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Second harmonic generation of microcrystal of acridine derivates
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Abstract: A second harmonic generation ( SHG) measurement system for organic pow ders have
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been built. T hen the second-order nonlinear optical properties of acridine derivates have been m easured with this expert

mental setup and compared with the calculated value obtained by the solvatochromic method. The intensity of second

harmonic generation of acridine derivate microcrystal was rehted to its structure and molecular refractive index.

Acridines with tw e-dimension dipole “ A”

type structure, intermolecular hydrogen bond, long chain alkyl with branches

and methyl group possess high nonlinear optical properties. The relative SHG of these microcrystals were proportional

to their hypersusceptibilities, but not comformed to the KurtzPerry relation.
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Fig. 2 Setup of powder second harmonic gen era
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Table 1 The sewndorder nonlinear optical properties of acridine derivates
CHCL toluene
Mo € X 1077 Ve f(Hx 107 Mo AV ! Bt x 10%  SHG of powder
(nm) (mole L» em™ 1) em™ ! (cm?) (nm)  (em™ ') (O Inm) (esu) (sample/ urea)
1 — — — — — — — — 1.095
2 - — — — — — — — 1.381
30— — — — — — — — 0.110
4 401.5 1.39 1071 1.754 393.7 493.3 8 34 1.348 0.637
50— — — — — — — 0.168
6  401.9 1. 41 1070 1.827 397.1 300.8 10.19 1. 767 0.107
7 402.5 1. 65 1000 1.877 395.0 471.1 9. 112 2. 231 1.198
8 397.5 1.4 1031 1.653 390.3 464.1 7. 901 1. 118 0.091
9  400.9 1. 06 1337 8 393.8 449.6 8 979 1. 618 0.585
10 400.7 — 1263 392.9 495.5 7.138 — 0.372
11 387.9 2.8 1343 1.438 3.0 2483 10.23 2.932 1.684
* Dipole moments and bond length were taken from CRC Handbook of Chem. and Phys Data, V60 F214
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Table 2 Vogel molecular refradive indexes of acridine derivates

mW  ZR(58.3) n(599.3) YR (486. 1) n(486. 1) n(532) f(n)(5%2)
1195 45,652 1.384 46.260 1.3% 1.387 1.000
2 209 47001 1. 367 47.62 137 1.370 0.764
3 23 50.911 1.373 51.573 137 1.376 0.841
4 27 54,822 1.419 55.524 1. 425 L42 1.681
5 ;1 58.733 142 59.475 1428 L 45 1.754
6 45 62. 644 1. 424 63.426 1. 431 1L.47 1.804
7 A5 64. 006 1.435 64.766 1. 441 1438 2.102
8 215 51971 1.398 51.951 1398 1. 398 1.183
9 3 54, 668 1.367 54.676 1368 1. 367 0.727
10 261 70. 268 1. 450 70.335 1. 451 1451 2.505
11 402 93.917 1.383 95.153 1.3%9 1.386 0.985

Molar refradive indexes of the oxygen (of C= 0 group) at wavelengths 589. 3nm and 486. Inm are both with an approximate value
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