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increment of water. They also indicate that swelling depends
on changes in lattice energy that accompany lattice adjustment.
Swelling stops when no further adjustment takes place. This
does not happen until the adsorbed water is several hundred
A thick and has achieved a preferred configuration compatible
with a b dimension of ~9.0 A.
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Light Emission from the Dissolution
of Gamma Irradiated Alkali
Halides in Water

WE have been studying the primary processes in the radiation
chemistry of aqueous and organic systems'~*. Evidence has
been accumulating for the presence of correlated ion pairs in
the irradiated liquid and frozen aqueous solutions. Reactions
of the mobile electrons and holes with the appropriate scaven-
gers have been found to be interdependent. In order to
explain the data®’, it was suggested that the primarily formed
electrons and holes are not randomly distributed in the system,
but instead move about as correlated electron-hole pairs which
may be imagined as solid state excitons. I wish to report here
some of our recent experimental evidence pointing towards the
possible involvement of triplet excitons of Frenkel type. When
gamma irradiated alkali halides are dissolved in water, stored
energy is transferred to the solvent. Earlier studies®!° of
light emission from this process have been verified and extended.

The emitted light has been identified as due to a T,—S,
transition of the water molecule. This was indicated by the
identification of the emission (phosphorescence) from various
added acceptors. As the light emitted from the acceptors is
phosphorescence, a triplet state is invoked. We believe that
the emission from the triplet of the acceptors is obtained because
of their population via a triplet-triplet transfer from the solvent
triplets. We also verified that when irradiated alkali halides
are dissolved in pure water, the emission obtained is quenched
by known triplet quenchers such as oxygen'! and certain other
paramagnetic ions such as Co?*.

Initial results from some known triplet induced reactions
such as cis-trans isomerization of proper solutes also indicate
the presence of the triplet state of water.

At this stage we are not able to decide whether the triplet
excited state of water is populated via the exchange interaction
of low energy electrons liberated on dissolution, or via an
energy transfer process from triplet excitons of irradiated
sodium chloride. There is evidence that energy equivalent to
about 5 eV is liberated from X-ray induced luminescence®.

Our observations and the postulate of a triplet state of water
seem to be consistent with the recent observations of a triplet
state of water (at about 4.2 eV) by Hamill'3, Compton et al.}*
and Kuppermann's. A stable triplet excited state of water will
be of great interest in radiation chemistry and photobiology.
A short version of our ideas was given at the International
Meeting on Primary Radiation Effects in Chemistry and
Biology, March 9-14, 1970, at Buenos Aires, and also at the
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Fourth International Congress of Radiation Research, June
29-July 4, 1970, at Evian.

Our attention has just been drawn to an article claiming
the discovery of the phenomenon of light emission from this
process. We would like to point out that the phenomenon of
light emission from the process has been known for some
time® 1° and the explanation in ref. 16 has been given before!2,
Our ideas on the possible involvement of a triplet excited state
were presented, and the phenomenon of light emission experi-
mentally demonstrated*, at a Symposium on Radiation
Chemistry held at Trombay on February 7, 1970.
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