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ABSTRACT

Experimental data of 1231 yield at
21.5 MeV proton bombardment of enriched

124Xe are presented. The dependence of

1231 yield on proton energy up to 30 MeV
for targets of different thickness calcw
lated on the base of published data is
also presented.

INTRODUCTION
Nuclear medicine shows great interest

to 1231 because of its advantages in co-
mparison with other iodine radionuclides.

1231 is an idesl radionuclide for recei-
ving images of internal orgens of a man.
In connection with this some methods

of 1831 production were developed /1-8/.
Three methods of these secure high pro-
ductivity necessary for practice: irra-
diation of thin 124Te target with about
25 MeV protons (p,2n reaction), irradia-
tion of thin iodine target with about 65
MeV protons (p,Sn? reaction, irradiation
of high enriched '24Xe with about 30 MeV
protons (p,2n and p,pn reactions). The
last method /4,5,7,8/ in contrast with
the previous ones secure 1231 production
without other radionuclides of iodine.
This is an important advantage from the
three points of view: lowering patient
dose, quality of receiving image and in-
crease of period of validity.

The purgose of the pregent work was
to obtain 1231 gield by irradiation of
high enriched 124Xe with 21.5 MeV pro-
tons to compare these data with the pub-
lished ones and to determine the optimal
condition for 123I production by the
described method.

EXPERIMENT

To obtain 1231 yield dependence on
proton energy six thin gag targets con-
taining enriched (99.9%% 124Xe in quan-
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tity of 16.6 mg/cm? were simulteniously
irradiated. These targets were nickel
cylinders of 30 mm in internal diameter
butt-ends of which were aluminium foils
of 50 microns thick. Between the targets
and in the beam trap monitor foils made
of copper were placed to determine dose
of irradiation by measuring ©5Zn activi-
ty which is formed in these foils. The
intensity of proton beam which passed
through collimator of 8 mm in diasmater
waes 0.5 A. The cooling of the targets
was performed by air stream.

Target irradiation was performed on
the external beam on the cyclotron of
the Institute of Physics and Power Engi-
neering in Obninsk /9/. Energy of pro-
tons was 22 MeV. 123

The activity of I was measured af-
ter 16, 42 and 64 hours later the end of
irradiation. We measured the activity of

231 using Ge(Ili) detector and multi-
channel analyzer /10/. The activity of
1231 was calculated from the area of
photopeak of 153.2% keV(83.4%). The
crogss~gection of Cu(p,n)6 Zn resction
which is necessary for calculation of
irradiation dose of monitor foils were
ta&en from the published papers /11,12,
13/.

DISCUSSION

To characterize the production rate
of 1231 for the studied method we propo-
se to use the conventional thick target
yield in the end of irradistion, becuase
the common thick target yield /14/ in
this case can not be used because 123I
is formed as a result of 123Xe decay.
After the end of irradiation of 124Xe by
protons 1231 activity in the target at
first increases then after achieving ma-
ximum decreases. This dependence of 123I
activity on time after the end of irra-
dietion has the form of the curve one
gshown in the fig.1. The waiting period
after the end of irradiation in which
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Fig.1. The dependence of 1231 activity
on the waiting periocd after the end of
irradiation: 1 - real change of activity;
2 = conventional change of activity:; A -
1231 conventional activity in the end
of irradiation.

maximum activity of 1231 is achieved was
calculated in paper /15/. In 15-16 hours
af t e r the end of irradia*%gn practi-
cally all 123Xe decayed in I and so
the curve 1 has the form of 1231 decay
exponent. Extrapolation of this exponent
in the end of the irradiation (curve 2)
giveg the value of conventional activity
of 1231 in the end of the irradiation Aj.
Using the value of A, the value of conve-
ntional thick target yield of 123I can be
calculated by means of the known formu-
lae /14/: +
A =Y Tt _l;_i_o
o" "o A to
Here Yo - ggnventional thick target
yield of 1231; I - beam current of pro-
tons; 3 ~ time of target irradiation;

-1 3decay constant.

The value of conventional thick target
yield in formulae (1) is a conatant and
does not depend on time irradiation and
on waiting period ??% so is a convenient
characteristic of I production rate.

Our experimentelly obtained values of
1231 conventional thick target yi?%% are
presented in fig.2. The value of I
conventional thick target yield at the
energy of protons 21.5 MSV ig (12.5+1.25)
mCi/ MAh. The value of 123conventional
thick target yield calculated by us by
using experimental data of paper /8/ and
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Fig.2., Dependence of 1231 conventional

target yield on proton energy: (®) expe-
rimental deta obtained in this work; (e)
the value of 123I conventional yield cal-
culated from experimentsl data taken
from the work /8/; dotted line - 1231
conventional yield calculated from theo~
retical data taken from the work /5/.

theoretical data of paper /5/ is presen-
ted in the same figure. It is seen that
all thege velues of 123I conventional
thick target yield agree with each other.

Contemination of other radionuclides
?5 iodine wag not found in our S?se.

Tre activity resulting from 1277 decay
which resulted from 124Xe(p,&)121I reac-
tion was found. 1217e conventional thick
target yield in the end of irradiation at
Ep=21.5 MeV was equal to 8.94Ci/ aAh. It
means that 121Te conventional activity in
the end of irradiation is about 0.07% of

231 conventional activity.

The feature of the present method of
1231 production is the use of high en-
riched and very expensive 124Xe. To save
124%e thin targets are ugually used /7/.
With the thin targets 1231 yield will be
less than with the thick targets. In con-
nection w%gh this we performed a calcula-
tion of 1431 conventional yield for tar-
gets of different thickness. This calcula-
tion was performed on the base of experi-
mental data presented in paper /8/. The
obtained results are presented in fig.3.
It is seen that with th? %se of thin tar-
gets the dependence of 231 yield on pro-
ton energy has a maximum. The optimal
energy corregponding to maximum yield de-
pends on the thickness of targets. With
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§e of target thickness from
0 g/cm¢ optimal energy changes from

31 MeV to 28 MeV.
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Fig.3. The dependence of 123I conventio-
nel yield in the end of irradiation on
proton energy for targets of different

thickness:
g/cm

1 - thick target, 2 - 1.0
, 3 -0.75 g/cm?, 4 - 0.5 g/cm?,

5 - 0.25 g/cm?

. Stoklin G. Int. Radiat.
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