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Transition Temperatures in Supercooled liquids

TOnset 
T

Dynamic Heterogeneity 
Stokes-Einstein Breakdown 
Landscape influenced dynamics 
Activated dynamics

TC 

Mode Coupling theory transition temperature 
Relaxation time à Avoided Power law divergence

Tg

Laboratory glass transition 
Viscosity= 1013 poise 
Relaxation time=100 sec 
 

TVFT/ TK

Kauzmann Temperature 
Relaxation time à diverges 
Configurational Entropy à 
vanishes 

Debenedetti & Stillenger Nature, 410, 259 (2001)

[Angell J. Res. Natl. Inst. Stand. Technol. 102, 171 (1997)]
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Entropy and Transition temperatures

Banerjee, Nandi, Sastry, and Bhattacharyya, J. Chem. Phys. 147 024504 (2017).

Sex = Stotal � Sid = S2 +�S
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Excess	entropy

Pair	excess	entropy

�S > 0
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Activated motion
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Entropy and Transition temperatures

Configurational entropy à Activated dynamics 
MCT à mean field theory no activation                      

 ?????

Pair configurational entropy 

Banerjee, Sengupta, Sastry and Bhattacharyya PRL 113, 225701 (2014)
Nandi,	Banerjee,	Dasgupta,	Bhattacharyya	PRL,	119	265502	(2017)	
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Configurational entropy 
Count of minima



Information of MCT transition temperature 
embedded in the pair correlation function g(r)/S(q)

Molecular mean field theory

M.	Nandi,	A.	Banerjee,	C.	Dasgupta,	S.	M.	Bhattacharyya	PRL,	265502	(2017)	
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Entropy and Transition temperatures for Mean field models

 Nandi and Bhattacharyya J. Chem. Phys. 148, 034504 (2018).

 Gaussian Core Model — Mean field model 
U(r) = ✏oexp[�(r/�)2]
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No crossing between S2 and Sex 

High and low temperatures - large 
many body contribution 

No correlation between MCT transition 
temperature and pair entropy

Can we predict transition temperatures from entropy ??
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Normal system
Addition of Pseudo neighbours 

Development of Mean field Model 

3D mean field

Parameter

Range of the potential (GCM / Mari & Kurchan Model , JCP, 135, 124504 (2011) 
Dimension of the system 
Assign Pseudo neighbours to each particle
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Structure and Dynamics as function of  ‘k’
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Test of mean field behaviour

⌧ / (T � TC)
��

<latexit sha1_base64="myof2nRrbLssnnBdftj5IpF4N0o=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GIRcKuCFoG01hGyAuya7g7mSRDZnaXmVkhLGlt/BUbC0Vs/QM7/8ZJsoUmHhg4nHMvd84JYs6UdpxvK7e2vrG5ld8u7Ozu7R/Yh0ctFSWS0CaJeCQ7ASjKWUibmmlOO7GkIAJO28G4NvPbD1QqFoUNPYmpL2AYsgEjoI3Us7GnIcFeLKNYR7jUKDd6aW16fp+WvSEIAdOeXXQqzhx4lbgZKaIM9Z795fUjkggaasJBqa7rxNpPQWpGOJ0WvETRGMgYhrRraAiCKj+dJ5niM6P08SCS5oUaz9XfGykIpSYiMJMC9EgtezPxP6+b6MG1n7IwTjQNyeLQIOHYhJ7VgvtMUqL5xBAgkpm/YjICCUSb8gqmBHc58ippXVRcw+8ui9WbrI48OkGnqIRcdIWq6BbVURMR9Iie0St6s56sF+vd+liM5qxs5xj9gfX5A1IcmXM=</latexit><latexit sha1_base64="myof2nRrbLssnnBdftj5IpF4N0o=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GIRcKuCFoG01hGyAuya7g7mSRDZnaXmVkhLGlt/BUbC0Vs/QM7/8ZJsoUmHhg4nHMvd84JYs6UdpxvK7e2vrG5ld8u7Ozu7R/Yh0ctFSWS0CaJeCQ7ASjKWUibmmlOO7GkIAJO28G4NvPbD1QqFoUNPYmpL2AYsgEjoI3Us7GnIcFeLKNYR7jUKDd6aW16fp+WvSEIAdOeXXQqzhx4lbgZKaIM9Z795fUjkggaasJBqa7rxNpPQWpGOJ0WvETRGMgYhrRraAiCKj+dJ5niM6P08SCS5oUaz9XfGykIpSYiMJMC9EgtezPxP6+b6MG1n7IwTjQNyeLQIOHYhJ7VgvtMUqL5xBAgkpm/YjICCUSb8gqmBHc58ippXVRcw+8ui9WbrI48OkGnqIRcdIWq6BbVURMR9Iie0St6s56sF+vd+liM5qxs5xj9gfX5A1IcmXM=</latexit><latexit sha1_base64="myof2nRrbLssnnBdftj5IpF4N0o=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GIRcKuCFoG01hGyAuya7g7mSRDZnaXmVkhLGlt/BUbC0Vs/QM7/8ZJsoUmHhg4nHMvd84JYs6UdpxvK7e2vrG5ld8u7Ozu7R/Yh0ctFSWS0CaJeCQ7ASjKWUibmmlOO7GkIAJO28G4NvPbD1QqFoUNPYmpL2AYsgEjoI3Us7GnIcFeLKNYR7jUKDd6aW16fp+WvSEIAdOeXXQqzhx4lbgZKaIM9Z795fUjkggaasJBqa7rxNpPQWpGOJ0WvETRGMgYhrRraAiCKj+dJ5niM6P08SCS5oUaz9XfGykIpSYiMJMC9EgtezPxP6+b6MG1n7IwTjQNyeLQIOHYhJ7VgvtMUqL5xBAgkpm/YjICCUSb8gqmBHc58ippXVRcw+8ui9WbrI48OkGnqIRcdIWq6BbVURMR9Iie0St6s56sF+vd+liM5qxs5xj9gfX5A1IcmXM=</latexit><latexit sha1_base64="myof2nRrbLssnnBdftj5IpF4N0o=">AAACCXicbVC7SgNBFJ2Nrxhfq5Y2g0GIRcKuCFoG01hGyAuya7g7mSRDZnaXmVkhLGlt/BUbC0Vs/QM7/8ZJsoUmHhg4nHMvd84JYs6UdpxvK7e2vrG5ld8u7Ozu7R/Yh0ctFSWS0CaJeCQ7ASjKWUibmmlOO7GkIAJO28G4NvPbD1QqFoUNPYmpL2AYsgEjoI3Us7GnIcFeLKNYR7jUKDd6aW16fp+WvSEIAdOeXXQqzhx4lbgZKaIM9Z795fUjkggaasJBqa7rxNpPQWpGOJ0WvETRGMgYhrRraAiCKj+dJ5niM6P08SCS5oUaz9XfGykIpSYiMJMC9EgtezPxP6+b6MG1n7IwTjQNyeLQIOHYhJ7VgvtMUqL5xBAgkpm/YjICCUSb8gqmBHc58ippXVRcw+8ui9WbrI48OkGnqIRcdIWq6BbVURMR9Iie0St6s56sF+vd+liM5qxs5xj9gfX5A1IcmXM=</latexit>

MCT Follows till a lower temperature
—> Mean field

Less degree of SE decoupling —> Mean Field

✏ = (T � Tc)/Tc
<latexit sha1_base64="WAj6UTHhTMD9hmN58I3Z6Q4LtuE=">AAACAXicbZDLSgMxFIYz9VbrbdSN4CZYhLqwzoigG6HoxmWF3qAdhkyaaUMzyZBkhDLUja/ixoUibn0Ld76N6XQW2nog5OP/zyE5fxAzqrTjfFuFpeWV1bXiemljc2t7x97daymRSEyaWDAhOwFShFFOmppqRjqxJCgKGGkHo9up334gUlHBG3ocEy9CA05DipE2km8f9EisKBP8utI4bfgpnpycZZdvl52qkxVcBDeHMsir7ttfvb7ASUS4xgwp1XWdWHspkppiRialXqJIjPAIDUjXIEcRUV6abTCBx0bpw1BIc7iGmfp7IkWRUuMoMJ0R0kM1703F/7xuosMrL6U8TjThePZQmDCoBZzGAftUEqzZ2ADCkpq/QjxEEmFtQiuZENz5lRehdV51Dd9flGs3eRxFcAiOQAW44BLUwB2ogybA4BE8g1fwZj1ZL9a79TFrLVj5zD74U9bnD4wOlks=</latexit><latexit sha1_base64="WAj6UTHhTMD9hmN58I3Z6Q4LtuE=">AAACAXicbZDLSgMxFIYz9VbrbdSN4CZYhLqwzoigG6HoxmWF3qAdhkyaaUMzyZBkhDLUja/ixoUibn0Ld76N6XQW2nog5OP/zyE5fxAzqrTjfFuFpeWV1bXiemljc2t7x97daymRSEyaWDAhOwFShFFOmppqRjqxJCgKGGkHo9up334gUlHBG3ocEy9CA05DipE2km8f9EisKBP8utI4bfgpnpycZZdvl52qkxVcBDeHMsir7ttfvb7ASUS4xgwp1XWdWHspkppiRialXqJIjPAIDUjXIEcRUV6abTCBx0bpw1BIc7iGmfp7IkWRUuMoMJ0R0kM1703F/7xuosMrL6U8TjThePZQmDCoBZzGAftUEqzZ2ADCkpq/QjxEEmFtQiuZENz5lRehdV51Dd9flGs3eRxFcAiOQAW44BLUwB2ogybA4BE8g1fwZj1ZL9a79TFrLVj5zD74U9bnD4wOlks=</latexit><latexit sha1_base64="WAj6UTHhTMD9hmN58I3Z6Q4LtuE=">AAACAXicbZDLSgMxFIYz9VbrbdSN4CZYhLqwzoigG6HoxmWF3qAdhkyaaUMzyZBkhDLUja/ixoUibn0Ld76N6XQW2nog5OP/zyE5fxAzqrTjfFuFpeWV1bXiemljc2t7x97daymRSEyaWDAhOwFShFFOmppqRjqxJCgKGGkHo9up334gUlHBG3ocEy9CA05DipE2km8f9EisKBP8utI4bfgpnpycZZdvl52qkxVcBDeHMsir7ttfvb7ASUS4xgwp1XWdWHspkppiRialXqJIjPAIDUjXIEcRUV6abTCBx0bpw1BIc7iGmfp7IkWRUuMoMJ0R0kM1703F/7xuosMrL6U8TjThePZQmDCoBZzGAftUEqzZ2ADCkpq/QjxEEmFtQiuZENz5lRehdV51Dd9flGs3eRxFcAiOQAW44BLUwB2ogybA4BE8g1fwZj1ZL9a79TFrLVj5zD74U9bnD4wOlks=</latexit><latexit sha1_base64="WAj6UTHhTMD9hmN58I3Z6Q4LtuE=">AAACAXicbZDLSgMxFIYz9VbrbdSN4CZYhLqwzoigG6HoxmWF3qAdhkyaaUMzyZBkhDLUja/ixoUibn0Ld76N6XQW2nog5OP/zyE5fxAzqrTjfFuFpeWV1bXiemljc2t7x97daymRSEyaWDAhOwFShFFOmppqRjqxJCgKGGkHo9up334gUlHBG3ocEy9CA05DipE2km8f9EisKBP8utI4bfgpnpycZZdvl52qkxVcBDeHMsir7ttfvb7ASUS4xgwp1XWdWHspkppiRialXqJIjPAIDUjXIEcRUV6abTCBx0bpw1BIc7iGmfp7IkWRUuMoMJ0R0kM1703F/7xuosMrL6U8TjThePZQmDCoBZzGAftUEqzZ2ADCkpq/QjxEEmFtQiuZENz5lRehdV51Dd9flGs3eRxFcAiOQAW44BLUwB2ogybA4BE8g1fwZj1ZL9a79TFrLVj5zD74U9bnD4wOlks=</latexit>

MCT Power Law Behaviour

Stokes Einstein Decoupling
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Pseudo Neighbour Statistics
Probability of pseudo neighbours
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<latexit sha1_base64="RBNk8YVZFLhVL6ip1jVCKv0CNg8="></latexit><latexit sha1_base64="ygfTeUs+XOvaMI/P/DDIFisPHqI="></latexit><latexit sha1_base64="ygfTeUs+XOvaMI/P/DDIFisPHqI="></latexit><latexit sha1_base64="nzuMk5wAMixWnNwExiRdw+SL3pw="></latexit>

Master plots of pseudo neighbour statistics 
Analytically tractable  
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Mimics 
Higher 

Dimensions
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Thank you for your attention !!


