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Fig. 1 Scheme of a discontinuity structure formed by semiconductor sample
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Table 1 Parameters of different semiconductor samples

¥ & Es ‘ Ep d, (mm) dp (pm)
CMT78 (HgCdTe) 11.-j0.8 —41.-j1816 1.0 2.0
CMT76(HgTe) 11.-j0.45 ~198.-§7779 1.0 1.2
Q154 (HgCdTe) 11.-j0.5 ~358.~j13538 1.0 2.2
Q114 (HgCdTe) 11.-j0.5 —~2861.~j103052 1.0 5.2
Q107 (HgCdTe) 11.-j11 ~6254.-j223684 1.0 2.9
Q105 (HgCdTe) 11.-0.5 —8285.-j296801 1.0 1.6
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Pm = Am Sin(szX), (1)
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Kz2m = Kg - sz; (3)
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Fig. 3 Symmetrical consideration of the structure in the longitudinal direction

HAHERE (Ro] 1 [Rs] h TEHAXBE:

[Ro] = ([Zo] + [Zc)) ™ ([Z0] — [Zc)), (41)
[R,] = ([Zs] + [Ze]) ([ 2] — [Ze)); (42)
R
[Zo] = [Q[Z0][Q:, (43)
1Z]) = [QI[Z,][Ql; (44)
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Zon = —jZnctg(KanW/2), (45)
Zsn = jZn tan(K,W/2), (46)
Zn=Wp/Kanm, | (47)
Zen = Wi/ Kon; (48)
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Su=R(1, 1) = 5[Ro(1, ) + Re(1, 1)}, (49)

S =T(1,1) = 3[Re(1,) ~ Ru(1, 1} (50)
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Table 2 A comparison of transmmision coefficients between theoretical
and experimental results for different I — VI semiconductor samples

|S21] (dB) 21 (°)

i SLIG{E CHR [1] A3 TRE SCHR [1] - 3L
CMT78 -3.25 -3.33 -3.32 —-63.2 —63.75 -63.01
CMT76 -5.30 -5.19 -5.17 —56.2 -55.77 -56.76
Q154 -8.90 -9.44 —-9.44 —28.2 -27.41 -27.20
Qll14 -10.65 -10.28 -10.53 31.7 39.22 40.74
Q107 -10.50 -10.47 -10.64 36.8 38.74 39.08
Q105 -10.90 -10.32 -10.51 31.8 38.32 38.20
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HIGH-ORDER FINITE-ELEMENT ANALYSIS FOR
SCATTERING CHARACTERISTICS OF II-VI1
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LY

Abstract: The scattering characteristics of the II-VI semiconductor were analyzed by
a method which combines the second—order finite-element method with the rigorous
mode matching procedure. The method avoids the difficulty of solving the complex
transcendental equation, and calculates all the eigenvalues and eigenfunctions simul-
taneously needed for the mode matching treatment in the longitudinal direction. As a
result, the whole solution procedure is significantly simplified. A comparison is given
between the experimental data and the calculated results obtained with this analysis
and the network method, showing very good agreement. The accuracy and efficiency
of the present method are thus verified.

Key words: II-VI semiconductor, scattering characteristics, high—order finite-element,
mode matching method. '
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