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The theory presented earlier demonstrates in a very simple fashion that regardless of
the degree of'saturation, the degree of degeneracy, or the displacement from line center,
two circularly polarized pulses of opposite polarization will not produce a photon echo;
and circular and linear polarization form very special canonical states of polarization.

Stimulating radiation which is circularly or
linearly polarized will connect the i m, ) and [ m, )
states of the upper and lower energy levels in in-
dependent pairs if the z axis is chosen as the di-
rection of propagation for circularly polarized ra-
di3tion or as the direction of polarization for lin-
early polarized radiation. States so connected ean
only contribute to an electric polarization which
reradiates, in the propagation direction, a wave
with polarization identical to that of the stimulating
radiation. The operator e"~' defined in an earlier
paper, ' as it represents the interaction with the
stimulating radiation, similarly connects these
pairs of states. For circularly polarized radia-
tion, only diagonal matrix elements of this oper-
ator and matrix elements between states of m, -m„
eqQal to + 1 for left- and —1 fol right-ell cularly
polarized radiation are nonzero. This implies
that regardless of the degree of saturation, the
degree of degeneracy, or the displacement of the
stimulating frequency from line center, a left-cir-
cular-right-circular sequence of pulses propagat-
ing in the same direction can not produce a photon
echo. The photon echo producing electric polar-

ization expression [e.g. , Eq. (31) of Ref. 1], con-
tains e*'~' in such a way that this result follows.

The above was demonstrated for transitions
involving J =2 in Ref. 1. Dienes' has stated that
two circularly polarized pulses of opposite polar-
ization should not produce a photon echo. It is
well known that two orthogonal linearly polarized
pulses will produce an echo except for transitions
involving a maximum 8 value of 1.' The above
conclusions are apparent when e'"' is expanded as
a power series in f $h.as matrix elements

(m. i ~im, }=a-'(m. t V, im, ),
(m, i tom. ) =a-'(m, i V, Im, }*,

(m, i ~im.') =- ~(m, )(m, im,'),

(m~ ] )I m~) = —&(m~)(m, I m,'),

where (nln') is the Dirac delta, and (m, l Vol m&) is
nonzero only if m, —m~ = + 1 or —1 for left- and right-
circularly polarized radiation. For linear polar-
ization m, —m& = 0. Elliptical states of polarization
connect more than a pair of states, and the detailed
analysis of Ref. 1 is necessary.
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Collision Spectroscopy. I I. Inelastic Scattering
of He+ by Ne Dewjtt Qoffey, Jr. , D. C.
and F. T. Smith [Phys. Rev. 167, 201 (1969)]. The
data represented by the curves in Fig. 3 are of the
same precision as those shown in Fig. 2; in order

to make the data accessible to readers, the figure
is reproduced here on a larger scale.

The printed version of Figs. 6(a) and 6(b) was
incorrectly calibrated; the magnitudes in the or-
dinates should be reduced by a factor of —', . Equa-


