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Abstract A new fluorene-based derivative with long conjugated structure is synthesized by the Heck reaction. The
ultraviolet absorption and fluorescence spectrum are measured in four different polar solvents (petroleum ether,
methylen echloride, ethyl acetate, DMF). The results show that the solvent polarity has certain effect on the UV
absorption and fluorescence spectrum of the new compound, in certain details, the UV absorption and fluorescence
spectrum red shift occurs with the increase of solvent polarity. Picosecond pulse laser whose excitation wavelength is
1064 nm is used to investigate the optical limiting of the new material. The experimental results show that the new
material has a large three-photon absorption coefficient (y=5.4X10"?" ¢m®/W*?) and the three-photon absorption
cross section g5 =7.3X10" 7 cm®es?.
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Table 1 Absorption peaks and molar absorption coefficients of the new compound in four different polar

solvents when its amount of substance concentration is 1 X 10" ° mol/L

Main absorption peak /nm

The second absorption peak /nm

Solvent Solvent polarity )
[emax/10* L/ (molescm) ] [emax/10* L/(molecm) ]
Petroleum ether 0.01 370 (5.00) 388 (3.88)
Dichloromethane 3. 40 375 (4.89) 393 (3.82)
Ethyl acetate 4. 30 371 (4.85) 389 (3.89)
DMF 6. 40 376 (4.68) 395 (3.81)
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Fig. 2 UV absorption spectra of the new compound

in four different polar solvents
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Fig. 3 Fluorescence spectra of the new compound in four
different polar solvents when its amount of

substance concentration is 1 X107° mol/L
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Table 2 Maximum excitation wavelengths, emission peak positions and Stokes shift of the new compound

in four different polar solvents

Max excitation

Emission peak

Solvent Solvent polarity Stokes shift /nm
wavelength /nm position /nm
Petroleum ether 0.01 369 405 (425) 36 (56)
Dichloromethane 3. 40 375 413 (435) 38 (60)
Ethyl acetate 4. 30 369 407 (425) 38 (56)
DMF 6.40 376 416 (433) 40 (57)

3.4 YRR IELMEEFENE
pRm

Btk & Wi il 12 DME %5 550 L e s B i
BIRE N 2X107° mol/L MWK . A 1064 nm ) fZ
BTG s I 18 W BT 125 3 O SR BB A SR OG5 1 AR
1o, BIDGRRIE AR . A5 R A& 4 ez, [ rp BB
AR 2 Bl SRR B AL G M4 R Al
DMF #5500 i I 5 Bt . i ] 4 ) LU L B A5
JEHR G I, 37 ok S5 2 AR PEREAR, S W
{14 6 PR MR 2500

e BR & 45 1 By

— [\ [\ o W
at [=] (%) [=] a
T T T T

Transmitted intensity /(GW/cm?)
—
1S

[}

"5 10 15 20 25 30 35
Input intensity /(GW/cm?)

Bl 4 Bk &9 1E DMF 35 v (P J55 1) e B o
2.0X10"* mol/L) 4 A—if i 5 i fh 28

Fig. 4 Transmitted intensity versus incident intensity of

the new compound in DMF at 2.0X 10 * mol/L
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