb 
target. 

RESULT & DISCUSION 
The KIRAMS-13 was designed to provide 50 µA of 13 

MeV protons. Average yield of titanium target with 
double foil system is 50 mCi/µA·hr at 10 µA of 12.5 MeV 
proton beam. Not enough tests have been performed to 
predict the endurance of target. Nb target is just ready to 
install on KIRAMS-13. Water cooled grid supported 
system is expected to give us a good result. 
 

 
Fig. 4: Construction Schematic view of Nb target 
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