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Mohanty et al., 1997 Lin et al., 2000

Au

Some experiments                  saturations of dephasing time

��

� ���

�

�

�

�� � 	 
� �

�

�� 
 � �

�


 � � �

��

��� � � � �� � �� � � � � �

�
���  

! "
#

$ %&

"

' (

) *+

,-. /0- 1

234 5

6

5 7

8 9

4

: ; <=

>>

?

3

? 9

: @

6

:

?

3

=

6

7

A B

=

C ? D

=

>>

?

3

? 9

:

3

?

AE

7

:

A

=

9

:F

?

A

6

@

? G

4

9

>

=

B E

3

6

: =

4

9

HI J

K L M N OP

Q R

OST U

Q

O N P V W

X Y Z[ \]^

_` a bc de df

g

h

ij k l

m

n

io l o p j q r p k l s k r q o

m t

u
\

_ df _ v w x y

z {

| } ~•

€

| •

{ ‚

ƒ „

…

† ‡

ˆ

‰Š ‹ Œ• Ž • Ž•‘’“Ž • Ž Œ ” •

–—˜ ™

š

™ ›

œ •žŸ   š ¡ Ÿ ¢ £ ¤

˜˜¥ ¦

¤ §

¦ ¨

§ š £

¥ © ¨ ª

¢

—

Ÿ ¡ § ¡ • ¢

› ›

¡

˜ «

Ÿ ¬

—˜ ™ ›

Ÿ

«

¡

—

Ÿ

«

š ¢ £ ­ ®

Ž Œ ““ Œ ¯ ° ±² ³

´ µ ¶¶

· ¸

¹

º »¼

½

º ¼»

¾ ¿ ÀÁ Â ¾ ÃÄ ½ ÀÅÆÅ½

ºÇ È ºÉÊ Ë

¿ ÅÌÅ ¿

Ç

Á

Çº

Å Ã

Ç Í



Decoherence of Electron Transport by Two-Level Systems in Disordered Metals

Dr. Yuri Galperin, KITP & Oslo University (KITP Glassy States Program 6/11/03) 5

�

� � �

� �� � � � 	 �




	 � 	




� �

�

 ��� 
 ��

� � ��

� � � �� �

��� �

�
�

��� � ��


 � �

�

�

� � �� �

 !

" # $ % &' '

(

&

)

$ " ' % * +, -

. /0

1 2 3

4

1 1

4 56 7 8

/0

9 :

;

<< = > ? @

; AB C

DE FG

C

DH

I

J K L JMN O P J Q R

S

TU V W X

Y

Z [ \

]

V

]

U^ _ W`

Y

Z

]

\ [ a b

c

d

e f g h i

j
k

f l g mf i f
k

d

e f g n e o

p

g m q o r s

p

q

tt

i f q u o

v

wx y

z

x{ |}

z ~ • z € ~•z ‚ €

xƒ

z„ … € z

x

• z € „ †

{{

z € z ‡

| ˆ‰Š‹ Œ

•

Ž• • ‘ Ž’ “” • –– • ‘

—

– ˜ ™ ” š”• ™ › œ

—

”• •

—

š˜ Ž – š ‘ •

—

™Žž• • ž

ŸŽžž • ‘ š”

—

Ž – Ž’ • • •š ™

—

– ˜ ”

—

•

• œ

—

”• ŸŽ – • • Ÿ ” š – Ÿ •



Decoherence of Electron Transport by Two-Level Systems in Disordered Metals

Dr. Yuri Galperin, KITP & Oslo University (KITP Glassy States Program 6/11/03) 6

�

���� � � � � 	
 � � � 
 � � � � � 	 �� � �� � �� �� ��	��

DD E



Decoherence of Electron Transport by Two-Level Systems in Disordered Metals

Dr. Yuri Galperin, KITP & Oslo University (KITP Glassy States Program 6/11/03) 7

��

� � � �� � �	




�




� � �� 
� �




	� � �



Decoherence of Electron Transport by Two-Level Systems in Disordered Metals

Dr. Yuri Galperin, KITP & Oslo University (KITP Glassy States Program 6/11/03) 8



Decoherence of Electron Transport by Two-Level Systems in Disordered Metals

Dr. Yuri Galperin, KITP & Oslo University (KITP Glassy States Program 6/11/03) 9

� � �

�� � � � � ��	 �




�

�


 �

� �


�

�



Decoherence of Electron Transport by Two-Level Systems in Disordered Metals

Dr. Yuri Galperin, KITP & Oslo University (KITP Glassy States Program 6/11/03) 10

�

� �� � � �� � � � 	 � � 
 � 
 � � �

��
�

� � � � � �

� �

� � � � � �

� �����

�

��

� ����

��

� � � ��

�

�
��

��  !

�

�

��

�

��

�

�� " ��� # �

$ % &

' () **' +

% &

' ,- .

/ 0

,

%1

. ,'

$ % &

' 2

&

- +

%

' +

% &

'

/

',-

&

' + ' . ,'

%

)3 ' 4

5 67 89 :;

< = <> ? @ = A

BCD

EFE G HIJ

D

GG KL

D

H M I HN L O E E G EJL

C

H M FE M I

D

LP M EK

C

F P M K Q

D

J K G FENEJLI

F R E LH E G EJL

C

H M I IJKLLE

C

EF S P KF

T

KJE M L U H

D

M L FENEJLI V

1/ Djt :

Adiabatic renormalization of the site energy 
of one of TS component due to conduction electrons 
scattered by some defect 

1ie

i



Decoherence of Electron Transport by Two-Level Systems in Disordered Metals

Dr. Yuri Galperin, KITP & Oslo University (KITP Glassy States Program 6/11/03) 11

Order-of-magnitude estimate:

In this way way explain the experimental results.
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Exact solution:
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Random telegraph process
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