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Numerical Analysis of Fraunhofer-Diffraction Profiles

Keiji MATSUO’, Yoshihiro GOSHO**, Yoshito SONODA,
Katsunori MURAOKA and Masanori AKAZAKI

For the precise extraction of the plasma-wave information from the Fraunhofer-diffraction method, the gener-
al solutions of the Fraunhofer-diffraction profiles were numerically integrated, and the results were compared
with the previously obtained approximate analytical solutions. It was found that, (i) the wave intensity is great-
ly reduced in the numerical solution, and (ii) the overall Fraunhofer-profiles by numerical solutions, and therefore
(?, w) information obtaind from it, are much different from analytical solutions when the incident electromag-

netic wave obliquely crosses the plasma-waves. It is indicated that numerical results should be used in inter-

preting experimental data for these cases.
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Fig. 1 Geometry for calculation of the Fraunho-
fer-diffraction pattern. #: incident angle,
f 5. scattering angle, P: scattering point,
Q: observing point, r: position-vector of
P, R, position vector of Q, R: position
vector directed from P toward Q, z: dis-
tance between the beam-waist and the
origin, 7w: effective radius of the plasma
wave.
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Fig. 2 Fraunhofer-diffraction profile
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Fig. 3 un- 8 curve. The results were for 8:=0,
P =0, and q = 4. Numerical results
completely overlap with approprimate
analytical ones.
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Fig. 4 R’- P curve. The results were for §:=
0, # =1, and ¢=4.
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Fig. 5 Is-8 curve. The results were for 6:=0,
P =0, and ¢=4.
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Fig. 6 Profile comparison between approximate analytic solutions(a) and numerical ones(b). The re-
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Fig. 7 Dependence of un against 6:/ fo. The
results were for # =1, £ =0.3, and ¢=
4.
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Intensities are normalized at i/ fo=0.
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