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Abstract The excited -state dynamics and third —-order nonlinear optical properties of a novel porphyrin side-chain
polymer, 5-hydroxy -10,15,20 -triphenyl -porphyrin —poly (glycidyl methacrylate) (HTPP-PGMA) have been comparatively
studied with a monomeric compound, 5, 10, 15, 20-tetraphenylporphyrin (TPP) by using picosecond and femtosecond
transient absorption and fluorescence spectroscopy techniques. The ultrafast initial fluorescence decay (~300 ps) and has
been observed in HTPP-PGMA, which is absence in TPP. Picosecond transient mirrorless optical bistable responses have
been observed in both HTPP-PGMA and TPP. The HTPP-PGMA exhibits a faster decay of the output pulses. The ultrafast
excited-state dynamics observed in HTPP-PGMA can be explained by the charge transfer (CT) between the porphyrin

chromophores.
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Fig.1 Molecular structures of HTPP-PGMA
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Fig.2 Absorption spectra of HTPP-PGMA
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Fig.3 Fluorescence spectra of HTPP-PGMA at the

excitation wavelength of 532 nm
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Fig.5 (a) Input and output pulses for HTPP-PGMA; (b) Optical bistability hysteresis loop for HTPP-PGMA at 532 nm

LA SEesh %A HTPP-PGMA 93 & 255k
1 FR(~300 ps)T RT3 H H)/ N> TIMK(~10 ns),
JFEPA A fE & HTPP-PGMA 0 (i)l ok 2% 2 A 2
] ) 7% T AT AL BE , A A9 IT 45 SRR B X Fpp
Wi A2 €2, P (1) sl 5 € A PR 90 04 b e R 0 8 AR A
Rl AP AR [ BORR, RATRE RS A AL TR
—WER RS SREZR, Hik, 07T SEb
Wk 43 ) A R UK A it TR 3h A1 2 A AR A BRI
WA, LA BRG thAE L NPk 4 J& A apk R
SYMEER N, HE— 0 RIS TOEEE )
A AP SE HTPP-PGMA (%615 S A B A M
T B ERALEI

4 45

R BB CR B IREOE G EAR R T —
Tl 0 np b 6 3R 54 HTPP-PGMA 7% %5 4 50
JIEERROE G 2 |, 458 878 HTPP-PGMA (i)
WA MB (~300 ps) RT3 F (/N2 T I stk
(~10 ns), HTPP-PGMA 1% PR 38 % 745 st ¥ st i 7
A RERIE T A TR A MR, #—L 00t
Fo A BRAG— B B AT K

BfS. AGMHE M AT A R TR B,

SE 3wk

1G. Ravindra Kumar, M. Ravikanth, Sudeep Banerjee et al..
Third order optical nonlinearity in basket handle porphyrins-

picosecond four-wave mixing and excited state dynamics [J].
Opt. Commun., 1997,144(4~6):245-251
2 R. A. Norwood, J.R. Sounik. Third- order nonlinear optical
response in polymer thin films incorporating porphyrin
derivatives[J]. Appl.Phys. Lett., 1992,60(3): 295~297
3 8. Venugopal Rao, N. K M. Naga Srinivas, D. Narayana Rao et
al.. Studies of third-order optical nonlinearity and nonlinear
absorption in tetra tolyl porphyrins using degenerate four wave
mixing and Z-scan[J]. Opt. Commun., 2000,182(1~3): 255~264
4D. V. G. L N. Rao, F. J. Aranda, D. E. Remy et al.. Third -
order nonlinear optical interactions in tetrabenzporphyrins[J].
Int. J. Non. Opt. Phys.,1994, 3(4):511~529
5 Yang Shaochen, Fu Jingang, GongYuzhe et al.. Third —order
optical nonlinear response in asymmetric pentaazadentate
porphyrin-like metal complexes[J]. Acta Optica Sinica,1996,
16(7): 917~921
/0 R4 ST I X T Enbubks or ORI = PRt
FYERAPIIE). &5 F41 , 1996,16(7): 917-921
6 Liu Zhibin, Pan Haibin, Jin Fen et al.. Substitutuent Effect on
the third -order optical nonlinear properties and the excited
state relaxation processes in porphyrins.1996, 16(7): 922~925
7 W. Blau, H. Byrne, W. M. Dennis et al.. Reverse saturable
absorption in tetraphenylporphyrins([J]. Opt. Commun., 1985,
56(1): 25~29
8 G. Schweitzer, G. De Belder, L. Latterini et al.. Dynamic
process in a hexameric benzo -porphyrin studied by
femtosecond transient absorption[J]. Chem. Phys. Lett., 1999,
303(1~2): 261~267
9 A T. Gradyushko, A. N. Sevchenko, K N. Solovyov et al. Energetics
of photophysical processes in chlorophyll -like molecules [J].
Photochemistry and Photobiology, 1970, 11: 387-400
10H Z Yu, J. S Baskin, B. Steiger et al. Femtosecond dynamics of
metalloporphyrins electron transfer and energy redistribution[J].
Chem.Phys. Lett, 1998293(2): 1-8



