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ABSTRACT 
 

In this paper, the state of the art in molecular physical 

science is reviewed to encourage the study of the THz Band 

(0.1-10.0 THz) for magnetic force (EM) communication 

among Nano devices. a replacement propagation model for 

EM communications within the THz Band is developed 

supported radioactive transfer theory and in light-weight of 

molecular absorption. This model accounts for the full path 

loss and therefore the molecular absorption noise that a 

wave within the THz Band suffers once propagating over 

terribly short distances.  The results show that for terribly 

short transmission distances, within the order of many tens 

of millimeters, the THz channel supports terribly giant bit-

rates, up to few terabits per second that allows a radically 

totally different communication paradigm for Nano-

networks. 
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antennas, Graphene-enabled Wireless Communications 

 

I. INTRODUCTION 

Terahertz 

Terahertz (THz) technology has gained high interests in 

varied applications as a result of its distinctive 

characteristics. Generally, the rate vary is wide formed as 

0.3 terahertz whose wavelength (λ) is between one 

millimeter to zero.1 mm, a transition region between 

physical science and photonics. It‟s nice potential in sensing 

and communication applications. Rate radiation will 

penetrate material materials while not inflicting any harmful 

ionization of the fabric. Within the class of sensing 

applications, the rate imager is able to do abundant higher 

imaging resolution than millimeter-wave counterpart. Rate 

radiation has been wide utilized in spectrographic analysis 

by victimization the vibration of molecules for a given rate 

radiation frequency which may manufacture a singular 

fingerprint reckoning on kind of material materials. Medical 

specialty spectrographic analysis, and remote gas sensing 

square measure the promising samples of the applying. As a 

result of extraordinarily short wavelength, the rate compact 

vary is beneficial for indoor millimeter-wave radiolocation 

cross section (RCS) characterization of tanks and aircrafts. 

The rate spectrum has nice potential in ultrafast wireless 

communication by providing wide information measure 

within the new spectrum regime. So as to expand the 

utilization of the spectrum intrinsically, planning extremely 

economical compact sources and detectors square measure 

essential. However, there exist several challenges in 

achieving compact, reliable sources and detectors during 

this transition spectrum regime. Monumental analysis efforts 

are directed to bridge this gap with completely different 

approaches from high-frequency physical science and 

photonics. 

 

Until recently totally integrated terahertz transceiver in 

atomic number 14 has not been thought-about a promising 

answer owing to the restricted device performance and 

conjointly the large propagation losses coupled through a 

resistive number fourteen substrate in rate vary. However, 

we've witnessed revolutionary achievements in RF and 

millimeter-wave electrical circuit (IC) technology 

throughout last decade with advancement of the Nano-scale 

number fourteen technology. Considering the pulse of the 

RFICs in its compactness, low-cost, and production, the 

“THz-IC” will accessible a backup era in imaging, sensing, 

spectrometry, and ultrafast wireless communication. This 

priorism explores the cessation of the accomplished chip 

amount transceivers for analysis and advice applications in 

Bi-CMOS and agenda CMOS technologies.   

  

1.1Terahertz Regime 

The THz vary sometimes implies the distinctive frequency 

vary that lies between the microwaves and infrared among 

the spectrum as presented in Fig. 1.1. Because of this 

loosely made public vary, slightly utterly totally different 

frequency ranges are thought of as THz regime at intervals 

the literatures. Roughly, it ranges between 0.1 rates to thirty 

rates. In some literatures of photonics society, it's planned as 

0.3 rates to ten rates whereas microwave physics society 

generally considers the THz vary as 0.3 rate that is 

synonymously termed sub millimeter-wave vary. During 

this thesis we tend to in the main explore the lower 

frequency vary of THz regime around zero.3 THz. 

 

1.2Terahertz Gap 

Placed in a different position in the electromagnetic 

spectrum― an alteration arena amid the branch of bake 

electronics and photonics, terahertz-wave has different 

characteristics in analysis and advice applications. However, 

the technology has not been accomplished as abundant as 

bake or optical technology. The terahertz radiation is bound 

to milli watt ambit about 2 THz in photonics access and it is 

about 0.1 milli watt ambit about 0.5 THz in top abundance 

electronics approach. While the amicableness of terahertz 

antecedent banned a top photon activity bearing (E=hν) 

from the photonics, the achievement of the cyber banking 

THz antecedent and detector is acutely bound by alive 

accessory achievement from the access of high-frequency 

electronics. Moreover, the altitude chart at terahertz 

administration is deficient and expensive 
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Figure 1. Unique terahertz region placed in a transition region between 

microwaves and infrared in the electromagnetic spectrum. (15) 

 

After we technique the awareness of terahertz source in 

electronics, the output power is limited through the energetic 

gadget efficiency (feet / fmax). As a result of this cause, gift 

name of rate science for manufacturing, detecting, and 

inspecting THz radiation is maybe not as advanced as high-

frequency physical science or infrared photonics. This 

technological barrier is beyond any doubt planned 

considering the actual fact that the „Terahertz gap‟. 

 
 

Figure 2: Reported THz-emission power output as a function of 

frequency: the terahertz-gap, the lack of strong and reliable THz 

sources, is evident in sub millimeter-wave range. (15) 

 

 

II. LITERATURE SURVEY 

 
Nanotechnology is sanctioning the event of devices during a scale starting from one to many hundred nanometers. At this scale, a 

Nano machine is outlined because the most elementary practical unit, integrated by Nano-components and ready to perform 

straightforward tasks like sensing or exploit. Coordination and data sharing among many Nano-machines can expand the potential 

applications of individual devices each in terms of quality and vary of operation. The ensuing Nano-networks are going to be 

ready to cowl larger areas, to achieve new locations during a non-invasive approach, and to perform extra in-network process. 

Moreover, the interconnection of Nano-scale devices with classical networks and ultimately the web defines a brand new 

networking paradigm, to that we tend to any refer because the web of Nano-Things. 

Author/ 

Reference 

Type of Equalizer 

 

Parameters 

 

Conclusion 

 

Josep Miquel 

Jornet [10] 

Channel Modelling and Capacity 

Analysis for EM Wireless Nano 

network 

Terahertz band 

(0.1-10.0 THz) 

 

Exploit first window 

below 350GHz 

 

Weisi Guo, Taufiq Asyhari 

[19] 

Molecular Communication Microns or Less 

 

Suppress ISI 

(Intersymbol 

Interference) 

Albert Cabellos-Aparicio [63] Scalability of Channel Capacity 

in Graphene 

Small size like Few 

micrometres 

 

Helpful for GWC 

(Graphene - enabled 

Wireless 

Communication) 

 

The main analysis challenges in terms of channel modeling, data modulation and networking protocol for Nano-devices. 

Several analysis challenges for Nano-memories square measure summarized. First, for the nowadays existing Nano-scale 

recollections need complicated and high-priced machinery to be written. Having the ability to browse and write these recollections 

within the Nano-scale are going to be necessary for programmable Nano-sensor devices. Second, equally to Nano-processors, of 

the most challenges is to mass manufacture compact Nano-memories on the far side alter laboratory prototypes. 

 

III. SYSTEM MODEL 
 

Graphene-based EM Nano-transceivers can operate within 

the THz Band, the frequency point the EM spectrum that 

spans the frequencies between one hundred giga-cycle and 

ten THz. whereas the frequency regions right away below 

and on top of this band (the microwaves and so the manner 

infrared, respectively) area unit extensively investigated, 

usually this can be still one in every of the least-explored 

zones of the EM spectrum. 

The few existing channel models which are able to be found 

at intervals the literature area unit engaged toward 

characterizing the communication between devices that area 

unit several meters approach that masks variety of the 

opportunities that the THz Band offers for Nano-networks. 

The intense path loss discovered for such transmission 

distances, that is especially full of molecular absorption, 

reduces the overall information measure to only a couple of 

transmission windows, that square measure many 

gigahertz‟s wide every. Owing to this, current efforts each 

on device development and channel characterization unit of 

measurement targeted on the communication among the 

absorption-defined window around 300 GHz. However, 

thinking of the short transmission varies of Nano machines, 

there's a requirement to understand and model the whole 

rate Band from zero.1 to 10.0 THz for distances below one 
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meter. In the following, the conception of molecular 

absorption is reviewed and hot  transfer theory is employed 

to reckon the overall path loss that a sign suffers once 

traveling distances among the order of the various tens of 

millimeters or up to a couple of meters at the foremost. 

Additionally, the affect of molecular absorption on the 

overall process noise is investigated and sculptured. The 

projected model will take into accounts the contribution 

from differing kinds and totally completely different 

concentrations of molecules. As a result, this model is 

typically just tailor-made totally absolutely more than a few 

matters and applications of Nano-networks without 

problems via finding out the Composition of the medium. 

 

 

FLOW CHART 

 

 
 

IV. SIMULATION RESULTS AND 

DISCUSSIONS 
 

In order for example and perceive the various properties of 

the rate Band from the communication perspective, the 

projected channel model is evaluated for various medium 

compositions, in terms of total path loss, molecular 

absorption noise and data rate. In our analysis, the 

contributions to molecular absorption from O, greenhouse 

emission, methane, dioxide, ozone, inhalation general 

anesthetic, monoxide, and vapor are thought-about. Their 

average concentration in a very dry atmosphere is employed 

unless the contrary is expressed. 

 

4.1 Path Loss 

 

The total path loss, A, will depend on the EM wave 

frequency f, the transmission distance d and the composition 

of the medium that's being considered. In order to illustrate 

the interrelations between these variables, in Fig. 5, the 

complete route loss is proven in dB as a perform of each the 

frequency (x-axis) and the space (y-axis) for different 

concentrations of water vapor molecules. As a result of the 

spreading loss given the complete path loss increases with 

each the gap and the frequency, independently of the 

molecular composition of the channel, in a similar fashion to 

conventional communication items within the megahertz or 

few gigahertz frequency stages. Nonetheless, several peaks 

of attenuation will also be located because of the molecular 

absorption loss. As mentioned in the complete absorption 

depends upon the number of molecules that the propagating 

EM wave encounters before attaining its vacation spot. In a 

homogeneous channel, that is immediately proportional to 

the molecular move-section given and the complete course 

size d. 

 
Figure 3. For water molecule i.e.0.01% 

 

The essential features of the Terahertz Band from the 

communication perspective are summarized within the 

following strains: The total path loss of a propagating wave 

within the THz Band doesn't solely rely upon the 

transmission distance and also the system frequency, 

however conjointly on the composition of the transmission 

medium at a molecular level. In different words, excluding 

the spreading loss associated to any propagating wave, the 

presence or absence of absorbent molecules drastically alters 

the channel behavior. From this, the optimum transmission 

frequency and its associated information measure for a 

given transmission distance is determined. 
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Figure 4. Path loss of signal in water molecule0.01% 

 

Within a Nano-network, it's unlikely to contemplate single 

hop transmission distances higher than many tens of 

millimeters. among this vary, the obtainable information 

measure is sort of the complete band, from many rate to 

nearly 10 rate, even for prime concentrations of water 

vapour molecules, that is that the major issue poignant the 

channel path loss. This opens a good vary of opportunities 

for communications, from femto-second long pulse-based 

communication systems to multiple access strategies 

supported frequency division techniques. However, note that 

molecular absorption still determines the frequency response 

of the channel, and allows, as an example, the definition of 

optimally formed transmission signals. 

For brief-variety macro-scale communications, i.e., 

up to some meters, the channel stipulations outline a 

collection of transmission home windows as much as a few 

tens of gigahertz wide each. Present research on Terahertz 

verbal exchange is normally aimed to exploit the primary on 

hand window below 350 GHz. The development of 

graphene-based instruments implicitly working in this area 

can potentially allow the (simultaneous) use of all them in a 

cognitive trend. These outcomes encourage each, the further 

evaluation of the Terahertz Band and the identification of 

purposes that can improvement from very giant bandwidths 

within the extremely-brief variety. 

4.2 Molecular absorption Noise: 

 

The total noise power, in an exceedingly THz 

communication system depends on the electronic noise 

temperature at the receiver, and therefore the molecular 

absorption noise temperature created by the channels 

mentioned the leptonic noise temperature of the system is 

expectedly low attributable to the electron transport 

properties of graphene. As a result, the most supply of noise 

within the THz Band is that the molecular absorption noise 

introduced by the channel. Within the following, taking into 

consideration that the computation of the molecular 

absorption noise power would need the definition of the 

usable information measure, the molecular absorption noise 

temperature is calculated instead. 

 
Figure 5.  For noise temp.for molecular absorption the presence of 

water molecule in 0.1% and path loss in 0.1% water molecule. 

 

The molecular absorption noise temperature, given by, is 

shown in Fig. three as a perform of the frequency (x-axis) 

and also the distance (y-axis) for various concentrations of 

vapor molecules. Within the terribly short vary, the absence 

of extremely absorbent molecules within the medium ends 

up in terribly low noise temperatures. On the contrary, once 

the quantity of absorbent molecules that a propagating EM 

wave encounters on the channel will increase, many peaks 

within the total noise temperature will be ascertained. The 

presence of vapor molecules is once more the most issue 

touching the properties of the THz channel. 

 
Figure 6.  For noise temp. For molecular absorption the presence of 

water molecule in 10% and path loss in 10% water molecule. 

 

Similarly, to the system total path loss, the entire system 

noise defines a collection of usable transmission windows 

that modification with the transmission distance between the 

Nano-devices. For the ultra-short vary, up to many tens of 

millimeters, the molecular absorption noise power is 

extremely low compared to different noise sources. For the 

short vary, the wise choice of center frequency(s) and 

bandwidth(s) will diminish the effect of the noise on the 

system performance. 



INTERNATIONAL JOURNAL OF RESEARCH IN TECHNOLOGY AND MANAGEMENT (IJRTM) 
ISSN 2454-6240   
www.ijrtm.com   

14 
Volume 2 Issue 5, JULY 2016 

 

 

 
Figure 7. For molecular absorption in water molecule -0.001% 

 

 
Figure 8.  Path loss in water molecule -0.001% 

 

Right here I will see that in the presence of water molecule 

(zero.001%) the path loss is very a lot low so by using this I 

will be able to transmit the signal in any terahertz band there 

will be no information loss in our channel. 

 
Figure. Molecular absorption in water molecule- 0.01% 

 

 
Figure 9. Path loss in water molecule -0.01% 

 

Right here I can see that when we are taking water molecule 

i.E.0.01%we can see there's some loss within the direction 

in between 2THz to 6THz.So for our transmission I will be 

able to opt for the path before 2THz or after 6THz. 

 

 
           Figure 10. Molecular absorption in water molecule 1-% 

 

 

 
Figure 11. Path loss in water molecule -1% 

 

Right here I can see obviously that after the water molecules 

reward more i.E.1% the trail loss may be very a lot. So here 

I will be able to transmit our signal earlier than 2 THz i.e. 

1THz-1.5THz. 
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V. CONCLUSION  
 

The results show that rate channel includes a sturdy 

dependence on each the molecular composition of the 

medium and therefore the transmission distance. The most 

issue touching the behavior of the rate Band is that the 

absorption by vapour molecules that not solely attenuates 

the transmitted signal; however it additionally introduces 

colored noise. within the terribly short range, i.e., for a 

transmission distance within the order of many tens of 

millimeters, the rate Band will be thought-about as one 

transmission window virtually ten terahertz wide. This is 

often the most distinction with existing rate communications 

systems that square measure targeted on utilizing one 

transmission window below 350 rates. 

In  this paper, we've advocated for graphene because the 

sanctionative technology for future EM Nano-networks 

within the rate Band (0.1- 10.0 THz). We‟ve developed a 

channel model supported radioactive transfer theory to 

figure the trail loss and also the noise within the rate Band. 

Then, we've planned totally different power allocation 

theme. 
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