
ISSN (O) 2321-2004, ISSN (P) 2321-5526 IJIREEICE 

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering 

Impact Factor 7.047Vol. 10, Issue 2, February 2022 

DOI:  10.17148/IJIREEICE.2022.10226 

© IJIREEICE              This work is licensed under a Creative Commons Attribution 4.0 International License                  125 

Determination of Narrow Band Gap in Advanced 

Materials 
 

Dr. Alla Srivani1,  D. Sridhar Kumar2, Dr. Ch Nagarathnamaiah3,  O. Sreedevi4,  

Dr A Raghavendra5, 

1-3Vasireddy Venkatadri Institute of Technology, Guntur, Andhra Pradesh 522508 

4APJ Abdul kalam University, Indore 

5Mallareddy Engineering college, Telangana 

 

Abstract:  Infrared photo detectors have acquired consideration on account of its high infiltration profundity of IR light. 

Minimal expense and adaptability in handling make nano crystal-based IR indicator further advantage in its application. 

Control of the size to acquire a fitting band hole assumes a vital part for accomplishing high proficiency of IR photo 

detectors. Close infrared photo detectors are marketed gadgets with a wide scope of utilizations in air sounding, bio 

imaging, night vision, and so forth Limited band hole semiconductors like InAs, Ge, natural semiconductors, and so forth 

can work as photoactive materials in IR photo detector applications since they can make photograph actuated charge 

transporters that can be isolated at the point of interaction of a hetero junction. 
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INTRODUCTION: 

 

As of late there has been enormously used interest in limited bandgap materials. Current epitaxial methods and the 

developing interest in nanostructures have given areas of utilization to a portion of the remarkable properties of the 

restricted bandgap material. As usual, one of the essential wellsprings of interest is the little bandgap which settles on 

them the material of decision for some applications in the infrared. Nonetheless, as of late their other extraordinary 

properties have been the reason for a more extensive arrangement of interests in restricted bandgap semiconductors. 

 

 The sort II band balances (InAs/GaSb) have been the reason for novel passage gadgets and infrared superlattices. The 

tiny successful masses inborn in little bandgap materials make them the undeniable up-and-comers in which to notice 

quantum control impacts at bigger aspects than in materials of bigger compelling mass and more extensive hole. The 

simplicity of connecting to a portion of the materials (ohmic contact to n-InAs) has settled on them the material of decision 

for electrical nanostructures. The capacity to place in a lot of attractive particles to make attractive semiconductors has 

prompted various novel properties. The specialized significance of a thin band gap and the extraordinary applications 

guaranteed by a portion of different properties of these materials look good for considerable examination in tight band 

gap semiconductors well into the following ten years. 

 

The development concerns a technique for testing a semiconductor-on-separator type structure containing a help substrate, 

a dielectric layer having a thickness of under 50 nm and a semiconductor layer, the construction involving a holding 

connection point between the dielectric layer and the help substrate or the semiconductor layer or inside the dielectric 

layer, described in that it includes estimating the charge to breakdown (QBD) of the dielectric layer and in that data is 

found from the estimation connecting with the hydrogen focus in the layer as well as at the holding connection point. The 

creation likewise concerns a strategy for manufacturing a group of semiconductor-on-separator type structures including 

completing the test on an example structure from the bunch.  

 

The band hole energy of a semiconductor portrays the energy expected to energize an electron from the valence band to 

the conduction band. A precise assurance of the band hole energy is significant in foreseeing photo physical and 

photochemical properties of semiconductors. Specifically, this boundary is frequently alluded to when photo catalytic 

properties of semiconductors are talked about. In 1966 Tauc proposed a strategy for assessing the band hole energy of 

shapeless semiconductors utilizing optical assimilation spectra. (1) His proposition was additionally evolved by Davis 

and Mott. (2,3) 
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METHODOLOGY: 

 

Table-1: 

 

 

 

 

 

 

 

 

 

Table-2:  

 

 

 

 

 

 

 

 

 

Table-3: 

 

Sl.NO 

 

Absorption peak Wavelength 

Nm (103) 

Band Gap 

Eg 

1 

2 

3 

4 

5 

20 

30 

40 

50 

60 

 

0.16 

0.14 

0.03 

0.02 

0.02 

 

Table-4: 

 

Sl.NO 

 

Absorption peak Wavelength 

Nm (103) 

Band Gap 

Eg 

1 

2 

3 

4 

5 

 

60 

70 

80 

90 

100 

 

0.03 

0.02 

0.01 

0.01 

0.00 

 

 

Table-5: 

 

 

 

 

Sl.NO 

 

Absorption peak Wavelength 

Nm (103) 

Band Gap 

Eg 

1 

2 

3 

4 

5 

 

1 

2 

3 

4 

5 

 

1.24 

0.62 

0.41 

0.31 

0.25 

 

Sl.NO 

 

Absorption peak Wavelength 

Nm (103) 

Band Gap 

Eg 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

0.21 

0.18 

0.15 

0.14 

0.12 

 

Sl.NO 

 

Absorption peak Wavelength 

Nm (102) 

Band Gap 

Eg 

1 

2 

3 

4 

5 

 

5 

6 

7 

8 

9 

 

2.48 

2.07 

1.77 

1.55 

1.38 
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CONCLUSION: 

 

Bright noticeable (UV-Vis) spectro photometry is a procedure used to gauge light absorbance across the bright and 

apparent scopes of the electromagnetic range. At the point when episode light strikes matter it can either be consumed, 

reflected, or communicated. The absorbance of radiation in the UV-Vis range causes nuclear excitation, which alludes to 

the change of particles from a low-energy ground state to an energized state. 

 

UV/Vis spectroscopy is regularly utilized in logical science for the quantitative assurance of various analytes, like change 

metal particles, profoundly formed natural mixtures, and organic macromolecules. Spectroscopic investigation is 

generally done in arrangements yet solids and gases may likewise be considered. 

Arrangements of progress metal particles can be shaded (i.e., assimilate apparent light) since d electrons inside the metal 

iotas can be invigorated starting with one electronic state then onto the next. The shade of metal particle arrangements is 

firmly impacted by the presence of different species, like specific anions or ligands. For example, the shade of a weaken 

arrangement of copper sulfate is an extremely light blue; adding alkali strengthens the shading and changes the frequency 

of greatest retention (λmax). 

 

Natural mixtures, particularly those with a serious level of formation, likewise ingest light in the UV or apparent districts 

of the electromagnetic range. The solvents for these judgments are frequently water for water-dissolvable mixtures, or 

ethanol for natural dissolvable mixtures. (Natural solvents might have critical UV ingestion; not all solvents are 

appropriate for use in UV spectroscopy. Ethanol assimilates feebly all things considered frequencies.) Solvent extremity 

and pH can influence the ingestion range of a natural compound. Tyrosine, for instance, expansions in retention maxima 

and molar termination coefficient when pH increments from 6 to 13 or when dissolvable extremity diminishes. 

While charge move edifices additionally lead to colors, the shadings are regularly too extreme to be in any way utilized 

for quantitative estimation. 

 

Before an iota can change excitation states, it should retain adequate degrees of radiation for electrons to move into higher 

atomic circles. More limited bandgaps commonly correspond to assimilation of more limited frequencies of light. The 

energy needed for atoms to go through these advances, thusly, are electrochemically-explicit. An UV-Vis 

spectrophotometer can utilize this standard to measure the analytes in an example in view of their assimilation qualities. 
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