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SH/SF generation at reflection geometry
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SH/SF generation at reflection geometry

Dkx=n2,VIS |kVIS| sinq ’
1 + n2,IR |kIR| sinq ’

2 - n2,SFG |kSFG|sinq ’
0

= n1,VIS |kVIS| sinq1 + n1,IR |kIR| sinq2 - n1,SFG |kSFG| sinq0

Dkz=n2,VIS |kVIS| cosq ’
1 + n2,IR |kIR| cosq ’

2 + n2,SFG |kSFG|cosq ’
0

*Coherence length, lc is given as, 
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SH/SF generation at transmission geometry
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Calculation on our beam geometry

800nm Vis (FWHM ~ 0.5 nm)
45o in AOI, S-pol 

IR, 2.8~3.7mm 
50o in AOI, P-pol 

f=150 mm, concave 
silver mirror

GaAs(110) 
Local Oscillator

f=500 mm 
collimating lens

To spectrometer

SF, 620~660 nm 
46o in AOI 

, ~ 12 mc tl m, ~ 40 nmc rl



Experimental Examples – OTS monolayer   

Wei et al. J. Phys. Chem. B 2000, 104, 3349-3354.

Thickness ~ 2 - 3 nm   



Experimental Example – PE film   

Thickness ~ 200 mm   

Wei et al. J. Phys. Chem. B 2000, 104, 3349-3354.



Interfacial structure model: BIL and DL

Water molecules strongly interacting with 
charged headgroups and counter cations.

Water molecules reoriented by surface 
electric field.
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Wen et al. PRL 2016, 116, 016101.



Surface potential profile depending on salt concentration

Positively 
charged surface

z

Stern layer Diffuse layer

Y(z)

k-1

Bulk

< Gouy-Chapman model >

, ~ 90 nmc rl
Surface SHG (800nm excitation, AOI 45o)



Considering phase mismatching correction



Calculation result



Transmission and scattering geometry



SFG/SHG scattering



SHG scattering measurement

Zeta potential measurement : 
-37 mV of surface potential 


