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We previously reported on topographs in which interference
fringes by lattice distortion were observed when the Fourier
coefficient of the imaginary part of X-ray polarizability ¥,
was zero for GaAs 200 reflection [1]. In this paper, we report on
the contrast variation of the fringe for GaAs 200 reflection by
changing the Bragg angle or the X-ray energy.

The experiment was carried out at BL-15C in KEK-PF. The
X-rays from synchrotron radiation were monochromated by a Si
111 double-crystal and a GaAs 200 monochromator. The
resultant topographic images are shown in Figs.1 and 2. Fig.1
shows an image recorded on the nuclear plate when X-ray
energy is 9eV below the Ga K-absorption edge (10368¢V)
satisfying the condition y, = 0. Figs.2 (a) and (b) show the
images when X-ray energy is 4eV and leV below the Ga
K-absorption edge, respectively. The darker contrast

corresponds to the higher X-ray

intensity. The reciprocal lattice vector ‘l‘
is in the upward direction. Figs. 1(a) and Ao
(b) are the images for negative and k.
positive A8, respectively, where A6 is =
the deviation angle from the Bragg
condition. Figs. 2(a) and (b) are the
images for negative46 The defect
images A and B are observed in Figs.1
and 2(a), but the defect A is not visible
in Fig.2 (b).

The interference fringes are observed
clearly in Fig.1 (a) when 46 is negative.
The interference fringe ¢ is observed in
the dark band area, and the fringe spacing
increases as the distance from A increases.
The interference fiinge S overlaps with
the lower left of the defect B, and the
fringe spacing increases as the distance
from B increases. In Fig.1 (b), a dark band
region is observed around the defect A. In
the dark region, the interference fiinge o’
is observed in the opposite side of o but
no fringe is observed in the opposite side
of @ or B in Figl (a). The fiinge
spacing of ¢also increases as the distance
from the defect A increases. The
interference fringes o and [ are also
observed in Fig2 (a), although the
contrasts are weaker than those in Fig.1 (a).
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Fig.1 The topographs for GaAs 200 reflection at X-ray energy equal 10359¢V (@ —9¢V).

In Fig. 2(b), such fringes are scarcely observed. The contrast of
the interference fiinge becomes weak when | | increases from
zero as the X-ray energy becomes closer to the absorption edge
from 9eV below it.

As shown in Fig. 1, the interference fiinges are clearly
observed in the peculiar condition ;=0 . The fringe area is
restricted only in one side of each defect when A6 is changed
and the fringe spacing increases as the distance from the defect
increases, which implies that the fringes are induced by the
lattice distortion around the defect. Thus, it is noted that the
interference fiinges at ¥;,; =0 are quite useful for elucidating
lattice distortion structures.
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(b) Image at + 45

(b) Image at 10367V (e, — 1eV).

Fig.Z The topographs at the differential energy of an X-ray.



