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Fig. 2. Concentration dependence of the SH
oscillation period at two basic field
orlentatlons: o ~ present results and results
£ [3]; A - results of [1]; x - results of
[2] (obtalned from several oscillation peaks).
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A number of factors discussed in [3] indicate that the energy minimum of the valence band
of tellurium 1is located at the vertex of a trihedral angle of the hexshedral prism consti-
tuting its Brilluoin zone. In view of the more complete data presented here on the SH effect,
it seems to us that the energy minimum of the valence band jis shifted from the trihedral
vertex along the side edge of the prism, as follows from & recent theoretical paper [h]

This being the situation, the abrupt change of the period A | at p =(2 - 3) x 1017 can
be attributed to the distortion of the Fermi surface as the lgtter approaches to the limiting
basal plane of the Brillouin zone, and the increase of the ratio of the periods A“/Al‘at

p >3 x lO17 cm-3 can be regarded as a transition from the simple two-ellipsoid mode for the
concnetration region p < lO17 to a more complicated singly-colsnected barrel-shaped sur-

face when p > 3 x 1017 em”

We are grateful to G. E. Pikus for a discussion of the theoretical wuestions.
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Braunschweig, W. Germany, 1967.
[2] cC. Yuthman and J. M. Thuiler, Compt. rend. 263, 303B, 1966.

(3] L. S. Dubinskaya, I. I. Farbshtein, and S. S. Shalyt, Za. Eksp. Teor. Fiz. 5h 754 (1968)
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In mass sepctroscopy, the limiting measurement sensitivity is determined by the back-
ground due to the residual gases in the instrument. There are several known [1, 2] method
of countering the harmful influence of this factor: improving the vacuum, different means
of modulating the measured beam, statistical reduction of the mass spectra, increasing the

resolution of the instrument, and others.
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In the present investigation, the background was reduced by using the difference between
the particle velocity distribution functions in the background and in the investigated mole-
cular beam.

The particle distribution with respect to the velocity projections on a chosen direction
" was analyzed by a previously described deflection method [3, 4].

It is known from the general kinetic theory of gases that the distribution function with
respect to the velocity projections on a given direction of particles of an isotropic gas in

equilibrium is given by the expression

2
£, = Alexp(—Mv /ale).

This expression holds with sufficient accuracy for the background gas contained in an
ionization chamber having a temperature Tl.
The distribution function with respect to the velocity projections of the particles of

the molecular beam entering the chamber from the molecular gun, whose temperature is T2, is

f, = AV exp(—Mv2/2kT2).
The remaining symbols in the express;ons ;re standard.

By applying different deflecting voltages on plates 1 (Fig. 1) we can gradually adjust
to maximwm value the distribution functions of the analyzed beam.

If Tl = T2’ then the background is reduced by a factor not less than 2.7, and the
useful signal increases by a factor of more than 2. This effect increases with increasing
ratio T2/Tl'

The layout of the ion source is shown in Fig. 1, and the results of testing this method
are shown in Figs. 2a, b, where the deflection voltages at which the presented mass spectra
were obtained are indicated.

The mass spectra shown in Figs.2a and and 2b were gcanned by varying the magnetic and
electric fields, respectively.

It is seen from Fig. 2a that at zero voltage on the deflecting plates (this corresponds
to the traditional mass-spectroscopic measurements), the lines of chromium isotopes, molecular
5 = 1370°K, are

"lost" in the corresponding lines of the background. A gradual variation of the electric

beams of which were passed through the ionization chamber at a temperature T

field intensity between the deflecting plates leads to a separation of chromium isctopes that
are almost unaffected by the background (in our case, at 15 - 18 V),

Fig. 2b shows the changes in the form of the line with M/e = 52'(recorded at a lower rate
than in Fig. 2a). The change of the line shape upon variation of the deflection voltage is
clearly evident.

Obviously, the proposed method will be the more effective, the larger the distance bet-
ween the maxima of the distribution functions of the background and of the beam, other con- ,
ditions being equal. The displacements of the most probeble rates of the background and of g
the beam turned out in our experiments to be somewhat larger than the theoretical omes,
possibly as a result of the larger inhomogeneity of the effectiveness of ion production in

different regions of the ionization chamber.
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A more detailed description of the setup and of the results obtained with it is being
readied for publication.
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Recent experiments on inelastic scattering of electrons [1] and protons [2] by nuclei
have revealed highly-excited resonant states of the nuclei. An attempt was made to interpret
the results of these experiments within the framework of the usual shell model [1 - 31, it
being assumed that the indicated resonance correspond to excitation of the internsl shells.
It turned out here, however, that the energies of the 181/2, 1P1/2’ and 1P3/2 levels increase
with increasing atomic weight, reaching in the case of 181/2 the values 40 MeV for A = 16
and 60 - 80 MeV for A = o [1, 2]. This contradicts the usual shell model, according to which
the depth of the potential well is of the order of 45 - 55 MeV, and concequently the energy
of any level should be smaller then this quantity.

The purpose of the present paper is to describe a possible resolution of this contra-
diction.

It is appropriate to recall that, according to modern many-body theory, a so-called
single-quasiparticle branch of the spectrum exists in the vieinity of the Fermi surface for
a system of interacting Fermi particles. The excitations (quasiparticles) behave like a
system of non-~interacting particles moving in a certain average self-consistent field. 1In
general, this field is nonlocal.

According to this point of view, the shell model describes a quasi-single-particle
excitation spectrum of the system, Owing to the strong interaction between the nucleons of
the nucleus, there are no sufficiently convincing calculations of the parameters of the
self-consistent field on the basis of the forces acting between the free nucleons. These
parameters are usually chosen such as to make the calculated spectrum of the low-energy
excitations (i.e., the excitations at the Fermi surface) coincide with the experimentally
observed ones. It turns out that the depth of the potential well must be assumed, at least
for medium and heavy nuclei, to equal 50 -~ 55 MeV, and its radius to equal approximately the
nuclear radius R = roAl/3; the nonlocality can be neglected. Thus, by definition, the
assumed potential well should describe only the spectrum of the low-lying excitations, and
not at all the positions of the deep levels of the nucleus far away from the Fermi surface,

In order to find the positions of the deep levels, it is ncessary to determine the quagi-

single-particle potential not at the Fermi surface, but far from it. In this case, likewise,

52





