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Abstract:
porphyrin side-chain polymer, poly[ porphyrin acrylate-acrylonitrile](p[ (por) A—AN]) is studied. By femtosecond

Effect of interchain and intrachain interactions of porphyrins on the luminescence property of a novel

time-resolved photoluminescence spectroscopy, transient photoluminescence dynamic process in p[ (por) A—AN] is
measured. The luminescence efficiency and lifetime are decreased upon going from the pure films to the dilute
blended films form 450 ps to 1.3 ns for the lifetime, which are enhanced and increased from ~26 ps to ~36 ps for
the lifetime by increasing the concentration of the porphyrin sidechain groups from 8% to 15% . The energy transfer
without irradiation between the porphyrin chromophores and the rotation of the porphyrin side-chain groups in the p
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)

[ (por) A— AN ] molecules play important roles in the luminescence dynamics in the p[ (por)A—AN] films.
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Fig.1 Structure of the p[ (por) A—AN] molecule
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Fig. 2 Linear absorption spectra of pure p[ (por) A—AN]
and p[ (por) A—AN]/PSE films
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Fig. 3 Steady-state luminescence spectra of pure

pL(por) A— AN] and p[ (por) A— AN]/PSE films

1.04 .. Blended pl(por)A-AN] in PSE
0.5 et .
3 W,
i 0.6 et
S Wﬁ"\w
D 0.4 ‘«w
£ Pure p[(por)A-AN] ’“‘M&%
0.2
- Porphyrin content 15%
04 - Porphyrin content 8%
_500 0 500 1000 1500 2000
Delay time/ps

B 4 &k p[ (por) A— ANIHI p[ (por) A—AN1/PSE [EK)
CBRET BB
Fig. 4 Femtosecond transient luminescence decays of
pure p[ (por) A—AN] and p[ (por) A—AN]/ PSE
films at 650 nm
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Table 1 Time constant of femtosecond  transient

luminescence decay in p[(por) A— AN] and p

[(por) A— AN]/PSE films at the main emission

peak

8% porphyrin content
71/ps 2/ D8 73 /ns

Pure fIlm 28.22 439.77 2.28
10% blended film 24. 46 1088. 07 4.97

15% porphyrin content
©1/ps 72/ r3/ns

Pure film 38.55 453. 83 3.10
10% blended film 35. 33 1434, 24 5.56
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