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Abstract and figures

A slow evaporation method has grown the sodium 4-nitrophenolate dehydrate (S4NPD) crystals. FTIR and Raman spectra have analyzed the
chemical structure of synthesized S4NPD. The single crystal XRD and Powder XRD studies confirmed S4NPD crystal contains the orthorhombic
crystal system. The UV-Vis absorption and transmittance analysis reveal that the grown crystal possesses an optical transmittance in the visible
and NIR regions. The cut-off wavelength of the S4ANPD is 435 nm, and these features are more appropriate for emerging optical fields. The
photoluminescence spectrum shows the peak absorbed at 517 nm, indicating green light emission. The nonlinear optical properties with the
enhancing role of the growth crystal's second and third-harmonic generation efficiencies. The laser threshold damage (LDT) value shows the
suitability of crystal coupled with high-power laser output applications. A chemical etching study was carried out to examine the growth pattern
of the S4NPD crystal.
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1 Introduction

Many rescarchers in recent years have focused on
different types of single crystals for the suitability of
multifunctional device fabrication for nonlinear

ABSTRACT

A slow evaporation method has grown the sodium 4-nitrophenolate dehydrate
(S4NPD) crystals. FTIR and Raman spectra have analyzed the chemical structure
of synthesized S4NPD. The single crystal XRD and Powder XRD studies con-
firmed S4NPD crystal contains the orthorhombic crystal system. The UV-Vis
absorption and transmittance analysis reveal that the grown crystal possesses an
optical transmittance in the visible and NIR regions. The cut-off wavelength of
the S4NPD is 435 nm, and these features are more appropriate for emerging
optical fields. The photoluminescence spectrum shows the peak absorbed at
517 nm, indicating green light emission. The nonlinear optical properties with
the enhancing role of the growth crystal’s second and third-harmonic generation
efficiencies. The laser threshold damage (LDT) value shows the suitability of
crystal coupled with high-power laser output applications. A chemical etching
study was carried out to examine the growth pattern of the S4NPD crystal.

optical applications. Due to affordability, organic
crystals are widely used in various industrial appli-
cations [1, 2]. Since organic molecules have the
unique nature of a delocalized electron mechanism
which enhances NLO properties, compounds can be

Address correspondence to E-mail: pprshth@gmail.com

https://doi.org/10.1007 /s10854-023-10876-y

@ Springer

Content courtesy of Springer Nature, terms of use apply. Rights reserved.

https://www.researchgate.net/publication/372105775_Enhancing_the_optical_properties_of_sodium_4-nitrophenolate_dehydrate_single_crystals_role...

Enhancing the optical properties of sodium 4-nitrophenolate dehydrate single crystals: role of second and third harmonic generati...

3/6



9/16/24, 4:56 PM Enhancing the optical properties of sodium 4-nitrophenolate dehydrate single crystals: role of second and third harmonic generati...

Similar research

b b "NH? ' [ 1]

i S ST e 5 I
) > f | i -
ithionine (CsH{,NO,S) semen ’ e E B

Anorganic (4-nitrophenyl) methionine single crystal: growth, optical properties and quantum chemical investigations
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The good quality of the nonlinear optical (4-nitrophenyl) methionine—4NM single organic crystal has been successfully grown using the slow

evaporation technique. The lattice parameter, molecular structure and various functional groups of the 4NM grown crystal were confirmed by
single-crystal XRD, nuclear magnetic resonance, and Fourier transform infrared spectral analysis, respectively. UV-Vis have identified the...
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Ethanol-assisted synthesis and characterization of semiorganic lithium para-nitrophenolate dihydrate single crystals
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A semiorganic lithium para-nitrophenolate dihydrate (LIPNP-2H20) nonlinear optical crystal with a dimension of
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Computational, experimentalinvestigations oneffect of phosphoric acid to enhance the linear and nonlinear optical
properties of hexamine p-nitrophenol crystal
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Phosphoric acid influenced the crystal structure of hexamine p-nitrophenol and their physico-chemical properties. Supermolecular assembly of
hexamine, p-nitrophenol, phosphoric acid and water (HNPP) crystal was grown through slow evaporation process in acetone-water solvent.
The HNPP crystal exhibits both second harmonic generation (SHG) and third order nonlinear consequences. Single crystal XRD reveals that...
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Design and Growth of Novel Organic Molecular Quinoline 4-Nitrophenol (QNP) Single Crystals: For Nonlinear Optical
(NLO) Applications
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New efficient nonlinear optical (NLO) organic single crystals of quinoline 4-nitrophenol (QNP) were grown by slow evaporation solution
technique (SEST) at room temperature using methanol as solvent. Primarily, the three dimensional (3D) intensity data of grown QNP crystal were
collected by the single crystal X- ray diffraction (SXRD). The crystal structure was solved by the direct method using SHELXS and refined usin...
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