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Abstract: Correlation of Nano capacitance with Electrical properties of Advanced materials explains Batteries store 

energy through an action. Capacitors store electricity. This generates once electrical charges in an exceedingly material 

are out of balance. Static electricity makes garments stay together in an exceedingly clothes dryer. If we have a tendency 

to bit a metal door handle on a hot, dry day, we have a tendency to might discharge it. Capacitors are superior to 

batteries as a result of they charge and discharge quicker, they conjointly don’t weigh the maximum amount, don’t use 

harmful chemicals, and last longer. Until now, their main disadvantage has been size. Whereas batteries are obtaining 

smaller, they need stayed large for ages 

 

Keywords: Nano capacitance, Electrical properties, advanced materials. 

 

I. INTRODUCTION 

 

Nano scale materials have larger surface areas than similar lots of bulk materials. As expanse per mass of a cloth will 

increase, a larger quantity of the fabric comes into contact with the encompassing materials, so touching reactivity. The 

good thing about a larger expanse and improved reactivity in nano structured materials is that they assist to make higher 

catalysts and support the “functionalization” of nano scale material surfaces for applications starting from drug delivery 

to more cost-effective modes of manufacturing and storing energy. chemistry ways provide one in all the most effective 

approaches to such characterization, and there's a growing would like for sensible exercises that illustrate fabrication and 

facilitate the chemistry analysis of nano materials and nano structured surfaces. Here, we tend to describe the fundamental 

principles and significance, techniques, and challenges of characterizing nano materials by chemistry technique. Nano 

scale materials have found broad application in industrial processes, client product, medicine, and nosology. In every 

application, the propulsion for nanoparticle use lies within the distinctive size-dependent chemical or physical properties, 

as well as chemical process, chemistry, negatron transport, magnetic, optical, and natural philosophy behaviors.1 

Magnetic nanomaterials ar a very important supply of labels for biosensing thanks to their robust magnetic properties, 

that don't seem to be found in biological systems. Modulation of the composition, size, and magnetic properties of those 

materials permits their use in an exceedingly sort of instruments and formats for biosensing.2,3 New kinds of 

transportable instrumentation ar promising for the employment of nanoscale magnetic materials in point-of-care (POC) 

sensors in an exceedingly sort of applications. Magnetic biosensors are beneath active development and will before long 

rival established biological detection ways that use surface-bond fluorescent tags. 

 

II. METHODOLOGY 

 

The quantum capacitance of a nanocapacitor fashioned of dielectric–semiconductor (namely, semiconductor oxide–

silicon) layers, deposited alternately with their widths following a Cantor set structure, was calculated numerically [5] 

and shown that this configuration brings a couple of nano-hybrid electrical condenser that permits each classical and 

quantum behavior counting on the Cantor generation. additionally, AN approximate equivalent circuit illustration for the 

nano-hybrid electrical condenser was projected. MIM electricity capacitors made-up during a 3D cylindrical nano 

template of anodized AAO porous film have shown profound increase in device capacitance over flattened structures. 

However, inherent asperities at the highest of the nanostructure example caused domestically high field strengths and 

leaded to low breakdown voltage. This severely limits the usable voltage, the associated energy density and so the 

operational charge–discharge window of the device. In [6], it absolutely was delineate AN chemistry technique, 

complementary to the self-assembled example pore formation method within the AAO film, that has nanoengineered 

topographies with considerably reduced native field of force concentrations, whereas reducing outpouring current 

densities by AN order of magnitude. additionally, AAO example and nanopore dimensions were optimized to extend the 

capacitance per flattened unit space. 

In some cases, the particular capacitance of nanocapacitors is under expected from their pure mathematics. some way to 

mitigate this negative result was incontestable [7] by mistreatment hierarchal stuff films rather than homogenised films. 
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The enhancements were obtained in theory by mistreatment perturbation theory to resolve the governing equations with 

boundary conditions during a model of plate capacitors. it absolutely was shown that by grading each the permittivity and 

also the elastic constant, one will get a palpable sweetening in capacitance.  

 

In [8], the nickel interdigital capacitors were made-up on prime of semiconductor substrates. The capacitance of 

such electrical condenser was optimized by coating the electrodes with a nanolayer of HfO2. AN analytical resolution of 

the capacitance equation was compared with results of magnetic force simulations and measurements. sensible agreement 

between theory and experiments showed that such a modeling would be effective within the style and electrical 

characterization of nanocapacitors 

 

III. RESULT’S & DISCUSSION 

 

Table-1: 

Sl.No Nano Capacitance Nf Distance nm Area nm Medium Permittivity ε      10-10 

   1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

10 

20 

30 

40 

50 
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200 

300 

400 

500 

1.0 

2.0 

3.0 

4.0 

5.0 

 

Nano capacitance, distance, Area and Medium Permittivity are Correlated. Nano capacitance increases from 1 Nf to 5 

Nf with Distance and Area in Nano scale 

Graph-1: 

 
 

Table-2: 

Sl.No Nano Capacitance Nf Distance nm Area nm Medium Permittivity ε      10-10 
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Nano capacitance, distance, Area and Medium Permittivity are Correlated. Nano capacitance increases from 6nf to 10 

Nf with Distance and Area in Nano scale 

 

Graph-2: 

 
 

Table-3:  

Sl.No Nano Capacitance  

Nf 

Distance 

nm 

Area 

nm 

Medium Permittivity 

ε      10-09 

1 

2 

3 

4 

5 

11 

12 

13 

14 

15 

110 

120 

130 

140 

150 

1100 

1200 

1300 

1400 

1500 

1.10 

1.20 

1.30 

1.40 

1.50 

Nano capacitance, distance, Area and Medium Permittivity are Correlated. Nano capacitance increases from 11 Nf to 

15 nf with Distance and Area in Nano scale 

 

Graph-3: 
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Table-4: 

Sl.No Nano Capacitance  

Nf 

Distance 

nm 

Area 

nm 

Medium Permittivity 

ε      10-09 

1 

2 

3 

4 

5 

16 

17 

18 

19 

20 

160 

170 

180 

190 

200 

1600 

1700 

1800 

1900 

2000 

1.60 

1.70 

1.80 

1.90 

2.00 

 

Nano capacitance, distance, Area and Medium Permittivity are Correlated. Nano capacitance increases with Distance 

and Area in Nano scale 

Graph-4: Nano capacitance, distance, Area and Medium Permittivity are Correlated. Nano capacitance increases from 

21 Nf to 25Nf with Distance and Area in Nano scale 

 

Graph-5: 

 Nano capacitance, distance, Area and Medium Permittivity are Correlated. Nano capacitance increases with 

Distance and Area in Nano scale         Nano capacitance, distance, Area and Medium Permittivity are Correlated. Nano 

capacitance increases with Distance and Area in Nano scale 

 

 
Nano capacitance, distance, Area and Medium Permittivity are Correlated. Nano capacitance increases from 26nF to 30 

nFwith Distance and Area in Nano scale  
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Sl.No Nano 

Capacitan

ce  

Nf 

Dista

nce 

nm 

Area 

nm 

Medium 

Permittivity 

ε      10-09 

1 

2 

3 

4 

5 

21 

22 

23 

24 
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220 

230 

240 

250 

2100 

2200 

2300 
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2500 

2.10 

2.20 

2.30 

2.40 

2.50 

Table-

6:

 

l.No 

Nano 

Capacita

nce  

nm 

Dista

nce 

nm 

Area 

nm 

Medium 

Permitti

vity 

ε      10-09 

 1 

2 

3 

4 

5 

26 

27 

28 

29 

30 

260 

270 

280 

290 

300 

2600 

2700 

2800 

2900 

3000 

2.60 

2.70 

2.80 

2.90 

3.00 
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Nano capacitance modifies with Distance and  

Area in Nano scale with Medium Permittivity 

 

Graph-6: 

 
 

IV. CONCLUSION 

 

Medium permittivity, Area in nm and Medium Permittivity are correlated in Advanced material’s for Best Application 

to modern Technology.  
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