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1. Introduction 

a- Si: H is a kind ofamorphous silicon in which the silicon atoms arc not arranged in a Bravais 
Jattice. In 1969, while there was a revival of interest in non- a - Si: H, the year 1969 also saw 
the manufacturing of a - Si:H. A lot of studies are being done curTently on the inefficient but 
low-cost possibility of using a-Si: H as the active substance in solar cells. In the study, they 
have reported the outcomes of a numnerical implementation of an a- Si: H solar cell produced 
by the Plasma-Enhanced Chemical Vapour Deposition (PECVD) method, and the thicknesses 
of the process were determined using Atomic Force Microscopy (AFM). They also investigate 
the impact that the thickness of the a - Si: H p-layer has on the open-circuit voltage (Vac), 
Short-circuit current (Jsc), fill factor (FF), and conversion efficiency (Er) characteristics of the 
Solar cellL The hydrogen dilution ratio that is used during the process of deposition is one of 
the pararmetcrs which can have an impact on the cfficiency of Solar cells. Solar cell cfficiency 
could be improved by 5.6% due to B2's effects. In addition, the thickness of the p-layer was 
changed between 400 along with 800 nano-meters. A mod1fication in thickness results in a 
5.91% development in the Er of the Solar cell. 

Pradesh, 
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The p-n junction is he sinplest semiconductor junction and is uscd to georeeets 
photogenerated charge carriers in Solar cels by providing an interface between the n-tvne and 
D-type regions of a single semiconductor ne eapacity to control the material's conductivity by doning is a hallmark ol semiconductors arnd must be shown before the matal, 
RRRetd for use in solar cells. This Was the situatton with amorphous Silicon (a-Si) In 1965 

Thie discovery was all the nore 

the first a-Si layers were described as ilns of silicon from silane formed in a radio frequency glow discharge. It wasn't until Dundee University's Spear and Lacombe demonstrated that a-Si could be doped type and p-type by using phosphine or diboranc in the glow discharge gas mixture that it was generally believed that a - Si exhibiled seiniconducting qualities [1). 
remakabie since it disproved the widcly held notion that a -Si could not be doped. Thcre was a delay in recognizing the significance of hydrogen to the 
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Third-geincration solar cells have cmcrgcd as a potential solution to the effectivencss and stabilíty issucs cncountercd in conventional 
solar technology. This study focuses on the characteristics of copper-zing-tin-sulfide (CZTS) thin films inside this inovative 
architectural framework, which is an important step toward improving third-generation solar cells by incorporating a p-type silicon 
layer. This integrated method provides a versatile and managcable setting for film deposition, underscoring the effort put into crealing 
high-quality CZTS thin films. Using X-ray difraction (XRD), the study assessed the structural change of CZTS films after annealing. 
finding that kesterite phases were dominant, Images captured by a scanning clectron microscope (SEM) reveal the microstructure and 
surface morphology of CZTS-coated Silicon nanowires (Si-NW). A detailed analysis of the current-voltage characteristics provides 
evidence of the operational potential of the Si-NWs-CZTS coated solar cell. Significant perfornance paramcters observed inchude a 
Voc value of 0.45 + 0.02V, ise value of 8.25 + 0.30 mA/emt, FF value of 24 + 2%, and n value of 1.0 + 0.1%. The encouraging results 
indicate the capacity of using P-tye silicon to enhance the performance of third-generation solar cells. 
Keywords: Solar cells; CZTS; Thin fln1; Photovollaics 
PACS: 42.79Ek, 84.60.Jt 

1. INTRODUCTION 

Solar engiSY 

Rising societal interest in photovoltaic (PV) energy has contributed to a significant development in the demand for 

solar cells in the past few decades. The enhancement of energy conversion efficiency in solar cells via the advancement 

of innovations and technologies is crucial for the future global energy supply. However, a significant challenge associated 

with photovoltaic modules lies in their relatively expensive manufacturing and energy costs [1]. So, to provide low-cost 

third-generation solar cells, researchers are working to merge silicon substrates with thin coatings or nanostructures [2]3). 

The third-generation solar cell is a viable alternative to traditional solar cell technologies. Its primary objective is to 

develop high-efficiency devices at a lower cost compared to the expensive l-generation solar cells and the less effective 

2-generation solar cells. Figure 1 given below illustrates the working concept ofPV solar cells. 
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Figure 1. PV solar cell operational concept [4] 
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In light of the ongoing shift towards sustainabilily in tlhe global energy sector, the pursuit of solar cells that are both 

efficient and stable has become of paramount importance, Solar cells combining n-type zinc oxide nanorods with p-type 

silicon bave made great strides in recent years. This approach offers a cost-effective solution by employing inexpensive 

silicon wafers as substrates, hence reducing manufacturing costs (5][6]. Hence the present study contributes to this 

necessity by digging into the complex world of third-gneration solar cells and concentrating especially on the influence 

of P-type silicon integration. The purpose of the study is to discover new horizons in solar technology by doing thorough 

process analysis and conducting rigorous perfornance assess1ments. This would pave the way for renewable energy 

sources that are more dependable and efficient. 
The next parts of the study are arranged as follows: Section 2 provides the recent findings trom studies aimed at 

improving the efficiency and reliability of solar cells. Section 3 addressed the research gaps based on conducted literature 

review. Section 4 explains the material and procedues utilized in the proposed study. The findings of the experiments 

Cite as: S.K. Srivastava, J. Singh, East Eu°. J. Phys. 2,437 (2024), htips J/çui.oug/ 10.2656)/23 1 2-4334-2024-2-57 
OS.K. Srivastuva, J. Singh, 2024; CC BY 4.0 license 
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Metal-Free Direct Transformation of Aryl Boronic Acid to 
Primary Amines 

In this work, we report a transition-metal free approach for the 
construction of primary aromatic amines from aryl boronic acids 
and esters with N-Boc-O-tosylhydroxylamine as an amine 
surrogate. Bench stable TsONHBoc is easy to use and it 
produces a non-interfering water-soluble by-product. The 
protocol is operative for both electron-rich and electron 

Introduction 

Puneet Kumar, Saumya Verma,l Komal Rathi Dinesh Chandra,l! Ved Prakash Verma, tb) 
and Jawahar L. Jat*lal 

Primary arylamines have acquired a valuable position as key 
components in numerous natural products, pharmaceuticals, 
agrochemicals, polymers, and dyes."" Due to the great relevance 
of these compounds to the medicinal field, their preparation 
has attracted much attention. A conventional synthetic method 
includes the nitration of aromatic compounds and subsequent 

metal-catalyzed reduction or catalytic hydrogenation, Alter 
natively, transition-metal-catalyzed coupling of aryl halides and 
amines has been extensively used in many synthetic organic 
transformations.D In the context to eliminate strong bases and 
expensive palladium catalysts, further explorations have been 
done towards copper-based oxidative amination of arylboronic 
acids. This method is useful because of the accessibility of 
several functionalized and stable boronic acids, but provides 
access to N-substituted aromatic amines only." (Scheme 1A). 
Synthesis of primary aromatic amines was a challenging task til 
the report of Fu and co-workers, based on copper() oxide 
mediated amination of arylboronic acids and derivatives using 
aqueous ammonia as amine surrogate (Scheme 1B). In view of 
metal-free amination, Kürti, and the group described the first 
metal-free access of primary arylamines from boronic acid and 
O-2,4-dinitrophenyl)-hydroxylamine (DPH) as nitrogen source 
(Scheme 1C).6 Only a few reports were observed for boronic 
acids to access primary amines with different aminating agents 
such as hydroxylamine-O-sulphonic acid (HSO,ONH,) beh) 

MeONH,.HCIa aminoazanium of DABCO (H,N-DABCO6! and 
othersdg1, Indeed, these protocols provide influential access to 
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+ R-Np 

B(OH)2 

deficient aryl boronic acids under acidic conditions, where the 
former arenes affords a better yield of the desired product. 
Even, sterically hindered and halogenated substrates are easily 
amenable under this reaction conditíon. The current protocol 
can be scaled up to produce gram-scale primary aromatic 
amines. 

Me-ONH,.HCI 
n-BuLi (3 equiv.) 

H 

THE, -78°C-60°C 
J. Am. Chem. Soc. 20129a 

NH2 
NO O,N 

Toluene, 50°C-100°C 
J. Am. Chem, Soc. 20126b 

This Work 

(Hydroxylamine derivatives as NH-surrogates) 

B(OH)2 

A (X= Br, I, etc) 

() (Pd, Cu, Ni], base 

(Buchwald-Hartwig or Ulimann 
cOupling) 

(i) (X=-B(OR)2) 
Chan-Lam coupling 

B Transition-metal catalyzed 

[Cu], NHg(aq.) 

C Transition-metal free 
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Trifluoroacetic acid 
1,2-Dichloroethane 

R 

NR' 

NH, 

H,N-O-SO,H 
NaOH(aq.): MeCN (1:1) 

J. Org. Chem. 2015oa 

Phi(0COCF3),-NBS 
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aq. NaOH 

Org. Bio. Chem. 201561 

NH, 

Scheme 1. Preparation of primary arylamines from aryl halides and arylbor 
onic acid. 

desired primary amines, however, used 'NH, reagents (for 
example DPH) requires 0°C for storage and liberates toxic, 
explosive, and interfering by-product (2,4-dinitrophenol). Sim 
ilarly, hydroxylarnine-O-sulphonic acid and methosyamine 
hydrochloride are hygroscopic and required an excess amount 
of strong bases (NaOH and n-BuLi) while O benzoyll1ydroxyi 
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Genome-Wide Analysis of Late 
Embryogenesis Abundant Protein 
Gene Family in Vigna Species and 
Expression of VrLEA Encoding Genes 

in Vigna glabrescens Reveal Its Role 
in Heat Tolerance 
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Late embryogenesis abundant (LEA) proteins are identified in many crops for their 
response and role in adaptation to various abiotic stresses, such as drought, salinity, 
and temperature. The LEA genes have been studied systematically in several crops but 
not in Vigna crops. In this study, we reported the first comprehensive analysis of the LEA 
gene family in three legume species, namely, mung bean (Vigna radiata), adzuki bean 
(Vigna angularis), and cowpea (Vigna unguiculata), and the cross-species expression of 
VrLEA genes in a wild tetraploid species, Vigna glabrescens. A total of 201 LEA genes 
from three Vigna crops were identified harboring the LEA conserved motif. Among these 
55. 64. and 82 LEA genes were identified in mung bean, adzuki bean, and cowpea 

genomes, respectively. These LEA genes were grouped into eight different classes. Our 
analysis revealed that the cowpea genome comprised all eight classes of LEA genes, 
whereas the LEA-6 class was absent in the mung bean genome. Similarly, LEA-5 and 
LEA-6 were absent in the adzuki bean genome. The analysis of LEA genes provides an 
insight into their structural and functional diversity in the Vigna genome. The genes, such 
as VrLEA-2, VrLEA-40, VrLEA-47, and VrLEA-55, were significantly upregulated in the 
heat-tolerant genotype under stress condlitions indicating the basis of heat tolerance. 
The successtul amplitication and expression of VrLEA genes in V glabrescens indicated 
the utlitly of the developed markers in mung bean improvemenit. The results of this study 
increase oUI understarnd1ng of L EA genes and provicle robust candidate genes for future 
functional investigations and a basis for improving heat stress tolerance in Vigna crops. 
Keywords: abiotic stress, candidate gernes, expression analysis, heat stress, mung bean, witd Vigna, LEA genes 
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Abstract 

The present communication describes the phytochemistry of Tinospora cordifolia (Willd.) 

a multipurpose medicinal plant with reference to major and sub-groups of natural products present 
in the different parts of the plant and their biological activities, name of market products from this 

plant and their biological role and types of research work done on Tinospora cordifolia i.e. 

biochemical research. The botanical description the plant and its parts have also been described. 

Keywords :Tinospora cordifolia; .Giloi, Phytochemistry; Natural Products; Biological 

Introduction 

The words medicinal herbs often lead to the thought of some miraculous and supernatural 
cures. Our ancient literature has references not only to plants reputed to cure difficult and 

incurable diseases, but also of plants related with many magical properties. For example, we read 

of certain seeds 'treated' with oracles (Mantras) and thrown on somebody to entice him, certain 

roots chewed to increase longevity of life, or a few drops of juice of a plant put in the mouth of 

the dead to bring him back to life. 
In olden days, a medicine prescribed by hermit (fagir) earned more favour and reputation 

than the one based on some test and experience. It is possible such beliefs suited the conditions 
and mental attitudes of those times.' 

As times changed, and man started weighting everything on the scales of reasoning, 

several of earlier beliefs seemed unsound and despite their golden past, the use of medicinal herbs 

declined. Today, the importance and utility of medicinal herbs are a subject more of argument and 

speeches, than of actual rescarch or promotional work. Why such a situation? 
When development countries were busy rescarching on their native plants, and exploring 

newer uses and newer sources of useful constituents, we only talked of our glorious past, our 

miracle hcrbs, and our wealth of past knowledge; we remained complacent. On the other hand, we 
welcomed the incrcasing numbers of Western molccular drugs with such enthusiasm that we 

Volume-58, No.1 2024 816 
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