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van der Waals interaction laws for most common AFM geometries

Geometry Force
Two flat surfaces An :
f=- 6nD? per unit area
Two spheres Fe_ Au RiR;
6D%R; + R,
Sphere—flat surface Fe_ AuR
6D?
Cone—flat surface B o Ay tan’6
6D
Paraboloid—flat surface R
T Tl
Cylinder—flat surface i AyR?
6D’

Ay is the Hamaker constant, D is the distance, R is the radius of the sphere or of the cylinder, #is the semi-aperture of the cone, / is
the semi-axis of the paraboloid. Ay = 72Cpy p2, where C is the constant in the atom—atom pair potential and p, and p, are the
number of atoms per unit volume.




List of measurements of the Hamaker constant between materials commonly used in atomic force microscopy

Material 1 Material 2 Medium Calculated Ay Reference Experimental Reference
(x1072°)) Ag (x1072°])
TiOs TiOs Water 6 [325] 6+2 [169]
5.3-5.7 [326]
Au Au Water 40 [309] 7-25 [327]
25 [328]
10 [329,330]
Ag Ag Vacuum 20-49 [315] 385+0.5 [315]
Cu Cu Vacuum 25-40 [315] 27.5 [315]
Ag Cu Vacuum 22-44 [315] 32.6-34 [315])
SisNy Si3Ny Water 4.8-59 [326] 6.1 [331]
SizNy Mica Water 245 [326] 34 [331]
SizNy Mica Ethanol 11.6 [332]
SiO, Si0, Ethanediol 0.6 [333] 0.2 [333]
SiO, Si0, Water 0.77-0.84 [334] 1 [335]
0.46-0.7 [326] 0.85 [336]
0.85 [333]
SiO, Air Water —1 [309] -1 [337]
Si0, Au Air 22-4.1 [338]
SiO, Au Water 12-15 [338]
SiO, Ag Vacuum 11-18 [315] 13 [315]
Si0, Cu Vacuum 12-17 [315] 14 [315]
SiO, TiO, Water 0.69 [326] 14 [339.340]
Si0, Teflon Cyclohexane —-0.54 [341] —-0.41 [341]
SiO, Mica Water 1.2 [334] 12 [322]
1.16 [326]
210, 7r0, Water 7.2-8.1 [326] 6 [342]
AlLO; AlLO, Water 5.3 [333] 53 [343]
Mica Mica Water 2-2.2 1334] 22 |344]
1.3-1.9 [326]
Teflon Teflon Air 39 [345)
BSA BSA Water 04 [346]

Only measurements performed with AFM are listed.
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Subroutine RearrangeAtoms _ )
ACount= Rkl

do 1 = ,atqmﬁgm,,/—””’/”%

P(i)%ACount+'

do 7 = 1,atomnum
DxTemp = atom(i) .X - atom(j) .X
DyTemp = atom(i) .Y - atom(j).Y
DzTemp = atom(i).Z - atom(j) .Z

r2t=((DxTemp) * (DxTemp) + (DyTemp) * (DyTemp)+ (DzTemp) * (DzTemp))

if (r2t>0) then

_ if (r2t<=(4*max(mat (ex(l) .mat).a2,mat(ex(”) .mat).a2))) then
et Sl ACount=ACount+
L (ACount) =7
endif
endif

end do _
end do R 53 (Slsas &\-’-*:’ [ENTipgT

P (atomnum+!)=ACount+ mi‘jﬁ4&+id#ucsuiﬁcisbgﬂ
PosCheck= Gl sad Lalald

End Subroutine
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