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A highly luminescent disubstituted polyacetylene, pibtphenyl-2p-n-butylphenylacetylene
(PDPANBuU), and its blend with a poorly luminescent monosubstituted polyacetylene,(1poly
o-trimethylsilylphenylacetylene(PPA-0SiMe;), are studied by time-resolved photoluminesce(ie spec-
troscopy. In pure PDPABuU, PL intensity at short wavelength decays faster than that at long wavelength,
whereas PL spectra exhibit a dynamic Stokes shift to longer wavelengths with time. In blends of PDPA-
nBu/PPA-0SiMe;, only PL originating from PDPA3Bu is observed, without contribution from PR¥SiMe;.

The PL lifetime drastically decreases upon mixing a small amount of ®8Me; in PDPANBu. The PL
characteristics of pure PDPABuU and its blend with PPASiMe; are discussed in terms of lattice/vibrational
relaxation of the excitonic state and exciton migration.

I. INTRODUCTION PL studies of polymers with a degenerate ground state, that
is, polyacetylene and its derivatives, have rarely been re-
Conjugated polymers have attracted much attention sincported. In the early stage of studyanspolyacetylene was
quasiparticles such as solitons, polarons, and bipolarongpncluded to be a nonluminescent polymer due to fast relax-
which can be created by doping, photoexcitation, and elecation of the photoexcited state into soliton pairs because of
tron (or holg injection, were found to play important roles as strong electron-phonon interactih. However, even in
free charge carriers in these materfaléarious phenomena  transpolyacetylene, weak PL was reported to be observed in
unique to these materials have been successfully explaingde infrared region, and this has been explained in terms of
using the concept of these quasiparticles, and many practicgle rejative energy level of the lowest excited statetB 1
applications have been proposed. Conjugated polymers with, 2'A, excited state$?but is not related to the recom-
highly extendedrr-electron systems in the main chains arePination of soliton pairs. That is, in general, strong PL can be

also called conducting polymers because they exhibit metaexpected when the B, excited state is located at a lower

lic properties in doped states. Conjugated polymers used as . e .
luminescent materials have been intensively studied afte hergy than the excited staté,lxg. Photoexcitation studies

Burroughet al2 demonstrated electroluminescerigs) in of trans-polyacetylene and a poorly luminescent monosubsti-

poly(p-phenylenevinylene (PPV), followed by other tuted polyacetylene, pol§-o-trimethylsilylphenylacetylene
groups* employing other polymers. (PPA-0SiMe;), indicated that the 2Ag excited state lies

In general, it has been accepted that photoluminescen&€low the I'B, excited staté”'* Several theoretical studies
(PL) in conjugated polymers originates from radiative re-on the electronic structure in finite and infinite polyefies.,
combination of a singlet exciton, which is a direct product oftrans-polyacetyleng with strong electron correlations
intrachain photoexcitation. The exciton is allowed to relax toshowed that the lowest excited state i542, which is asso-

a lower energy prior to radiative recombination, through aciated with either triplet-triplet pairs or soliton pairs!®
molecular conformational change/lattice relaxation or exci-Therefore, it can be expected that théA state is the re-

ton migration to a longer conjugation segment either on théaxation channel that competes with theBl, channel, de-
same chain or on neighboring chains, which shifts PL specpending on the relative energy level between them.

trum to longer wavelengths with tint®. In several conju- Since PL is related to the nature of the lowest excited
gated polymers, PL spectra obtained from film, solution, andtates, it should also be possible to obtain strong lumines-
solid solution of polymers can be different. These resultsence even in polymers with a degenerate ground state. Re-
have been attributed to luminescence from interchain proeently, intense PL and EL have been reported in substituted
cesses, due to strong interchain interactions, such as intgpolyacetylenes, that is, pdlyiphenylacetylene(PDPA) de-
chain excitons or excimef§ (pairs in the excited stat@and  rivatives and polialkylphenylacetylene(PAPA).Y” In gen-
aggregate statdégpairs in the ground state which can be eral, the introduction of side chains could lift the ground-
directly optically excited state degeneracy. However, the characteristic of the ground-

The luminescent conjugated polymers so far studied arstate degeneracy in one of PDPA derivatives, that is,(fiely
mostly polymers with a nondegenerate ground state, such géenyl-2p-n-butylphenylacetylene(PDPANBuU), has been
PPV and polythiophenéT) derivatives. On the other hand, recently confirmed by Gontiat al. through the observation
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of soliton formation'® The soliton formation was identified 0
by the appearance of midgap band in doping-induced absorp
tion spectra and in steady-state and transient photoinducea
absorption spectra, but the quantum efficiency of the forma- FIG. 2. The absorption and steady-state PL spectra of
tion is much lower than PL quantum efficiency, which wasPDPANBu, PAPA, and PP/ASiMe;. Inset: The spectra of
explained in terms of the possibility of ordering the excitedPDPAnBu solution in chloroform.

state as mentioned above.

In contrast to other luminescent conjugated polymers, Absorption and steady-state PL spectra of the spin-coated
these substituted polyacetylenes do not show large differendém were measured in vacuum using a spectrophotometer
in spectral shape between the steady-state PL spectra of thgP8452 or Hitachi 330and a fluorescence spectrophotom-
solid film, solution and solid solution, suggesting strong ex-eter (Hitachi F-2000, respectively. Time-resolved PL mea-
citon confinement and weak interchain interaction. The lumi-surements were carried out using a femtosecgsdlaser
nescence characteristics and efficiencies have been found sgstem. That is, light from a cw-diode-pumped lagdille-
depend on the molecular structure of side chains, suggestinga, Spectra Physigswas passed through a Ti:sapphire
different exciton confinement strength or different competi-mode-locked lasefTsunami, Spectra Physic$o obtain a
tive rate-determining processes such as nonradiative decay laser pulse of 80 fs with pulse trains of 82 MHz, and then
trapping by charge carriers/defet?€® However, exciton frequency doubled to 400 nm by a second-harmonic-
dynamics in these polymers have not been investigated igeneration unit utilizing beta-barium-borate crystéfse-
detail so far. quency Doubler 3985, Spectra PhysgicBhe laser beam has

In this paper, we report time-resolved PL spectroscopya spot area of about 4 nfnand energy of about 1 pJ/pulse.
applied for studying the exciton dynamics in these substiThe PL decay and time-resolved PL spectra were measured
tuted polyacetylenes. In this work, we use PDRBH, which  simultaneously using a streak scope cam@teak Scope
has a band gap of about 2.7 eV and exhibits intense green PC4334, HamamatguThe time resolution of this experiment
peaking at 2.3 eV or Stokes-shifted by about 0.4 eV from thevas limited by the time resolution of about 15 ps of the
absorption spectrum edge. The present experimental resu§reak scope camera. The sample was set in a vacuum cham-
show the dependence of PL decay characteristics on thHeer with quartz windows and all measurements were carried
emission wavelength and the dynamic Stokes shift to a@ut in vacuum at room temperature. The PL quantum effi-
longer wavelength, which reflects the dynamics of excitonciency measurements were performed using the method de-
relaxation to a lower energy state. For further study of thescribed by Greenhamt al,?* that is, by utilizing an integrat-
exciton dynamics in this polymer, we use polymer blends ofing sphere for collecting the photons and an argon-ion laser
PDPANBuU with poorly luminescent PPASiMe;, because Wwith a wavelength of 360 nm as the light excitation source.
in the previous study we observed that steady-state PL of
PDPANBuU was significantly quenched when mixed with IIl. RESULTS AND DISCUSSIONS
even a small amount of PPASiMe;.?! PPA0SiMe; was _ _
considered to exhibit negligible intensity of PL, but weak EL _ Figure 2 shows the absorption and steady-state PL spectra

was observed upon voltage application in the red spectrflf PDPANBU, PAPA, and PP/SiMe; films, whereas the
range. inset figure shows the same spectra for PDHA+ in

choloroform solution. Disubstituted polyacetylenes exhibit
Il EXPERIMENT intense PL with a large Stokes shift: green PL with the
Stokes shift ranged from 0.3 to 0.4 eV for PDPA derivatives
The synthesis of PDPABu, PAPA, and PPASiMe;,  and blue PL with the Stokes shift of about 0.6 eV for PAPA.
whose molecular structures are shown in Fig. 1, has beelm contrast, PL of PPASiMe; could not be detected by the
described elsewhef@23 Thin films of polymers were pre- same spectrophotometer with that used to measure the
pared by spin coating the polymer in chloroform solutionsteady-state PL spectra of PDP¥8u and PAPA. Therefore,
onto quartz substrates. For preparing polymer blend filmsmonosubstituted polyacetylene is considered to exhibit neg-
PDPANBuU and PPAeSiMe; were mixed at various molar ligible PL.
ratios (the ratios of the number of moles of PRSiIMe; to Although the molecular structure of PDR#u can be
that of PDPARBU) in chloroform and then spin coated. regarded to contain stilbene units, we interpret the observed
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PL as originating from the main chain, but not from stilbene
units. We have studied PL in several PDPA derivatives with g ol
different substituent molecules attached to the phenyl rings5 [
The PL intensity was found to depend on the substituentsg [
although the absorption spectra did not appreciably change; |
Relative to PDPAaBuU, the PL intensity became weaker Z
when the substituent was trimethylsilyl, but stronger when
the substituent was an alkyl chain longer than béftyf. PL
originates from stilbene units that are influenced by the
main-chain conjugation environment, the introduction of dif- -
ferent substituents should not only change the PL intensityg \
but also the PL spectra, contrary to the experimental results® N1 0 T ). ,
That is, even in PDPA derivatives with substituents of a 0 1 2 3 4 5
much longer conjugation than stilbene, the PL spectra did Time (ns)

not appreciably change. Due to a steric effect induced by the FIG. 3. The PL decay of PDPABuU film observed at different
large size of side chaingphenyl rings and/or substituent p; wavelengths of 475, 550, and 625 nm.

groups, the phenyl rings may not be coplanar with the main

chain so that the main-chain conjugation may be separatelsje about 2.74 ns. In contrast, the PL decay at shorter wave-

from the phenyl ring conjugation. . : _ i
The introduction of side chains could induce several ef_lengths 's faster, and is better approximated by a double

fects such as interchain separation and main-chain bon%xponentlal decay:
twisting, which can confine excitons in the main-chain seg-
ments. It could also introduce conformational defects on the I(t)=lor exp(—t/7y) +loseXp( —t/7y), @
main chain, which might quench the PL. Different side-chain
molecules could induce such effects with different strengthswhere the decay componentsand 7 are 0.37 ns and 2.84
resulting in a difference in PL intensity. From the results ofnS for the PL decay at 550 nm, and decrease to 0.1 ns and 1.2
PL quantum efficiency measurements, it was found that th@S, respectively, for emission at 475 nm. _
PL quantum yield of PDPABuU is about 45% whereas the Time-resolved PL spectra observed at different time be-
PL quantum yield of PPASiMe; is less than 1%. The PL tween 0 ns and 3 ns after photoexcitation are shown in Fig.
quantum yield of PAPA is inferred to be higher than that of4- A dynamic Stokes shift can be seen in these spectra, that
PDPAnNBU because PAPA exhibits stronger PL. These factdS; the spectra are largely redshifted by about 20 (@m
are also consistent with the interpretation that the observe@Pout 0.1 eV in photon energyn less than 1 ns after pho-
PL is originated from the conjugated main chain but nottoexcitation, but the Stokes shift becomes much smaller at
from stilbene moieties, because if PL is originated from stil-longer than 1 ns. The observed PL spectra show a broad
bene the PL quantum efficiency of PDR¥Bu that contains  SPectral shape of a single peak, which can be fitted by a
stilbene units should be higher than that of PAPA that conSingle Gaussian spectral shape as a function of photon en-
tains asymmetric side-chain pairs, contrary to the observa'dY. but the PL spectrum observed within 0.5 ns after pho-
tion. toexcitation shows a small bump at short wavelengths, for
For further clarification, we measured the PL spectra of £Xample, around 475 nm at 0.1 ns. This bump may be related
stretched PDPA&BuU film. The PL optically polarized paral- 0 Polymer chains having short effective conjugation lengths
lel to the stretching direction was stronger than PL polarizedhat exist due to an inhomogenous distribution of polymer
perpendicular to it. The anisotropy in PL indicates that PLChains with different effective average conjugation lengths.
preferentially occurs parallel to the main chain, suggestinérh's result may be consistent with the reported observation
that PL originates from the main-chain segments. of the sideband for both C-C single- and double-stretching

Here, as a representative of disubstituted polyacetylenes
for the time-resolved PL study, pure PDP¥BuU and its
blend with PPAeSiMe; were studied. Figure 3 shows the
PL decay of a pure PDPABuU film observed at three differ-
ent PL wavelengths of 475, 550, and 625 nm within a time
window of 5 ns. The duration of the excitation laser pulse of
about 80 fs is considerably short compared to the time win-
dow of observation; therefore, the observed decay curve is
due to PL decay without convolution of the laser pulse. The
PL decay at the wavelength of 625 nm can be well approxi-
mated by single-exponential decay:
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' ' . _ _ o FIG. 4. The time-resolved PL spectra of PDRBu film ob-
where I(t) is the PL intensity at timd, | is the initial  served at different time, that is, 0.1, 0.5, 1, and 3 ns, after photoex-
intensity, andr is the lifetime constant, which is evaluated to citation.
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peaks in the resonant Raman spectrérafis-polyacetylene, Therefore, the possibility of PL redshift due to interchain
which is attributed to bimodal distribution of short and long specieses or aggregation could be excluded in PDBA-

segment$® film. Since PDPARBuU can be considered to have weak in-
The observed PL dynamics of pure PDRBu can be terchain interactions and strong exciton confinement on the
interpreted as follows. Upon photoexcitation, th&B], exci-  main-chain segments, we suggests that exciton migration

ton is formed as a direct product of the intrachain excitationthrough long-range interactions such as dipole-dipole inter-
This exciton may relax to a lower energy through lattice/actions (Forster mechanisinis more probable than other
vibrational relaxation by the multiphonon process and therinechanisms.

recombine radiatively as PL. This exciton can also be called In contrast to the case of the PDR¥Bu solid film, PL

a self-trappedpolaron exciton, because a stabilized exciton decay in PDPAABu solution is almost independent of emis-
of lower energy on a main chain cannot be easily transportegion wavelength, that is, it is a single-exponential decay with
to neighboring chains. The relaxation energy of about 0.4 lifetime constant of about 0.9 ns. The redshift in time-
eV, which corresponds to a large Stokes shift, in PL offeésolved PL spectra is not so obvious in solution. These dif-
PDPAnNBuU is much larger than that of other conjugatedferences between PL in the thin film and solution could be
polymers. This observation indicates that excitons in thi€xplained by the faster molecular relaxation process on a
polymer are strongly coupled to lattice/vibrational relaxation.single chain in solution rather than in solid film. However,

The PL spectrum observed at 0.1 ns shows a broad&imilar PL decay characteristics to that observed in solution
spectrum extending to shorter wavelengths compared witwere also observed in the solid film of the
that observed at longer times. This may be interpreted ad?DPANBU/polystyrene blend, implying that the PL decay
cording to the one-dimensional model of excitons diffusioncharacteristics in solution and polymer blend should be origi-
among randomly distributed recombination centér§he  nated from excitons confined in single chains. That is, be-
portion of the spectrum at short wavelengths decay faste¢ause of the large distance of interchain separation, inter-
than that at longer wavelengths, since at short time afteghain exciton migration becomes improbable.
photoexcitation, the excitons in the short segments do not EXxciton migration from the short conjugation segments to
have to diffuse as far to reach recombination centers. Howthe long conjugation segments can take place up to a few
ever, at longer time, the survival excitons in the short seghundred picoseconds after photoexcitation, as indicated in
ments may also relax to lower energy through migration tdhe inset of Fig. 3. That is, as shown in this figure, PL inten-
longer conjugation segments. These processes result in supty at the wavelength of 625 nm increases slightly up to 100
pression of PL at short wavelengths as observed in PL spe@s after the excitation and then slowly decreases. Curve fit-
trum at 3 ns in comparison with the spectrum at 0.1 ns in Figting of the experimental results in Fig. 3 with E@) indi-

4. This can be clearly seen in Fig. 3 as the short non-singlecates that the lifetimes of the slow PL decay componeyt (
exponential PL decay observed in the short-wavelengti@t wavelengths of 550 nm and 625 nm are almost the same,
range centered at 475 nm. The PL decay at long waveleng#@bout 2.8 ns, but at the wavelength of 475 nm is shorter
(625 nm), however, shows a slow single-exponential decay@bout 1.2 ns The lifetime of the fast PL decay component
because the exciton migration to longer conjugation lengti{7s) at 475 nm is also shorter than that at 550 nm, that is,
segment no longer occurs. about 0.37 ns at 550 nm but 0.1 ns at 475 nm. This indicates

In general, the exciton migration may occur by excitonthat the decay dynamics of excitons in the short segments is
hopping from one segment to another segment either on thiaster than in the long segments and should be determined by
same chain or on neighboring chains, or through nonexcithe competitive process between radiative recombination and
tonic processes such as long-range dipole-dipole interactiorgxciton migration to long conjugation segments.

(Forster type of excitation energy transfesr electron ex- In order to study further the exciton dynamics in this
change interactionDexter mechanisin The redshift of PL  polymer, we studied the polymer blend of highly lumines-
spectra with time has also been observed in other polymegent PDPARBuU and poorly luminescent PPéSiMe;. Fig-
such as PPV and its derivativEsas well as in ladder-type ures %a), 5(b) and Hc) show normalized PL decay of the
poly(para-phenylene(LPPP.?8 In the case of PPV and its PDPANBu/PPA©SiMe; blend films with various molar ra-
derivatives, the redshift has been explained by the excitotios observed at PL wavelengths of 475, 550, and 625 nm,
migration from short conjugation segment to the longer onetespectively. Figure 6 shows the corresponding time-
resulting in a fast non-single-exponential PL decay at shortesolved PL spectra of these blend films with various molar
wavelengths, but a slow single-exponential decay at longeratios observed until 0.2 ns after photoexcitation. The PL
wavelengths because the excitons in a long conjugation segpectra indicate that PL originates only from PDRBu
ments cannot be transferred further. On the other hand, iwithout any contribution from PPASiMe;. The PL decay
LPPP, the redshift was explained by the transfer of excitation Fig. 5 indicates that the PL lifetime is drastically short-
energy between two different emitting species, that is, fromened by mixing PPA3SiMe; in PDPANBuU.

singlet exciton states to aggregate states. For all molar ratios of the PDPABuU/PPA0SiMe; poly-

It is well known, however, that in the polymers mentioned mer blends the PL decay at the wavelength of 625 nm can be
above the PL spectra are significantly different in solid flmapproximated by a single-exponential decay function but
and solutiort>* In contrast, we did not observe any large cannot for the PL decay at shorter wavelengths, which
difference in PL spectra of PDPA derivatives in film and should be related to the PL dynamics of PDRBu itself.
solution. The steady-state and time-resolved PL spectra dfhat is, the PL decay at shorter wavelengths must be fitted
PDPANBuU films resemble to those of PDP#Bu in chloro- by a double-exponential function, as we did for PL decay of
form solution, indicating a weak interchain interaction. pure PDPARBu. The lifetime of PL decay at the wavelength
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occurrence of excitation energy transfer in conjugated poly-
mer blends has recently been reported such as in a blend of
PPPV  [poly(phenylphenylenevinyleng  with dye
moleculed**® and also in a blend of LPPP and
poly(perylene-co-diethynylbenzené®PDB.3*° The obser-
vation of PL quenching in PDPABuU due to Foster energy
transfer to PPAeSiMe; may support the interpretation that
PL is originated from excitons, but not from recombination

FIG. 5. The PL decay of PDPABuU/PPA©SIiMe; blends de-
pendent on molar ratio observed at different PL wavelengthg)of

of separated free charge carriers or polarons.
In general, Foster type of excitation energy transfer be-

475 nm,(b) 550 nm, andc) 625 nm.

tween two molecules may occur through dipole-dipole reso-
nance when both molecules have an allowed dipole transi-
tion and through dipole-quadrapole resonance when one of

of 625 nm rapidly decreases with increase of the molar ratishe molecules has a forbidden dipole transition, with transfer
of PPA0SiMe;, as shown in Fig. 7. This result suggestsrates proportional tdR™© for dipole-dipole resonance and
exciton migration from PDPABu with a large band gap to R~ 8 for dipole-quadrapole resonancR (s the distance be-
PPA-0SiMe; with a small band gap, which may occur tween the molecules Therefore, this process may lead
through Foster excitation energy transférby considering  PPA-0SiMe; to either 1B, or 2'A, excited states. In both

the exciton dynamics in pure PDP#Bu. However, further
experiments are required for clarification of the process. Theéhe ground state because ité

cases, the excited PP@SiMe; may relax nonradiatively to
excited state lies below the

spectral overlap between the PL spectrum of a donor moli !B excited state in energy:**However, it is also possible
ecule and absorption spectrum of an acceptor molecule rehat the 2'A, excited state relaxes into soliton pairs in a very
quired for Faster energy transfer is fulfilled since the PL of short time. Interpretation in terms of the nonradiative decay
PDPANBU (peak at 2.3 eYis higher in energy than the of excitons in PPAeSiMe; with phonon emission in a few
energy gap of PPASiMe; (1.9 eV), as shown in Fig. 2. The picoseconds is consistent with the results in a recent report of

Normalized PL Intensity (arb. units)

mol% of
PPA-0SiMe,

5%

20%

50%

redshift of the optical absorption spectrum in the time-
resolved photomodulation measuremefits.

As shown in Fig. 6, the PL peak in the 50%:50% polymer
blend weakly appears at shorter wavelengths in comparison
with that in the pristine PDPABuU sample. This could indi-
cate that in the 50%:50% polymer blend each PDiB\+
chain may be surrounded by PRSiIMe; chains. In such
environment, PDPABu chains may have a little different
molecular conformation, leading to a shorter effective aver-
age conjugation length and modification of the energy of the
self-trapped (polaror) exciton in PDPARBu to slightly

‘ . . fh higher energy. That is, in the polymer blend of

450 500 Wagg?e ngth (mér?)O 650 700 PDPANBuU:PPA0SIMe;=80%:20% there still exist some
PDPANBuU chains that are free from the influence of

FIG. 6. The time-resolved PL spectra of PDRBu/  PPA0SIMe; but in the 50%:50% polymer blend most

PPA-0SiMe; blends dependent on molar ratio observed at 0.1 n®DPANBuU chains have nearby PP#SiMe; chains, result-
after photoexcitation.

ing in the shift of PL spectra to shorter wavelengths.
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Alternatively, the observation of the PL peak at shorter IV. SUMMARY
wavelengths in the 50%:50% polymer blend than in the pris-

tine sample could also be explained by considering the com- We have observed different PL decay characteristics de-
> Samp P y ng tn . pending on the wavelength of the emission and the dynamic
petitive processes between the exciton migration i

. . ; | . tokes shift of time-resolved PL spectra in pure-PDiBu
PDPANBuU chain segments with different conjugation g The PL s interpreted to originate from the radiative

lengths and exciton migration from PDRABU t0  gecay of self-trappedpolaron excitons, that is, photogener-
PPA0SiMe;. That is, in the presence of PRISIMe;, exci-  ated 1'B,, excitons, which are stabilized to a lower energy
tons in short conjugation segments of PDRBu may more  py |attice/vibrational relaxation, as indicated by a large
easily migrate to PPASiMe; rather than migrate to other Stokes shift of the PL spectrum. The photoexcitation of short
PDPANBu segments with longer conjugation. Therefore,conjugation segments results in radiative recombination of
with increasing molar ratio of PPASiMe;, the redshift of excitons in competition with exciton migration to longer
PL spectra due to exciton migration in PDP¥8U is no  conjugation segments, resulting in fast decay of short-
longer observed. Instead, the appearance of PL spectra peakavelength PL and redshift of time-resolved PL spectra with
ing at shorter wavelength was observed due to the survivingme.

excitons in short conjugation segments. This may be consis- In the polymer blends of PDPABU/PPA©0SIMe;, the
tent with the fact that excited PDPABU are in a good reso- time-resolved PL spectra show that PL originates only from
nance condition with PPASiMe;, which can be seen from PDPAfNBU for all molar ratios, but the lifetime drastically
the spectral overlap of PL of PDPABu and absorption of decreases upon mixing PDR#ABu with a small amount of
PPA0SiMe; in Fig. 2, but the resonance might be better atP PA0SiMes. With increasing molar ratio of PPASiIMe,,

longer wavelengths. It should also be noted that even at 0.41¢ long-wavelength PL was more weakened than the short-
ns after photoexcitation the PL spectrum of the blend Withyvavelength PL, and the decrease of lifetime is more marked

PPA0SIMe; of 50% is narrower than that of the pure- in the long-wavelength PL than the short-wavelength PL.
PDPANBuU. This may suggest that the exciton migrationThe result could be interpreted in terms of exciton migration,

from PDPANBU to PPAeSiMe; takes place in less than 0.1 WNich may occur through fster energy transfer, from
ns. This suggestion may be plausible, since for comparisorf, °PANBU 1o PPA0SIMe; with a much faster rate than
the charge transfer in blends of pyoctylthiopheng  EXCiton migration to longer conjugation segments of

(P30T)/G, occurs within less than 1 ps, resulting in PL PDPANBuU. However, it should also be noted that_ our
quenching and photoinduced charge trandfer. present results cannot completely exclude the possibility of

The exciton migration discussed here may explain the 0b‘ghe charge-transfer process, that is, both energy transfer and

servation of the drastic PL spectral shift to green luminesSharge transfer might be possible.

cence upon mixing a small amount of PDP&u with the
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