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Wl Fig. 2. Envelope of quadrupole=echo signals
I b of €135 nuclei in polycrystalline transdi-
chlorethane {vg = 34.36 MHz, T = T7°K);
ﬂ# a - in the absence of a high-voltage pulse,
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The form of the signal envelope of the spin echo in polycrystalline transdichlorethane
is shown in Fig. 2 for three values of the electric field (0, 25, and 50 kV/em). The values
of the phase shifts AvE and of Rzzz for the series of crystals CClh, CHCl3, 02016, CQHhClQ’
CHBCl, and Cl, are in good agreement with the data obtained by the stationary NQR method [2].

In conclusion, we point out the advantages of the nonstationary procedure: First, the
interpretation of the experimental dats is much simpler in the pulsed procedure than in the
stationary measureemnts. Second, in the pulsed procedure there is no need for exact measure-
ments of the absolute NQR frequencies. Finally, in the proposed method the frequency shifts
can be measured even in weak electric fields, where these shifts lie within the limits of
the line width, something quite difficult to do in the stationary case.

The authors thank Professor V., S. Grechishkin for interest in the work.
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It was shown in [1] that irreversible radiation damage is produced in many solid organic

substances by powerful flashes of ultraviolet light (with energy of several hundred Joules per
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light pulse). This is accompanied by the production of free radicals that produce intense
EPR signals, similar to those obtained when penetrating radiation acts on a medium.

The following mechanism of radical formation was established [1]: The powerful light
pulses Dreak the R-H bonds of the molecules in the surface layer of the irradiated material,
and an appreciable number of "hot" hydrogen atoms H* are produced, with a kinetic energy "1 - 3
eV. The hot H* atoms diffuse to the interior of the material and interact with the RH

molecules:

RH + H* > R + H,, (1)

or (as demonstrated by a further study)
RH + H* > RH,. (2)

16 _ 1087 m1™t ana more )

Processes (1) and (2) cause accumulation of large amounts (10
of hydrocarbon radicals inside the UV-irradiated solid organic substances.

Free-radical formation processes (1) and (2) are critical with respect to the H*-atom
energy. Process (1) calls for an appreciable activation energy, and is therefore feasible
only with sufficiently "hot" H¥* atoms. To the contrary, the probability of "capturing” atomic
hydrogen via reaction (2) should increase with decreasing kinetic energy of the H* atoms.

The H¥ atoms produced at the instants of the UV flashes diffuse to the interior of the
material along the "channels" of the crystal lattice, and pass successively through a large
number (n) of potential barriers ("openings" in the interstices). If the initial kinetic
energy of the H* atom is UO and the coefficient of energy loss on going through one barrier is

o, then we have in the multiple-passage approximation

n
U Uge, (3)

where U is the energy of the H¥ atom at the end of the diffusion path.

Of course, only a small fraction of the H¥ atoms falls into the lattice "channels" and
diffuses in accordance with condition (3). However, only these H¥ atoms can be responsible
for the formation of the free radicals deep in the material. The remaining diffusing H¥*
atoms lose rapidly their energy in random collisions with the lattice (the character of their
motion is essentially the same as in an amorphous medium.

Let us assume that for some pair of irradiated homolog substances the difference between
the velues of a amounts to 0.1%. Then, other conditions being equal, a diffusion path of
only about 107 cm (lO3 lattice sites) suffices, according to (3), to make the energies of
the H¥ atoms in the compared crystalline samples differ by a factor of two. The resultant

large difference between the energies of the diffusing H¥ atoms should lead to very large

differences in the radiative yields of the free radicals.

It is easy to see that the discussed molecular mechanism points to a high sensitivity
of the radiative yields of the free radicals in the photolysis of crystalline objects to the
least differences in the values of the coefficient a or, equivalently, to the smallest regular

deviations in the crystal-lattice structure.

Starting from the foregoing, we attempted to apply the pulsed-photolysis method with
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subsequent indication of the produced free radicals by means of the EPR spectra to determine
the possible differences (deviations from mirror equality) in the structure of the optical
antipodes.

The irrediation was in air at room temperature. The nominal energy of the light pulse
(quartz UV region) varied in the range of about 860 to 300 J, depending on the character of
the irradiated substances. The maximum summary irradiation dose was about lO6 J. More de-
tailed informetion on the irradiation process is given in [1].

Crystalline powders of optical antipodes were irradiated pairwise and then measured with
an EPR spectrometer (vo = 9320 MHz) under strictly identical conditions, so that the spectra
for each pair of isomers (see the figure) were of comparable intensity (approximate accuracy

of intensity measurement is 10 - 15%). Isomer pairs are not comparable in intensity.

EPR spectra of free radicals of polycrystalline
amino~acides irradiated by UV pulses: a -~ B~phenyl-

a~glaninej b - 4-B-phenyl-a-alanine; ¢ - d-p-phenyl-
a=alanine hydrochloride. The upper magnetic—field
scale pertains to the spectra of Figs. a and b,
and the lower scale to Figs. ¢ and d. The spectra
of each palr of isomers are comparable in

L $50e

-y

25 Qe

intensity.

Figures a and b show the EPR spectra of crystal powders of d- and 2~B-phenyl-a-alanine
irradiated by UV pulses., The spectra consist of a triplet (1:2:1), each component of which is
split into a quadruplet, and a single line in the center of the triplet. Perfectly analogous
spectra were cbtained in the radiolysis of frozen benzene and a few other solid aromatic com-
prounds; an analysis of the spectra has shown that the free radicals conain an excess H atom
connected to the phenyl ring [2]. This gives grounds for assuming that photolysis of the
phenylalanine is accompanied by reaction (2) and formation of free radicals resulting from the
"capture" of H* atoms by the phenyl rings of the amino-acid molecules. Under the indicated
conditions, the observed many-fold difference between the intensities of the spectra in Figs,
a and b indicate that the "transparency" of the d-isomer to the H¥* atoms is larger, namely,
in some position to the right of the decimal point (more readily the third or the fourth) the

value of the coefficient o [Eq. (3)] is larger for the d-isomer than for the f-isomer, i.e.,

a” %y (%)

By recrystallizing phenylalanine compounds in an aqueous solution of HCl, we obtained

a

well-formed crystals of d- and f~phenylalanine hydrochloride, the powders of which yielded
after UV irradiation the spectra shown in Figs, ¢ and d. The left-hand intense lines of these
spectra (geff = 2,00) belong to the phenylalanine radicals, and the weak doublet lines with
Bopp = 2.02 on the right belong to the (HC1)™ radicals. The line with Beps > 2, which is split
into a doublet, appears only following UV irradiation of substances whose lattices contain

chlorine or other halogen ions. Apparently, irradiation results in "capture" of the H* atoms by
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the halogen ions and in formation of radicals that yield a doublet line as a result of the
hyperfine interaction with the associated hydrogen atom. From the intensity ratio of the
spectra in Figs. c and d it follows that the condition ag > o holds for phenylalanine hydro-
chloride.

Similar results, pointing to a larger "transparency" of the crystal lattice of d-isomers
to the H¥ atoms (ad > az), obtained by us for the optical antipodes of a-alanine, tyrosine
hydrochloride, valine hydrochloride (amino-acid), and optical antipodes of arabite (pentatomic
alcohol).

Thus, compounds of left-hand (&) configuration series are characterized by a closer
packing of the particles in the crystal lattice and are therefore less "transparent” to the
H* atoms than comounds of the right (d) configuration series. The observed structural dif-
ferences (deviations from mirror equality) are extremely small and have practically no effect
on the physico-chemical, crystallographic, or other properties of optical antipodes investi-
gated by the usual methods.

All the experiments were performed on chemically pure compounds and were perfectly
reproducible. Nonetheless, in view of the serious consequences of the work, we believe that
our observations require further confirmation, for although it is little likely, it is never-
theless not excluded that for some unknown reason all the compounds of the left series are
contaminated by a microscopic impurity that decreases the transparency of the L-crystals
relative to the hydrogen atoms. We are continuing our investigations in order to resolve
the problem conclusively.

In conclusion, it is my duty to thank B. M. Kozyrev for support.
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The development of theoretical ideas concerning the nature of melting is hindered by the
lack of experimental data. There is a particularly great shortage of information when at-
tempts are made to reveal the general tendencies in the behavior of the thermodynamic charac-
teristics of melting in a wide range of temperatures and volumes {1]. The situation has
improved somewhat recently following the publication of {2, 3].

We present here the results of measurements of the volume of argon in the melting region
at 291.6, 294.2, and 322°K. The measurements were performed with the aid of & specially con-
structed pressure meter, which was filled with spectrallyvpure argon at a pressure of 2000
kg/cme. The amount of investigated gas was determined by weighing, and the initial volume was

calculated by using the data of [4], After filling and weighing, the pressure meter was
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