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Abstract: The nature of interaction between serine—a vital molecule for cancer cell proliferation 
and nucleic acid bases—adenine (A), guanine (G), cytosine (C), thymine (T), and uracil (U) is 
investigated within the framework of Møller–Plesset perturbation theory (MP2) and density 
functional theory (DFT). To quantify the interaction strength between serine and nucleobases, the 
corresponding binding energies were computed, showing energetic ordering such that G>C>T>A> 
U. This shows that the interaction energy of serine with guanine is the highest, while with uracil it is 
the lowest. The amount of charge transferred is the lowest in case of the serine-guanine complex 
and highest in case of the serine-uracil complex. The results show the serine-guanine complex to be 
more stable and to have a salt bridge structure involving the -COOH group. Theoretical analysis 
based on MP2 and DFT shows that the interaction between the serine and nucleobases is mainly 
determined by hydrogen bonding. 
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Abstract: In the current work a new third order nonlinear optical organic single crystal of (2E)-3-
(4-Methylphenyl)-1-(3-nitrophenyl) prop-2-en-1-one have been grown with well-efinedmorphology 
using the slow evaporation solution growth technique. X-ray diffraction study was used to confirm 
the crystalsystem. The presence of functional groups in the molecular structure was identified by 
robust FT-IR and FT-Raman spectra (experimental and theoretical) analysis. The ultra violet-
visible-near infrared and photoluminescence studies shows that the grown crystals possess excellent 
transparency window and green emission band (at ∼560 nm) confirms their use in green OLEDs. 
The third order nonlinear and optical limiting studies have been performed using close and open 
aperture Z-scan technique. The third order nonlinear optical susceptibility (χ(3)), second order 
hyperpolarizability (γ), nonlinear refractive index (n2) and limiting threshold values are found to be 
4.03 Ã— 10−12 esu, 14.2 Ã— 10−32 esu, −4.33 Ã— 10−14 cm2/W and 2.41 mJ/cm2 respectively. 
Furthermore, the quantum chemical studies were carried out to achieve the ground state molecular 
geometry and correlate with experimental results. The experimental value of absorption wavelength 
(λabs = 328 nm) is found to be in excellent accord with the theoretically calculated value (λabs = 
328 nm) at TD-DFT/B3LYP/6-31G* level of theory. To know the static and dynamic NLO behavior 
the polarizability (α) and second hyperpolarizability (γ) values were determined using TD-HF 
method. The computed second hyperpolarizability γ (-3ω; ω,ω,ω) at 800 nm wavelength was found 
to be 0.499 Ã— 10−32 esu which is in good agreement with experimental value 
atsamewavelengths. These results confirms the applied nature of titled molecule in optoelectronic 
and nonlinear optical devices. 
 


