
Activated Dynamics at a Non-Disordered Critical Point: Constraints and the Vogel-Fulcher Law

Dr. Bulbul Chakraborty, KITP & Brandeis (KITP Glassy States Program 6/18/03) 1

$FWLYDWHG�G\QDPLFV�DW�D�QRQ �
GLVRUGHUHG�FULWLFDO�SRLQW��

&RQVWUDLQWV�DQG�WKH�9RJHO �)XOFKHU�
/DZ

Dibyendu Das, Jane’ Kondev, Satya Majumdar

supported by NSF

9LVFRVLW\�DQG�
UHOD[DWLRQ�WLPH�DV�D�
IXQFWLRQ�RI�
WHPSHUDWXUH

Figure taken from 

G Tarjus et al  
J.Phys. Cond  Mat   
(2000)



Activated Dynamics at a Non-Disordered Critical Point: Constraints and the Vogel-Fulcher Law

Dr. Bulbul Chakraborty, KITP & Brandeis (KITP Glassy States Program 6/18/03) 2

Figure taken from 

G Tarjus et al  
J.Phys. Cond  Mat   
(2000)

%DUULHU�KHLJKWV�
DV�D�IXQFWLRQ�RI�
WHPSHUDWXUH

&ULWLFDO�3RLQW�ZLWK�DFWLYDWHG�
G\QDPLFV

� &RUUHODWLRQ�OHQJWK�GLYHUJHV�DV
� ξ ~ |T-TC| -ν

� 5HOD[DWLRQ�WLPH�GLYHUJHV�DV
� τ ~ exp[ξθ ]  Î 'LYHUJLQJ�EDUULHUV



Activated Dynamics at a Non-Disordered Critical Point: Constraints and the Vogel-Fulcher Law

Dr. Bulbul Chakraborty, KITP & Brandeis (KITP Glassy States Program 6/18/03) 3

Zero-temperature critical point 
scenario:  Sethna ~ (1984)

Solid
Liquid

IUXVWUDWLRQ

7HPS
HUDWX

UH

DWWUDFWLYH�IL[HG�SRLQW�ZLWK�
GLYHUJLQJ�EDUULHUV

Lattice model with constraints

Ordered
Disordered

��FRXSOLQJ

��FRQ
VWUDLQ

W

&ULWLFDO�SRLQW�ZLWK�
GLYHUJLQJ�EDUULHUV



Activated Dynamics at a Non-Disordered Critical Point: Constraints and the Vogel-Fulcher Law

Dr. Bulbul Chakraborty, KITP & Brandeis (KITP Glassy States Program 6/18/03) 4

2XWOLQH
� 2XWOLQH�RI�/DWWLFH�0RGHO

� ��� ��� � � 	 � 
 ���� � ��� 	 �

� &RQVWUXFWLRQ�RI�¶·FRDUVH �JUDLQHG··�G\QDPLFV
� ��� ����� �� ��� � ��� � ��� �  �  !� "# � $ $ �%� � � � � �" & � # � � � �
' (�) *�+ ,�- . /�0 1 )!2%1 * -%3 4 5�6 7 8 9�: ; <�= > ?�@ A ? B C ?

� &RQWLQXXP�0RGHO
D E�F�G H I!J%K L M N I L O P%Q R�S�T U V�W�T X Y S�Z
[ \�] ^ ^ _ ` a b ] ^ca ] d�e f g h i f j�k l m n i oqp�e j�r�s

� 3UHGLFWLRQV
� )XWXUH�:RUN

7KUHH �FRORULQJ�PRGHO

h Ah +

Bh +

A

BC+A



Activated Dynamics at a Non-Disordered Critical Point: Constraints and the Vogel-Fulcher Law

Dr. Bulbul Chakraborty, KITP & Brandeis (KITP Glassy States Program 6/18/03) 5

� (QHUJ\�GHSHQGV�RQ�WKH�JOREDO�WLOW�� ρ���
RI�RQH�KHLJKW�FRPSRQHQW

�(QWURS\�RI�GLIIHUHQW�WLOW�VHFWRUV�LV�
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