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Abstract Materials with large two-photon absorption (TPA) cross sections have the potential applications such as
optical power limiting. Herein, the optical limiting of a series of multibranched chromophores based on
triphenylamine is reported. and the comparative study of their two-photon absorption property pumped by 800 nm
nanosecond and femtosecond laser pulses, associative with the fluorescence lifetime on the one-photon excitation, is
performed. Results show that, with higher generation, multibranched molecules possess longer excited lifetime and

stronger re-absorption on the excited state. Thus, the effective two-photon absorption cross-section pumped by

nanosecond laser pulse is larger. As a result, larger optical limiting efficiency is obtained.
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Fig. 3 Molecular structures (a) and optical limiting response by 8-ns laser pulse at 760 nm (b)
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Table 1 Optical limiting parameters of samples in THF (0. 02 mol /dm?)
c d E.o (MW /em?) E,on (MW /em?) A(MW /cem?) A (MW /em?) Efficiency(1—A"
ompd.

P 760 nm 800 nm 760 nm 800 nm 760 nm 800 nm 760 nm 800 nm 760 nm 800 nm
ST-G1** 15 3 14 2 380 392 217 320 0.43 0.18
NT-G1"~ 17 5 16 4 378 390 208 271 0.45 0. 31
SK-G1*~ 5 — 4 — 390 — 320 — 0.18 —
G1-OH 10 29 9 28 458 443 289 314 0. 37 0. 29
G2-GHO 16 25 15 24 452 447 202 270 0.55 0. 40
G2-X 16 21 15 21 452 451 107 190 0.76 0.58
ST-G1 8 0.001 7 0.001 438 451 234 285 0. 47 0. 37
ST-G1' 11 0.001 10 0.001 435 451 132 175 0.70 0.61
ST-G1.5 8 0.001 7 0.001 438 451 151 194 0. 66 0.57
ST-G2 11 < 0.001 10 < 0.001 435 451 53 79 0. 88 0. 83
“* the data in DMF (0. 03 mol /dm®).
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Table 2 Summary of one-and two-photon properties of samples in THF

Compd. 1P absorption 1P fluorescence Lifetime Excited wavelength TPA cross-section TPA cross-section
Aopa/nm Aopr/nm v /ns Arep/nm 8./ GM 8. /GM

G1-OH 387 451 1.43 800 - 25
G1-GHO 376 470 1. 49 800 10625 43

G1-X 394 452 1.55 800 29652 50

ST-G1 372 446 1. 66 800 8000 40

ST-G1 382 483 1.92 800 31700 124
ST-G1.5 390 460 1.71 800 27300 119(DMF)
ST-G2 404 480 1.95 800 132500 230(DMF)
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