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Three-photon absorption characteristics in two novel fluorine-based derivatives
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Abstract: In order to study effect of molecular structure on three-photon absorption(3PA) characteristics, two novel
fluorene-based derivatives; 2, 7-bis ( 2-(4-methoxyphenyl ) ethynyl ) -9, 9-dioctyl-9H-fluorene ( A) and 2-bromo-7-(2-(4-
methoxyphenyl ) ethynyl ) -9 , 9-dioctyl-9H-fluorene ( B) were synthesized. The 3PA cross-sections of both the compounds
were tested by using a Q-switched Nd:YAG laser at 1064nm. The 3PA cross-sections were obtained, i.e., (6.03 £0.6) x
107%cm® « s*/photon® and (4.25 +0.4) x 10 °cm®

electronic structures of both the compounds were investigated by density functional theory methods and time-dependent

- s’/photon’respectively. The geometries in the ground states and

density functional theory methods of Gaussian 03, and the impact on the three-photon absorption characteristics was
analyzed.
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2,7-Z (24 (AR EL) CHE)-9,9-— J-
9H-%j5;'H NMR (400Hz,CDCl, ) :67. 64 ~7.68(d,J =
3.6,4H,Ph-H),7.45 ~7.55(m,8H),6.90-6. 93 (d,
J=8.8,4H,Ph-H) ,3.55 ~3.60(s,6H,0CH,) ,1.95 ~
2.02 (m, 4H, CH,), 0. 8 ~ 1. 27 (m, 30H);
“C NMR(400Hz,CDCl,) :8(10°) 14. 073,22. 593,
23.704,29.251,29.711,30. 028, 31. 790, 40. 042,
41.983,55.190,55.282,89. 675,114.025,115. 465,
119. 840, 122. 163, 125. 761, 130. 539, 133. 016,
140. 444 /151.013,159. 589 ; IR (KBr,cm ') »:3020,
2927,2854,1510,1385,1216,771

2-1R-T7-(2-(4-W AR LR BL ) Cp 3t ) 9,9-— ¢
J£-9H-%j.'"H NMR (400Hz,CDCL,) :5(10°)7.62 ~

7.66(d,J=7.6,1H,Ph-H) ,7.44 ~7.58(m,7H, Ph-
H),6.88 ~6.94(d,J=8.8,2H,Ph-H) ,3.84 ~3.87
(s,3H,0CH;),1.91 ~1.98(m,4H,CH,) ,0. 84 ~
1.28(m,30H) ;”C NMR(400Hz,CDCL,) :6(10°°);
14.056,22. 579,23. 645,29. 191,29. 695,29. 926,
31.758,40. 262, 55. 294, 55. 440, 88. 969, 89. 676,
114. 030, 115. 401, 119. 676, 121. 246, 121. 396,
122.296,125.770,126. 149, 130. 045, 130. 588,
133.016,139. 522,139.950,150. 360,153. 202, 159. 618
IR (KBr, em™") »; 3020, 2928, 2855, 1511, 1384,
216,771,670,
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Fig. 1 a—linear absorption spectra of A in CHCI; at a concentration of
1.0 x10 mol/L.  b—Tlinear absorption spectra of B in CHCI,

at a concentration of 1.0 x 10 ~> mol/L
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Fig.2 a—transmitted intensity versus incident intensity of the com-

pound A b—transmitted intensity versus incident intensity of

the compound B
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Table 1  Electronic transition data of the two compounds

transition electric

electronic excitation caled absorption oscillator dipole moments/a. u.
transition energy/eV wavelength/nm strength f
x y z
Sp— S, 3.1335 395.67 2.5775 -5.7944 -0.0131 —-0.0005
So— S, 3.7357 331.89 0.0182 0.0137 0.4463 0.0032
A Sog— S5 4.0801 303. 88 0.0551 -0.0199 -0.0199 -0.0042
Sog— Sy 4.1909 295.84 0. 0006 -0.0769 0.0148 0.0003
Sog— Ss 4.4329 279.69 0.0098 0.0574 0.2945 —-0.0006
So— S, 3.4922 355.03 1.8175 -4.6061 0.1650 -0.0004
So— S, 4.2821 289.54 0.0020 -0.1380 0.0116 -0.0003
B Sog— S5 4.3886 282.52 0.0649 -0.7732 -0.0761 0.0005
Sog— Sy 4.5358 273.35 0.0146 —-0.0462 0.3601 0.0051
Sg— Ss 4.5809 270.65 0.0002 -0.0036 -0.0053 -0.0424
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Fig.3 The optimized structure of the two compounds in the ground
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Fig.4 The frontier oribitals of the two compounds
a—the highest occupied molecular oribital (HOMO) of compound A
b—the lowest unoccupied molecular oribital (LUMO) of compound A
c—the highest occupied molecular oribital (HOMO) of compound B

d—the lowest unoccupied molecular oribital (LUMO) of compound B
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