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The double integral has more clear physical - For all the investigated materials, but especially
sense and allows to calculate the radiation yield for the bone powder, the amplitude of the ESR
Table. The comparison of investigated materials from the dosimetric point of view

Material
L-a-alanine

Advantages
=> chemical compound
«> stable paramagnetic centers
•» a little more sensitive than DL-form

Disadvantages
•» low saturation level of microwave power
=> wide ESR signal
*> ~ 5 times more expensive than DL-form

DL-a-alanine =* chemical compound
=*• stable paramagnetic centers
•> cheaper than L-a-alanine

•* low saturation level of microwave power
*> wide ESR signal
•* a little less sensitive than L-form

Standard bone powder (non-deproteinized} => very stable paramagnetic centers
=> narrow ESR signal
=> high saturation level of microwave

•*• biological product
<*• unattainable commercially
=* can be used as dosimeter only after decay
of organic radicals

(G-value) of paramagnetic centers if energy impart-
ed to the sample is known from elsewhere. It is also
less sensitive on some changes of the form of ESR
signal (for instance line-broadening at the high
dose region).

Both types of ESR parameters were mesured
and analyzed for the investigated materials irradi-
ated in ^ C o gamma source (ISSLIEDOVATIEL,
the total dose being 0,76 kGy).

We stated that:
- Radiation yield of the radicals generated in

a-alanines is the same for both L-(chiral) and
DL-(racemat) forms.

- The sensitivities of the L- and DL- forms of
a-alanine are the same when double integrals are
used as an analytical signal but somewhat differ-
ent if the amplitude of the first derivative of the
ESR signal is used.

- There is confirmation that the G-value of the
paramagnetic centres generated in the standard
bone powder, irradiated with gamma rays, is
about 50 times lower than the G-value of the
paramagnetic centres in alanine.

signal seems to be more convenient parameter
for the construction of dose-response curves
than the double integral.
Comparison of the investigated materials from

the dosimetric point of view is presented in Table.
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RADIATION FACILITY AT JINR U-400 CYCLOTRON
CHECKED BY FRICKE DOSIMETER MEASUREMENTS

Z. Stuglik

Ion beam radiation experiments with liquids, in
spite of their scientific importance, have been done
rather seldom mainly because of experimental diffi-
culties and limited access to appropriate accelera-
tor facilities.

Some years ago one of the twelve beam lines of
the 4-metre U-400 heavy ion cyclotron at Dubna
was dedicated to radiochemical and radiation
research (KHIPTI facility). The latter consists of
two parts, dedicated to radiochemical or radiation
research. Unlike most other radiation facilities, this
one has been performing at a vertical ion-beam
pipe which allows to irradiate liquid and powder
samples in open vessels [1-3]. Above all it gives the
possibility to investigate high-LET radiation pro-
cesses running in thin layers of liquids exposed to
the air [4].

It is well known that the ion-beam radiation ex-
periments are not only more difficult than the low-

-LET ones, but also more susceptible to systematic
errors. Having this in mind we decided to test our
facility and techniques by repeating some experi-
ments reported in the literature and comparing the
results. Quite a few experimental data are available
for acidic 0.01 M ferrous sulphate aqueous solu-
tions saturated with air or O2 and irradiated with
12C ion beams [5-9]; this is why we chose this sys-
tem for study.

Acidic, aqueous ferrous sulphate solution (Fricke
dosimeter) was bombarded with the 10 MeV/amu
carbon-12 ions. Dose and energy dependence of the
integral yield of Fe 3 + formation was measured and
compared with the data from three other labora-
tories.

It was calculated using the formula:
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where: v is the volume of irradiated solution, NA -
the Avogadro number, e" - the charge unit, AE21 - the

800

ous and accurate data of differential w-values for
heavy ions in the air are needed.
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Fig.Energy dependence of Es*GE(Fe^+)-value for Fricke solutions irradiated with carbon ions. (S) [5], (U) [6], ( • ) [8], ( 0 ) [9],
(A) this work, wajr=36.1 eV- (A) this work, wair=35 eV. Upper insert: optical density at 304 nm vs. energy input. Lower insert:
LET-depth dependence for ^C ion beams with initial energy of 120 MeV penetrating the Fricke solution.

energy deposited by 12C ion in the two air gaps
between the electrodes of ionizing chamber, Q - the
total charge collected by the electrometer during
irradiation of the sample, wajr - the differential
energy of ion pair formation in the air irradiated by
10 MeV/amu *2C ion beams and £304 - the molar
absorption coefficient of Fe3 + ion at 304 nm.

The results are presented in Fig. The experi-
mental points follow a smooth line which can be
interpreted as a satisfactory result of the test.

Conclusions

On the basis of the results for Fricke solutions
we have found that the facility functions correctly.
We are aware of the difficulties and uncertainties
that will increase with atomic mass of the pro-
jectiles. But it is a general problem, not only with
this particular installation. More accurate stopping
power data for heavy projectiles, and more numer-
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TEMPERATURE AND DOSE RATE EFFECTS IN As IMPLANTED GaAsi-xPx

J. Krynicki, S. Warchol, H. Rzewuski, R. Groetzschel17

^ Forschungszentrum Rossendorf/Dresden, Germany

The influence of temperature on damage formation
in ion implanted semiconductors has been investi-
gated intensively, mostly in Si and Am By binary
compounds such as GaAs and GaP but only very
few papers have been devoted to the ternary AmBy
alloys. The influence of dose-rate on ion damage
buildup has been observed [1] in GaAs (Si and Sn)
at RT but not at LNT.

In the last paper [2] we presented results on
ion damage accumulation in As implanted
GaAsi.xPx ternary compounds at 120 K.

In this paper we report the preliminary results
on dose-rate effects in GaAsi.xPx for various P
compositions (x=0, 0.15, 0,39, 0.65 and 1) im-
planted with 150 keV As ions at 120 K and the
results obtained for samples implanted at RT.


