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1. Notation 
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2. Electric field in closed and open system 

The differential of the external potential in a closed system is given by: 

( ) ( )
( ) A

A A N

d d dN
N

 


   
= +   

   


R

r r
r R

R
    (S.3) 

Since  
( )

0
N

 
= 

 Q

r
        (S.4) 

we have 
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By the same token, in an open system:  
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Since 
AR  are independent variables, it must obtain that: 
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3. Derivatives of the nuclear potential 

The external potential ( ) r  at r  and at 
BR  is given by the standard formula: 
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The electric field associated with the  nucleus A at r : 
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and 

( ) 0AB A  =ε r         (S.10) 

From the Laplace equation:1 
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And for the nuclear repulsion force: 
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4. Derivatives in the nuclear coordinate representation for the open system.2,3 

One additional derivative is necessary – the hyperhardness: ( )NNNE = 4,5 
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