
 

w w w . n a n o - l a n e . c o m  

 
SARFUS: Evaluation of Langmuir -Blodgett -type organic thin films  ð p.1/ 2 

A
ll
 i
m

a
g

e
s
, 
g

ra
p

h
ic

s
 

a
n

d
 d

a
ta

 a
re

 t
h

e
 p

ro
p

e
rt

y
 o

f 
S

E
L
C

O-N
A

N
O

L
A

N
E

 ð
 A

ll
 R

ig
h

ts
 R

e
s
e

rv
e
d

 

 

SARFUS: Evaluation of Langmuir -Blodgett -type organic thin films  
 

Collaboration : JL.Gallani  (IPCMS, Strasbourg , FRANCE),  

A.Hirsch (Institut für Organische Chemie, Erlangen, GERMANY)  
  

 

 

The Langmuir -Blodgett (LB) technique is a simple method that 

enables  the preparation of organic thin films on solid substrates 

with excellent control of the structural parameters. It is possible 

to prepare mono - or multi -layer films while knowing the 

orientation of the molecules within. These LB films can be used 

in fundam ental science (thermodynamic, layer -object 

interaction, electron transport, magnetism, intermolecular 

energy exchanges) as well as in practical science (tribology, 

organic diodes and transistors, nonlinear optics, photovoltaic 

devices). Even though their o verall quality can roughly be 

assessed through measurement of the "transfer ratio", 

subsequent measurements such as AFM ( Atomic Force 

Microscopy) or X-Ray diffraction are mandatory in order to get 

precise quantitative data on the film's thickness and rough ness. 

These measurements unfortunately require expensive 

apparatus and are time consuming (1 to 2 hours). Moreover, in 

some cases the transfer seems to proceed correctly but the 

quality of the films still is not good enough for X-Rays to be 

used, which lea ves only AFM for getting reliable data.  

 

The  optical imaging process Sarfus  (using specific substrates 

called Surfs®) allows to obtain useful information such as long 

distance flatness and roughness, presence or absence of 

defects, spontaneous formation o f supramolecular structures 

(bilayers, micelles, crystals). Sarfus enables local measurement 

of the optical thickness of the film with a vertical resolution of 

0.1nm, the lateral resolution remaining that of a conventional 

optical microscope. The example b elow gives an illustration of 

the possibil ities of these techniques.   

Multilayer LB films have been prepared with the molecule 

drawn below 1 (P. A. Hirsch, Uni. Erlangen). Spectrometric 

measurements show that the deposition of LB layers is regular 

(rightmo st figure).  

 

 

                                                 
1 The different functional groups are not drawn to scale. 
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Grazing incidence X-Ray measurements ( hereafter ) show that 

the quality of the layers is very good and that each layer is, on 

average 2, 28,2  0,6Å thick. Ellipsometry measurements 

provided the value of the refra ction index (n=1,58) and an 

average layer thickness (below, right)  of 29,9  0,2Å, value 

slightly larger than the one measured with X-Ray, probably 

because of the silane layer deposited on the substrate.  
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2 The rather large incertitude given corresponds to an interval containing 90% 
of the samples tested. For a given sample the incertitude on the thickness of 
the layers is of the order of 0.1Å ; the different samples gave values between 
27,6 and 28,7Å. 


