width & ~ 3 x th Hz on lines with A' >> 1 u. lnwl increases sharply in the resonance re-
gion, but it can be shown that the condition for "dragging" of the atoms coincides with the
condition for strong saturation of Ko by the field. The strong saturation leads to a broad-
ening of the homogeneous line [4#], making it difficult for the effect to occur in the reso-
nance region.

5. The narrow component can be observed in both absorption and emission. By scanning
the frequency w' of the monochromatic wave, directed strictly along the intense standing wave,
it is possible to obtain the shape of the absorption line. If the absorption line consists
of a number of lines, then the narrow component appears at the center of each line. The re-
solution of such a method is R = (0'/Aw) = 107 - 10t m spontaneous or stimulated emission
of atoms in the direction of the standing wave there should also arise one or several narrow
components corresponding to the line structure.

In conclusion, the author is deeply grateful to Academician N. G. Basov and Doctor of
Physical and Mathematical Sciences, 0. N. Krokhin for support and valuable discussions.
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A hypothesis was recently advanced [1] that the proton has an aureole (halo) with
dimensions RH ~ 5 - 8 F and with small charge density, leading to an increase of the mean-
square electromagnetic radius of the proton by an approximate factor 1.5 compared with the
presently assumed value Rp ~ 0,8 F.

This assumption eliminates the discrepancy between the theoretical and exponential data
on the lamb shift in hydrogen and deuterium atoms, and also reconciles the data obtained on
the charge distribution in the 35.209 nucleus by two different methods, electron scattering
and the p-mesic atom. It does not contradict data on other processes, particularly e-p
scattering.

On the other hand, as noted by the authors of [1], it is difficult to explain the ex-
istence of the halo without introducing a new light vector particle with mass =100 MeV, which,
as 1is well known, has not been observed as yet.

In this note we show that this difficulty can be circumvented by postulating the exist-
ence of a virtual level ("antibound state") in the p-wave of the system of two virtual =
mesons at t = tO (0 < tO < hua). This level should correspond to a zero of the S-matrix of
the nx scattering:

S(t) = 1 + 2ipT(t) (1)
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(p = ./Zt - EpZWt is a normalization factor), and consequently a pole on the second sheet
of the Riemann surface of the nn-scattering amplitude T

I(t) = T(e)sTi(t). (2)

As will be shown below, this pole becomes effectively manifest in the form factors of
the n meson and nmucleon at t < 0, just as if a particle with mass ‘/tO were to exist.

We consider first the form factor ¢ of the n meson. Since

otl(t) = ol(t)s (1), (3)
IT

it is obvious that ¢~ also has a pole at t = to. To take this pole into account we shall

use a method developed in [2]. We write the Cauchy integral

1 ot * I P(t’)
$ ¢ dt’, $ dt’ (&)
2ni t -t 27i p3(1°)t"~1)
along a contour enclosing both sheets of the Riemann surface of the function. This makes it
possible to exclude from the dispersion relations the contribution of the elastic cut

Ll-p,2 <t < ].6p2 and replace it by the contribution from sheet II. Combining both expressions,

we get
A ] o« Im®(t’) ,
() = R_(t,ty) ———+— —- —dt’ + A, (5)
ty -t moigp2 t°T -t
where
A=— f R, tRNtL) - @Bt )) + Ry(r, 0 1@ D) -
2ni 16u2
dt* 1 ST ol
ol )l - PRI, 1ol ]) + Ryr, 1)@ )
t -t 2ni e
(t) dt’
LA A VIS BE Y09 7] P (6)
2 p3(t)) M
! p3(t)
Rﬁ("") "'2—'[11 + ——p—s—("—-;—)-——“- (7)

The first term on the right side of (5) takes into account the contribution of the pole on
sheet IT (N - residue at the pole). When t < O, this term becomes complex. Since <DI is a
real quantity when t+ < O, this means that the imaginary part of the pole term should cancel
completely the imaginary part coming from A and, the effective contribution of the antibound
state is
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A
O - (8)

2(1—10)

i.e., it is similar to the contribution from the real level.
We can consider similarly the form factor F of the nucleon, which by virtue of the

relation

FIL(t) = FL(t) - 21pG0T1(t) (9)

(G ~ amplitude of nn - Nﬁ) also has at t = to a pole on sheet II, which gives at t < 0 a con-
tribution in the form ‘

Ay
Fr= . (10)

2(t-t,)

When to is close to ;ero and KN is small, the contribution FH is significant only at small
momentum transfers g =~ O. Denoting all the remaining contributions to the dispersion rela-
tions by Fb (Fb, in particular, includes the contribution of the p meson, which is usually
used to approximate F), we find that when q2 21 F'2 we have F = FO. It is not our task to
discuss the different models for Fb. For convenience in the comparison, we shall use for Fb
the expression given in [1]:

2

Fo=(1=¢)(1+q? )2, (11)
where R, is the radius of the "body" of the nucleon, i.e., that part which contains practi-
cally the entire charge of the proton (RO = 0.8 F), and € characterizes diffraction of the

charge contained in the halo.
Expression (10) describes the form factor of the halo, and the radius RH of the halo

and € are connected with KN and to by the relation:

Curves for the function

(1 - Faq2:
l~6=0.06, RH=)4-.75 F;
2 -€=0,02, Rg=7T.T5F;
3-€=0.0128, Ry = 10 F;
; - € = 0.013, Ry = 10 F;

- € = 0.

L 1
v T z I G/
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6 AN

Ry = , € B ————
o 2t,
to and )‘N are free parameters. The figure shows plots of the function (1 - F)q2, constructed
with the aid of (10) and (11) for certain values of the parameters Ay @nd t . For comperi-

son, the same figure shows the experimental data obtained from e-p scattering for the quan-
tity (1 - F) q2 and the curves (dashed) with the aid of which these data were approximated
in [1].

Thus, the existence of the virtual level in the p-wave of a two-pion system can lead
to the occurrence of a proton halo (and just as well to a pion halo). We note that this
level, if 1t does exist, should become manifest also in the processes nnx -+ nx, yn - nx,
7N - aN, 7N - nN, etc., a study of which, in principle, could yield information concerning
this level in addition to data on e-p scattering.

In conclusion we note that virtual levels can exist in principle in a three-pion system,
leading to the existence of a halo of the isoscalar part of the nucleon.

The authors are deeply grateful to A. M. Baldin, Yu. A. Gol'fand, M. A. Markov, and
V. Ya, Fainberg for a discussion of the results.
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We report in this note that, unlike usual photoconductivity, a photocurrent is produced
in a semiconductor without a symmetry center also in the absence of a constant field. Indeed,
in a crystal without a symmetry center, a connection is possible between the current and the
electromagnetic field; this connection is quadratic in the field and is described by a cross-
conductivity tensor Uu cr.B(wl’ cu2) . Then the photocurrent is given by the tensor [1]

.
% pa o, =) Py Ef(k)VE ¥galw). (1)

nk

Here p, a, and g - projections on the x, y, and z axes, e and h - electron charge and Planck's
constant, f (k) - the Fermi function normalized to the total number of electrons, n and #k -
number of the band and the quasimomentum, XB (w) - linear susceptibility of the Bloch elec-
tron in the state Ink) = nkexp(lkr) with energy € (k) and @ - frequency.

The nonlinear mechanism leading to the aforementioned tensor is the combined motion of
the electron, namely the interband-intraband motion [1]. Since fn(i) is even, the tensor (1)

vanishes when a = B as _12 > —_l::, regardless of the crystal symmetry type.
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