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Fig. 1 Cross-section of the stratified lossy dielectric discontinuity structure
ta) transverse sectior (b} longitudinal section

POy — Jg (7 < H) e (e X FDAQ — kﬁm e Ham
I £l
+ jwfc,ﬂr I+ (n x E)dr, (1)

HART FERR ERESEEN FEMEARTZ0. AT HER MR, FXREWHE 2
B B g D == T M TE TR L BRI

ARSI T o S R0 A 7

W5 B Ha Ho Ha H R s FTF Hapod me X Ly,
S 849 1 25 301 O SR B 6 B Hoos o Ho —
H,RAGMH H,s T T « WA PR A4 mat g P

AR o He Ha Ho 388 H.oB X *")_‘
B+ % A0 A B OC 2T W AR AE e B s R R T =
# . T L §E T Wi e BE 00 o 30 BS WO B Bz Z@h@TeaT

W B M TES B TTER Y. Fig. 2 3-D edge-element
Hfr = {LF} {H:}T = {UI Uz Us U-;}’:H;u H:—x H‘:s H;‘}'z'!
Hy = (VIHT = {V, V, V, V) (Hy B, HY Ho T

Hi = {WHH" = (W W, W, W, Hy H, H, HL) (2)

Hd U= —m0— D/ Vi=u—50D0—86/4 W,=(1— &4 — .
o=+ — D/ Vi=a+D0—8)/4 W, =1+ 80—,
U, = +m +0)/4 Va=014+00+86/4 W, =u+&80a+7,
U= —mpu +80/4 Ve=11—001+6/4 W, = — &1+ 75,

(N

_ T T x =_}’__}'; =§\."—2’€'
S==7 7 L+ b= SN

Ry 2 ) B RE R.CR R 20,20, .20 B HREHBHKE HRR@ORARD,
B ET A B n] 5 2 FEHE TR,




& 8 B A MK - RS R H SR =R gL S 403

LSHH! — KUTUH + 3 | jwa (N1, » By (par

+ S el NG, % E>irdl = (o1, (5)
(51= 2] (81 BTan, (6
{T]= Em- FNIINTTde; (73

Kolin, Mim, FHRASE T MGHE L EORGIMEERR, S BT A RTHRA, 2
HEST R e i £SOk SEELB]. LV IMABE(H a5 4.

10t U/ — AU} a3y Uy ot {0} {H .t
[Bl=|—diViix {0} HVisar | J(N]= {10} {Vviioy[,iH}Y=1{H,];
HW /&  HWi/ax {0} {0t {0y {W} {H.}
(8)

BIH)fHL GRRBAMNE D MHEEE DN, EARAEAES R EHRSFERE.
{H REFBRASE D fb B E M, Ea R R PR EAMER TS R BA R E

B ¥ () BB A,
[RIu [R). [R1.] TiE:D | ,Eﬂ,f"’e@‘j‘;x % E)|5dl
{EREOL £R:|oo TR ] (H =] tud {9}

{,[R]‘n [R]n [R]: i1H}, _ EJI Jﬂ‘in{fvji;l W E}irldr

HAR]u [Rlws ~ [RLAEREIO VIEWIHERGH-(DEE. ARALREE
{Hi. . FoBTHTE:

— S || jos [N, X EY|ndP

LRV 3

rLPl, [Plj {{H }j
i = {0} » {102
LLPla [P {HY

- S| e [N, x B> | dr ,

Hrh
EP1, = EP), — [R1L[RIRT:  [Rle = [R]w — [R1J[RIGLR ]
Pl =[PL — [RILIRLMR],  [Rly = [R]p — [R]L[RIF (R ]
HEENHESER. B FRERERTESNEMRAHE N REME I, FAHE

€112




404 4 &5 R EEH 15 ¥

W AR E B R H v LR A Y

E:{I-J’-::) - Eztasune_hgmz' + 5m€;£_|z,} ?1.»-:;(58-3’)
+ EE .}~ﬁm{{m”€-J3mvzl — dme—fﬁ‘“"%‘} Eguu{.l"y}! (12)
m n JEEy

H(r,y.23 = 232 _':fﬁ(amn‘ﬂﬁ...% + bonn e Rimn b Ta )
m = £33

+ IS (e Pt 4 de™ P By (T3 (13}

o ool b (=1L 2} EHEHESPFH —LENEBE. T 1 0 2 5308 % TE #1 TM #.
Bmde N W T B R A E R B

EESETEAH F ABERAHHXODETLSAANE M ilisnm r, L Ef
H R EALMEERESESR TR

{E,}} FOE ;| {[erjr {Z:y]::' [}W%{Hx}] ‘)
—_ —_ . 4
[!EVL gt [z, [2,1] Ljesg{H .}

ﬁ[i} t ﬁ 1 ﬁ E*%Sﬁx?}‘r‘zﬂ:)kgfﬁ r, *ﬂx‘f&g‘fﬁ F S i&{A}n o{A]w* [A]l'] v"'[A}.ss)%ﬁ{lG3
HEP Lo LP L LP 1o LP L FREE B OORASRUOETRR TE .

(AL, [Al. [Al. [41

jopdH 3 [[BX
(4], (AT [ALs [Ad||jemtH, )| |0}
_ _ = * {15)
[Al, [43: [Als LAl jeps {H 1 {o}
- 2 - feu e‘:H_.,, {ﬂ}
[Ala [ATe [Ale [ALd %
EEy [4%, = [A]y + [BR[Z..], [Ad,=[al, +[B}LZ,],

[Al, = [4ly + [BH%[2.],  [Al. =[Al. + [BE[Z,]:,
[Al, = [ATs + [BU[Z,.],  [AL, = [AL + [BELZ, 1.0
[Al, = [ATe + [BH[Z.]  [Al.=[Ala + LBXLZ,D):s
(8% = 3 [[ aviwirisar (B = 3 [| sovruyTis o, an

K@U BRAHE D wEHm M, PSR EAES H. A TRASEIRE
TR TES R R SuMERALH S,

{162

_B; By + jop Hodl — j8 e e P
j— 1

ﬂr By Jorpy ngdr
. z
— Photge ik o

— jB mﬂ'nef—};?“z‘

Sh

.+ Sy

(187



5 #

BEHI - HEEO -VERES S B RN gty 405

2 HEVNER

AT RSO R 8T L VU S RO AR e 0 A ROVE . N T T - AT

H-EZ1EXRBE-1EESFEED vy, =0,
ypon=OEEEREEES A ITHE
BILEFE. X 2 ML T SEMERMEEEHZ
N HEMAEEEE S (a=22 8mm.d=
1. 16mm) PRI EBEVE N 2. ~2.=10. 15
mm, W 3R 3, oGHz. T E .y K
RES 21850, FRK O~ B 2~
r, B B#s 3 A S EERE R 45
A1 TMEL BEITLEIMITHES
SREVSHBEGF E3LEHERAMI-VEK
okitmETH RS EEMmE. &
MBI SE N e, = (— 2861, —103052) .5,
=4{11,— 0. 5),4,= 0. 60047mm,.d. =1.0
mm. AT EBRFESSESER SEERS

-157;) /iRy

B /mm

B3 HEgE-nikESHERS
ERANHEREE L ER
Fig. 3 Vamation of the transmission coefficients
with the gap of the 1-¥ semiconductor sample
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Table 1 Comparison of transmission coefficients For different ¥ -Vl semlconductor materials
(without gaps) between the experimental
date and caiculated results

| 821 (dB}H Py (°}
# &
TEeH H¥E IxE WHHE
CMT7& —3.25 —3.43 —63.2 —62.0
CMTT76 —35. 30 —5.31 — 56 2 —53.3
Q154 —8. 5 —3$.28 — 8.2 —23.3
Q114 —10-55 — i3 13 k) 37.8
Qio? —16.59 —10- 30 36. 8 37.2
Q105 —16. 95 —10.15 31.8 i&6.9
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Table 2 The parameters of different semiconductor samples

B % £y £ deimm} dplum) wimmi
CMTT8(HeCdTe) 11—j § —-41—3181§ 1.0 2.0 5.0
CMT76{HgTet 11—j0. 45 —158— 7778 1.0 1.2 5.0
Q1541 HgCdTe 11—j0 & --358—j13538 Lo 22 5.0
Q14 HgdTe? I1—pu s — 2451 —103052 .o 5.2 5.0
Q107¢HgldTe) 11—11 —B254— jr236R4 1.0 2.5 5.0
Q105¢HgCdTe i1 jiu 5 —8285— 296801 1.9 1. 6 By
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3-D EDGE-ELEMENT ANALYSIS FOR SCATTERING CHARAC-
TERISTICS OF 1 -V1 SEMICONDUCTOR MATERIALS WITH GAPS™

Sheng Xinging Xu Shanjia
¢ Department of Electronic Enginerring and Infermation Science,
Emsversity of Scrence and Technology of China, Hefei, Ankui 330027 ,Chuna)
P.Greiner C.R. Becker R, Geick
{ Phystbafisches Tnstitur dev Uriversitht « Am Hubland ,8700 Wircheerg . Germany)

Abstract The scattering characteristics of -V semiconductor materials filled in the
waveguide with gaps were analyzed with the 3-D edge-element method. Since this method
starts [rom the variaton of functional directly, it avoids the difficulties met in other meth-
ods of solving the eigenvalue and eigenfunction for very thin lossy dielectric loaded waveg-
uide. The comparisons between the calculated results and experimental data confirm the
effectiveness. reliability and accuracy of the methed.

Key words [ -Vl semiconductors . scattering chartacteristics, 3-D edge-element method.
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