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Line tension



Line tension estimate
To estimate the line tension 

the characteristic relaxation time of a deformation domain towards a circle



Coexistence of domains with difference thickness

no sign of anisotropy



Formation isolated domains
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Formation isolated domains

(1) deposit the appropriate amount of  8CB-hexane solution on the water

(2) move the barriers at the compression rate ~ 100 mm/min (until the whole 
surface is covered by a trilayer)

(3) stop the barrier for ~ 5min and then move the back at ~10 mm/min (until the 
brighter domains disappear)
(4) stop the barrier  when the trilayer is netlike on the top of monolayer  (trilayer
net relax)
(5) compress the 8CB film at ~ 10 min/min



Determining the line tension from the relaxation process

tip of a very thin, carefully cleaned, platinum wire (dia. = 1.3mm) to stir the film 
near the domain in order to stretch it.

whole relaxation process is recorded

to analyze the relaxation process, defines a distortion
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where L and W are the length and the width of an elliptically deformed domain



Estimating the film thickness
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monolayer and bilayer thickness as determined by X-ray reflectivity of 8CB on 
silicon wafer
dmono = (1.2 ±0.1) nm, dbi = (3.3 ±0.1) nm



Result

from small distortion, 1Θ ≤
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The characteristic time Tc determined for the first order exponential decay fitting 
result of the plot Θ

dissipation in the surface can be neglected if s b cRη η
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The thickness D of the 8CB film is < 3x10-8 m
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where λ is the line tension of the domain and R is 
the radius of the round domain after relaxation



Result

the 8CB monolayer and the 8CB bilayer on the top of the monolayer as λ
=(1.2±0.3)x10-12 N and λ = (1.1±0.2)x10-11 N, respectively

λ/ΔL = (3.3±0.2) mN at fig.4



Discussion and Conclusion

the equilibrium position of the edge dislocation inside a general film with two 
different system
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D is the thickness of the film and z0 = 0 is at the film-water interface.
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γ is surface tension, κ is the curvature constant, and B is the elastic modulus of the 
layers. The subscripts 1 and 2 correspond to the air-film and the film-water 
interface



Discussion and Conclusion

For 8CB layers, κ=(5.2±0.3)x10-12 N, B = 1.63x107 N/m2 at 18 °C, and γ1 = 28.46 
mN/m
considering the surface energy per unit area, γ = γ1 + γ2 + U

γ =  γ water - π ~ 66 mN/m, ignoring U, γ2 ~ 38 mN/m

A1 = 0.51 and A2 = 0.61, t = 0.53


