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Conjugated polymers are an important class of electronic and photonic materials, having a variety of possible applications such as active materials in light-emitting diodes and displays, low-cost photovoltaics and printable electronics. The conjugated polymer poly(9,9-dioctylfluorene) (F8) can be viewed as model system for studying the effect of molecular conformation of a conjugated polymer on its electronic and photonic properties. Such studies are made possible by the fact that F8 can be prepared in three distinguishable classes of conformational isomers with different average backbone chain length [1]: these classes have been termed the phase (the glassy state), the phase (the crystalline phase), and a single unique conformational isomer termed the phase. 
The electronic and photonic properties of F8 and F8 based copolymers discussed here are studied by optical spectroscopy, including absorption, photoluminescence, time-resolved photoluminescence, and photoconductivity. The following issues are discussed in terms of these spectroscopic studies:

i) Absorption and photoluminescence spectra of the  three phases of F8 [1]
ii) Amplified spontaneous emission [2]
F8 and some of F8 based copolymers are gain media, and the amplified spontaneous emission is observed. The phase F8 is shown to have the highest gain coefficient and the lowest loss coefficient among the three phases.
iii) Electroabsorption [3]
iv) Photoinduced absorption
Singlet and triplet excited structures of F8 have been determined by electroabsorption and photoinduced absorption spectroscopies. The information is important for device design of light-emitting diodes; the injection barrier between F8 and cathode interface, and the doping of triplet as well as singlet emitters to F8.
v) Photoinduced degradation [4]
Photoinduced oxidation of F8 creates fluorenone units in F8, which reduce the luminescence efficiency and degrade the colour purity of F8.  An origin of the degradation is shown to be the formation of  exciplexes between fluorenone units and nearest F8 chains.
vi) Polarized absorption and photoluminescence [5]
A method is shown to prepare aligned phase F8, from which high efficient, polarized light-emitting diodes can be fabricated.
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