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Griffith picture (1921) 
Rupture of silica 

 
fracture energy = 

covalent energy of a single layer of atoms
area

 Γ ≈ 1J/m2
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E = me4

2 4πε0!( )2 = 13.6eV=25.8×10−19 J

  γ ~ E /a2 ~ 1J/m2

Quantum	mechanics	
Schrodinger	(1926)	
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In	the	above,	the	groups	of	physical	quanDDes	are	obtained	from	dimensional		
consideraDons	of	the	differenDal	equaDon,	and	the	numerical	coefficients	are	for	the		
hydrogel	atom.		Hydrogen	atom	is	parDcularly	small	and	the	energy	is	parDcularly	large.			
A	representaDve	atomic	size	is	a	~	3	x	10-10	m.		
A	representaDve	energy	of	a	covalent	bond	is	E	~	1	eV	=	1.6	x	10-19	J.	
		


