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4. TPA
1
4.1.
TPA g
HsC H,C
N__Q\ LN, CH
o 3
HC VAR 4 >' K4 H,yC NH;
\CHS
SB-dd1 SB-dd2
H3qu\1
¢ A
H,C NO, NH,
SB-da SB-DD
TN 7N
NO;
SB-DA
1
4.2.0PA
Ao D-w-A SB-da
1 5 OPA Ay SB-DA 2, D-w-D
1 OPA A SB-dd1 > SB-dd2 > SB-DD.
SB-da  OPA
N CH, , NH,
1 5 Ogp a.u. E eV Agp Nm
E Aop S E Aop S E Aup S
SB-dd1 4.27 290 1.44 SB-dd2 4.33 286 1.32 SB-da 3.98 312 1.47
5.43 228 0.0 5.45 227 0.05 4.44 279 0.0
5.45 227 0.14 5.48 226 0.08 5.41 229 0.0
5.77 215 0.0 5.83 212 0.0 5.48 226 0.02
6.92 179 0.54 6.93 179 0.56 5.54 224 0.03
SB-DD 4.39 282 1.19 SB-DA 4.08 304 1.17
5.49 226 0.0 4.44 280 0.0
5.50 226 0.12 4.71 263 0.0
5.89 210 0.0 5.47 227 0.0
6.93 179 0.57 5.51 225 0.02
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4.3. TPA "
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AE Sy Ay OpA AE Sy Ay oA
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5.43 0.114 x 10° 456 8.244 x 10° 5.45 0.444 x 10* 454 3.222 x 10°
5.45 0.154x 1072 454 1.118x107° 5.48 0.409 x 10* 452 3.001 x 10°
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4.72 0.453 x 10! 526 2.466 x 107+ 5.50 0.534 x 10° 452 3.947x10°*
5.48 0.400 x 10* 452 2.940 % 10° 5.89 0.491 x 10° 420 4.164 x 10"
5.54 0.189 x 10* 448 1.420 x 10° 6.93 0.311x 107! 358 3.600x 10~°
SB-DA 4.08 0.264 x 10° 608 1.074 x 102
4.44 0.259 x 10! 560 1.248x 1073
4.71 0.449 x 10! 526 2.434 %1073
5.47 0.207 x 10° 545 1.514 x 10!
5.51 0.199 x 10° 450 1.477 x 10'
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The influence of symmetries of the substituted donor and acceptor
on two-photon absorption cross sections of
trans-stilbene derivatives ™
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Abstract

We have designed a series of trans-stilbene derivatives with different arrangement of the substituents and studied their one-
photon and two-photon absorption properties by using the response theory methods at HF level. The calculations show that these
molecules have strong two-photon absorption cross sections. In the visible light region the maximum two-photon absorption cross
section for molecules with asymmentric substitution of the donor and acceptor occurs in the first excited state while for the
symmetric substitution cases it occurs in the fourth excited state. The asymmetry-substituted molecules have a larger two-photon
absorption cross section than the symmetry substituted molecules indicating that the effect of the different kinds of substituents on
the two-photon absorption of molecules is related to the property of theiry w-centers. The charge-transfer process for the charge-

transfer states was visualized in order to understand their maximal two-photon absorption cross sections.

Keywords two-photon absorption response function method nonlinear optics
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