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PPPPoly-(p-pppphenylene vvvvinylene) (PPV) has gained special attention since its employment as acting 
material in organic light emitting diodes (OLEDs). [1] Disfavourable features are the insolubility 
and infusibility. Metathetic polycondensation of  disubstituted 1,4-divinylbenzenes leads to soluble 
all-trans PV oligomers with valuable optical and material properties. [2,3] They can serve as model-
compounds for the corresponding polymers and/or as active materials themselves [4]. Recently we 
extended our investigation to the field of monosubstituted PV-oligomers (Fig.1). In this 
contribution polydisperse mmmmonohephephepheptyl (MHep) substituted PV-oligomers  (n = 4 --- 11) are in focus 
of our interest.  

Figure 1: MHepPV- oligomers 

For the application in OLEDs thin layers like films are desirable. In the annual report 1999 we 
published results of reflectivity measurements performed with the GIXD-setup [5] at the beamline 
A2 at HASYLAB. In this paper we will discuss the results of the structural properties of films using 
the method of grazing incidence X-ray diffraction (GIXD). Thin layers were prepared via spin-
coating onto silicon wafers from solution (2.0 wt-%; toluene/chloroform (1:1)). The measurements 
were carried out using synchrotron radiation of λ = 0.15 nm under an angle of incidence of 0.15°. 
At this angle the beam is almost completely reflected and just a small portion penetrates into the 
film parallel to the surface (Fig. 2). The so called evanescent wave is able to result in conventional 
wide angle X-ray scattering. 

 

Figure 2: Schematic presentation of an X-ray beam within the range of total reflection  
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In Fig. 3a one section of a typical two dimensional X-ray diffraction pattern of the investigated 
oligomer films is shown. The well-resolved reflections along the meridian indicate a high 
orientation of the oligomers within the film. From the collected data one can derive layer models as 
presented in Figures 3b and c. Furthermore, a weak linear reflection can be observed (s. lower right 
hand corner in Fig. 3a). This can possibly be assigned to a two dimensional crystal as described by 
Guinier [6]. 

Figure 3: GIXD pattern (a) and possible layer models (b and c) of a MHepPV-oligomer film 

The radial scattering intensity along the meridian shown in Fig. 4a displays a number of sharp 
reflections including one prominent signal at 2Θ = 3.8° (22.6 Å). This corresponds to a layer 
distance d1 in Fig. 3b. The next three signals at 7.6°, 11.8° and 15.6° can be attributed to higher 
orders of this reflection. The more diffuse signal at 2Θ = 19.7° (d2 = 4.4 Å) describes the average 
distance between two chain segments suggesting a second orientation as shown in Fig. 3c. 

Figure 4: Radial scattering intensity distribution of a MHepPV-oligomer film 
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