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Abstract 

This paper deals with the Photonics research outputs contributed by India 

during 2007-2016.The data for the study has been downloaded from the 

Scopus database. There are 2103 publications were contributed by a total 

of 6899 authors with an average of 3.28 authors per article. The Degree of 

Collaboration was 0.95. Collaborated research works dominated 

throughout the study period. The publications were received 4931 

citations. Majority of the publications were presented in the Conferences. 

Keywords: Scientometrics, Photonics, Authorship Pattern, Citation Analysis, Scopus 

Database. 

Introduction: 

Photonics is the science and technology of generating, controlling, and detecting photons, 

which are particles of light. Photonics underpins technologies of daily life from smart 

phones to laptops to the Internet to medical instruments to lighting technology. The 21st 

century will depend as much on photonics as the 20th century depended on electronics.  

Photonics are applied in the following areas telecommunications, information processing, 

photonic computing, lighting, metrology, spectroscopy, holography,medicine (surgery, 

vision correction, endoscopy, health monitoring), military technology, laser material 

processing, visual art, biophotonics, agriculture, and robotics.  

Methodology:  

The study aims to analyze the Indian contribution to the photonic research outputs. The 

data for the study was downloaded from the Scopus database. The study covered a period 

of 10 years from 2007 to 2016. Statistical indicators like Ratio of Growth (RoG) and 

Bibliometric/Scientometric Indicators like Authorship Pattern, Citation Analysis were 
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analyzed in the study. For analysis and preparing tables SPSS and Excel software has 

been used in the study. 

Review of Literature: 

Varaprasad and Ramesh (2011) discussed the Indian Chemical Research activity during 

1987 - 2007 using SCOPUS database. They tried to quantify the National contribution to 

World efforts, and identify areas of relative strengths and weaknesses. Sinha and Joshi 

(2012) studied the status of the solar Photo Voltaic research in India on pattern of output, 

impact of research, thrust areas of research, prolific institutions and authors and their 

research output. Rajendran, Manickaraj and Elango (2013) examined the research output 

in wireless communication contributed by the Indian scientists during 2001 – 2012 as 

reflected in the SCOPUS database. Scientometrics tools such as, Relative Growth Rate 

and Doubling Time, Degree of Collaboration and Co-Authorship Index were employed in 

the study. They identified top 10 most preferred journals by the Indian scientists and 

highly productive Indian institutions. Rajendran, Elango and Manickaraj (2014) analyzed 

India‟s contribution to World Tribology research during the period 2001–2012 based on 

SCOPUS records. India‟s global publication share, annual output, and its citation impact 

of Indian contribution, partner countries, leading contributors, leading institutes and 

highly cited papers were analyzed. Gupta and Ritu Gupta (2015) analyzed the Indian 

contribution to the Cloud Computing Research during 2004-2013 based on Scopus 

database. They analyzed annual output, AAGR and citation analysis, global outputs on 

the literature. The study finds India ranked 4
th

 in global publications on Cloud Computing 

Research. The study also discussed the major contributors of the literature. Seema Parmar 

and Anil Siwach (2016) studied the Indian research output in computer science during 

2004 to 2013 using Scopus database. The result indicated that India, with 76597 

publications during 2004 to 2013, stands at ninth place in computer science research. The 

main institutes contributed to computer science research in India during the study period 

are IITs, IISc and some leading universities. S. Das of Indian Statistical Institute, Kolkata 

is the most productive author in terms of publications. At the international front, India has 

maximum collaborations with United States in conducting computer science research. 

Objectives of the Study: 

 To study the publication trend on Photonic research output contributed by India 

during the period 2007-2016 and to find the Ratio of Growth (RoG) of its 

productivity. 

 To study the Authorship pattern by using the parameters like Degree of 

Collaboration (DC), Collaboration Index (CI), Collaborative Coefficient (CC), 

Modified Collaborative Coefficient (MCC).   

 To study the Citation Analysis on publications including Relative Quality Index 

(RQI) in the area of study 

 To find out the highly cited publications 

 To identify the most preferred bibliographic form of documents for publishing the  

research outputs 
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Limitations of the Study: 

This study is limited to publications indexed in Scopus database only. The duration of the 

study confines to ten years (2007-2016) only.  

Analysis and Discussion: 

Table 1 - Yearly Distribution 

S.No. Year Publications Percentage 

(%) 

Cumulative 

Percentage (%) 

Ratio of 

Growth 

1 2007 39 1.9 1.9  - 

2 2008 98 4.7 6.5 2.51 

3 2009 82 3.9 10.4 0.84 

4 2010 66 3.1 13.6 0.80 

5 2011 177 8.4 22.0 2.68 

6 2012 304 14.5 36.4 1.72 

7 2013 166 7.9 44.3 0.55 

8 2014 755 35.9 80.2 4.55 

9 2015 222 10.6 90.8 0.29 

10 2016 194 9.2 100.0 0.87 

 Total 2103 100   

The above table reveals that there are 2103 publications were contributed by India during 

the study period to Photonics literature. It seems that the highest number of contribution 

by the Indian Researchers to the literature is in the year 2014 with 755 publications 

followed by 304 publications in the year 2012 and the lowest contribution in the year 

2007 with 39 publications. The Ratio of growth varies between 0.29 and 4.55. There is no 

steady growth of literature during the period of study and the publication trend shows lots 

of ups and downs. 

Table 2- Authorship Pattern 

S. 

No. 

Number of 

Authors  

Total 

Publications 

Percentage 

(%) 

Total 

Authors 

1 Single Author 104 4.95 104 

2 Two Authors 597 28.39 1194 

3 Three Authors 530 25.20 1590 

4 Four Authors 349 16.60 1396 

5 
>Five & above 

Authors 
523 24.87 2615 

  Total  2103 100.00 6899 

Average Authors per article = 3.28 

Degrees of Collaboration = 0.95 
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The above table shows that single author work amounts to 104 (4.95%) publications and 

in the case of collaborated works two authors contributed with 597 (28.39%) publications 

followed by three authors with 530 (25.20%) of the total publications. The figure 1 shows 

the authorship pattern during the study period. There are 6899 authors who contributed 

2103 publications at an average of 3.28 authors per publications. The Degree of 

collaboration is 0.95 during the study period which shows that collaborated research 

works dominated in the field of photonic research.  

 

Figure 1- Authorship Pattern 

Table 3 – Authorship Pattern Vs Year 

Year 
Single 

Author 

Two 

Authors 

Three 

Authors 

Four 

Authors 

>Five 

Authors 

Total 

Authors DC CI CC MCC 

2007 4 16 7 5 7 39 0.90 2.87 0.56 0.59 

2008 6 23 25 22 22 98 0.94 3.32 0.64 0.66 

2009 5 25 21 10 21 82 0.94 3.21 0.62 0.65 

2010 4 18 18 13 13 66 0.94 3.20 0.62 0.65 

2011 4 39 32 30 72 177 0.98 3.72 0.68 0.71 

2012 16 80 77 52 79 304 0.95 3.32 0.64 0.66 

2013 5 50 49 32 30 166 0.97 3.19 0.64 0.66 

2014 41 222 192 113 187 755 0.95 3.24 0.63 0.65 

2015 14 75 54 39 40 222 0.94 3.07 0.61 0.63 

2016 5 49 55 33 52 194 0.97 3.40 0.66 0.68 

Total 104 597 530 349 523 2103 0.95 3.28 0.63 0.66 

(DC- Degree of Collaboration, CI- Collaborative Index, CC-Collaborative Coefficient, 

MCC- Modified Collaborative Coefficient) 
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The above table shows the authorship collaboration in the Photonics research outputs 

during the study period. The Degree of Collaboration (DC) ranged between 0.90 and 0.98 

with an average of 0.95 shows the dominance of collaborated works in the area of 

research. The Collaboration Index (CI) ranged between 2.87 and 3.72 with an average of 

3.28. The Collaborative Co-efficient (CC) varies between 0.56 and 0.68 and its average is 

0.63. The Modified Collaborative Coefficient (MCC) valued between 0.59 and 0.71 with 

an average of 0.66. The figure-2 represents the yearly authorship trend in the photonic 

research output. 

 

Figure 2- Authorship Pattern Vs Year 

Table 4 – Citations Vs Year 

S.No. Year TP TNCP TNC CPP RQI 

1 2007 39 24 212 8.83 1.24 

2 2008 98 57 690 12.11 1.70 

3 2009 82 57 587 10.30 1.44 

4 2010 66 37 484 13.08 1.83 

5 2011 177 70 873 12.47 1.75 

6 2012 304 104 517 4.97 0.70 

7 2013 166 82 520 6.34 0.89 

8 2014 755 160 791 4.94 0.69 

9 2015 222 54 125 2.31 0.32 

10 2016 194 45 132 2.93 0.41 

  Total 2103   690 4931  7.14   

(TP- Total Publications, TNCP- Total Number of Cited Publications, TNC -Total Number 

of Citations, CPP – Citations per Paper, RQI – Relative Quality Index) 
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The above table represents the yearly distribution of citation analysis of the photonic 

research output. Out of the 2103 total publications 690 were cited and yielded 4931 

citations with an average of 7.14 citations per cited paper. A Highest number of 873 

citations were received for the 70 cited publications made in the year 2011. The citation 

per paper ranged between 2.31 and 13.08 during the study period with an average of 7.14. 

The Relative Quality Index (RQI) varies between 0.32 and 1.83. The trend shows that 

more number of quality publications was produced in the first half of the study period.  

Table – 5 represents the top 15 highly cited publications in the Photonic research outputs 

during the study period. 

Table 5- Highly Cited Publications 

Year Authors Title Source Citations 

2011 Belotelov V.I., 

et al.,  

Enhanced magneto-optical effects in 

magnetoplasmonic crystals 

Nature 

Nanotechnology 

202 

2008 Sreejith S., et al Squaraine dyes: A mine of molecular 

materials 

Journal of 

Materials 

Chemistry 

195 

2010 Prasanthkumar 

S., et al., 

Self-assembly of thienylenevinylene 

molecular wires to semiconducting 

gels with doped metallic 

conductivity 

Journal of the 

American 

Chemical Society 

86 

2008 Radhakrishnan 

T.P. 

Molecular structure, symmetry, and 

shape as design elements in the 

fabrication of molecular crystals for 

second harmonic generation and the 

role of molecules-in-materials 

Accounts of 

Chemical 

Research 

74 

2012 Gopal A., et al., Thermally assisted photonic 

inversion of supramolecular 

handedness 

Angewandte 

Chemie - 

International 

Edition 

73 

2011 Renganathan 

B., et al., 

Nanocrystalline ZnO coated fiber 

optic sensor for ammonia gas 

detection 

Optics and Laser 

Technology 

59 

2013 Sengupta S., 

Wurthner F. 

Chlorophyll J-Aggregates: From 

Bioinspired Dye Stacks to 

Nanotubes, Liquid Crystals, and 

Biosupramolecular Electronics 

Accounts of 

Chemical 

Research 

57 

2007 Kalele S.A.,  

et al., 

Plasmon-assisted photonics at the 

nanoscale 

Journal of 

Nanophotonics 

57 

2008 Gu B., et al., Two-photon-induced excited-state 

absorption: Theory and experiment 

Applied Physics 

Letters 

55 

2011 Singh R.P.,  

et al., 

Biological approach of zinc oxide 

nanoparticles formation and its 

characterization 

Advanced 

Materials Letters 

54 
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2012 Mishra S.K., 

Kumari D., 

Gupta B.D. 

Surface plasmon resonance based 

fiber optic ammonia gas sensor using 

ITO and polyaniline 

Sensors and 

Actuators, B: 

Chemical 

52 

2010 Premkumar T., 

et al., 

Optical and field-emission properties 

of ZnO nanostructures deposited 

using high-pressure pulsed laser 

deposition 

ACS Applied 

Materials and 

Interfaces 

52 

2010 Xavier J., et al., Reconfigurable optically induced 

quasicrystallographic three-

dimensional complex nonlinear 

photonic lattice structures 

Advanced 

Materials 

51 

2011 Renganathan 

B., et al., 

Gas sensing properties of a clad 

modified fiber optic sensor with Ce,   

Li and Al doped nanocrystalline zinc 

oxides 

Sensors and 

Actuators, B: 

Chemical 

49 

2012 Shah G.D.,  

et al., 

Rotational stability of a toric 

intraocular lens: Influence of axial 

length and alignment in the capsular 

bag 

Journal of 

Cataract and 

Refractive 

Surgery 

44 

Table 6 - Highly Preferred Bibliographical Form of Publications 

S.No. Type of Document No. of 

Publications 

Percentage 

(%) 

1 Conference Paper 1650 78.46 

2 Article 404 19.21 

3 Review 23 1.09 

4 Book Chapter 8 0.38 

5 Others 18 0.86 

 Total Publications 2103 100 

Table 6 represents the highly preferred bibliographical form of publications of the 

photonic research outputs. The researchers preferred Conference Papers (78.46%) as the 

most preferred form to publish their research works, which followed by Articles (19.21%) 

and Review articles (1.09%).  

Findings: 

 There are 2103 publications were contributed by India and there was no steady 

growth of literature during the study period. 

 The literature was contributed by a total of 6899 authors with an average of 3.28 

authors per article and the Degree of Collaboration was 0.95. Collaborated 

research works dominated throughout the study period. 

 Out of the total 2103 publications, 690 were cited and yielded 4931 citations with 

an average of 7.14 citations per cited paper. 
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 The article “Enhanced magneto-optical effects in magnetoplasmonic crystals” by 

Belotelov V.I., et al., published in Nature Nanotechnology in the year 2011 has 

been cited with a maximum of 202 citations. 

 The researchers in this area preferred Conference Papers ahead of Journal Articles 

to publish their research outputs. 

Conclusion: 

The yearly publication of literature has no uniform growth and has peak rise and long 

downfall during the period of study. The researchers in this area mostly prefer 

collaborated research works rather than an individual one. More number of articles 

published in the first half of the study period yielded more citations than the one 

published in the second half.  
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