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As shown earlier [1,2], the motion of magnetic flux filaments in superconductors of the

second kind in the "resistive" state (HCl <H<H, J > jcr) leads to the occurrence of

high-frequency radiation, which is monochromatic if thelfilaments form a regular lattice and
move with constant velocity (such a situation can be realized in fully homogenized super-
conducting alloys), In the present paper we propose a method for observing this phenomenon
with the aid of nuclear magnetic resonance {NMR), Unlike superconductors of the first kind,
in this case the magnetic field penetrates into the volume of the metal, so that there is
no need for using very small samples, The most suitable region for the investigation of NMR
is the region near Hc2 [3], where the field fluctuations inside the superconductor are small,
thus causing the existence of sufficiently narrow lines,

The calculation of the proposed effect, based on the use of the Bloch equations [4],
leads to the following expression for the radiation power absorbed by the spin system

(H near ch):

== OO

A(w) = wonH§:£: I§(7h/9) %‘/ix (@ - &g - 10 F %éTios(Enx]a))z T2 (1)
0

Here a is Abrikosov's structure period [3], @ = (2nc/s)(E/H) the frequency of the radiation
produced when the filaments move {1,2], ap = yH the NMR frequency, Ty and T, the nuclear
relaxation times, and h the amplitude of the alternating part of the magnetic field in the
superconductors {(h ~ M ~ H - H). Formula (1) is valid in the absence of saturation, when
QT3 >> 1 and the Knight shift is neglected,

As seen from (1), the following singularities are produced in the NMR spectrum when
the vortices move:

1
w, = do + nQ, Their intensity is determined by the same expression as the main resonance at
an exciting-field amplitude, B = Hllln(yh/n)l (with yh << 1/T»), Under saturation condi-
tions, the intensity of the NMR signal does not depend on H, and its value for the n-th

Besides the main resonance at w = wp, "satellites" appear, with frquencies

satellite is
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(the second relation determines the values of H, required to reach saturation),

2, The NMR line differs greatly in shape from Lorentzian if yh > l/Tg. When the

vortex structure moves, the absorption line becomes narrower and changes in shape,

More detailed calculations will be published later, The purpose of the present note
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was to call attention to NMR as an effective tool for the study of the structure and distribu-
tion of the internal fields in superconductors of the second kind,

In conclusion I am grateful to M, I, Kaganov for discussions,
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The distribution of level spacing in systems that are in some sense random has recently
again attracted persistent interest on the part of the theoreticians. Physical examples of
such systems are atomic nuclei in strongly excited states [1,2], and small metallic parti-
cles [3,4].

Random systems are presently described phenomenologically. Dyson (2] has proposed that
level spacing can be described by one of three possible ensembles (unitary, symplectic,
orthogonal), depending on the symmetry properties of the system. A similar initial hypothesis
is used by Gor'kov and Eliashberg [4]. It is assumed in this case that these ensembles cor-
respond to maximally randomized systems. It is very attractive to attempt to find, starting
from the general principles of dynamics and probability theory, arguments in favor of Dyson's
distributions, of at least the same type as already exist for the Gibbs distribution. In
addition, it would be interesting to ascertain which ensembles describe level distribution
for incompletely random systems.

In this paper we investigate the simplest one-dimensional model for which it is pos-
sible to obtain an explicit solution of the problem of the distribution of distances between
energy levels. The obtained distribution has no similarity whatever to the Dyson distribu-
tion [2]. The character of the distribution (very narrow Gaussian peaks) is apparently con~
nected in its essential features with the assumed simplifications of the model (one-
dimensionality, absence of interactions between "electrons"). Since, however, this is the
only known example where the problem is solved exactly, its results are also of interest
in themselves.

Let us consider a one-dimensional chain of potential centers between which a quantum
particle (electron) moves. For simplicity let us assume that the effective radius of the

center is much smaller than the average distance between centers. In the zeroth approxima-
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