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1. GPC datafor MEH-PPV
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Figure SI-1. Molecular weight distribution function of MEH-PRP\etermined by gel
permeation chromatography (GPC) using chlorofornaragluent and polystyrene as a
standard.

2. Fluorescence brightness analysisfor MEH-PPV doped PMMA films
Fensemole (photons/s) is a sum of the fluorescence intassitf all the MEH-PPV
chromophores excited by the laser:
chr ex
g, ®l;

F = D | 171

ensemble Z hVex
whereD — detection efficiency of the microscomuz‘fhr and®; —absorption cross section
and fluorescence quantum yield of the chromophoaed!|;® — excitation power density
(Wicn?)) for the chromophord, and huve — excitation photon energy. The local

(SI-1)



Supplementary Material for PCCP
This journal is © The Owner Societies 2010

excitation power density™ (x,y) can be seen as uniform in a the very small area (x,
x+dx; y, y+dy) of the sample plane, so we can write

dFensemble(X ¥) = —d(Za%leX D —1%(x,y)d( Y. o™ @) (SI-2)

where d(ZJiChrCDi) is the sum ofJChrdb for all chromophores within (x, x+dx; v,
y+dy) area. If the sample is uniform, we have:

chr cnr chr C r N m: m I]j d
d(za-l " ch) = ZO—I " CDi :<J " cl)>chhr|nd><dy < " ¢>A—Xy
over dxdy <MChT>
N 5 [C [ Céixdy
- O.Chl’q) A (Sl_g)
< > <nchr >M monomer

where <J°hrd>> is the averagea"hrqb over all the chromophores in the sample,

ANy, inaey 1S the number of chromophores in the area (x, x#gxy+dy), Ny —

Avogadro constantC — concentration of MEH-PPV (g/cn | — thickness of the film,
Mchr— the molecular weight of a chromophang,— the number of the polymer monomer
units in a chromophore, aMdonome— the molecular weight of a monomer units.

Combining (SI-2) and (SI-3) together and integm@titrensempieOVer the whole sample
area, we get:

<Jchr CD>C [N A

h Vex <nchr >M monomer

D
Fensemble :VJ.' " y)d( YoM P) = *(x, y)axdy
ex

— D <chrq)>CD]D\IAP (S|-4)

hVex < chr>Mmonomer

where P = J'I ®(x, y)dxdy , i.e. the total excitation power (W) exerted ba sample.

During the experiments, the paramddehvey, andl are all fixed. Therefore, we have:
<Uchr cD>C:|:)

Fenserble <nchr > (SI-5)

When the mass (g) of MEH-PPV is much less thandhBMMA,
Mass, Mass
C = MEH-PPV__ MEH-PPV_ _ SI-6
v Massrrs = PCmass (SI-6)
P
wherep is the density of PMMA film (ca 1g/cf)) andCress is the weight-to-weight ratio
of MEH-PPV/PMMA.
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<Uchr qD)IOCmassP
F O SI-6
ensemble <nChr> ( )
density of PMMA is a constant , thus:
<Uchrq)> 0 Fensemble (S|_7)
<nchr> Cmasp

o, P
M is the intrinsic property of MEH-PPV. Let us assufor a moment tha® is

(N )

Oy ®P) . . . .
constant?l’hen% is actually just proportional to the absorptiortlté sample at the
nchr

excitation wavelength. The absorption spectrum pfistine MEH-PV film and e.g. low
concentration MEH-PPV solution in chromophore pssstheir maxima at different
wavelength, however the shift is much smaller ttrenwidth of the spectra. Therefore,

o, P
% (or the experimentally measure%%) should stay approximately constant
nchr mass
for PMMA films doped with different concentratiori MEH-PPV because we excited
fluorescence in the middle of the broad absorpiemd (458 nm). (Figure 1)

3. Examplesof 2D polarization plots
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Figure SI-2. Examples of 2D polarization plots for four diet conjugated polymer
chains. Each plot shows the fluorescence intelfstthpur scale) as a function orientation
of the excitation polarization plane (x) and theotation of the analyser (y). Top plots —
experimental data. Bottom plots — fitting by thenfial model.
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See more details inttp://www.chemphys.lu.se/research/techniques/polarsms/

and the reference below:

O. Mirzov, R. Bloem, P. R. Hania, D. Thomsson, kh,land I. G. Scheblykin, "2D
polarisation single molecule imaging of multichrgshoric systems with energy
transfer",Small, 2009,5, 1877;

http://dx.doi.org/10.1002/smll.200801168




