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Fig.1 The intensity of the longlived component
(I,) vs volume fraction of CS; in CS, con-

taining mixtures of various nonpolar liquids’

The experimental data are quoted from ref
[5], the fitting curves are calculated via Eq
(6) using the parameters shown in table 1,
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Fig.2 The polt of intensity of the O-Ps‘

component of lifetime spectrum,
I,, versus the mole concentration
of SF. The experimental data are
quoted from ref[(6]. The fitting

* curves are calculated by Eq (11)

- with parameters shown in table 2,
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Table 1 Summary of parameters related to O-Ps yield (I,) in some CS,-mixtures via E (6)
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Table 2 Fitting parameters for I,-C curves of some SF; mitures via Eq(11)
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Table 3 Fitting parameters for I;-C curves of several binary
mixtures of containig C,H;Br or CCl, via E (11).
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Fig.3 Relative O-Ps intensities(Iy/
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INFLUENCE OF EXCITED MOLECULE REACTIONS ON
THE PROBABILITY OF POSITRONIUM FORMATION IN
BINARY MIXTURES

Zhang Zhicheng Zhang Manwei
(Univ. Sci. Techn. China, Hefei)

ABSTRACT An idea about influence of excited molecules on positronium (Ps)
formation is proposed, it says: (1) in addition to the excess electrons, some eXcited
molecules created in the spur can also promote the formation of Ps; (2) the excited
molecule reaction may exert an influence on the probability of Ps formation by some
way depending on the reaction mode (quenching of excited energy or transport of
electron from excited molecule to additive). According to the competitive reaction
mechanism in the spur, a relationship correlating the probability of O-Ps formation
(I;) with the additive concentration (which is included in F and Fy) is obtained
for binary systems (See E (11)). By this equation, the theoretical fittings are made
for some mixtures consisting of a nonpolar substance and an additive such as CS,,
SF,, C,HBr, CCl,. From the fitting parameters, some valuable information about the
electron affinity of the additive and the ionization potential of the excited molecule
are obtained. Furthermore some “knotty problems” in positronium chemistry are
satisfactorily interpreted.

KEY WORDS Competitive reaction; ExXcited molecule reaction; Probability of Ps
formation; Ionization potential of the excited molecule; Electron affinity of the
additive.



