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Introduction- All-Photonic and all-nanophotonics (or nano-optics) devices, which control light by light and 

enhance light-material interactions at nanoscale, have opened up new different applications in sensing, 

luminescence, optical switching, optical limiting, eye and sensor protection, and others. In the recent year, 

the nanotechnology and photonics has become challenging basic experimentation for new technologies in our 

lives. Designing of a material with good physical properties is a promising line of the current nano-

optoelectronics. So, nanostructures that is attractive to build different all-nanophotonic devices [1, 2, 3, 4]. 

Synthesis of oxides semiconductor as their physical properties are size dependent and can be altered 

easily [3]. Among the metal oxides, the magnesium oxide (MgO) can be used in fabrication of all-

photonic sensors [4, 5]. 
 

Experimental- Preparation of nanoparticles by laser ablation in liquid from the MgO bulk was studied. The 

influence of liquid media and laser energy on the morphology, size and properties of the obtained nanoparticles 

was appreciated. A Nd:YAG nanosecond laser of 1064 nm and 532 nm of wavelengths at different laser energies 

was employed to irradiate MgO target in distilled water. In nanocomposite films, polyvinyl alcohol (PVA) is 

used as a matrix owing to its good mechanical, thermal, and adhesive properties and water solubility, which 

makes it a suitable choice for the fabrication of optical devices. The PVA solution was prepared by adding 2 g of 

PVA powder in 100ml deionized water under vigorous stirring for 1 h at 80 °C. After the polymer solution was 

cooled down to room temperature, 5ml of 0.1 M (molar concentration) of MgO was added and the solution was 

stirred for 30min to obtain MgO-PVA solution. Finally, the prepared solutions were poured into a glass Petri 

dish and left to dry naturally at room temperature for 2 d. After the drying process was completed, the prepared 

films were removed from the Petri dish. High-quality MgO/PVA nanocomposite freestanding films with uniform 

surface were obtained. 
 

Results and discussion- The x-ray diffraction patterns and optical absorption spectra of the prepared films are 

examined. Scanning electron microscopy (SEM) was used for characterizing the obtained particles, viz. 

particles’ mean size and size distribution. The morphology, crystallinity, and optical band gap of the prepared 

MgO/PVA are found to be affected by laser energy and wavelength. Pump optical signal excited at a coherent 

light wavelength λ1 and at the same time, the power of the continuous wave probe signal excited at a light 

wavelength λ2 and propagating along the film is controlled by the vibrating beam as shown in Figure 1. 

Important information such as optical threshold (Pth), optical damage (PD), and dynamic range (DR) is required 

to achieve a good sensor for eye protection of the sample [6]. The critical laser energy and wavelength 

nanocomposite film is another important parameter when using this material in this device. The films with 

optimal sufficient laser energy and wavelength of 1064 nm showed a higher performance protecting optical 

sensor compared with the other energy and wavelength. 
 

Conclusions- MgO/PVA freestanding nanocomposite film under various laser energies and wavelengths was 

prepared by laser ablation which was clear after analyzing the XRD and SEM results showed the uniformity 

in the morphological properties of the prepared nanoparticles. The presented protecting optical sensor 

demonstrates low optical threshold and high optical damage for high dynamic range. The obtained results could 

open the way for future prospective studies in developing all-nanophotonic biosensor devices.   
 

References- 
[1] Ohtsu M, Kobayashi K, Kawazoe T, Yatsui T, Naruse M. Principles of nanophotonics. 2008;6 

[2] Shen Y, Prasad PN. Nanophotonics: a new multidisciplinary frontier. Applied Physics B. 74: 641-645 

(2002). 

[3] M.A. Rahma, H.L. Saadon, M.A. Mahdi, All-photonic switching based on  selective input 

pump polarization states in Fe-doped PbS/PVA freestanding nanocomposite films, J. Phys. D: 

Appl.  Phys. 50 135103 (2017). 

[4] M.A. Rahma, H.L. Saadon, M.A. Mahdi, High-performance all-optical limiting based on nonlinear 

refraction of metal-doped PbS/PVA freestanding nanocomposite films, Optik 174, 580 (2018) 

      [5] M. A. Shah, and A. Tokeer, Principles of Nanoscience and Nanotechnology (Naroosa Publishing House, 

New Delhi, 2010). 

[6] L. Lu et al., A MgO Nanoparticles composite matrix-based electrochemical biosensor for hydrogen peroxide 

with high sensitivity. Electroanalysis 22 (4), 471 (2010). 

      [7] A. Umar, M. M. Rahman, and Y. B. Hahn, MgO polyhedral nanocages and nanocrystals based glucose 

biosensor. Electrochem. Commun. 11 (7), 1353 (2009).  

[8] R. Morvarid, D. Davoud, Investigation of optical limiting in materials, Rev. Adv. Mater. Sci. 40 110–

126 (2015).  

 

mailto:haithamsaadon@yahoo.com
mailto:mahabct@yahoo.com
http://refhub.elsevier.com/S0030-4026(18)31248-8/sbref0005
http://refhub.elsevier.com/S0030-4026(18)31248-8/sbref0005
http://refhub.elsevier.com/S0030-4026(18)31248-8/sbref0005
http://refhub.elsevier.com/S0030-4026(18)31248-8/sbref0005

