
  

 Astronomy in Mexico has been 

practiced for centuries, since the early 

Mesoamerican cultures, the colonial times, 

across the independent period up to the 

present time (Tonda, 1994).  The period of 

modern astronomy started in 1942 with the 

inauguration of the National Astrophysical 

Observatory of Tonantzintla that housed 

one of the largest Schmidt cameras in the 

world at that time ((Aretxaga, 2008). This 

camera allowed making discoveries like the 

Herbig-Haro objects, Planetary Nebulas, 

blue compact galaxies, burst stars, and 

flares stars, that positioned Mexico in the 

international astronomical scenario  (Mújica 

García, Ramón Valdés, & Cerón, 2011).   

  

 Many bibliometric studies have been 

written about the astronomical scientific 

production around the world, in Mexico 

there are related works such as the works 

of Rodríguez & Canto(1982) analyzing the 

impact of the Mexican astronomy articles, 

of Mata-Acosta (2008) on the 

communication and scientific production of 

researchers at Instituto de Astronomia of 

UNAM, the state of general astronomy in 

Mexico by Aretxaga (2008) and the study of 

Sierra-Flores et al. (2009) on the 

productivity of Mexican astronomers in the 

field of outflows from young stars. All the 

previous works give us a panorama of the 

astronomical research made in Mexico. The 

principal aim of this work is to provide a 

general vision of the Mexican astronomical 

research in Planetary Nebulae. 
 

 

 

Figure 1.Distribution Mexican scientific production on PN 1951-2013. 
 

 The Web of Science™ Core 

Collection database was used to carry out 

this study. Search for Planetary Nebulae as 

a topic resulted in 8,643 records from 1900 

to 2013. These results were further refined 

with the Web of Science Category of 

[(Astronomy and Astrophysics)] and 

[(Mexico)] as Countries/Territories, 

matching criteria included 630 records 

with 22,138 references and 8,615 citations 

from 1900 to may 2014. In order to facilitate 

the study the three databases were merged 

into one for scientific production, 

references and citations respectively. The 

methodology proposed by Mata-Acosta 

(2008) was followed, and authors, titles 

and institutions were standardized in order 

to appear under a single and unique 

denomination. The Microsoft Excel® 

software was used to analyze the data. 
 

 Research on Planetary Nebulae (PN) 

has a longstanding tradition in the Mexican 

astronomical community. A study about the 

bibliometric behavior of the scientific 

production of Mexico in PN is investigated 

using the ISI Web of Knowledge Science 

Citation Index Expanded® database from 

1900 to 2013. Indicators and mathematical 

models are used for the study that involves 

630 documents, 22138 references and 8615 

citations, revealing authors characteristics, 

tendency of co-authorship, collaborating 

institutions, source, referenced and cited 

publications.  

 The references analysis confirms the 

trend that in astronomy authors prefer to 

cite documents published in the same 

journal as their own, and in these results 

five of the six titles coincide with the core 

set of journals studied by Abt (1989). From 

22,138 references, 16,352 references 

(73.86%) correspond to the Astrophysical 

Journal, Astronomy & Astrophysics, 

Monthly Notices of the Royal Astronomical 

Society, Astronomical Journal, 

Astrophysical Journal Supplement Series, 

and Revista Mexicana de Astronomía y 

Astrofísica, analyzed later on Table 3.  

 

Figure 3.Source documents first author distribution by 

institution.  

Figure 2.First author distribution of source documents. 

  

 The data recovered indicates that Mexican 

scientific production on Planetary Nebulae has 630 

documents, which is the 7.28% of the 8,643 records 

reached on the search of Planetary Nebulae from 

1900-2013. The first document indexed in the 

database is from 1951, fluctuations of production 

along the period analyzed is shown in Figure 1; 

with the highest peak of 47 documents for the 2011 

and 2012 years.  

 Seven of the ten authors on Figure 2 are 

astronomers of the Instituto de Astronomia of 

UNAM, which means 70% of the sample, 2 of them 

(25%) from the Universidad de Guadalajara, and 1 

(5%) from Manchester University, UK  (Fig.3). 
 

 The Lotka (1926) law was applied to the 

sample in order to see if author’s productivity 

behavior fulfills his postulate. Frequencies of 

author and their contributions were identified and 

calculated according to the Lotka law and the 

Kolmogrov-Smirnov statistical graph was used in 

order to verify the statistical equality between the 

observed sample and the calculated one (Table  1).  

The combination of author and affiliation 

variables in the 22,138 references used on 

the scientific production found that the 10 

most cited authors in references, 2,786, 

which mean the 12.58% of the total citations, 

are from the eight institutions shown in 

Figure 4. With 36% from the Instituto de 

Astronomía of UNAM, 17% from the 

Universidad de Guadalajara,  9% from the 

University  of Manchester, UK and the 

University of Washington, USA,  8% to the 

Instituto de Astrofisica de Canarias in Spain 

and 7% from Vanderbilt University, Kapteyn 

Astronomical Institute and Israel Institute of 

Technology. 

Figure 4. Institution distribution of author’s in 

references. 

  In the principal author analysis, it was found 

that 10 authors produced 244 documents which 

mean 38.73% of the total sample as shown in 

Figure 2. The distribution by authors is as follows: 

28% for J.P. Phillips, 19% to M. Peña, 9% to J.A. 

Lopez, the 8% to G. Garcia-Segura and M. 

Peimbert, 7% to W. Steffen, 6% to Y. Gomez and 5% 

to J. Bohigas, J. Meaburn, and G. Ramos-Larios. 

 

 
 A total of 8,615 citations to the 630 

scientific documents produced by the 

Mexican astronomical community on 

Planetary Nebulae were recovered, being 

1971 the first year of citations in the 

database. The distribution by year is shown 

in Figure 5, with the highest peak of 733 

citations for the 2012 year. 

Figure 5.Citations distribution by year 1971-2014.  

  The analysis of the journal title variable in 

documents, references and citations are shown in 

Table 2. The Astrophysical Journal has 16.83%, 

28.72%, and 24.55%, Monthly Notices of the Royal 

Astronomical Society with 16.35%, 13.05% and 

19.80%,   Astronomy & Astrophysics, with 14.76%, 

17.89% and 18.42%,  Revista Mexicana de 

Astronomia y Astrofisica with 13.81%, 3.74%, and 

4.60%, Astronomical Journal with 6.19%, 5.87% 

and 5.44%,  Publications of the Astronomical 

Society of the Pacific with 1.59%, 2.57% and 1.82% 

respectively. 

 

 

Figure 6. Most cited documents by author.  

  Citation analysis shows that 499 documents, 

which mean 79.20% of the Mexican astronomical 

community scientific production on Planetary 

Nebulae, has at least one citation in the period 

studied. Ten documents have 16.70% of the total 

citations which mean 1.58% of the total scientific 

production sample. In Figure 6 shown by first 

authors are: 14% Garcia-Segura and Esteban, 11% 

another article of  Garcia-Segura, 10% Sicilia-

Aguilar, another article of Esteban and Deharveng, 

3 articles of Peimbert with 9%, 8% and 7% 

respectively and Crida with 7%, with a clear 

predominance of three authors: Garcia-Segura, 

Esteban and Peimbert. 

 

  It is clear that Mexican astronomical 

community on Planetary Nebulae published, 

referenced and received their citations from core 

leading journals of Astrophysical Journal, Monthly 

Notices of the Royal Astronomical Society and 

Astronomy & Astrophysics. Although this 

community prefers to publish in Revista Mexicana 

de Astronomia y Astrofisica with 13.81% (the 

journal is published in Mexico by the Instituto de 

Astronomia of UNAM), the journal was used in 

references with 3.74% and cited with 4.60%, with a 

percentage difference of 10.07% in references and 

9.21% in citations. 

 

 

 
The Mexican astronomical community participates in the PN 

scientific production with a 7.28 % (630 of 8,646 documents) of the 

whole productivity in the field, according to the sample analyzed. 

The author’s productivity behavior fulfills the Lotka law postulates 

and 10 authors produced 38.73% of the total sample. 

The citations recovered starts in 1971 which mean 20 years without 

information on citations from this database, with the highest peak of 

733 citations for the 2012 year. 

Authors of the 10 most cited articles are Garcia-Segura G., Esteban 

C.,  Peimbert M., Sicilia-Aguilar A., Deharveng L., and Crida A. 

The Mexican astronomical community on PN published, referenced 

and received their citations from core leading journals of 

Astrophysical Journal, Monthly Notices of the Royal Astronomical 

Society and Astronomy & Astrophysics, with a special comment about 

the Revista Mexicana de Astronomia y Astrofisica. Although the 

Revista is one of the main journals preferred to published results, our 

analysis shows it is not used primarily in references neither in 

citations. 

It is highly recommended to make an comparative analysis using the 

ADS database, due to the fact that the Boletin de los Observatorios 

Tonantzintla y Tacubaya where a large quantity of the astronomical 

literature published in Mexico on PN  from 1952 to 1972, is not indexed 

in the ISI Web of Knowledge Science Citation Index Expanded® 

database, a reanalysis of the data is justified for better understanding 

of the bibliometric behavior. 
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