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Fig. 1 Illustration of experimental setup for extremely asymmetric
x-ray diffraction.
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Fig.2 (a) cross-sectional TEM image for sample (normal inci-
dence condition). (b) HRTEM image of near surface
region. (c) HRTEM image of near end of range.
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Fig. 3 Measured rocking curves (open circle) for sample of normal
incidence condition. Wavelengths of x-rays are (a) 0.1619
nm, (b) 0.1616 nm, and (c) 0.1613 nm. Results of curve-fit-
ting (solid line) are also shown.
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Fig. 4 Measured rocking curves (open circle) for sample of 30°-in-
cidence condition. Wavelengths of x-rays are (a) 0.1623 nm,
(b) 0.1621 nm, and (c) 0.1618 nm. Results of curve-fitting
(solid line) are also shown.
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Fig. 5 (a) example of measured rocking curve (same as Fig. 4(b)).

(b) comparing of native curve (open circle) with smoothed
curve (solid square).
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Fig. 6 Global shapes of calculated sub peaks vs. parameter (a) P1,
(b) P2, (¢c) P3, (d) P4, and (e) P35, respectively. Strain dis-
tributions altered by (f) P1, (g) P2, (h) P3, (i) P4, and (j)
PS5 also shown.
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Fig. 7 (a) global shapes of sub peaks calculated with strain profiles
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Fig. 9 Resultant strain profiles (green lines) for the sample of (a)
normal incidence condition, (b) 30°-incidence condition.
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(black line) evaluated by TEM is also shown.
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Strain profile in Si substrate along to depth direction
due to MeV ion-implantation

Takashi EMOTO  Department of Physics, Toyota National College of Technology,
2-1, Eisei-cho, Toyota 471-8525, Japan
P.V. SATYAM Institute of Physics, Sachivalvaya, Bhubaneswar, 751005, India

Koichi AKIMOTQO Department of Quantum Engineering, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya 464—-8603, Japan

Abstract Strain profile in Si substrate due to 1.5 MeV Au ion-implantation was studied by extremely asym-
metric x-ray diffraction. The rocking curve of Si 1 1 3reflection showed a broad sub peak with intensity oscil-
lation derived from the distorted layer. The strain profile in depth-direction was evaluated by curve fitting
method between the measured curve and the curve calculated by dynamical diffraction theory. The result
showed that the lattice spacing of (1 1 1) planes was expanded by ~500 nm under the Si surface. From the
simulation of x-ray rocking curve, it is clarified that this diffraction method is sensitive to the strain distribution
within a depth of ~80 nm.
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