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SUPPLEMENTARY FIGURES

Supplementary Figure S1:- XRD pattern of pure MgO nanocube arrays prepared via 
hydrothermal method.



Supplementary Figure S2:- Optical absorption images of pure MgO nanocube prepared via 
hydrothermal method.



Supplementary Figure S3:- Photoluminescence spectrum when excited at 495 nm of pure MgO 
nanocube prepared via hydrothermal method.



Supplementary Figure S4:- Scanning electron microscopy (SEM) images and Energy dispersive 
spectrum (EDS) pattern of pure MgO nanocube prepared via hydrothermal method.



Supplementary Discussions

Figure S1:

The spectrum reflects the good crystallinity for MgO nanosamples. The broadness of the XRD 

peaks indicates the nanocrystalline nature of MgO nanoparticles. The Bragg’s reflections are 

indexed in MgO like cubic structure and the estimated cell constant a is (a= 4.21Å) of MgO 

particles confirms that the sample is formed in a single phase. The cell constant is slightly less 

than that of MgO nanosample which may be due to the introduction of MgO (a= 4.46 Å). 

Considerably broadened lines in the XRD patterns are indicative of the presence of nano-size 

particles. We have used the (200) reflection, like in the XRD patterns, for obtaining the average 

particle size with the help of Debye - Scherrer’s equation t = 0.9 λ / B cos θ, B = (BM2-BS2)1/2 

where ‘t’ is the thickness (diameter) of the particle, λ is the X-ray wavelength (1.5418 Å), BM 

and BS are respectively the measured peak broadening and the instrumental broadening in radian 

and ‘θ’ is the Bragg angle of the reflection. The calculated average particle sizes ranged between 

20 and 23 nm. The XRD pattern of regenerated MgO powder ascertains an MgO sample is a 

nanocrystalline material.

Figure S2:

The spectra were recorded for IR, visible and UV region. From the absorption peak, the optical 

band gaps were calculated and the natures of transitions were also identified. The spectra are 

shown in Fig. S2. From the spectra, it is evident that the absorbance is not registered due to its 

excellent optical behavior from 300 nm to 900 nm. Negligible absorption in the region between 

495 to 700 nm is an added advantage, as it is the key requirement for nanomaterials having NLO 

properties. Energy band gap (Eg) of materials is related to absorption coefficient (α) or (αhν) = A 

(hν – Eg)n where ‘A’ is a constant, ‘hν’ is the photon energy, ‘Eg’ the band gap and ‘n’ is an 

index which assumes the values of 1/2, 3/2, 2 and 3 depending on the nature of the electronic 

transition responsible for the absorption n = ½ is taken for an allowed direct transition. The 

extrapolation of the straight line gives the value of the energy band gap. The energy band gaps 

for MgO nanoparticles were found to be 1.7 and 2.5 eV. From the data it clear that the shift in 

the band gap of nanoparticle is due to the quantum confinement.



Figure S3:

The photoluminescence studies are carried out to detect the lower concentration of defects. The 

photoluminescence studies are preferred rather than the optical absorption. This is a mechanism 

where the impurity on absorption of light, gives rise to the bound excited state from which it 

returns to its ground state abiding in accordance with the color centre creation mechanism. The 

room temperature photoluminescence spectra of MgO nanosamples are shown in Fig. 3. When 

the excitation wavelength is 270 nm, for peaks are observed at 400, 450 and 475 nm 

respectively. The peak at 450 nm can be attributed to the relaxation of polarization defects 

formed by the strained sites attached to oxygen vacancies. Oxygen vacancy which might be the 

common defect in the nanosamples induces distortion of the lattice in its direct surrounding. In 

case of our samples, the red shift in the MgO is slightly enhanced. Therefore, red shift of the 

photoluminescence peaks is a result of band gap reduction. Such a characteristic is vital for 

enhancement of secondary electron emission efficiency, reduction of flickening, etc. Therefore 

this optical property is promising for its application in plasma display panels (PDP) or other 

optical fields.

Figure S4:

The scanning electron microscopy (SEM) measurement was carried out using JSM 840-A SEM

instrument in order to analyze the structure and morphology of synthesized samples. The 

instrument was accelerated with a voltage of 20 kV and the samples were scanned at a working 

distance of 15 mm. The samples were dispersed in isopropyl alcohol and scanned with a 

magnification of 10,000x. The SEM images for the MgO samples are shown in Fig. S4. From the 

SEM images the particle sizes of the pure MgO nanocrystals were found

to be in the range 10 µm to 1µm, which is in accordance with the reported value. It is also clear 

that the synthesized MgO sample is very porous with large pores and open voids.
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