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1. Origin of “scar” wavefunction

2. S-matrix connection for makeup of interference circuits

3. Quantum dots In interference circuits
4. Phase rigidity problem

5. Strongly coupled state (originates from scar wavefunction)
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Bogomolny, Physica D 31, 169 (1988), Berry Proc. Royal Soc. London 423, 219 (1989),
Adam & Fishman, J. Phys. A 26, 2113 (1993).
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Cascade connection of S-matrices

N (1 73 ;
H R — Nk — A < > 4 > B =
%1/—1: b2 — a’37 a’2 — b3 ;':,ll SA b, - ﬁ'] SB h'ﬂ-

() =5 () = (o ) &)

by 4 a2 tﬁA) fr&A) as )’
b3 — g asz\ ’I“£B) t%B) as
by B Qg téB) rlgB) 7]

-1 —1
B e el (e ) I Y (i O
AB — -1 -1

(0 (1= r®r®) 7 o (1 0rP) T

N——

SFTHREFDOEF K b S1T5



Multi-terminal connection of S-matrices
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Onsager reciprocity
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Landauer-Blttker formula
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Landauer-Buttker formula: Application to 4-terminal measurement

SFTHREFDOEF K b S1T5

a1 = 2G,|— T — S_l(a%4 + F12)( T + T21)]
Qg = QGqS_l(%Q%A — J14T39)
Q9] = 2GqS‘1(%1ﬂ43 — T3 T41)
Qg = 2G,|—Tao — 5_1(921 — Ta3)(T32 + T12))]

_V2—V4 (21

’ J1 (11 Qg9 — (120021

— _Rkl mn ( — B) Onsager reciprocity

12



Onsager reciprocity in AB ring
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Phase shift measurement with interference (?)
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Phase jump problem

A. Yacoby et al. Phys. Rev. Lett. 74, 4047 (1995)
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Phase rigidity
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PHYSICAL REVIEW B

VOLUME 53, NUMBER 15

15 APRIL 1996-1

Phase rigidity and /1/2e oscillations in a single-ring Aharonov-Bohm experiment

A Yacoby, R. Schuster. and M. Heiblum

Braun Center for Submicron Research, Department of Condensed Matter Physics, Weizmann Institute of Science, Rehovot 76100, Israel
(Received 12 December 1995; revised manuscript received 24 January 1996)
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Breaking of phase rigidity with multi-path effect
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PHYSICAL REVIEW B 73, 195329 (2006)

Breakdown of phase rigidity and variations of the Fano effect in closed Aharonov-Bohm

interferometers
123 Tomohiro Otsuka,! Shingo Katsumoto,'* Hisashi Aikawa,"" and
Kensuke Kobayashi'+
Unstitute for Solid State Physics, University of Tokyo, 5-1-5 Kashiwanoha, Chiba 277-8581, Japan
2School of Physics and Astronomy, Raymond and Beverly Sackler Faculty of Exact Sciences, Tel Aviv University, Tel Aviv 69978, Israel
3Physics Department, Ben Gurion University, Beer Sheva 84105, Israel
(Received 16 December 2005; revised manuscript received 16 February 2006; published 30 May 2006)
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Phase measurement in a double-slit like interferometer

SEFTSHREFDOEF Ky b

Schuster et al.,
Nature 385, 417
(1997).
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Further puzzle: interference without reference?
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PHYSICAL REVIEW B VOLUME 62, NUMBER 3 15 JULY 2000-I

Fano resonances in electronic transport through a single-electron transistor

I Gn":'-rﬂs,”c D. Goldhaber—Gc-rdnn,:_ S. Heemeyer, and M. A. Kastner*
Deparmment af Physics, Massachuserts Institute of Technology, Cambridge, Massachusetts 02139

Hadas Shtrikman, D. Mahalu, and U. Meirav

Braun Center for Submicron Research, Weizmann Institute of Science, Rehovot, Israel 76100

(Received 27 December 1999; revised manuscript recerved 13 March 2000)
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VOLUME 85, NUMBER 12 PHYSICAL REVIEW LETTERS 18 SEPTEMBER 2000

Towards an Explanation of the Mesoscopic Double-Slit Experiment:
A New Model for Charging of a Quantum Dot

L P. G. Silvestrov'* and Y. Imry*
N ' Budker Institute of Nuclear PRvsics, 630090 Novosibirsk, Russia
vy “Welzmann Institute of Scieace, Rehovor 76100, Israel
i Received 19 March 1999) -
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State hoverling
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Simulation in a practical model potential
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/ _ 200 nm
etched region

®wet etching
® Au/Ti metallic gate

®Dilution refrigerator (60 mK)
®Lock-in measurement (80 Hz)
®2-terminal setup

Property of 2DEG at 4.2 K

»electron mobility u= 90m?2/ Vs
» carrier density n= 3.8 X 10" m2

»mean free path /= 9pum

(5]

Coulomb oscillation in CB regime
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Quantum dot close to open condition
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— Vsd = 0T
Vsd = 0 mV 60 mK

Vsd (mV)

Vg (V)

-0.95

— Vsd =0 mV
— fitted -

< 2
o Goc(g;l_q)
g +1

g : asymmetric
parameter

® Slow baseline oscillation

®Fano effect
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Quantum dot close to open condition (2)
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Vg (V)

100 mT

0T
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—_—
20 mT step

0.8

G (e°/h)

0.4
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Vg (V)

®Reversal of the sign of g
occurs at peaks / valleys of

background oscillation.
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Summary

1. Origin of “scar” wavefunction

2. S-matrix connection for makeup of interference circuits
3. Quantum dots In interference circuits

4. Phase rigidity problem

5. Strongly coupled state (originates from scar wavefunction)



