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Abstract

A simple coordinate transformation method is suggested that converts Schrédinger’s equation
involving a position-dependent effective mass in a heterostructure to an equation involving a
position—-independent effective mass. This method enables the conceptual study of the effect of the
position-dependent effective mass inserted between the divergence operator and the gradient operator
in Schrodinger’s equation. It is also shown that the characteristics such as a transmission coefficient
in various heterostructures involving a position-dependent effective masses can be obtained with ease
by the suggested method.
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Fig. 1. (a) Potential step (ml, m2 are electron
effective masses in the corresponding
regions.) (b) Potential step after the

coordinate transformation.

a2 2w sk AAR oAl B9 Wil ofE
E/Voq®) THZE of2] 58] my/mi @l st
a3 Zlelch 18k 2 my/my el s, E<V,H
E/Voe2l & E/V, (=AM Ao ey
o} S5 B 4 gk g E>V,E E/Vago 3
E/VoRrt HolRle 2 5= glrk o] o7} #3lel)
o2t i LM Vogs ANA E/Vogol Z7H8e)
3] dielnk SRl A ouAZt F3
7t F o) E/Vogs QAT goR 543l ¥l
o= 18 1 (bl slalshe Azle) ouix|7) T3
N2 AR, FE EZHY V, 05 4 v]gE o}
A AxE oulgiel aejnd) ole} e o|EAT
ZollA] AR} ZrlEldE HhAAlGE 008 Wolx)
A WaE A & slchibPAlE ke 9d
3 sheRkee] Adigh Aol ik waEE sl
sl Adigk A eeE Aokicl) a4
Aol FFoa] Hzle] f-FAlsko] Ropy, slalehe
AR} Vooll wla] w4 F 739 Alde] g3k 74
B3 HRPAIRE 028 $ijicl Y, ofFe] Ea)
Aol rh2xrl ojxfelld| AtulE nje} o] whrpAlgE

(1423)

225

0°] opd toZ 3%t ol I’ 1 (a)ollA] =
dollx] FelUAst A olx FAsko] tla
7} Wl FEF pro=V2mi.E ©] th23, wlelk,
de Broglie®] 33t A, ,=h/p,, (b= Plank AF5)7}
t27] ufgolc)

20

m./my=1
mym=12 s
15+ . 1 ]
mym, g
///é?ﬁ;?:;ggggggj:
S # fomam =16
< 1ot ro-
\ { mym=13
A ! .
/ mymy ="
osh //
//

0.0

It
0.0 Lo

Eiv,

38 2. ek AR oA B9 sl ge

E/Voeffe] W3l (7}258 Vool 3 +43
59-8)

Fig. 2. E/Voeff as a function of the incident
energy E.

(The horizontal axis is normalized to V,)
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Fig. 3. Reflection coefficient R as a function of
the incident energy E for the potential
step (The horizontal axis is proportional to
1/E. The case mym=1.37 corresponds to
the case of mi=0.067m and m»=0.092m.)
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Fig. 4. (a) Potential barrier (mi, my are electron
effective masses in the corresponding
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coordinate transformation
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Fig. 6. (a) Resonant tunneling structure (d is the
barrier thickness, L is the well width, mu
and my are electron effective masses in the
corresponding  regions) (b) Resonant
tunneling structure after the coordinate
transformation (des is the barrier thickness,
L is the well width, m; is the electron
effective mass in all regions).
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