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k�bZ>?��RSPXQ(b) 

Fig.1 Variation of viscosity with temperature for different 

molten-fluids(a); relationship of apparent viscosity and 

granular flowing velocity in rotating drum(b) 
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� 2  DE�
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Fig.2   TEM bright image and diffraction pattern of amorphous 

alloy (a); packing configuration of jammed granular 

matter (b) 
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� 3  BCF� 

Fig.3  Jamming phase diagram 
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Fig.4  Phase diagram of jamming for Z vs � 
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� 5  N�§¨©ª«¬­P®¯°Z12^±Pc² 

Fig.5  Comparison between force distribution of glass state under 

different potential energy and experiment result 

 

 

 

 

 

 

 

 

 

 

 

� 6  N�³�P´µ®¯° p(f)(¶�c²t 24°� 0°·P¸¹) 

Fig.6  Distribution of normal force p(f) at different angles. Inset  

shows comparison between 24°and 0° 
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Fig.7  g(r) for different angles, inset shows the area near the  

second peak 
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Fig.8  Static structure factor S(k) near the J point 
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Fig.10  (a) two-dimensional representation of dense cluster- 

packing structure, α and β are solutes, Ω is solvent atom; 

(b) Model system representing a Zr-(Al,Ti)-(Cu,Ni)-Be 

alloy. α, β and γ sites are occupied by different spheres 
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Jamming and Glass-Transition for Granular Matters 

 

Ouyang Hongwu, Huang Shicheng, Liu Zhuomin, Wang Qiong 

(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China) 

 

Abstract: Recently, researches have revealed that the granular jamming and glass-transition of amorphous matter, which seems to be out 

of the picture, may be intimately related to each other due to the strong analogies between these two systems. The progresses on the 

characteristics of granular jamming and the descriptions of amorphous structure, and the connectivity between the granular jamming and 

glass-transition are presented and shown, and the potential scientific interests are introduced in this paper. 

Key words: granular matter; jamming; glass-transition 
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