
NATURAL COULOMB ELECTROSTATICS (NCE):

Lewis(L) and non-Lewis (NL) contributions to NPA atomic charge
and Coulomb potential energy

atomic charge
----------------------------

atom unit L NL total
-------- -------- --------

H 1 1 0.50493 -0.00966 0.49527
0 2 1 -0.95998 0.00335 -0.95663
H 3 1 0.45505 -0.00268 0.45237

Total unit 1 0.00000 -0.00900 -0.00900

o 4
H 5
H 6

2
2
2

-0.95504
0.47752
0.47752

0.01380
-0.00240
-0.00240

-0.94125
0.47512
0.47512

Total unit 2 0.00000 0.00900 0.00900

Total species 0.00000 0.00000 0.00000

NCE Potential Energy (au)

unit unit L NL total

within 1
within 2

-0.42570
-0.42263

0.00624 -0.41946
0.00894 -0.41369

Total -0.84833 0.01518 -0.83316

between 1 2 -0.01516 0.00092 -0.01424

Total -0.86350 0.01610 -0.84740
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	Text7: 
	Text8: This is the total (L+NL) natural charge at H1 (cf. NPA Table).
	Text9: 
	Text10: Intermolecular resonance transfers this charge (-0.009e) to monomer H(1)-O(2)-H(3).
	Text11: 
	Text13: The idealized Natural Lewis Structure (NLS) has 2e in each L-type NBO.
	Text14: 
	Text15: Resonance-type NL effects are corrections to the idealized NLS picture.
	Text17: The O(4)-H(5)-H(6) monomer has lost 0.009e to the H(1)-O(2)-H(3) monomer through intermolecular donor-acceptor interaction.
	Text18: 
	Text19: According to Coulomb's law of classical electrostatics, this is the product of atomic charges divided by interatomic distance for all atom pairs.
	Text20: 
	Text21: This is the classical Coulomb potential energy evaluated with NPA atomic charges.
	Text22: 
	Text23: -0.4257 a.u. is the intramolecular potential energy of the idealized NLS for monomer H(1)-O(2)-H(3), "unit 1".
	Text24: 
	Text25: Resonance-type NL effects (intrmolecular charge transfer) alter the intramolecular potential energy of monomer H(1)-O(2)-H(3) by 0.00624 a.u. (3.9 kcal/mol).
	Text26: 
	Text27: Total (L+NL) intramolecular NCE potential energy for monomer 1 [H(1)-O(2)-H(3)].
	Text28: 
	Text29: Total (L+NL) intermolecular NCE potential energy between monomers 1 and 2.
	Text30: 
	Text31: Total (intra- plus intermolecular) NCE potential energy for the water dimer in this geometry.
	Text32: 
	Text33: The effect of resonance-type NL delocalization (intermolecular charge transfer) is to alter the idealized NLS potential energy (-0.86350) by +0.01610 a.u. (10.1 kcal/mol) to give the overall total (-0.8474) NCE potential energy for the dimer.
	Text1: 
	Text2: 


