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Crystallographic Structure and Optical Properties of Organic Material
MNP for the Second Harmonic Generation
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| Abstract:

: The crystallographic structure and optical properties of 2-methoxy-
5-nitrophenol (MNP) have been investigated. Single crystals of MNP
were prepared by both melt-growth and solution-growth and subjected
to X-ray diffraction analysis and Maker-fringe measurements. The MNP
crystal belongs to the monoclinic system of space group symmetry P2;,
in which dipole axes of MNP molecules are aligned in mostly one direc-
tion by means of intermolecular hydrogen-bondings and space-filling
effect with methoxy groups. This material has a large nonlinear optical
coefficient(dss=130pm.~V) and a short cut-off wavelength {Acu:-o, =460
nm). Furthermore, when forming an organic crystal-cored fiber with this
material, the dipole axes of MNP molecules in the core align perpendic-
ular to the fiber axis, and so the largest nonlinear optical coefficient dss
of MNP crystal can be utilized in this type of SHG element.
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Fig.1 MNP single crystal grown by Bridgman method.
1 division of the back scale is Tmm.
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Fig.2 Experimental setup of Maker-fringe measurement system.
F:filter, AP:aperture, M:mirror, BS: beam-splitter,
L:lens, P:polarizer, PH:pinhole, MC: monochrometer,
PM : photomultiplier.
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Table 1 Crystal data of MNP.

Molecular formula C7H7NOs

Formula weight 169.14

Crystal system Monoclinic

Space Group P21

Lattice parameters a=11.959A
b =16.574A
c= 3.857A
B =90.06"
V=T64A%
Z=¢

Calculated density

Dcalc=1.47g/cm?

b ©

0

Fig.3 Crystal structure of MNP viewed along the c axis.
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Fig.4 Crystal structure of MNP viewed along the a axis.

Fig.5 Crystal structure of MNP viewed along the b axis.
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Fig.6 Crystal structure of MNP with van der Waals molecular model viewed (a) along
the c axis, and (b) along the a axis.
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Fig.7 Maker fringes for MNP single crystal (thickness: 82.m,
(100} plane).
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Fig.8 Polarized transmission spectra of a 1mm-thick
single crystal of MNP in ab plane.
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Fig.9 Wavelength dependence of refractive indices of MNP.

Table 2 Comparison of the characteristics of organic nonlinear optical materials

possessing large 2nd nonliniear optical coefficients.

Material MNBA MNA NPP MNP
Nonlinear optical
coefficient 454 250 84 130
dij/pm-V-1
Cut-off wavelength
in crystal 505 520 500 460
Aout—ati/Nim
Crystal feasibility
from the melt poor poor good good
Moleculz?r alignment parallel to ~70° from perpendicular
in organic crystal — 8 . . . ' .
. fiber axis fiber axis to fiber axis
cored fiber

MNBA:4'"-nitrobenzilidene-3-acetoamino-4-methoxyaniline, ref. 9).

MNA :2-methyl-4-nitroaniline, ref. 1).

NPP :N-(4-nitrophenyl)-L-propinel, ref. 10}, 2).
MNP :2-methoxy-5-nitrophenol
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Fig.10 MNP crystal cored fiber viewed between crossed polarizers. {a) the axis of fiber core is parallel to the axis
of polarizer, and (b) rotated 45° from the axis of polariser. The diameter of MNP crystal core is 1m.

Fig.11 SHG frequency conversion of 1064nm Nd: YAG laser
light into 532nm green light by an MNP crystal cored
fiber.
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