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Introduction: As shown in [1], the ratio of sum peaks (SP) inten-
sities S compared to intensities of photopeak and roentgen emis-
sions may be used to determine gamma-gamma perturbed angular
correlations using one detector only. It is assumed that the relative
probability of recording of cascade y-rays R, in TSP at the in-

dividual values of Aj;, G (=) and Q is equal to TIAC W(8, ),

where A;; isthe angular correlation coefficients depending on spins
and multipolarities of transitions; P, (cos@ ) are the Legendre
polynomials; Q are the solid angle correction factors taking into
account the detector and source finite sizes; and W is the

TIAC perturbation factor which yields information on hyperfine
interactions. The following cal cul ations were applied.
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with N, =09176and N, . =0.9507.

The first observations of the sum peak intensity change due to
chemical environment was reported for *'Hf compounds by De
Bruin et d [2] and for *In compounds by Yoshihara et al [3,4].
However, proposed methods had not received practical applica-
tions. In the present work it is proposed to utilize the SP in the y-
spectrum from the radionudlide *'In obtained with one detector to
define the physico-chemical state of the hydrolysis of In{".

Experiments: Measurements for *'in have been carried out with a
coaxial HPGe detector of a volume of 200 em®. The radioactivity
of the samples amounted to = 40 kBq resulting in a count rate of =
8000 pulses/s at the selected distance of 37 mm from the surface of
the detector. Within the time of 30 min of registration, the events
accumulated in TSP were in the order of ~ 10°. For the calcula
tions the decay data of the radionuclides given in [5,6] were used.

No-carrier-added ™In was purchased from Amersham. Samples
were prepared from high-grade pure chemicals (HNO;, NaOH,
NaNOs, In(NOs)s, deionised water). Carrier concentrations of 10°
M for In were added to the samples. The ionic strength was kept
constant (u=0.1). The volume of the samples was 500 pl using
pol yethylene Eppendorf vials. The measurements were carried out
at room temperature. The obtained data are summarized in Fig. 1.

Results: For the first series of measurements the pH was changed
from 1 to 13 without adding DTPA. The R., value significantly

varies between pH=5 and pH=7, indicating the transition from
[In(H,0)¢]* to the non-soluble form of In(OH)s. This shift corre-
sponds to the hydralysis equilibrium of indium [7]. The difference
of R., values in the acidic and akaline media is due to the dif-
ferences of G, (cs) for the [In(H0)g]*" (“liquid” state, G, (e0)=1)
and In(OH)3(SO|id) ("Solid" date, G2 (oo) :02)
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Fig. 1. The R _ (e dependencies for *in in agueous solutions
of different pH at as measured by means of 1-PAC method.

Conclusion: It was shown that it is possible to measure the pertur-
bation of an angular correlation of a suitable radionuclide depend-
ing on its physico-chemical state with just one detector. The 1-
PAC method allows to study properties of the condensed matter at
submicro-level concentration using a smple and widespread in-
strumentation. On the basis of defined RWm values and of the

dependence of perturbation of an angular correlation on an eec-
tronic constitution of matter, parameters of an elements hydrolysis
equilibrium can be anadysed. Other chemica equilibrea, tempera-
tures of phase changes, kinetics of chemical reactions and a num-
ber of other properties might be determined as well.

It was estimated in the experiment performed with the large-
volume samples (Vempe>Vaeeto) that relative changes in
R.., are jugt slightly different from that for point-like samples.

This alows to apply the 1-PAC method even for investigation of
biological samples and objects "in vitro" and "in vivo".

Acknowledgements: The authors express gratitude to M. Mendel
for the help in carrying out the experiment. Support by the Deut-
sche Forschungsgemeinschaft is acknowl edged.

1. DV Filossofov, thisreport;

2. M deBriun, PIM. Korthoven, Radiochem. Radioanal. Letters,,
21 (1975), p.287

3. K Yoshihara, H Kgji, T Mitsugashira, S Susuki. Radiochem.
Radioanal. Letters., 58 (1983), p. 9.

4. K Yoshihara, T Omori, H Kaji, S Susuki, T Mitsugashira. Ra
diochem. Radioanal. Letters., 58 (1983), p. 17.

5. CM Lederer and VS Shirley, Table of Isotopes, 7th ed,,
Wiley, New York, 1978.

6. FD Sowby, Radionuclide transformations. Energy and Inten-
sity of Emissions. ICRP Publication 38. 1983.

7. CF Baes, J, RE Mesmer, "The Hydralysis of Cations’, R.E.
Krieger Publisher Company, Inc., Krieger Drive Mdavar,
Florida 1986.



	Acknowledgements: The authors express gratitude to M. Mendel for the help in carrying out the experiment. Support by the Deutsche Forschungsgemeinschaft is acknowledged.

