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Pfeiffer & West at Princeton (ex-Bell Labs)

Umansky & Heiblum at Weitzman Inst. Sci.

J. Cryst. Growth 311, 1658 (2009) Umansky et al.

Manfra at Purdue (ex-Bell Labs)

J. Cryst. Growth 441, 71 (2016) Gardner et al.
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Good old days at Bell Labs (1978)
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from Nobel Lecture by Stérmer
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VoL. 19, No. 5, May, 1980 pp. L225-1.227

A New Field-Effect Transistor with Selectively Doped
GaAs/n-Al,Ga, _.As Heterojunctions

Takashi MIMURA, Satoshi Hrivamizu, Toshio Fum
and Kazuo NANBU

Fujitsu Laboratories Ltd.,
1015, Kamikodanaka, Nakahara-ku, Kawasaki 211

(Received March 24, 1980)

Studies of field-effect control of the high mobility electrons in MBE-grown selectively
doped GaAs/n-Al.Ga;_.As heterojunctions are described. Successful fabrication of
a new field-effect transistor, called a high electron mobility transistor (HEMT), with
extremely high-speed microwave capabilities is reported.
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IBM J. Res. Devel. 1, 223 (1957) Landauer
“Spatial variation of currents and fields due to localized scatterers in metallic conduction”

5| AH4#%3000[@ L _E (Google Scholar)

J. Math. Phys. 37, 5259 (1996)(CHE&xiFdDLandauer(C&dIX> b~

The paper ... is not all that easily located in 1996. As a
result the frequent citations to it often assign content
to that paper which does not agree with reality. ...
My 1957 paper is most often cited in connection with
the now widely used expressions ... That result is,
however, not contained in the 1957 paper. ... It took
me several more years to understand that the relation
between conductance and transmission is general ... It
took about another decade after that to get the
material accepted by a journal.

cf. Philos. Mag. 21, 863 (1970) Landauer
Phys. Rev. B 22, 3519 (1980) Anderson et al.
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“Unexpectedly, plateaus are found in the resistance.”

“The findings ... may imply that we have realized an experimental system
which closely approximates the behavior of idealized mesocopic systems.”

Phys. Rev. Lett. 60, 848 (1988) van Wees et al.
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Microscopic origin of the ‘0.7-anomaly’ in quantum
point contacts

Florian Bauer'-?#, Jan Heyder"?*, Enrico Schubert', David Borowsky', Daniela Taubert!, Benedikt Bruognolo™?, Dieter Schuh?,

Werner Wegscheider®, Jan von Delft"? & Stefan Ludwig'
Nature 501, 73 (2013) Bauer et al.
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Odd and even Kondo effects from emergent
localization in quantum point contacts

M.J. Iql)llI Roi Levy?, E. 1. Innp 1. B. Dekker', 1. P. de J(ms, 1. H. M. van der Velde', D. Reuter®, A. D. Wieck®, Ramon Aguado®,
‘(1L,11\IL11”\( H. \mdu Wal' I
Nature 501, 79 (2013) Igbal et al. Vg
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PRL 116, 136801 (2016) PHYSICAL REVIEW LETTERS 1 APRIL 2016
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Electron Phase Shift at the Zero-Bias Anomaly of Quantum Point Contacts

B. Brun,"? F. Martins,” S. Faniel B. Hackens Al Cavanna C. Ulysse A. Ouerohl U.‘. Gennser,"
D. Mail]y,4 P. Simon,” S. Huant,"* V. Bayot * M. Sanquer ® and H. Sellier'”

Phys. Rev. Lett. 116, 136801 (2015) Brun et al.
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“for the discovery of the quantized Hall effect” (Physics, 1985)

VOLUME 45, NUMBER 6 PHYSICAL REVIEW LETTERS 11 AucusTt 1980 ol P

New Method for High-Accuracy Determination of the Fine-Structure Constant
Based on Quantized Hall Resistance

K. v. Klitzing von Klitzing
Physikalisches Institut dev Univeyvsitiat Wiivabuvrg, D-8700 Wiirgburg, Federal Republic of Germany, and © Nobel Foundation
Hochfeld-Magnetlabor des Max -Planck -Instituls fuv Festkovperforschung, F-38042 Grenoble, France
and
G. Dorda
Forschungslaboralovien dev Siemens AG, D-8000 Miinchen, Fedeval Republic of Germany
and
M. Pepper
Cavendish Labovatory, Cambridge CB3 0HE, United Kingdom
(Received 30 May 1980)
Measurements of the Hall voltage of a two-dimensional electron gas, realized with a
silicon metal-oxide-semiconductor field-effect transistor, show that the Hall resistance
at particular, experimentally well-defined surface carrier concentrations has fixed values
which depend only on the fine-structure constant and speed of light, and is insensitive to
the geometry of the device. Preliminary data are reported.
PACS numbers: 73.25.+i, 06.20.Jr, 72.20,My, 73.40.Qv 2 2
e e 21 1
In this paper we report a new, potentially high- X = — = =~
accuracy method for determining the fine-struc- h(,‘ h C 1 3 7

ture constant, o.




BEH=TFNR—)L3IR

“for the discovery of the quantized Hall effect” (Physics, 1985)

p-SUBSTRATE

230

235

240

Vg IV

245

Ug/mV | Upp /mV n HALL PROBE
S 400
1 DRAIN a
25425 o
n* I 200
SOURCE GATE
20420
POTENTIAL PROBES 0
15115 g
(=4
65001
10410
64004
2102 6300
oL J 1 — . 6200
0! 5 L 10 15 i 20 25
: n=0 e n=1 - Ne2 ————
Vg IV

230

235

240

Vg IV

245

von Klitzing
© Nobel Foundation

Phys. Rev. Lett. 45, 494 (1980) v. Klitzing, Dorda & Pepper



BEH=TFNR—)L3IR

“for the discovery of the quantized Hall effect” (Physics, 1985)

Uy Upp IV n p-SUBSTRATE \ALL proE
0 % 2%5 3B HWeB
i DRAIN r 2 L
25125 15H si-MOS-N(0ON h
-~ N9-6H53-02
v S ofl Erdi ik ¥ o Kiitzi
(=] =),
SOURCE GATE £ 100 NG KT s von Klitzing
20420 o h © Nobel Foundation
ﬂ POTENTIAL PROBES = sl o
) L =
E ]
‘? se /
0 = : 1 0
1515
1.5}¢
™ — L
— Upp e |
_ - £ 10}
10410 [
B 'PF’_ |
\ "= Q5F
— (=) 1 _
5405 %‘;}/,; LY
} U ' ' Ve (V) Kawayji
05 LS l p” — - Wakabayashi, Kawaji EFEERTZ=7— (1980)
he0 : 1 5 20 , 2?’ http://www.gakushuin.ac.jp/univ/sci/top/interview/in01.html
= — n= 4 (L L ——
Vg IV

Phys. Rev. Lett. 45, 494 (1980) v. Klitzing, Dorda & Pepper



BEH=TFNR—)L3IR

“for the discovery of the quantized Hall effect” (Physics, 1985)

£, - .E‘* - D ‘ = 4 - B. _I.: 3 i
I' 4 R n £ Vyp =¢ i"” [
| Uy = ~—= - T el j_—=
i ¢ = e / N2 (,1‘3'_4/ W;}L
g B .-r %)
\ ¥ e.¢- .J{
\‘ JZ %qp‘,"""
‘i 2523 |
1 : Far %K V/% = w3 d
& :
J| 4.1.4930
|
|
i
Uy |
ux i ! f ]I'. { ' } !I!
RN el A
\ | \ | \
\ I AN /
1T TR I
AT i
] TN |
! | A
| /
d
|
| [
| | T~ | 7l
| =
1 ] | —
i | | ] I —
] | | | 1
I I | | |
| I | 1] 1
! ]
t A t
N=ZNg  Ne#f N=6Np - Y

KRDT—H &R — b

from Fundamentals of Semiconductors, Yu & Cardona

von Klitzing
© Nobel Foundation



“for their discovery of a new form of quantum
fluid with fractionally charged excitations”

D= R—)L3IR

(Physics, 1998)

{hse2)

Fry

pxx

FILLING FACTOR v

L9

432 1 2/3 1/2 1/3 1/4
T I I I I LB
4 0.48K
fmm 1.00K
1.65K
3 415K
0.38
mm
2r 0.48K
§10 (ka)
i
[0}
0
or 1.00K
o H—+——+——+—— : V4
1.65K
10 (k/D)
4 15K
oﬁs s
gﬂv f
0‘= (T T T T T W S T N Y O Y U O I Y W f

WU W

50 100 150
MAGNETIC FIELD B (kG)

200

2, A
ughlin Stormer

© Nobel Foundation

ERDOY> I

from Nobel Lecture by Strémer

La

Phys. Rev. Lett. 48, 1559 (1982) Tsui, Stormer & Gossard
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[ “Quarks!”

Lightheartedly, Dan Tsui enclosed the distance
o between B = 0 and the position of the last IQHE
between two fingers of one hand and measured
the position of the new feature in this unit.
He determined it to be three and exclaimed,
"quarks!”™ Although obviously joking, with
finely honed intuition, he had hit on the
very essence of the data.
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Two-Dimensional Magnetotransport in the Extreme Quantum Limit

D. C. Tsui,'® ® H. L. Stormer,'® and A. C. Gossard

Bell Laboratovies, Murvay Hill, New Jersey 07974
(Received 5 March 1982)

A quantized Hall plateau of p,, =34/e?, accompanied by a minimum in p,,, was observed
at T <5 K in magnetotransport of high-mobility, two-dimensional electrons, when the low-
est-energy, spin-polarized Landau level is 3 filled. The formation of a Wigner solid or
charge-density-wave state with triangular symmetry is suggested as a possible explana-
tion, -

Phys. Rev. Lett. 48, 1559 (1982) Tsui, Stormer & Gossard
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© Nobel Foundation

Anomalous Quantum Hall Effect: An Incompressible Quantum Fluid
with Fractionally Charged Excitations

R. B. Laughlin
Lawrence Livevymore National Laboratovy, Univevsity of Califovnia, Livevmove, California 94550

(Received 22 February 1983)

This Letter presents variational ground-state and excited-state wave functions which
describe the condensation of a two-dimensional electron gas into a new state of matter.

Phys. Rev. Lett. 50, 1395 (1983) Laughlin
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“Friday evening” experiment

Scotch tape method of making
graphene

from HOPG

-

Prog. Mat. Sci. 56, 1178 (2011) Singh et al.
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“I'm fine, I slept well. I didn't expect the Nobel Prize this year.”
“Oh shit! T will not win many more prizes.”
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Gecko tape
Nature Mat. 2, 461 (2003) Geim et al.
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Science 306, 666 (2004) Novoselov, Geim et al.
Nature 438, 197 (2005) Novoselov, Geim et al.
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