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FIG. 1

Schematic Diagram of Finite Quantum

Structure

FESLAFITALT, W73 A2 1 U5 T R A

o B F v vy
= EW(x,y) (1)

i " AT RAROTE. W 1R, B4
K uT x TR N B WA RSB AU 4 1)
BREL W Vi(x,y)= Vit Vily), FFHA V= 0.

FESY i Borh, W7 I3 eR B — B 58 A A R e
vi

Wi(x,y) = 3 (Bine™ ™ + Cine” ") Dia(y)
n=1

(2)
I SRR

o Xt V.-{y)l Da(y) = Eindia(y)

(3)

E> E‘I. n

o Jam® (E- Ei) /R,
}FH,‘H qi.n= rm ( }

i 2m" (Ei.— E)/B, E<E:..
VA1 5 4 1 e g A g 3 ) 5 — T BRAS 1)
T, W S i 2R MR R T S A
Wo(x,y) = E e S+ Cone ‘.q“‘""'l Do y)

(4)
1113 A 3 5 4 11 38 o K
Wy I(x-, Y) = Z: B Luem'\.’ Lo @y I.rr(_)’) (5}
AR 52 B B3 ek 2 1 I AR P e A R e J R A
BT AT ALEC AR ™, AT SR AT — B e 7 R B0 e T
X LLRERE E AT, BT — BUR B
PR HOR A 9 % 1 5 R 1 A

: eh F |
(k) = _anel_qudy! Wi (x.y) é%‘l—’;(x,y)
- wiay) 2W (x,)]

He
_ _ €h RS TN S
_ m[ S qua(biabin = cicia)

+ ; Gion( bincin = cinbi. ,,)l (6)
AP Re(Im) o nt Gion o SEE D 1) BURT, H
k= 12m" E/®°.
G BN R fiE, R b g b it n 59 1) 4
V, MR A AH 28 SR, fE VSR E(Ev= eV, E¥)
NI 70 L IR AT DTk, IX R, 76 7= 0K, FRATTAT
DA AL b 25 tH it &5 0 L 3 [ Rk X
2em” j ( B)] e

h (7)

G=-

3 BUELRFTIE

AMA BB, AR T Y Bk 1
ik T Y BB AR E B 2 BN
KI5 ST EAE A —A T BURT— XU &
TERAM MR AR W) GaAs KU, - IAT U
m = 0.067m..

RLTREA S e ARt th e el 1 2 2 . 18] 2
P2 o R b RN ERELS WS E Y=
20nm, to= 30nm, W= 100nm 1 Wi= 40nm B, I [X
M — AR AL AE RN Ei= 14meV . AT R A1, X}
TR 740, H 30RO S B



3 A

Y R 2k v ey T s 1 285

Yo 1z 1s 16 18 20
M /meV

P2 RS R PRI W= 100nm, 1=

20nm, to= 30nm  MEE a: Wi= 40nm: £k b: W= 50nm. [ h

0 P30 P Y B A, SR AR L, £ b AE ) b b

f2 0. 5(26%/h) .

FIG.2 Relation Between Conductance and Energy of

Incident Electrons
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FIG. 3 Contour Line of Probability Distribution of the States due to Conductance Resonant Peaks

11. 03meV, (b) Ee= 13. 29meV.
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FIG. 4
10. 96meV.(b) Eu= 12.98meV, (¢) E2= 13. 5TmeV.
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WANG Chuan—kui and JIANG Zhao-tan
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Abstract: The quantum-mechanical caleulations of ballistic transport in finite Y <typed quantum channels are carried out. The
channels connect to two semi-infinite quantum channels. which serve as the emitter and collector respectively when a potential
difference is applied. The calculations are based on the transfer-matrix method and a truncating approximation. T he numerical
results show that, when the structure is symmetry related to the x -direction, there exist two peaks in the conductance at the
energy of electrons less than the eigenvalue of the first transverse mode, and, when the structure is asymmetry related to the
x —direction. there exist three peaks. It must be pointed out that these peaks are due to the resonant tunneling via bound states
in the quantum structure which is a classical unbound system. When the structure is symmetry related to the x -direction, the

higher energy level has double degeneracy, otherwise the degeneracy of the level is removed.
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