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Abstract

We have presented the electrical properties of the quantum wire fabricated by split gate on GaAs/AlGaAs heterostructures
by using the Shubnikov de Haas oscillation and quantum Hall effect measurements. We observed the 1D properties of
the sample as increasing gate voltage. The misfit between quantum Hall plateau and minima in Shubnikov de Haas
oscillations are interpreted as Landauer-Biitikker formula based on the edge state transport.

1. &2 s Asl7) st At o8] A5 AA ¥
“JH edge stateol] 93 S (transport) Fdo|th. [3]

Edge state ©]&-& Landauer [4]7} o423l =4
Mo HAS HPT o]&88 2o da
Atk Te A7 G oA Fermi A7} 8ol
o)) %3 2 (broadening) Landau &9} UA|5H &
A% A4 W29l Landau £ $)(bulk Landau level)7}
A2} Wl edge state® o] FE FES AT

okz}l Hall &.3Hquantum Hall effect, QHE) [1]7}
HAE o]F o] AL olsfEty] fg B2 AUt
o]5FojFt}. Laughlin [2]2 53] EAlo] & ke
2 A7AE Q718 HS of ¥44¥ Aharonov-Bohm
fluxell t)&3te] B2 AFE =98, QHEZ}
9582 longrange phase W/l % 2WF

(supercurrent) W0 2 AWttt ey o] &
sMo] BEE AL oA Y HAR dF Tt
T A% longrange phaseE #%|3}7] 95t A8 <]
A7)7F vl 4k A Bl (inelastic scattering length) .
t} Zjolof sl FAHE A Ut o2 FAE

So] v 4714 GedolA 2L Fe 7 9
t}. 221} Fermi o1} x|7} Landau Z$] Abo]o]

A5HA =W edge stateo] A skipping %58 3
A7t @RS dodltes EeE B2 3
A7 =& A7) A9 cyclotron BFERTH A

o N

% E-mail : jilee@kriss.re.kr



GaAs/AlGaAs ZRbMM el MAPD|H &4

A PHH edgeolld HolAA] Hsli ThA] edge
state2 Fobo} e WEoz olFEA Hoh A=
A7Pge] Bl Wk cycloron we] Zols7
Hi A2t EEE A oJdle] ARR o5 T &
2 ZolA Ak webd A7k shbel adge stated]
A 3 F5o] 10] Hol A ghol R=(IN)(He)
2 EART o] A3ke UA| 259 AR A wo-
dimensional electron gas, 2DEG)E 2zt WIE A AlZ
oM #5E QHEE Z AW F1 gla, I
= 12+ € 0xpdell A YU ballistic 424, ¥
% ¥l (anomalous) QHE, @32 E 7@ 3 AB A%
3 e N2e PAEAS AYe) 99 oleo
2 WolEoqR A 9l

.o #

EAAS 2] (molecular beam  epitaxy) 2 3%
GaAs/AlGaAs O|FHYPAEE ARE3t fAbA Al
(quantum  wire)ol| 4] &] A} 7]4=<(magnetotransport)-S-
#3813t Lithography 34& o] 8-3te] FAbA A
£ AFste BHoRE ANEE AZse Wy,
it gate o] 3= Wi ol Yu, B Aol
Me GRS split gateE o] &-3te] A 2HstA )
olu A|ZFAL photolithography 71&-8 A}4351Y
=d, 2 WHe 9433 2t} bridge patternS 3 A
3l 5 thA} photolithography &S yHEglCE o))
A (developen) o] A EA3E F, AFFHI|E o]

Journal of the Korean Vacuum Society, Vol.10, No.2, 2001

2 233}, oA E] Yo] photoresistor o] L2}
t Ni/AuE A A5t split gateE FAstgTh o))
split gate Alo]e] 7FALE 1 pm, WYH]ES 20 ymZE
stk wabA] split gatedl] AY-S Q7}ehA FA}A|
Ao AEL 1 pm o387t B3 Zoj= 20 pmr}
Ht} Fg 12 bridge patternol] split gateE A3
AZE H8 AVFA000 W)OZ BIF IS B
%1 9Tk WA FHH ARE ZAE A
o] Zghg 8]4vF 7](dilution refrigerator)ol] @1
20 mKol A HA71H S4E ZAs ol
AL 95} lock-in amplifier & AM&5lH 2
#}E AHE 10° Az 59k

Z}7) %] BHmagnetoresistance) ZA4-& 2}7|4S o
S FAeRA ARNT 2 +A9 TP A
2 2R3 ol FALM Az ow-
dimensional system)7} @J€ A9 Y-GS oA
Faetl ol olg5n et 1 HEHY %4
H4o 2 %A Hall 57Hquantum Hall effect, QHE)
9} Shubnikov de Haas(SdH) 154 S 4 9Tt [1]

APAT BRI OZE Hil B ZYE

231o] Niz} Au 0.2 247} 50 A%} 300 A 57
2

ot

o
l o

]

tlo

to

2 Az g Fo] Z 224 HAA ) o] &
el o, A Fo] 22 1A ke 0244 A
AN A= AR et E3 & dHheating effect) S
WAsl7] 98kl 1~10 nA =2 ARE THF

Fig. 1 Photographs for quantum wire formed by split gate on GaAs/AlGaAs HEMT structure.
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Fig. 2 Schematic diagram of magneto-resistance mea-
surements by using the lock-in amplifier method.
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Fig. 3 Magnetic field dependence of the resistance
as a function of gate voltage at 20 mK.
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Fig. 4 QHE and SdH osdllation as a function of magnetic
field with different gate voltage.
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