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- Evaluation of Residual Radioactivity and Dose Rate of a Target Assembly in an
IBA Cyclotron -
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Fg. 1 Picture of the cyclotron used in this study - IBA
Cyclone®18/9 Model

Fig. 2 Picture of target for the production of "*F isotope
from "0 enriched water by the ®O(p,n)'®F reaction. The
beam is coming from the right to be collimated at the
collimator section before the target section
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Fig. 3 (a) Cross sectional drawing of the target assembly
and picture of the target section of the assembly. (b)
Recovered H,'®0 water, which was used to rinse the target
chamber, was used for gamma spectroscopy to estimate
the residual activity of the target

Target wi ow(H avar®)
d ia

Target window(Havar®)
-after being irradiated

1/

Vacuum wi né!ow(Ti)
(@) (b)

Fg. 4 (&) Vacuum window and target window before being
irradiated, (b) The discolored target window after being
irradiated has been recovered for gamma spectroscopy
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Fg. 5 Gamma dose rate from the target was measured
with an area monitor device marked by a red arrow
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Table 1 List of gamma emitters detected in the recovered
water sample, their specific activity and the MDA,

Detection nuclide | Detection value (Bg/L) MDA (Bg/L)
YCr 13.3 7.59
*Mn 27.1 1.52
*Mn 113 0.65
%Co 104 0.66
Co 116 0.57
%Co 537 1.01

——Co-58

F-18
N34 —.Co-56

3
1
I

——Mn-52
——Co-56
——Co-56
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Fig. 6 Measured gamma spectrum of the recovered
H,'®0 water sample in Fig. 3(b)

Table 2 List of gamma emitters detected in the Havar foil
sample, their specific activity and their MDA

Detection nuclide |Detection value (Ba/kg) MDA (Ba/kg)

Sler Y 12 Halflives -
Mn Y 12 Halflives -
*Mn 1.51x10° 4.86x10*
*Co 8.04x10° 6.59x10°
Co 1.58x10" 1.09x10*
%Co 4.31x107 8.35x10"

1.0e4 Lw L ‘L

- L Ll h__uh..,

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
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Fig. 7 Measured gamma spectrum of the target window
sample in Fig. 4(b)
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Table 3 Estimated dose rate contributed from the residual
8 in the target and total dose rate at 50 cm away from
the target measured every hour after irradiation

Time(n) BE(mSv/h) Target(mSv/h)
0 1.23 21.0
1 0.88 13.0
2 0.63 8.70
3 0.44 5.80
4 0.30 3.70
5 0.22 2,93
6 0.14 2,01
7 0.09 1.50
8 0.07 1.15
9 0.05 0.87
10 0.04 0.67
11 0.02 0.54
12 0.01 0.50
Target/F-18 Dose rate
25
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20 .\.\
—_ \\\.
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Fig. 8 Dose rates of the target and the residual "®F was
measured every hour after the irradiation at a distance of
50 cm from them,
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*Abstract

Evaluation of Residual Radioactivity and Dose Rate of a Target Assembly in an
IBA Cyclotron

Seon Yong Hwang:Youngju Kim-Seung Wook Lee

School of Mechanical Engineering, Pusan National University

When a cyclotron produces ®F, accelerated protons interact with metal parts of the cyclotron machine
and induces radioactivity, Especially, the target window and chamber of the target assembly are the main
parts where long-lived radionuclides are generated as they are incident by direct beams, It is of great im-
portance to identify radionuclides induced in the target assembly for the safe operation and maintenance
of a cyclotron facility, In this study, we analyzed major radionuclides generated in the target assembly by
an operation of the Cyclotron 18/9 machine and measured dose rates after the operation to establish the
radiation safety guideline for operators and maintenance personnel of the machine, Gamma spectroscopy
with HPGe was performed on samples from the target chamber and Havar foil target window to identify
the radionuclides generated during the operation for production of "F- isotope and their specific activity,
Also, the dose rates from the target were measured as a function of time after an operation. These data
will help improve radiological safety of operating the cyclotron facilities.

Key Words : Cyclotron, Target assembly, Activiation, Havar foil, Gamma sepctroscopy
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