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Abstract
The fragmentation pattern of halo methane CF4 have been studied by electron impact 
with reference to Jain-khare in the energy range from threshold to around 350 eV.Absolute 
cross-sections for electron impact single ionization of CF4 ions leading to the formation 
of CF3+,CF2+and C+ are measured, having the corresponding threshold energies are 
14.63eV,18.97eV and 31.65eV respectively.

Key Words: - Ionization Cross Section, Scattering Cross Section.

Introduction
Tetrafluoromethane, It can also be classified as a haloalkane or halomethane. Because 
of the multiple carbon–fluorine bonds, and the highest electronegativity of fluorine, the 
carbon in tetrafluoromethane has a significant positive partial charge which strengthens 
and shortens the four carbon–fluorine bonds by providing additional ionic character. Te-
trafluoromethane, like other fluorocarbons, is very stable due to the strength of its carbon-
fluorine bonds. The bonds in tetrafluoromethane have a bonding energy of 515 kJ.mol−1. 
As a result, it is inert to acids and hydroxides. However, it reacts explosively with alkali 
metals. Thermal decomposition or combustion of CF4 produces toxic gases (carbonyl 
fluoride and carbon monoxide) and in the presence of water will also yield hydrogen 
fluoride.
It is very slightly soluble in water (about 20 mg.l−1), but miscible with organic solvents.
Tetrafluoromethane is a potent greenhouse gas that contributes to the greenhouse effect. It 
is very stable, has an atmospheric lifespan of 50,000 years, and a high greenhouse warm-
ing potential of 6500 (CO2 has a factor of 1); however, the low amount in the atmosphere 
restricts the overall radiative forcing effect.
Although structurally similar to (CFCs), tetrafluoromethane does not deplete the ozone 
layer. This is because the depletion is caused by the chlorine atoms in CFCs, which dis-
sociate when struck by UV radiation. Carbon-fluorine bonds are stronger and less likely 
to dissociate.
Tetrafluoromethane is sometimes used as a low temperature refrigerant. It is used in elec-
tronics microfabrication alone or in combination with oxygen as a plasma etchant for 
silicon, silicon dioxide, and silicon nitride. Depending on the concentration, inhalation 
of tetrafluoromethane can cause headaches, nausea, dizziness and damage to the cardio-
vascular system (mainly the heart). Long-term exposure can cause severe heart damage.
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Due to its density, tetrafluoromethane can displace air, creating an asphyxiation hazard in 
inadequately ventilated areas.
The role of collision phenomenon is important in theoretical and experimental investiga-
tions on the structure of matter on a microscopic scale. Hence, a knowledge of reliable 
atomic in the molecular Collision cross sections are in demand for Astrophysics, gas la-
ser, plasma Chemistry, controlled thermonuclear fusion, transport phenomenon, chemical 
reaction, biophysics gases electronics ,  airglow etc.
In a scattering experiment a target is bombarded to a well defined collimated homog-
enous beam of monoenergetic particles from a large distance. After collision the particles 
of incident beam are scattered in all directions and their distribution is detected over 
large distances. The number of particles scattered into the detector per unit solid angle 
per unit incident flux is called the differential cross section for that particular direction. 
An integration of differential cross sections over all solid angles yields the total cross 
sections. Thus we note that the total cross section is the cross sectional area which the 
target presents to the direction of the beam and differential cross section is the effective 
area which the target presents to the beam for the deflection of the incident particle into 
a particular solid angle. 
All these collision processes are analyzed theoretically by quantum collision theory. The 
probability that a given type of collision will occur under given conditions is usually ex-
pressed in terms of collision cross sections.

Theoretical Methodology
Even on the theoretical side several more methods are available to compute the cross 
sections over a wide range of atoms and molecules. For example, there is no explana-
tion for Irect dissociate, total, single and double ionization cross section. This formula is 
also applicable to calculate partial, photo, integral ionization cross sections of atoms and 
molecules. The formula is useful for finding the rate coefficient of any atoms and molecu
les.                                                                                                                                                               
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Where a0,R, K,S, And θ represents the first Bohar radius, Rydbergs constant, momentum 
transfer, number of ionizable electrons and the scattering angle respectively, Summation 
of PDDCS over (I) gives the total PDDCS (DDCS)

                               
( ).,,),,( θθ WEQWEQ

i
i

t
i ∑=

Here it is interesting to note that ( )θ,,WEQi  is isotropic and hence the material property 

of molecule, i.e., the oscillator strength must be isotropic in nature. Here ),,,( θKWdf i

the differential generalized oscillator strength (DGOS) in the optical limit ( )0→K  has 
been used. From Lassettre’s Theorem [3], the DGOS in the Bethe regime is reduced to 
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the cosine distribution form of the linear optical oscillator strengths ( ) ,/)0, dWWdf i i.e.

                           ( ) ( )[ ] ( ) ,/0,cos14/1),,( 2 dWWdfPKWdf ii ×+→ θβπθ  

Where β  is the asymmetric parameter and 
( ) ( )1cos3

2
1cos 2

2 −= θθP
 is the second order 

Legendry polynomial. In the present treatment, β  is chosen as the probability of ionizing 
electrons in the ionization processes, however, it depends on the ejected electron energy. 
The oscillator strengths are directly proportional to the photo ionization cross sections [4] 
. Further integration of Eq. (I) with respect to the scattering angle θ  (from π20to ) gives 
the PSDCS

                                     
( ) ,,,),( Ω= ∫ dWEQWEQ ii θ

     
Where differential solid angle Ωd  is .sin2 θθπ d
Similarly, SDCS are given as 
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Further integration of PSDCS with respect to W from ( ),max EItoW = results in PICS, i.e.
( ) ( )∫= ., dWWEQEQ ii        

The present formulation requires the major input data of the photo ionization cross-sec-
tions in terms of the optical oscillator strengths. From vertical ionization thresholds to 
70eV, these values for dissociative processes are taken from the compilation of Gallagher 
et al. (10-15%uncertanity) [4]  and for direct ionization processes from Masuoka [5]. 
Even on the theoretical side several more methods are available to compute the cross 
sections over a wide range of atoms, molecules, radicals and even cluster but all of them 
are partially successful. Among the various as available formulism, only modified Jain 
Khare. In this research work, we calculate the ionization cross section of various atmos-
pheric molecules and we are using modified Jain- Khare semi- empirical formula. This 
formula (Jain- Khare semi empirical) is applicable to calculate the direct dissociate, total, 
single and double ionization cross section. This formula is also applicable to calculate 
partial, photo, integral ionization cross sections of atoms and molecules. The formula is 
useful for finding the rate coefficient of any atoms and molecules. Ionization cross sec-
tion. It is also applicable to calculate partial, photo, integral ionization cross sections of 
atoms and molecules. 
In the calculation of single differential cross-section for the production of ith type of ion 

we have replaced it by )( iI+ε . The energy loss suffered by primary electron is from the 
calculation of partial double differential cross section as a function, second any electron 
energy cross it and the scattered angle θ on the differentials of eqn. with respect to solid 
angle θθδ dSind =                                
Double differential cross sections are angular dependent in all the scattering geometric 

and hence the angular oscillator strength (idf in this contact, we have employed the 
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triple different generalized oscillator strengths in the Bethe region rather than the linear 
optical oscillator strengths.  Lassettre theorem. In the optical limit, where K-0, TDGOS 
reduces to the angular linear oscillator strengths.
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The triple differential cross section is derived by the differential of double cross sections 
with respect to the energy of the second ejected electron. In (e, 3e) process, however, the 
outgoing electrons are indistinguishable; the two ejected electrons are designated by their 
energies ξε & respectively. The total energy loss is defined by ξε ++= 1IW  at fixed 
incident electron energy and second electron energy treating constant values of ( )ε+1I  
one gets ξddW =

Results and discussion:-
In this paper the results of the absolute partial ionization cross section measurements for 
the CF4 are calculated from threshold to 350 eV by the use of modified Jain-Khare ap-
proach. Table 1 shows the measured partial cross sections for the formation of the CF3+ 
parent ion and all singly charged fragment ions CF2+ , C+ and CF4(Total). These partial 
ionization cross sections along with the total  ionization cross section are also summa-
rized in Table 1. 

Energy CF3+ CF2+ C+ Total
15 0.00951 -      - 0.00951
17 0.101332        -      - 0.101332
19 0.283199 0.0067      - 0.289899
21 0.484072 0.2667      - 0.750772
23 0.68055 0.4125      - 1.09305
25 0.8626 0.5429      - 1.4055
27 1.026591 0.6648      - 1.691391
29 1.171961 0.7782      - 1.950161
31 1.299575 0.8826 0.07426 2.256435
33 1.410903 0.9778 0.1534 2.542103
35 1.507608 1.0638 0.3176 2.889008
39 1.663649 1.2107 0.4936 3.367949
41 1.725928 1.272 0.5564 3.554328
45 1.825241 1.3769 0.6569 3.859041
49 1.897539 1.4588 0.7361 4.092439
55 1.968666 1.5489 0.8294 4.346966
59 1.997724 1.592 0.8793 4.469024
65 2.021726 1.6374 0.9404 4.599526
69 2.027976 1.6576 0.9735 4.659076
75 2.026843 1.6768 1.0143 4.717943
85 2.006151 1.6871 1.0633 4.756551
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Energy CF3+ CF2+ C+ Total
95 1.971629 1.68 1.0979 4.749529

105 1.93 1.6625 1.1148 4.7073
115 1.885096 1.6388 1.1259 4.649796
125 1.839163 1.6116 1.131 4.581763
135 1.793488 1.5826 1.1317 4.507788
145 1.748814 1.5527 1.1292 4.430714
155 1.705538 1.5227 1.1245 4.352738
165 1.655738 1.4929 1.118 4.266638
175 1.623895 1.4637 1.1102 4.197795
195 1.548976 1.4074 1.092 4.048376
215 1.480431 1.3544 1.0717 3.906531
235 1.417668 1.3046 1.0501 3.772368
249 1.376848 1.2717 1.0347 3.683248
275 1.307084 1.2144 1.0055 3.526984
299 1.248871 1.1658 0.9787 3.393371
325 1.191611 1.1172 0.9501 3.258911
349 1.14343 1.0758 0.9243 3.14353
350 1.1413 1.0739 0.9236 3.1388

The results from fragmentations of CF4 are shown in TABLE 1.
To check the accuracy of present result, we have carried out a comparison of total ioniza-
tion cross section with the available theoretical and experimental data [1-2,6-7]. In the 
figure1, 1(a),1(b),1(c) represents ionization cross-section for the CF3+,CF2+, C+ ions 
respectively and fig.2 represents the total differential ionization cross-section of CF4 by 
electron impact.

Fig.1(a) shows ionization cross section of CF3+ ion.
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Fig.1(b) shows ionization cross section of CF2+ ion.

Fig.1(c) shows ionization cross section of C+ ion.
 Fig.1(a),1(b),1(c) represents the production of the CF3+,CF2+  and C+ ion. 
Fig.1(a) CF3+,the onset is at 14.63 eV shows maximum cross section at 65 eV. 
Fig.1(b) CF2+, with an appearance energy at18.97 eV shows maximum cross- section at 
85 eV.
Fig.1(c) C+, with an appearance energy at 31.65 eV shows maximum cross-section at 
115 eV.
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Fig.2 shows the Total ionization cross-section of CF4 molecule.
The present result are in satisfactory agreement with data .Further, there is no way to 
compare the present results above W > (E+I)/2, the maximum energy employed in the 
experiments. However, the present results are symmetric with respect to W/2. It is re-
markable that differential cross- sections can be divided qualitatively in two parts, one 
the dipole allowed part, known as the glancing collision and second the non dipole part 
known as the knock-on collision, corresponding to the Bethe and the Moller parts of the 
present semi-empirical formula. Large values of the differential  cross-section for slow 
secondary electron appear from the growing contribution of the dipole allowed interac-
tion while above W ³ (E+I)/2  the cross-section is highly affected by the exchange effects, 
which are taken into account through the Moller part of the formula. 
The accuracy of the present formula is linked with the accuracy of oscillator strength. 
Theoretically, the accuracy of the present calculation can be increased if we have the 
more accurate experimental data for the photo-ionization cross-section for the production 
of various ions.

References:- 
[1]. M.R.Bruce.phys.Rev.A 44(1991)2921-2934
[2]. MC Bordge,J.Appl.phys 80(1996)1325
[3].  T.W. Shyn, W.E. Sharp, phys. Rev. A 20(1979)2332.
[4].  G.N. Ogurtsov, J. phys. B. 31(1998)1805.
[5].  T.Masuoka, phys. Rev. A. 50 (1994)3886.
[6]. J.Moxom, phys.Rev.A.62(2000)052708.
[7]. J.M.Ajello,J.Chem.Physics 64(1976)
[8]. D.K. Jain, S.P. Khare J. phys B 9(1976)1429.
[9].  S.Pal, S. Prakash, S. Kumar, int.J. mass spectrum.Ion process. 153(1996)79.
[10] P. Bhatt and S.Pal Chem. Physics 327(2006)452-456.    
[11] H.Bethe Ann. Phys. (Leipzig) 5, (1930) 325.



10 | SGI Reflections | Dec 2012

Mobile Marketing – Gateway to Engaging Generation X

Rohit Bansal1, Varsha Dadhich2

1 Assistant Prof., Department of Management Studies, Vaish College of Engineering
Rohtak-124001, Haryana, India, 2Student, Department of Management Studies, Vaish 

College of Engineering, Rohtak-124001, Haryana, India

Abstract
The developments in the field of technology changed the way in which consumers behave, 
inform themselves and communicate with each other. This change in behavior influences 
the way in which companies have to transmit the marketing message to the consumer. 
Besides the internet, which is nowadays one of the most used communication channels, 
in the past years the mobile phone gained more and more importance in the everyday life 
of consumers. Therefore, the easiest way for a company to communicate with its consum-
ers is through the mobile phone. Therefore a new type of marketing was developed: the 
mobile marketing. Mobile marketing, which involves two- or multi-way communication 
and promotion of an offer between a firm and its customers using the mobile, a term that 
refers to the mobile medium, device, channel, or technology, is growing in importance in 
the economic environment. It has the potential to change the paradigm of marketing from 
one based on consumers entering the market environment to companies entering the con-
sumer’s environment through anytime, anywhere mobile devices. This article presents 
the definition of mobile marketing with its advantages and disadvantages, as well as the 
challenges and current and future trend in mobile marketing

Keywords: communication mix, interactivity, mobile marketing.

1. Introduction
Mobile marketing is marketing on or with a mobile device, such as a cell phone. Mobile 
marketing can also be defined as “the use of the mobile medium as a means of marketing 
communication”, the “distribution of any kind of promotional or advertising messages 
to customer through wireless networks”. More specific definition is the following: “us-
ing interactive wireless media to provide Customers with time and location sensitive, 
personalized information that promotes goods, services and ideas, thereby generating 
value for all stakeholders”. Mobile marketing is commonly known as wireless marketing, 
although viewing advertising on a computer connected to a home local area network is 
not considered to be mobile marketing. According to the Forester Research Report from 
the Business Communication Review, in 2005, 67% of the US American households had 
at least a mobile phone and the households with only one mobile phone were in minor-
ity. According to Ben Wood, vice president of Gartner Research, the demand for mobile 
phones has exceeded the most optimistic expectations in 2009, and there are worldwide 
4.6 billion mobile phone contracts. At least every second person on the street uses a cell 
phone. Figure 1 shows development of ICT in global context. 
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FIGURE-1
Global ICT development, 1998-2009
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With such a ubiquitous presence in our lives, it is not surprising that the preferences of 
people for mobile phones changed their communication styles and their social behavior. 
The biggest change brought by the mobile phones that it frees the consumer from the 
constraints of physical proximity and spatial immobility. The main objective of mobile 
marketing is to increase the awareness level of the brands. Besides this with the help of 
mobile marketing, a company can gather information about the customer’s needs and 
preferences. Like any other form of marketing Mobile Marketing also needs a policy, so 
that consumers shouldn’t feel that they are permanently attacked by the advertising on 
their personal mobile phones. The Mobile Marketing Association adopted a guideline, 
which includes six C-elements: choice, control, consideration, customization, constraint 
and confidentiality.

1.1 Definition of Mobile Marketing
Mobile Marketing Association (MMA, 2006), defines mobile marketing as “the use of 
wireless media as an integrated content delivery and direct response vehicle within a 
cross media or standalone marketing communications program”.
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1.2 Reasons to go for Mobile marketing: - 
Today consumers are using their internet enabled mobile devices to make personal and 
spending decisions. Consumers are using their smart phones for everything - informa-
tion, news, entertainment, shopping, research, finding local areas of interest, etc. There 
some important reasons that attract any business towards mobile marketing. These are 
discussed below:- 
• Reach: - It reaches where other media does not. Users carry their mobile phones 

everywhere
• Instant: - Research has shown that most text messages are opened in a matter of min-

utes. The “instant” factor can enable companies to create time-specific and location-
specific marketing programs. 

• Direct Communication: - Mobile enables companies to communicate with consum-
ers directly. Unlike traditional media like TV, Newspapers, etc which is shared – mo-
bile makes it possible to engage consumers one-to-one, which is not possible with 
other media.

• High Response Rate: - Research shows that consumer response rate to mobile mar-
keting is much higher than that for traditional media. For ex response rate for SMS is 
15% while it is around 1%-3% for as direct mail.

• Location Aware: - Companies can execute location aware marketing campaigns - 
which is simply not possible with other channels. For ex deliver a 10% coupon when 
a customer comes within 2 miles of your company or walks in a store. 

• Interactive: - Two-way communication makes the mobile channel very powerful and 
compelling for companies. 

1.3 Types of Mobile Marketing
• SMS – Short message service:- SMS – text messaging is a key part of mobile mar-

keting. It’s the mobile equivalent of email marketing on the internet. But there are 
important differences– one of the most important being that SMS is, generally, less 
spammy than email marketing. 

• MMS – Multimedia Message Service:- MMS is an extension of SMS text messages, 
involving the sending and receiving of multimedia content, in particular, images but, 
also, audio and video content.

• Mobile Applications: - Mobile apps have burgeoned in recent times; helping to 
make mobile the success it is today. Mobile apps are, also, used for marketing pur-
poses. For example, they can contain adverts. 

• In-game Mobile Marketing: - Mobile games are split into the following categories: 
interactive, multi-player, social networking, and casual. Brands are very much in-
volved in in-game mobile marketing, via promotions and the sponsorship of games.

• Bluetooth: - In Bluetooth marketing, a mobile device links into a hotspot with access 
to high transfer speeds. It is, typically, free of charge. It’s used for example, in shops/
exhibitions in order to promote products/services.

• Mobile Web Marketing: - This involves advertising on web pages designed for mo-
bile technology.
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 2. Objectives of the Study
The main objectives of the study are:-
i. To identify the Pros and Cons of mobile marketing.
ii. To find out challenges in the area of mobile marketing.
iii. To outline present trend and see the future possibilities in the area of mobile market-

ing.

3. Literature Review
Scharl et al. (2005) define mobile marketing as the use of a wireless medium to provide 
customers with individualized information about products, services, and ideas at any time 
and locations, which benefit all stakeholders. 
Wireless Advertising Association (WAA) defines mobile marketing as releasing advertis-
ing messages to mobile phones or PDAs through the wireless network (Xu, 2007). 
According to Advertising age (2006, p. 20) mobile marketing is defined as “the use of 
wireless media as an integrated content delivery and direct-response vehicle within a 
Cross-media marketing communications program”.
Leppäniemi et al. (2006) carried a comprehensive review about mobile marketing re-
search and found 21 different definitions. The authors found that academicians have used 
different terms interchangeably such as mobile advertising, wireless marketing and wire-
less advertising which all refer to mobile marketing. 
The critique which was made by Leppäniemi et al. (2006) and Balasubramanian et al. 
(2002) is that there is no conceptual agreement about the definition of mobile marketing, 
besides most of the proposed definitions mainly focused on the technology itself rather 
than trying to go beyond that to clearly relate such technology into marketing field. 
However, what tends to be unique about mobile marketing strategy is that the mobile 
device is exceptionally personal (Tahtinen & Salo, 2003) thus enabling marketers and 
advertisers to interact directly and get customers engaged in a direct dialogue by replying 
to the message content (Bauer et al. 2005), unlike the traditional advertising media which 
is regarded as a non-personal means of sending a message where customers are passive 
(Ayanwale et al. 2005). 
It has been suggested that in the mobile marketing network, firms can get customers en-
gaged through a call-to-action which is not possible via other media channels and make 
customers respond via text messaging, multimedia messaging, picture messaging, Blue-
tooth alerts, or voice channels on their mobile(Carter, 2008). 
It is quite clear that mobile marketing is considered as a viable means of marketing com-
munication because of the inherent attributes and characteristics in such strategy which 
include personalization, localization, uniqueness, ubiquity and interactivity (Bauer et al. 
2005). 
To support this line of thought, WWA carried a survey in mobile marketing industry and 
found that more than 90% of mobile advertising practitioners, agencies and professionals 
agreed about the necessity of the medium to be personalized in order to succeed. Besides, 
there is a wide recognition that such a strategy is embraced by different firms because of 
its high retention rate, high reach, high response rate and low cost (Pearse, 2005). 
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This is evident in the findings of Forrester research where 47% of companies have set 
plans for boosting their mobile marketing expenditures next year, third of interactive 
marketers now utilize mobile marketing, and another one-third plan to do so ( Magill, 
2009). 

4. Pros and Cons of Mobile marketing

4.1 Pros/ Advantages of Mobile Marketing 
4.1.1. Quantity of devices - Sheer quantity of mobile devices (many countries now 

have 100% penetration – almost double the penetration of people with PCs).
4.1.2. Experience exposure / location-based marketing – Mobile phone users can be 

exposed to various experiences in different locations – with the various different 
experiences offering opportunities to mobile marketers.

4.1.3. Better ad campaign returns – Often better ad campaign returns on mobile than 
web. Ad campaigns can be made more personal and interactive on mobile than 
web

4.1.4. Unique Individual Metrics - The metrics generated out of mobile marketing 
campaigns is on a per-user-basis as opposed to general data for TV/Newspaper 
campaigns. This data can be used to further optimize mobile marketing programs 
and gives rich insight into customer trends/preferences /habits.

4.1.5. Cost Effective: - Mobile technology like SMS, Mobile Websites, QR Codes, etc 
is much cheaper than traditional media. Advertising in traditional media like TV, 
Newspaper, etc can be very expensive.

4.2 Cons/Disadvantages of Mobile Marketing 
4.2.1. Open Standard – Designers are really challenged by users with phones with dif-

ferent viewing sizes, browsers and operating systems.
4.2.2. Not user-friendly - Well it’s not as user friendly as a laptop, for example, due to 

its size. This can have limits on user experience in general.
4.2.3. Difficult to use – Often features / apps are complicated to use and take time / 

interest to learn
4.2.4. Ad campaigns can easily backfire – Ad campaigns that are not relevant to audi-

ences and/or are bad can really back-fire because mobiles are so personal, and 
users don’t want to be interrupted with advertising they dislike

4.2.5. Brand interaction – Extra way of increasing brand interaction.

5. Challenges in Mobile Marketing 
5.1. Difficulty in tracking the right metrics: - Many of today’s marketers come 

from the online desktop world. When it comes to analytics, we think in terms of 
unique visitors, time spent on the website, online purchases, and other traditional 
desktop-related metrics. While some of these metrics can still be valuable when 
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analyzing customer’s mobile efforts, they clearly don’t offer deep enough insight 
into mobile visitors’ behavior. Some of the matrices that are missing in mobile 
AD campaign are-In store visits, Purchase and coupon redemption, Accurate lo-
cation of the visitors etc. 

5.2. Difficulty in understanding consumer context: - On mobile devices the situa-
tion is flipped: cookie tracking on smart phones is limited and less reliable, and 
as a result the advertiser knows less about customers and their history. Smart 
phone screens are limited in size, and mobile visitors are typically in a hurry. 
Understanding the mobile visitor’s location and context, is usually a difficult task 
to perform.

5.3. Difficulty in understanding mobile behavior by device: - There are still enough 
marketers out there who tend to bunch all mobile devices into the same “mobile” 
category. For ex: - Tablet and smart phone users usually consider in the same 
category. In reality, tablet and smart phone visitors should be treated as two com-
pletely different categories, and tablet use is a lot closer to that of the home com-
puter. Tablet use tends to be more about information consumption, while smart 
phone use is more action-oriented and urgent.

5.4. Questionable effectiveness of mobile ads. According to Mobile Marketer, the 
tolerance for mobile ads is 2.5 times lower than that of the television ads (with 
only 11 percent of smart phone users favoring mobile ads, as compared to 27 
percent favoring TV ads).

5.5. Responsive web design: not always best for optimized mobile experiences. 
Google has been promoting responsive web design (which means serving ex-
actly the same content to all devices) as the preferred web development method. 
Responsive Web design approach has serious limitations when it comes to opti-
mizing for the user experience. In many cases customers look for different infor-
mation on smart phones than they do on PCs or tablets, responsive web design 
approach can work against what is best for the business and the customer

6. Suggestions to overcome challenges- 
The growing popularity of mobile engagement comes with its set of challenges: metrics 
that may unobvious and difficult to track, the need to customize your message based on 
consumer context, and currently recommended practices that may contradict your ob-
jectives. With that, there is plenty of opportunity for new mobile marketing, innovative 
solutions and experiments.
• Producing valuable content- Mobile marketing is essentially B2B marketing and in 

order to make it work, a company has to tap into the needs of the client. The target 
audience’s problem and demand has to be understood. The product seller has to make 
the customer aware of the solution to his problem and let the customer know that the 
company can provide that solution. 

• Adding easy incentives-Mobile marketing is all about getting trust through sales. To 
make the sales effective, the companies need to provide schemes, discounts and other 
incentives to customers. But the challenge arises when there is a gap between incen-
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tives offered to customers and the ability of the stores to recognize the offer. This gap 
needs to be filled.

• Customer based Content-Customers have varying needs and demands. To capture 
the entire market, the product needs to cater to a wide range of customers. Mobile 
marketing needs to develop a form of sales that addresses the needs of various cus-
tomers at the same time.

• Being up to date with latest development-The rate of development in the techno-
logical field is mind boggling. Newer models of phones are launched every week. For 
mobile marketing to have a significant impact, mobile marketers need to analyze how 
users access their mobiles, and how the behavioral patterns of users correspond to 
their online activities. Companies need to keep their pulse firmly on the trends ruling 
the markets and modify their sales strategy accordingly.

7. Current and Future Trend in Mobile Marketing

7.1 Current trend in Mobile Marketing
• Location-Based marketing-In location-based marketing, marketers are able to reach 

mobile phone users via GPS and location-based technology – basing their marketing 
efforts on the location of mobile users. Not only that, but they can refine what they 
communicate based on knowledge they already have on the user. This will lead to 
the; relevant marketing, on the spot marketing opportunity as well as various creative 
opportunities in which to communicate to audience.

• Apps: - Apps are playing a key role in the success of the mobile industry in general. 
Gartner predicts the mobile app market will increase from $6.8 million in 2010 to 
$29.5 billion by 2013. Advertising within apps is predicted to be worth $0.6 bil-
lion, worldwide, in 2010. And, secondly, branding (i.e. brand-sponsored apps). Many 
brands have had great success with brand apps. 

• Barcodes/QR codes- Mobile (2D) bar codes contain information that can be picked 
up by mobile phones. The information can be used for a range of marketing purposes 
(promotions, to activate downloads, discount vouchers, and more). Bar codes can be 
strategically placed in public areas adding an extra dimension to existing marketing 
channels i.e. product display, promotions display, adverts, etc. 

• SMS-Text message advertising has been around for a while. It’s always, potentially, 
been attractive to marketers because of its various marketing purposes (promotions, 
alerts, voting, coupons, and more), can be relatively cheap with relatively good ROI 
(compared with emails, for example
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FIGURE-2
Current Marketing Industry Trend (January 2013)
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7.2 Future trend in Mobile Marketing
• Smart phones to Overtake Other Mobile- Of course, more and more users will 

become initiated into mobile handsets.  Not only will their number of users increase 
sharply; more types of new smart phones with more user-friendly capabilities will 
emerge. Smartphone units sold worldwide in 2009 will grow 14.5% from 2008 levels.

• Social Networking Site Access-Social networking sites will get more exposure on 
mobile phones.  Social networking reaches far beyond the conventional computer: 
because our mobile devices are always with us, it is expected that more than half of 
social networking will be done on mobile phones – at any time and any place. This can 
be better understood by looking the result of internet access through mobile phones.

FIGURE-3
Mobile Access to the Internet
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• Rise in Social Games- More social games in mobile devices will be developed.  They 
can be played anytime, anywhere, as long as you have a mobile device with you. 
Which means that companies smart enough to market with mobile games can achieve 
prominence in the mobile community   .

• More Video on Smart phones-Videos will become a greater trend in mobile market-
ing.  With so many smart phones already capable of capturing video, it is time for 
businesses to look at the bounds of video marketing beyond YouTube or similar.  Vid-
eos can now be viewed anywhere, anytime, at convenience, and companies should 
poise themselves for it in the following years.

• Mobile Money Transfers-More currency will exchange through mobile phones. 
2011 saw $86.1 billion move around the world in about 141 million exchanges. Thus, 
it is expected that companies who offer mobile payment will enhance its capabilities.  
Mobile banking will also be rising in developing countries where banks are scarce.

8. Conclusion
The new generations of consumers have very high brand awareness, they act on inter-
national markets through the internet and their opinion can have a great effect on people 
in different parts of the world. The benefits of mobile marketing speak for themselves: 
mobile marketing is very personal, immediate, offers one-on-one communication, does 
not depend on time and space, and promises to accurately and clearly target the consum-
ers. Nevertheless, mobile marketing cannot stand alone, but must be the center point in 
a marketing campaign. It is not “magical”, but has to be included in the Marketing mix 
along with other, more traditional marketing forms, in order to reach the needed volume 
of audience. The key to successful implementation of a mobile element is “integration”.
The development of mobile marketing and the increasing trend of implementing this new 
marketing form in the marketing mix of different companies clearly shows that mobile 
marketing is the marketing form of the future. With the daily development of technol-
ogy and the new ways of communication and recreation, companies have a very good 
premise to advertise their own products and brands. Companies that are using mobile 
marketing can try more than companies using traditional marketing forms, their different 
ideas and mix through the mobile marketing, with very low costs and a great impact on 
the consumer. As for any good campaign, mobile marketing needs a concept and a good 
implementation –so it can reach the customers and the set objectives. Although mobile 
marketing may not be appropriate for every company or product so it should be carefully 
implemented in the company’s marketing mix after analysis all the challenges and op-
portunities available.
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Abstract
Cryptography with simple encryption algorithm and optimized key management is con-
sidered as the best technique for the data security. Efficient encryption algorithm should 
have fast response and reduced complexity. Key selection techniques, their analysis for 
security provision of multinode network have attracted significant interests recently. The 
keys used for encryption/decryption process must be generated very carefully. Perfor-
mance of variable keys has also been analyzed using C++ and it has been observed that 
encryption time reduces significantly. It makes the cryptographic model more secured 
and hacker gets less time to generate random attacks.

Key Words: Encryption, Keys, Cryptographic Model, hacker.

Introduction
For a secured system it is desirable to optimize the combination of data and keys, so that 
the time available to hackers is reduced. One can hack the data by knowing the infor-
mation about the radiations of a machine, key length, encryption time, number of sta-
tions and block size [3]. A few algorithms create dummy file which has been generated 
alongwith the encrypted data in order to misguide hackers and acts as overhead. Same 
encryption technique is used to transmit the fake files along with data. The information 
about the key is present in the encrypted data which solves the problem of transporting 
secured keys from transmitter to receiver. In a practical system; encrypted data is passed 
through the various stations which are capable to re-encrypt the data by their own key. 
Key generation and encryption techniques are usually based upon the mathematical prop-
erties of polynomials. So, basically it is a tradeoff between key length and security level 
[2,7] The keys having more number of bits requires more computation time which simply 
indicates that the system takes more time to encrypt the data. The keys are based upon the 
mathematical functions; for n  number of bits (0/1) key length the possible combinations 
are n2 . The combinations are always of deterministic nature if evaluated by mathemati-
cal tools; therefore, it is very clear that the key can be recovered by using mathematical 
tools. Higher order polynomial provides more secured cryptographic model but it also 
increases complexity in the system; as a result the probability of error is increased [4-5]. 
The cryptographic model which has more number of keys, longer key length and vari-
able data lengths increases the complexity. Cryptography requires continuous efforts to 
achieve security; initially efforts are required for the generation of keys. Once the keys 
have been generated the next step is to encrypt the data and send it over the web [8-9]. 
The question is that how much time has been required by the processor to get the key 
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generated from the data. The hacker can be able to determine the keys by using vari-
ous permutations and combinations techniques. The idea is to encrypt the data by using 
multiple keys and then transmit it over the web and then to generate the new key for the 
re-encryption of the data. The encryption model consists of S-Boxes which are used to 
generate, compute and process the keys  [1-6].

Simulation Results for Processing and Hacking Time for Variable Key Lengths
The simulation results for processing and hacking time for different input data streams 
when encrypted by multiple keys of variable length in a MN have been carried out.

Case –1: For Nodes=30, S-Boxes= 8, 1st key length= 8-16 bits, 2nd key length= 8-16 
bits

S. No. Data Length (Bits) Processing time (ns) Hacking Time (min)
1. 16 50.27 70.31
2. 32 26.34 45.92
3. 64 26.49 45.98
4. 128 28.14 47.27
5. 512 29.15 48.39

Table 1: Processing and Hacking time for 16, 32, 64, 128 and 512 data length by using multiple keys hav-
ing variable key length for both 1stand 2nd respectively designed with 8 S-Boxes

Figure 1: Processing and Hacking time Vs Data length for Node=30, S-Boxes=8 having multiple keys of 
variable lengths (8 to 16 bits for both 1st and 2nd key)

From the Case-I, it has been observed that the hacking time increases due to increase in 
the number of nodes and the users. The number of nodes is increased in order to accom-
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modate more users, therefore, the increase in the hacking and processing time becomes 
significant. The scheme is preferable for the use of only short data length sequences 
ranges from 1-64 bits. 

Case –2: For Nodes=30, S-Boxes= 8, 1st key length= 8-16 bits, 2nd key length= 16-
32 bits 

S. No. Data Length (Bits) Processing time (ns) Hacking Time (min)
1. 16 32.29 78.92
2. 32 27.35 45.98
3. 64 27.49 46.23
4. 128 28.85 47.86
5. 512 29.99 48.53

Table 2: Processing and Hacking time for 16, 32, 64, 128 and 512 data length by using multiple keys hav-
ing variable key length for 1st and 2nd respectively designed with 8 S-Boxes

Figure 2: Processing and Hacking time Vs Data length for Node=30, S-Boxes=8 having multiple keys of 
variable lengths (8 to 16 bits for 1st and 16 to 32 bits for 2nd key)

The results achieved from Case-2 shows that the processing and hacking time further 
increases due to the time taken by the S-Boxes in order to generate 2nd key which is of 
long length in comparison with the 1st key. The scheme is not suitable to encrypt the long 
data length sequences because the short length of 1st key makes the model unreliable.
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Case –3: For Nodes=30, S-Boxes= 8, 1st key length= 16-32 bits, 2nd key length= 
8-16 bits

S. No. Data Length (Bits) Processing time (ns) Hacking Time (min)
1. 16 32.34 71.22
2. 32 28.16 37.43
3. 64 28.21 38.46
4. 128 29.37 38.94
5. 512 30.12 39.53

Table 3: Processing and Hacking time for 16, 32, 64, 128 and 512 data length by using multiple keys hav-
ing variable key length for 1st and 2nd respectively designed with 8 S-Boxes

Figure 3: Processing and Hacking time Vs Data length for Node=30, S-Boxes=8 having multiple keys of 
variable lengths (16 to 32 bits for 1st and 8 to 16 bits for 2nd key)

From the table 2and figure 3, it has been observed that the hacking time reduces due to 
increase in the 1st key length; there has been a smooth response of the model in terms of 
hacking time.  The hacking time has been varied slightly with increase in data length from 
1-512 bits, which has indicated that the model is free from congestion problem. The vari-
ation in data sequence has not caused any complexity and has been preferable to encrypt 
the data ranges from 1-512 bits.
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Case –4: For Nodes=30, S-Boxes= 8, 1st key length= 16-32 bits, 2nd key length= 16-
32 bits

S. No. Data Length (Bits) Processing time (ns) Hacking Time (min)
1. 16 50.12 71.86
2. 32 39.29 36.29
3. 64 39.54 37.12
4. 128 40.82 37.43
5. 512 40.39 37.92

Table 4: Processing and Hacking time for 16, 32, 64, 128 and 512 data length by using multiple keys hav-
ing variable key length for both 1st and 2nd respectively designed with 8 S-Boxes

Figure 4: Processing and Hacking time Vs Data length for Node=30, S-Boxes=8 having multiple keys of 
variable lengths (8 to 16 bits for 1stand 16 to 32 bits for 2nd key)

Table 3 and figure 4 shows that the hacking time further reduces and scheme is effec-
tive for the encryption of data sequence ranges from 1-512 bits. The encryption process 
has provided smooth and reliable results; therefore, there is no danger of congestion and 
complexity. 

Conclusion and future Scope
Eight and sixteen S-Boxes have been used for encryption of the data with multiple keys 
of fixed length. From previous section, the following results have been obtained which 
are verified on DSP Kit (TMS 320 ADP6713) for fixed length. If number of nodes is in-
creased from 5 to 30, the security level of model has been decreased. Section 5.2, Case-1 
shows that for 30 nodes having 8 S-Boxes used to design two keys of equal length (8 
Bits) in order to encrypt 32 bit data sequence 19.67ns of processing time and 98.39min-
utes of hacking time has been observed which shows 60.62% increase in hacking time. In 
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order to reduce the hacking time the key length has been increased from 8 to 16; Case-4 
indicates that this combination reduces the hacking time from 98.39 minutes to 52.12 
minutes with 2.76ns increase in the processing time which hardly affects the encryption 
process. Evaluation of the failure rates of keys helps in reducing the system overheads 
and faulty keys can be easily removed from the nodes. Computational units are utilized 
in an optimized manner; as a result the model has less heat dissipation. The hacking time 
can be further reduced if hybrid techniques such as neural, fuzzy with rough sets and 
Genetic Algorithm are used for the evaluation of failure rate of keys.
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Abstract
Migration, literally speaking, is a word which denotes the movement of a large number of 
people. In today’s globalized world, this happens mostly for livelihood. It is a bitter truth 
of today’s globalized world that it happens on large scale regionally, nationally and inter-
nationally. Regional and national migration has always been there but in today’s scenario, 
international migration is become common. On account of displacement, people suffer 
mental and cultural crisis. They really find it difficult to adjust in a different environment 
from their own. They get to face a totally different culture. A culture is always deep root-
ed in a person, he is grown up with. It is no wrong to say that a man’s inner self is made 
of it. And when he finds himself in a different environment, he cannot cope with it truly. 
Mental displacement is more dangerous than physical one. This mental displacement and 
cultural crisis make people shatter from inside. Sometimes these problems make them 
prone to some other mental problems. This displacement can create existential problems 
in people which are more common in modern era.

Introduction
Migration has always been there on this earth since the origin of man. Now a days, it has 
become an evident phenomenon in today’s commercialized global world. People tend to 
migrate due to a number of reasons: higher education, livelihood, better opportunities 
etc. But the migrants have to pay for this in lieu of their aspirations. Migration put the 
people in a state of physical and mental displacement and cultural crises as well. Indian 
Diaspora has experienced mental displacement and cultural crises in western countries. 
Today the wide world has shrinked to a small village and a number of communication 
technologies have been introduced. Through these high-tech technologies, the sense of 
being physically far away from their roots is got diminished. Media, movies, magazines, 
and the cyber communities continually keep refreshing the link. It is basically this link 
that creates a gnawing feeling of being away emotionally from their roots for the Indian 
diasporic community. A sense of loss aggravates inside their conscience. They find them-
selves quite close to their roots but enough far also simultaneously. Thus the sense of 
physical displacement does not exist in today’s scenario but other predicaments can not 
be discarded in any circumstances. A different way of living, different eating habits etc 
create turmoil in migrant’s life. Authors like Anita Desai and Sunetra Gupta are born in 
India but migrated to America and London respectively. They have also confronted the 
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predicaments same as other migrants which they truly depicted in their writings through 
various characters and stories. Salman Rushdie says in reference to diasporic writers:

It may be that writers in my position, exiles or emigrants or expatriates, are    haunt-
ed by some sense of loss, some urge to reclaim, to look back, even at the risk of 
being mutated into pillars of salt. But if we do look back, we must also do so in the 
knowledge- which gives rise to profound uncertainties- that our physical aliena-
tion from India almost inevitably means that we will not be capable of reclaiming 
precisely the thing that was lost; that we will, in short, create fictions, not actual 
cities or villages, but invisible ones, imaginary homelands, Indias of the mind. (Im-
aginary Homelands, 10)

These predicaments of the migrants find expression in the following creative writings 
by Anita Desai and Sunetra Gupta.

Bye-Bye Blackbird
This novel is a psychological study of Indian immigrants in London. In this novel Anita 
Desai deeply examines east-west encounter and deals with the immigrants’ with their di-
lemmas of existence in a foreign land. The novel highlights the Indian people who are en-
chanted by the magical grace of English culture but when confront it they find it difficult 
to adjust in a different environment. They become reminiscence about the warmth and 
freedom and culture of their own country. The racial problem has been highlighted here 
that the Asians have to confront in the country. The novel Bye-Bye Blackbird has the new 
aspiring Indian migrant Dev, who stays with his friends Adit Sen and his English wife 
Sarah Sen. He starts facing adjustment problems from the very next day of his arrival to 
this land of opportunity. The novel opens on a London morning with the arrival of Dev 
from India. He starts his life in a different culture, changed atmosphere and a completely 
new setting. His sense of being in exile, displaced and cut-off from his roots aggravates 
day by day. When he is called a “wog” by an English guy, his anger broke-out which is 
clear from his conversation with Adit:

‘I wouldn’t live in a country where I was insulted and unwanted,’ he said grandly. 
‘No? Why have you come then?’ Still Adit’s voice showed no hostility, only la-
ziness. ‘To study. You know that. I will go back to India an “England-returned 
teacher. I will teach. It’s a pity I have to come all the way here for a proper educa-
tion but there it is- I must.’ ‘Oh! Noble, noble man. When you go back- to enlighten 
the dark races with keynes’s theory of economics- they will award you the Padma 
Bhushan, class 2, on Republic Day. How fine you will look with it shinning on the 
front of your dirty purple pullover.’ Dev threw grass at him, covered him with earth 
and leaves, ‘Laugh. Go on. That’s all you people do, you lazy immigrants. God. 
You should go mad- mad, when even school boys can call you names on the streets, 
when you find that the London docks have three kinds of lavatories- Ladies, Gents 
and Asiatics. But what did you do? You laughed’ (Bye-Bye Blackbird, 19).
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Sarah is the victim of Cross-cultural situation. She has to confront two cultures at 
the same time. Being a wife of an Indian and born as an English, she faces cross-
cultural predicament all the time. When Adit realizes his displaced status in London 
and feels reminiscence about his home land, Sarah immediately gives her consent. 
She hopes that being in India she would also be able to come out of this cross-
cultural situation. 

Memories of Rain: - In Sunetra Gupta’s novel Memories of Rain the protagonist 
Moni is typically romantic who “had loved Heathcliff before she loved any man” 
(Memories of Rain, 177). She finds in Anthony, who is English, a hero figure straight 
out of the novels of Jane Austen or Thomas Hardy. Anthony is to rescue her from 
India- “a bizarre and wonderful land”- to England- “this land, this demi-paradise” 
(Memories of Rain, 6). For many middle class Indians, England is a land of grace, a 
land of dreams which they have noticed in the writings of various English poets and 
writers. For Moni also England was something magical in her sub-conscious mind. 
But when she arrives England with Anthony, she finds England quite different from 
the England of her English Literature class. Apparently she gets shocked when she 
encounters with the depressing reality of a fast-paced modern England. She feels 
mentally displaced and becomes reminiscence about her home land, Calcutta. She 
feels alienated from her own people and culture. When Moni decides to return to 
Calcutta a week before Durga Puja, she reminisces how “every autumn she had 
watched the city burst into joy to welcome the Goddess Durga to her father’s home 
(Memories of Rain, 173). And then she feels that “this year she will return with the 
Gods, a daughter come home (Memories of Rain, 174).

Conclusion
Diasporic life separates the immigrants from their roots, their culture, their people and 
especially their home lands that had made them able to dream. But to fulfill that long 
awaited dream people have to sacrifice a lot that creates emptiness inside their minds. 
They loose something so important that they longs to get it back enthusiastically their 
whole life.

References
[1.] Desai, Anita. Bye-Bye Blackbird (1971). Delhi: Orient Paperbacks, 2006.
[2.] Gupta, Sunetra. Memories of Rain (1992). London: Orion, 1992.
[3.] Rushdie, Salman. Imaginary Homelands: Essays and Criticism 1981-1991. Lon-

don: Granta Books, 1991.
[4.] Moghissi, Haideh, ed. Muslim Dispora: Gender, Culture, Identity. New York: Rout-

ledge, 2006.



29 | SGI Reflections | Dec 2012

A Compact wide-band Slotted Monopole Antenna with 
Asymmetrical CPW Grounds

 Vijeta1, Davinder Parkash2

1M.Tech ECE, HCTM, Kaithal, 2Associate Professor, HCTM, Kaithal

Abstract
 A monopole antenna fed by a coplanar waveguide (CPW) with two asymmetrical ground 
planes, is presented. This modified planar monopole antenna are suitable for wireless lo-
cal area network (WLAN) and world interoperability for microwave access (WiMAX) 
applications. The investigated antenna consists of a rectangular patch and a triangle at 
the top. At the rectangular patch there is a meandering of a triangle and circle, and one 
rectangular slot is inserted at the circle. In this design we use asymmetrical DGS ground 
plane & coplanar waveguide (CPW) feeding. It printed on an inexpensive FR4 substrate. 
The measured 10 dB bandwidth for return loss is from 5.0 to 7.79 GHz, covering all 
the 5.2/5.8 GHz WLAN bands and 5.5 GHz WiMAX bands. Also, good similar omni 
directional radiation patterns have been achieved. To investigate the performance of the 
proposed antenna configurations moment method code, IE3DTM, was used for required 
numerical analysis and obtaining the proper geometry parameters.

Keyword:- Wide-band; CPW-fed antenna; Monopole  Antenna; WLAN ; WiMAX

Introduction
With the rapid growth of the demand for low-power, low-cost, and high-integration wire-
less communication products, integrating various communication systems (such as GSM, 
WLAN, and WiMAX) in a single platform has received great attention recently. Hence, 
the development of an antenna with multi-frequency operation capabilities has emerged 
as a critical issue for both the industry and the academia. Several promising antennas 
for multi-band oper-ation, such as the dual-slot antennas, the coupled-fed and direct-fed 
planar invert-F antennas. Wireless local area network (WLAN) and Worldwide Interoper-
ability for Microwave Access (Wi-MAX) technology is the most rapidly growing area in 
the modern wireless communication [1-4]. This gives users the mobility to move around 
within a broad coverage area and still be connected to the network. This provides greatly 
increased freedom and flexibility. For the home user, wireless has become popular due 
to ease of installation, and location freedom. Naturally, these applications require anten-
nas. This being the case, portable antenna technology has grown along with mobile and 
cellular technologies. It is important to have the proper antenna for a device. The proper 
miniaturized antenna will improve transmission and reception, reduce power consump-
tion, last longer and improve marketability of the communication device. In this paper, a 
single band microstrip patch antenna for WLAN & WiMAX  application is designed and 
simulated using moment method code, IE3DTM software. The proposed patch antenna 
cover the band from 5.0 to 7.79 GHz.
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The planar monopole antenna is a good candidate for wireless communication because 
of its simple structure, omni-directional radiation characteristic, low profile, and light-
weight internal antenna. The key design configurations in order to meet this multi-band 
operation include a monopole antenna fed with a meandered coplanar waveguide (CPW).  
Because of lower surface wave lost, easy fabrications and smaller occupation, the printed 
coplanar wave guide fed antenna has become a suitable candidate for such applications. 
In the paper [1-12] we make the study of antennas for the WLAN & WiMAX applica-
tions. WLAN’s are designed to operate in the 5 GHz frequency bands (5.15–5.35 GHz 
and 5.725– 5.825 GHz). Also WiMAX (Worldwide Interoperability for Microwave Ac-
cess) which is allocated the 5.25–5.85 GHz bands. In this paper, we introduce a modify 
microstrip  antenna.  In order to attain the wide band characteristics, the antenna consists 
of a rectangular patch and a triangle at the top. At the rectangular patch there is a mean-
dering of a triangle and circle, and one rectangular slot is inserted at the circle. In this 
design we use asymmetrical DGS ground plane & coplanar waveguide (CPW) feeding. It 
printed on an inexpensive FR4 substrate.. It has been observed that the three resonant fre-
quencies of the antenna could be independently varied by changing the dimensions of the 
structure. Since the proposed antenna design is based on analytical relations, this struc-
ture can be used to design in other frequencies and applications. The antenna can achieve 
wide band performance to simultaneously cover the most commonly used WLAN and 
WiMAX bands. The fundamental parameters of the antenna such as return loss, VSWR, 
gain, directivity and radiation patterns are obtained. All meets the acceptable antenna 
standards. Simulation tool, based on the method of moments (MOM)-ZELAND IE3D 
version 14.10 has been used to analyze and optimize the antenna.

Design of Antenna
Figure 1 shows the geometry of the designed single layer antenna. The antenna has over-
all dimensions of  length L=21.600 mm × width W=5 mm. The proposed antenna is 
printed on dielectric substrate of FR-4 with relative dielectric constant €r = 4.4 and thick-
ness of h=1.6 mm. On the top of the substrate, there is a rectangular patch and a triangle 
patch. At the rectangular patch there is a meandering of a triangle and circle, and one 
rectangular slot is inserted at the circle, and asymmetrical DGS ground plane is printed 
to create appropriate frequency bands.  This structure is fed by a CPW-Fed  line of 50 Ω. 
The proposed monopole has wide impedance bandwidths 5.0 to 7.79 GHz, which covers 
WLAN bands (5.2/5.8 GHz) and the WiMAX bands (5.5 GHz) respectively. To inves-
tigate the performance of the proposed antenna configurations in terms of achieving the 
wideband operations a commercially available moment method code, IE3DTM, was used 
for required numerical analysis and obtaining the proper geometry parameters in Fig.1. 
The geometric parameters were adjusted carefully and, finally, the antenna dimensions 
were obtained to W1=5 mm, W2=1.975 mm, W3=2.025 mm, W4=2.025 mm, W5=1.975 
mm, W6=4 mm,W7=5.05 mm, L1=1.45mm, L2=12 mm, L3=4.05 mm, L4=3.575 mm, 
L5=7.5 mm, L6=4.475mm, L7=4.150mm, L8=4.150mm, L9=1.55 mm, S1=0.525 mm 
and S2=0.525 based on the extensive simulation using IE3D. 



31 | SGI Reflections | Dec 2012

A Compact wide-band Slotted Monopole Antenna with Asymmetrical CPW Grounds

Fig 1: Geometrical configuration of proposed CPW-fed monopole  antenna for wide band operation.

A CPW transmission line, which consists of a signal asymmetrical strip thickness of W4= 
2.025 mm and a gap distance of S2=0.525 mm between the single asymmetrical strip 
and the coplanar ground plane, is used for feeding the antenna. This antenna is different 
from a conventional one, the CPW structure of the proposed design has two asymmetri-
cal finite ground planes, one rectangle with dimensions of L4*W6=3.575 *4 mm2 with 
a rectangular slot with the dimensions w3*w3=2.025*2.025 mm2 and one inverted L-
shaped ground including a vertical section with dimensions of L5*W5=7.5 * 1.975 mm 
and a horizontal section with dimensions of L9 *W7=1.55*5.05 mm.The following table 
is optimal parameters of the proposed antenna to reach the desirable performance.

Table 1.Antenna dimensions
PARAMETER W1 W2 W3

VALUE 5 1.975 2.025
PARAMETER W4 W5 W6

VALUE 2.025 1.975 4
PARAMETER W7 L1 L2

VALUE 5.05 1.45 12
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PARAMETER L3 L4 L5
VALUE 4.05 3.575 7.5

PARAMETER L6 L7 L8
VALUE 4.475 4.150 4.150

PARAMETER L9 S1 S2
VALUE 1.55 0.525 0.525

SIMULATION RESULTS AND DISCUSSION
In this section, we take the numerical results of the parametric studies for the proposed 
antenna, as show in Fig.1. Fig. 2 shows the simulated return losses of the proposed an-
tenna as a function of frequency. Based on the design dimensions shown in Fig.1, a pro-
totype was built. It is clearly seen that resonant modes which are excited at frequencies of 
5.0 to 7.79 GHz which covers WLAN bands (5.2/5.8 GHz) and the WiMAX bands (5.5 
GHz) respectively. 

     

Fig 2: Return loss against frequency of proposed antenna from simulation. 
Fig 3:VSWR of proposed antenna.

Prototypes of the obtained antenna for wide band operation were predicted and measured 
antenna performance such as input return loss, impedance bandwidths, radiation pat-
terns, Gain, current distribution and VSWR are presented and discussed. We compared 
the measured data with the simulated results obtained from the IE3DTM electromagnetic 
solver. The agreement seemed good and a similar curve trend between the measurement 
and the simulative results is seen over the whole operating bands beyond existing a slight 
frequency shift and a frequency discrepancy that may mainly due to the frequency re-
sponse of the substrate permittivity. The VSWR of the proposed antenna using IE3D 
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simulator is shown in Fig.3. Fig.4 shows the measured peak antenna gains of antenna 
using IE3D simulator.

  

Fig 4: Gain of proposed antenna.
Fig 5: Current distribution of proposed antenna.

The current distribution of the proposed antenna using IE3D simulator is shown at the 
Resonant Frequency in Fig.5. 

 
Fig 6: 2D Radiation pattern of proposed antenna.

The 2D radiation pattern of  the antenna using IE3D simulator are shown  in Fig.6. These 
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radiation pattern are shown at the 5.71 GHz.

Fig 7: 3D Radiation pattern of proposed antenna.

The 3D radiation pattern of  the antenna using IE3D simulator are shown  in Fig.7.

Conclusion
A wide-band microstrip antenna for WLAN/ WiMAX applications is proposed in this 
article. By connecting a rectangular patch and a triangle at the top & a meandering of a 
triangle and circle, and one rectangular slot is inserted at the circle & using asymmetrical 
DGS ground plane & coplanar waveguide (CPW) feeding an optimized offset wide-band 
operation is attained. The measured results show that the antenna can cover the bands of 
5.2/5.8 GHz WLAN bands and 5.5 GHz WiMAX bands. Also, good similar omni direc-
tional radiation patterns have been achieved. The proposed structure is of a simple struc-
ture and compact size, and it is suitable candidate for wireless communication systems.
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