
Abstract - The present study is used to identify the pattern 
of	 publication,	 authorship,	 citations	 and	 secondary	 journal	
coverage in the hope such regularities can give an insight into 
the dynamics of the area under consideration.  During 1999-
2012 a total of 486 papers were published by the scientists in 
the	field	of	space	neuroscience	research.	The	average	Number	
of Publications produced per year was 34.7%. The highest 
number of publications 70 was produced in 2010. The most 
productive author is Rabinovich MI and Spence C with each 
6 papers dealing with space neuroscience research and 1.2% of 
all	papers	published	in	this	research	field.	The	highest	number	
of publication is at USA 199 (39.9%) and lowest number of 
publication is at UAE 1(0.2%). 
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I. IntroductIon

 Space neuroscience is a special area of space life 
sciences that seeks to understand the effects of space 
flight on the nervous system, and to use the microgravity 
environment of space to better understand how the nervous 
system functions under normal gravitational forces. In the 
past, space life sciences focused mainly on the health, safety 
and performance of the astronauts. Over the past decade, 
however, NASA Shuttle missions created new opportunities 
to develop the specialty called “space neuroscience,” and 
to design Earth-based research to improve techniques and 
designs for conducting neuroscience experiments in space. 

II. stateMent of the ProbleM

 The present study pointing out of analyzing the research 
output performance of space neuroscience in Global 
perspective. In academic and scientific work, publication 
means of communicating research, primarily of recognition 
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and reward and central social process in the Universities. 
Hence publication is a social norm in a public sense and 
serves as a tool for the betterment of the individuals. After 
the publication, it can be called as research and can be fixed 
or judged and acknowledged by the scientists in the society.

III. revIew of lIterature

 The analysis of the review of literature is the key focus 
of any research (R.Maheswaran,  2007). It enables to be 
aware of the past and current trends in any particular 
branch of research. Research on Scientometric study is 
the performance on space neuroscience has attracted 
the attention of various scholars, researchers, information 
scientists and library personals throughout the world 
(R.Maheswaran, 2008).  Sagar, Anil; Kademani, B. S; 
Garg, R. G and Kumar, Vijai (2010) analyzed the 
Scientometric mapping of Tsunami publications [1]. 
The objective of the study was to perform a 
scientometric analysis of all Tsunami related publications 
as per the Scopus™ database during 1997-2008. A spurt 
in number of publications was observed after the 
Indonesia’s tsunami occurred on 26 December 2004. 
Ming-Yueh Tsay and Yi-Jen Lin (2009) discuss the 
characteristics of transport phenomenon literature 
from 1900 to 2007 based on the Science Citation Index 
Expanded (SCI<sup>TM</sup> Expanded) database and 
its implication using two scientometric techniques, namely 
Bradford-Zipf’s law and Lotka’s law (R.Maheswaran,  
2013). Kaliyaperumal, K and Natarajan, K (2009) have 
examined to focus on growth pattern as well as overall 
trend in literature output on retina during 2002-2007. 
Secondary data collection from a set of retrieved 
bibliographic records from the literature output in the field 
of retina from the CD-ROM sources of MEDLINE was 
studied. The paper also highlights the need of more 
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research in retina-related research. Kumar, Anil; 
Kademani, B. S and Kumar, Vijai (2008) argues that the 
growth and development of web-resources in INSPEC 
database during 1995-2005. A total of 18673 publications 
appeared in 171 web-resources contributed by the 
scientists in various areas of research: subject’s wise, 
publications wise, country wise, language and document 
wise.

Iv. PurPose of the study

1. The present citation study is to understand the
information and communication channels, in one of the
multidisciplinary subject of space neuroscience published 
in articles from Journals; authors form book and papers
from Conference Proceedings in 14 years that is from
1999 to 2012 ;

2. To examine the utility of tertiary sources like handbooks.

v. scoPe of the study

 The study is to find out the information about the 
recent communication trends in the advancement of the 
field of Multidisciplinary subject a citation analysis “space 
neuroscience” and for this purpose, the study is based on 
articles in journals, authors published the books and papers 
published in conference proceedings published on space 
neuroscience subject from 1999 to 2012 using statistical 
techniques like histogram charts, bar charts etc.   

vI. lIMItatIons of the study

a) The study undertaken is limited to 14 years, i.e. 1999-
2012;

b) It is a small scale study, which may need to be indicated
by the states;

c) Studied only the Citation analysis of tertiary source of
information;

d) It is not included the citation analysis on patents.

vII. objectIves of the study

       The main objective of this study is to study the citation 
analysis of space neuroscience in respect of; 

1. Number of articles published in journals;

2. Number of papers published in conference proceedings;

3. Determine the year-wise distribution of citations;

4. Study the use pattern of different type of documents
cited;

5. Observe the year-wise publication of citations in

journals and their distribution;

6. Observe the Authors wise citation to the book.

vIII. data collectIon

 The publications of space neuroscience are mostly in 
the form of primary Journals, Notes”., Letters, reviews, 
Editorial-materials, Meeting-abstracts, Bibliographic-items 
and Discussions. The research papers published by web 
of science in the field of Science and Technology covered 
and index database were taken as the prime source for the 
present study. The bibliographical details of publications 
were entered in the catalogue cards. Finally the cards 
were arranged in different ways with a view to identify the 
research performance of faculty Members.

Ix. results and dIscussIon

A. Degree of Collaboration

 The authorship pattern analyzed to determine the 
percentage of single and multi-authorship is denoted in 
Table I. The extended of collaboration in research can be 
measured with the help of multi authored papers using in the 
formula given by subramaniyam (1982).

Degree of collaboration C= Nm/Nm+Ns

C= Degree of collaboration

Nm= Number of Multiple authors

Ns=Number of Single authors

 Based on this study, the result of the degree of 
collaboration C = 0. 91. i.e, 0.91% of collaborative authors’ 
articles published during the study periods. Individual 
contribution is 83.54% in the field of space neuroscience 
research output. Multi author’s contribution is 16.46%  of the 
space neuroscience research output. The study interpreted 
that multi author contributed papers maintained the low 
profile among space neuroscience research scientists.
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Table II auThorshIp paTTern

Table IIIauThor’s wIse DocuMenT DIsTrIbuTIon (fIrsT -20 DocuMenTs)

 Table II shows the number of authors and their 
corresponding publications. Lotka’s Law, an inverse, square 
law, is used to find authors productivity patterns. It states 
that globally 83.54% of articles were from single authors, 
followed by 14%  authors by double authors etc. 16.46% 
of multi-authored were globally contributes in this field of 
space neuroscience There is general decrease in performance 
among a body of authors following 1:n2. This ratio shows 
that some produce much more than the average. According 
to Lotka’s law of scientific productivity, only two percent of 
the authors in a field will produce more than 12 articles. The 
general form of Lotka’s law can be expressed as: y = c/xn.

 The results depict that majority of papers are single 
authored. It clearly brings out collaborative research in the 
field It clearly brings out multi investigation is high compare 
than individual research in the field of space neuroscience. 

 The most productive author is Rabinovich MI and Spence 
C with each 6 papers dealing with space neuroscience and 
each 1.2% TLCS 8, TGCS 57, TLCR 7 and TLCS 8, TGCS 
206 , TLCR 3  of all papers published in this research field.  
The authors of the seminal publication on space neuroscience 
given Table III Afraimovich VS (0.8%), TLCS 7, TGCS 
50, TLCR 5 and Le Bihan D (0.8%), TLCS 0, TGCS 418, 
TLCR 0, appear on rank 2, respectively.   It can be clearly 
visualized from the below table.
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 The most productive Journal is Neuroimage with 21 
papers dealing with space neuroscience and 4.3%, TCLS 
11, TGCS 1137, TLCR 8 of all papers published in this 
research field. The journal of the seminal publication on 

TGCS 469), Space 10.9 %( TCLS 18, TGCS 701), Neural 
6.6 %( TCLS 8, TGCS 613) and Analysis 5.6 %( TCLS 3, 
TGCS 566). Analysis of the keywords appeared either on 
the title or assigned by the indexer or the author himself will 
help in knowing in which direction the knowledge grows.

Table IV Journal wIse DocuMenT DIsTrIbuTIon (fIrsT -20 DocuMenTs)

space neuroscience given table IV, Neuroscience Research 
and Neuropsychologia, appear on rank 2 (4.1.7%), TCLS 
4, TGCS 235, TLCR 1 and 3 (2.5%), TCLS 2, TGCS 330, 
TLCR 3 respectively.

 The high frequency keywords will enable us to 
understand the various aspects of space neuroscience under 
study. The high frequency keywords were: Brain 12.1% 
(TCLS 7, TGCS 1278), Neuroscience 11.5% (TCLS 9, 
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 During 1999 - 2012, a total of 486 publications were 
published in space neuroscience by global. The average 
Number of Publications produced per year was 34.7%. The 
highest number of publications 70 was produced in 2010 

Table V worD wIse DIsTrIbuTIons of DocuMenTs (fIrsT -20 DocuMenTs)

Table VI year wIse DIsTrIbuTIon of DocuMenTs

Table VI was given year wise growth and collaboration rate 
in space neuroscience. It can be clearly visualized from the 
table  that growth of the literature was very low during 1999. 
It Indicate that research in space neuroscience received a 
major impetus this period.
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 Space neuroscience Scientists communicated their 
research results through a variety of communication 
channels. Table VI provides the distribution of publications 
in various channels of communication. It was observed that 

 Table VIII Space neuroscience have contributed more 
predominantly in English than any other languages as 471 
(96.9%) publications were in English followed by French 7 

 There were 567 institutions involved in research activity 
in the field of space neuroscience. Table, IX provides 
publication productivity of top 20 institutions. UCL topped 

72.6 % of the literature was published in Article followed by 
13.4 %  in Review, 8.8 %  in Proceedings Paper, 3.9 %  in 
Editorial Material, 0.6 %  in Book Review, 0.4 %  in Review; 
Book Chapter and 0.2 %  in Biographical-Item.

Table VII source wIse DIsTrIbuTIon of DocuMenTs

Table VIII language wIse DIsTrIbuTIon DocuMenTs

Table Ix InsTITuTIon wIse DIsTrIbuTIon DocuMenTs (fIrsT -20 DocuMenTs)

(1.4%), Spanish 3 (0.6%) German 2 (0.4%), Russian 2 (04) 
and Dutch 1(0.2%) publications.

the list with 17 publications (3.5 %, TLCS 12, TGCS 1060) 
followed by University California San Diego with 14 
publications (2.9 %, TLCS 11, TGCS 133), respectively.
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Table x counTry wIse DocuMenTs DIsTrIbuTIon (fIrsT -20 counTrIes)

 There were as many as 49 countries carrying out research 
in the field of space neuroscience. Table provides a list of 
collaboration countries whose research output is more than 
50 publications. USA is top producing country with 194 

publications (39.9%, TLCS 48, TGCS 3901) followed by 
UK with 71 publications (14.6%, TLCS 19, TGCS 1817), 
Germany with 39 Publications (8.0%,TLCS 7,TGCS 1397), 
respectively.

 The most cited reference is Talairach J., 1988, Coplanar 
Stereotaxic with 21 papers dealing with space neuroscience 
and each 4.3 % of all papers published in this research 
field.  The cited reference of the seminal publication on 
space neuroscience given Table XI, appear on rank 2 & 3 
O’Keefe J., 1978, Hippocampus Cognitiv and  Felleman 
DJ, 1991, Cereb Cortex, V1, P1, DOI 10.1093/cercor/1.1.1 
respectively.   It can be clearly visualized from the below 
table.

X. conclusIon

 The Growth rate of Space neuroscience literature is 
determined by calculating relative growth rates is declining 
trend. The most productive journal is “Neuroimage” and. 
According to Lotka’s law of scientific productivity, only two 
percent of the authors in a field will produce more than 12 
articles. The general form of Lotka’s law can be expressed as: 
y = c/xn. In Global level the above study shows the result of 
the degree of collaboration C = 0.91. i.e, 91% of collaborative 
authors’ articles published during the study periods. The most 
productive author is “Rabinovich MI”. The highest literature 
growth occurs in 2010 and highest Citation score in 2003 and 
2005.  
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Table xI cITeD reference wIse DocuMenTs DIsTrIbuTIon (fIrsT -20 counTrIes)
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