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INTRODUCTION 
Refereed papers are the primary “product” produced by astronomical 

observatories. These papers represent the scientific results that are 

obtained based on observations from observatories. The collection of 

papers based on a telescope (observatory) is referred to as the 

telescope’s bibliography.

The number of papers produced (per year) based on each 

observatory’s data represents the productivity of that observatory. The 

productivity of an observatory is influenced by many factors including 

the quality of  the site, telescope, and instrumentation. The impact of 

a scientific paper can be measured by the number of citations the 

paper receives. It follows that the impact of a telescope’s bibliography 

is measured by the number of citations received by the papers in the 

bibliography.

A newer measure of a scientific paper is the number of mentions that 

the paper receives on various social media platforms. While traditional 

measures (number of papers and citations) are called bibliometrics, 

this new approach is called altmetrics

In this poster I will explore the bibliometric and altmetric measures for 

referred papers published between 2015 and 2019 for a selection of 

over 30 telescopes.

METHODS

Telescope bibliographies are maintained by most observatory staff, 

e.g., librarian. These bibliographies are the input data for this work

and I am grateful to observatories for publishing these bibliographies 

online or sharing them with me. 

Once bibliographies (a set of bibcodes) are received, each bibcode is 

verified and occasional typos or other errors are corrected. This is 

performed using the NASA Astrophysics Data System API, as is the 

collection of other data, other than altmetric data. After this step, 

bibliometric data is downloaded for each paper, most importantly the 

number of citations and the DOI.

The altmetric data is obtained for each paper use Altmetric.com’s API, 

retrieving a paper’s data using the DOI as the key.

CONCLUSIONS

• Bibliometric studies of observatory publications is a useful tool for 

understanding the productivity and impact

• Significant correlations between  the impact of a paper and the # of 

authors on the paper, or the number of pages

• Significant differences in the performance of different observatories 

as measured by bibliometrics

Altmetrics provides an interesting perspective on telescope 

bibliographies and highlights the different uses of social mediaFigure 3. Whisker Plot of Impact

Productivity and Impact 
The productivity and impact of the telescopes included in this study 

are displayed in the following figures. The productivity numbers are 

normalized to a “per telescope” basis, e.g., the VLT raw number is 

divieded by four as the “VLT” is really four telescopes.

Two radio telescopes (Figure 1), which operate more hours per year, 

have the highest productivity. Also, note the dramatic increase in the 

productivity of ALMA during this period as it ramped up operations. 

Also note the almost factor of 10 range in productivity for the 

telescopes (excluding ALMA and the VLA).

The average (AIPP) and median (MIPP) impact per for telescopes is 

shown in Figure 2. Note that the average is influenced by the relatively 

small number of papers with high citation numbers.

The whisker plot in Figure 3 demonstrates the range of impact in a 

telescopes bibliography. The bottom and top of the blue bar are the 

lower and upper quartiles of the impact distribution. The red bar is the 

median while the red dot is the average. The extremes of the data, 

excluding outliers) is represented by the ends of the whiskers.

Figure  1. Productivity (papers per telescope per year) of telescopes 

(2015-2019)

Figure  2. Average Impact per Paper (AIPP) and Median Impact per 

Paper (MIPP) (2015-2019)

Figure  4. Total Impact of a telescope’s bibliography (2015-2019) on a 

per telescope basis.

Figure 6. Overall Performance

Figure 5 shows the percentage of high-impact papers in a telescope’s 

bibliography, A high-impact paper is defined as one in the 90th

percentile of  the impact distribution.

Figure 6 captures the overall bibliometric performance for each 

telescope. The total impact is plotted against the MIPP, while the size 

of the circle is proportional to the papers per telescope and the color 

represents the percentage of high-impact papers.

This multi-dimensional ‘performance’ plot shows that ALMA and 

SOFIA are at the extremes. The telescopes are differentiated on one 

or more metrics. 

Figure 5. Fraction of High Impact Papers

Figure 7. Altmetric Performance

Figure 7 shows a plot similar to Figure 6, except that the parameters 

are now various altmetrics. The log of the Total Altmetric Score is 

plotted versus Total Twitter Mentions. As one might expect, HST 

papers score the highest on both metrics.

Each telescope’s bibliography presence in different social media 

platforms can be seen in Figure 6. For example, Keck and the VLT are 

very similar but VLT papers are shared more on Facebook. Magellan 

papers are Tweeted more that VLA papers even though they have 

similar Total Altmetric Scores.


