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Abstract The institutionally independent publications of Tsinghua University and

Peking University were compared by two main indicators namely peak-year citations per

publication and h-index, based on the data extracted from the Science Citation Index

Expanded, Web of Science from 1974 to 2011. Analyzed aspects covered total publication

outputs, annual production, impact, authorships, Web of Science categories, journals, and

most cited articles. Results shows that the two universities were in the same scale based on

the peak-year citations per publication, the h-index, and top cited articles with no less than

100 citations. Publication of the top three most productive Web of Science categories

differed between these two universities. Tsinghua University published more articles in

applied science and engineering fields, while Peking University had more basic science

articles. In addition, article life was applied to compare the impact of the most cited articles

and single author articles of the two universities.

Keywords Scientometrics � Peak-year citations per publication � h-Index �
Science indicators � Web of science

Introduction

Without publication, science is dead (Piel 1986). van Raan (1999) noted that ‘‘science

would not exist, if scientific results are not communicated’’. Publication performance of

institutions has attracted much attention for more than three decades (Anderson et al. 1978;

Mokhnacheva and Kharybina 2011) in various countries, such as India (Nagpaul 1995),

Brazil (Zorzetto et al. 2006), and UK (Sullivan et al. 2011). China, as the world’s most

populous country, has moved into the front ranks in science and technology in recent years
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(He 2009; Mervis 2010). The bibliometric analysis of institutions could provide guidance

for research management (Leonardelli and Belmin 2008). China’s research institutional

contributors—universities calls for attention. Many studies were conducted on some par-

ticular universities of Harbin Medial University (Zhang 2000), Traditional Chinese med-

icine colleges and universities (Huang et al. 2006), South China Normal University (Wang

2007), and South China Agriculture University (He 2007) for the quantity, coauthorship,

category, academic influence, and management policy. However, the most two famous

universities in China: Peking University (PKU) and Tsinghua University (THU) with a

long history, more typically, remain systematically underinvestigated for comparison. PKU

and THU have been consistently ranked top in China based on the Times Higher Education

World University Rankings (http://www.timeshighereducation.co.uk/world-university-

rankings), and the Academic Ranking of World Universities by researchers at the Cen-

ter for World-Class Universities of Shanghai Jiao Tong University (http://www.

shanghairanking.cn). Both universities experienced a long development with over

100 years of history. Founded in 1898, PKU was the first national university covering

comprehensive disciplines in China, and served as the highest administration for education

at the beginning of its founding (http://english.pku.edu.cn/AboutPKU/History/). THU was

founded a little more than a decade after PKU in 1911 with the support of American Boxer

Indemnity Funds and it functioned at first as a preparatory school for those students who

were sent by the government to study in the United States (http://www.tsinghua.edu.cn/

publish/then/5779/index.html). These two universities were called together as the phrase

‘‘Beida Tsinghua’’ by Chinese, roughly equivalent to Oxbridge in the British context or

Harvard and Yale in the United States (Hayhoe 2005). In two important projects by

Chinese Ministry of Education: Project 211 in 1990 and Project 985 in 1998, PKU and

THU were injected the highest and the same funding (http://www.moe.edu.cn/). To

compare the two universities with an in-depth analysis, their independent publications

without any institutional collaboration were abstracted for this study.

Publication performance of institutions can be evaluated by bibliometric indicators

(Moed et al. 1985; van Raan 1999). Aiming at assessing the research performance of

institutions, some bibliometric indicators, namely, numbers of publications, citations, self-

citations, citations per publication, relative citation rates, h-index, and journal impact

factors have been widely applied. The properly applied indicators would be helpful on the

research performance and nature of research carried out in university departments (Zachos

1992). The early 1970 s’ study was ranking of entire institutions by the bibliometric ratings

including the number of university papers, influence per paper, total influence, the product

of number of papers and influence per paper (Anderson et al. 1978). The later studies

concentrated on performance differences between departments and individual researchers

within disciplines of German university sector (Daniel and Fisch 1990), Indian universities

(Nagpaul 1995), and Belgium (Van den Berghe et al. 1998). Simultaneously, comparison

of two Greek university departments was based on their similarities with a number of

publication and citation indicators, especially self- and in-house citations (Zachos 1992). In

the 2000s’ studies, not only various data covering budget, teaching (Schloegl et al. 2003),

graduate programs, graduates, advisors (Zorzetto et al. 2006), and academic staff (Usang

et al. 2007), but also more kinds of research indicators related to number of publications

and citations were used, such as number of citations per person, relative citation rate, and

relative subfield citedness (Aksnes and Taxt 2004), disciplinary strengths (Pouris 2007),

and h-index (Annibaldi et al. 2010) were employed. As for the comparison of different

institutions, the scholars recently focused on the number of published articles per year,

number of citations per year, number of citations, h-index, impact factors, top authors, top
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journals, and categories (Annibaldi et al. 2010; Fakhree and Jouyban 2011; Wang et al.

2011a). Journal impact factor provides an accessible quality indicator of science journal

publishing, and allow people to scale for institutional size in terms of output and research

staff (Davis and Royle 1996). The impact factor values and h-index should set no more

than minimum requirements to be considered and help to limit the possibility of over or

underestimating the value (Annibaldi et al. 2010). Bibliometric indicators h-index (Hirsch

2005), peak-year citations per publication, and journal impact factors were applied to

compare these two university’s performances.

The main target of this study was to investigate and compare the THU and PKU

publication performances, based on their own independent articles in the Science Citation

Index Expanded. The investigation of independent research without any national and

international collaboration could be considered more typical in their own research

performance.

Methodology

Data collection

Documents reported in this study were derived from the online version of Science Citation

Index Expanded (SCI-Expanded) Thomson Reuters Web of Science database. According

to Journal Citation Reports (JCR) of 2011, it indexes 8,281 with citation references across

176 Web of Science categories in the science edition. First of all, Peking University

(Peking Univ and Beijing Univ) and Tsinghua University (Tsing Hua Univ and Tsinghua

Univ) were searched in terms of address within the publication year limitation from 1899

to 2011 based on SCI-Expanded (updated on 03 August 2012). Secondly, only the article of

document type was the retrieved for the subsequent analysis. Thirdly, independent pub-

lications of the two universities were estimated by the affiliation of all authors to the

articles. Except Peking University (PKU) and Tsinghua University (THU), all the articles

contributed by the other organizations were excluded. Finally, 14,336 articles for PKU

were refined by the affiliation of ‘‘Peking Univ’’ and ‘‘Beijing Univ’’ and excluding ‘‘Tsing

Hua Univ’’ and ‘‘Tsinghua Univ’’. The same method was used to obtain the 17,097 articles

for Tsinghua University.

Analyzing structure and indicators

The analytic structure of characteristics of independent research of THU and PKU is

presented in Fig. 1. First, the analysis of overall scientific performance of THU and PKU

were conducted. The second section dealt with annual production, with major focus on its

quantity, quality, and co-authorship. THU and PKU favored journals and Web of Science

categories were identified in the third section, respectively. Finally, the most cited papers

in THU and PKU, as well as most cited single author articles are examined as a statement

of discipline emphases and impact.

The indicators displayed in Fig. 1 were explained. Single author article was assigned if

the article was published by only one author. SP stands for single author articles, while TP

represents the number of total articles. AU which could be employed to characterize co-

authorship is authors per article. In terms of citations, TC2011, the total number of cita-

tions since publication to 2011 (Chuang et al. 2011; Ho 2012), was employed due to its

invariability and repeatability (Fu et al. 2012). The h-index related to total citations were
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thus calculated by the newly developed indicator, TC2011. h-index is defined by the h of

Np papers having at least h citations each and the other (Np-h) papers have h citations each

(Hirsch 2005). However, h-index was observed to be size dependent, correlated with the

total number of citations and publications (van Raan 2006). A single indicator is not

enough to assess multi-dimensional research (Martin 1996).

Another indicator, citations per publication (CPP) as the citations divided by publica-

tions was therefore provided to supplement the shortcomings of h-index. Figure 2 shows

the relationship between the CPP and the number of years since its publication for the

articles published by PKU and THU, respectively. The frequency of being cited was the

highest in the second full year since its publication year for both PKU and THU, and began

to decrease thereafter. Similar peak-year phenomena of citation history has also been

observed in the typical cited article (Garfield 1972), and some medical topics (Chiu and Ho

2005; Chuang et al. 2007). The peak position depended on the research disciplines and

might be shifted to three or more years (King 1988; Hsieh et al. 2004; Li and Ho 2008;

Zhang et al. 2009; Wang et al. 2011a; Chuang et al. 2012). Here, the variable TC2, total

citations from publication year to second full year, was used to calculate the peak-year

citation per publication (PCPP) to assess the impact of articles. For instant, a TC2 for the

year 2009 would be the number of times being cited from 2009 to the end of 2011 for all

the articles published in 2009. Articles published after 2009 would not have the values of

TC2. The PCPP assesses the visibility or impact of publications, much more appropriate
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than the previous used indicator CPP. The accumulated time for CPPs decreased for the

annual articles from 1992 to 2011, and CPPs would experience a decreasing trend in the

latest years due to no enough time for citations. As for PCPP, the accumulated time for

citations was always the same of 2 years (TC2), which could eliminate the time-changing

factors. Thus, h-index and PCPP were used to compare research performance for the two

universities. The reported impact factor (IF) of each journal was obtained from the 2011

JCR.

Results and discussion

Overall scientific performance

Total number of THU independent articles was 17,097, including 15,415 (90 %) in Eng-

lish, 1,674 (10 %) in Chinese, and Japanese (4), German (3), and Catalan (1). The number

of PKU independent articles was 14,336, including 12,607 (88 %) in English, 1,713 (12 %)

in Chinese, and Japanese (14), Russian (1), and French (1).

Comparison of THU and PKU research performances were examined by number of

articles, single author articles, highest TC2011, h-index and PCPP in Table 1. Since PCPPs

were calculated based on the articles before 2010, characteristics of the articles during

1974 and 2009 were also displayed. Although THU published more articles than PKU,

there were more single author articles from PKU than THU. However, their h-index, PCPP,

and number of top articles (TC2011 C100) were very closely. These two renowned uni-

versities could be considered pretty even according to these indicators. The difference in

the number of publications or the average citation index was also insignificant in a
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comparison of two groups with widely differed reputation (Makino 1998). Both h-index

and PCPP for single author articles were lower than total articles, which indicated that

collaboration of co-authors played an important role in enhancing the impact of articles. In

addition, the highest TC2011 1,165 of THU was found from the article ‘‘synthesis of

gallium nitride nanorods through a carbon nanotube-confined reaction’’ (Han et al. 1997)

published by the Department of Physics and Center of Atomic and Molecular Sciences.

The corresponding author of this article was Prof. Shoushan Fan who is the academician of

Chinese Academy of Sciences. Article with the highest TC2011 (719) in PKU was

‘‘ultraviolet-emitting ZnO nanowires synthesized by a physical vapor deposition

approach’’ (Kong et al. 2001) published by the Department of Physics and the Electron

Microscopy Laboratory. The most cited THU single author article with TC2011 = 118

was ‘‘fuzzy random chance-constrained programming’’ (Liu 2001) by Prof. Baoding Liu in

Department of Mathematical Sciences. ‘‘Second-order kinetic model for the sorption of

cadmium onto tree fern: a comparison of linear and non-linear methods’’ (Ho 2006) with

TC2011 = 172 was the most cited single author articles published by Prof. Yuh-Shan Ho

in Department of Environmental Sciences in Peking University.

Annual production

The characteristics of annual production of THU and PKU including number of total

articles and single author articles, PCPP, h-index, and co-authorship were identified. Both

universities published the first article in SCI-Expanded in 1974. The growth trends of total

independent articles and the single author articles of both universities are displayed in

Fig. 3. In earlier years (1974–1999), PKU was more active in the publication of inde-

pendent articles and single author articles. However, THU has increased at a quicker pace

than PKU after 2000, and now still produced more articles according to total articles and

was about the same with PKU with respect to single author articles. The early restructuring

of higher education might be the reason of more articles of PKU in earlier years. The paths

of PKU and THU diverged dramatically in 1952 due to China’s restructuring of higher

Table 1 Comparison of Tsinghua University and Peking University Research Performance

Indicators Tsinghua University Peking University

Number of total articles (TP) 17,097 14,336

h-Index 97 96

Highest TC2011 1,165 719

Number of top articles (TC2011 C100) 91 (0.53 %) 91 (0.63 %)

Number of single author articles (SP) 1,025 1,384

h-Index 31 31

Highest TC2011 118 172

Number of top articles (TC2011 C100) 2 3

Number of total articles (1974–2009) 14,085 11,911

TC2 41,504 36,373

PCPP 3.0 3.1

Number of single author articles (1974–2009) 919 1,269

TC2 1,281 1,525

PCPP 1.4 1.2
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education. THU was stripped of its faculties of arts and sciences and shaped into a

polytechnical university, with multiple departments of engineering; it produced graduates

who moved into important positions of power within the bureaucracy (Pan 2004). PKU, by

contrast, lost its engineering, medical, and agricultural faculties and had departments only

in the pure sciences and arts, and its graduates typically became researchers, writers, and

university teachers (Hayhoe 2005). Today, while THU’s teaching is still focused on

engineering, it concurrently offers degrees in other sciences, the liberal arts, management

and law (http://www.tsinghua.edu.cn/publish/then/5779/index.html).

The impact of articles in PKU and THU was assessed in terms of PCPP and h-index.

h-index was proposed to characterize the scientific output and impact of a researcher

(Hirsch 2005), and has been applied in the comparison of departments (van Raan 2006) and

Chinese universities’ publications (Luan et al. 2010). Likewise, PCPP with ‘‘peak-year

citations’’ (TC2) was also used to evaluate publication performance of universities

(Chuang et al. 2007; Wang et al. 2011a). Figure 4 shows that h-index and PCPPs were

increasing especially in last two decades, which indicated that the articles published in

recent years obtained more attention than that in earlier years. This might be attributed to

more possibilities of being cited by the rapid increase of journals from 5,686 in 2000 to

8,281 in 2011 journals in SCI-Expanded. The fluctuation in 1970s and 1980s might due to

the low productivity. For example, only one top cited articles of 1980 in THU made the

PCPP to be a high value of 4. The low level of two universities’ scientific production in

1970s and 1980s was possibly influenced by the Cultural Revolution. Cultural Revolution

(1966–1976), also known as ‘‘10 year catastrophe’’, had devastating influence on Chinese

science and technology. Universities were shut down entirely from 1966 to 1972 (Treiman

2002), and intellectuals (including scientists and engineers) were sent to the countryside or

to factories to work. China’s scientific work suffered considerably, reflected in its output of
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scientific literature. In 1973, only one Chinese paper appeared in the world’s 2,300 most

central journals in the SCI; however, scientific papers grew exponentially after restrictive

policies were loosened (Frame and Narin 1987). As Chinese top universities, PKU and

THU also suffered a lot from the Cultural Revolution, and only had their first scientific

publications at the end of this activity. Furthermore, the decrease in 2003–2010 of PCPP

might be explained in part by the less time for their articles to accumulate citations

(Picknett and Davis 1999). H-indices of these two universities were too closely to tell the

difference. Although in the earlier period before 1988 the PCPPs of THU were like to be

higher than that of PKU, overall the PCPPs of PKU were higher than that of THU in recent

two decades. In addition, the greater production of PKU and THU in 2000s could be partly

explained by that PKU merged with Beijing Medical University in 2000, (http://english.

pku.edu.cn/AboutPKU/History/), while in 1999 THU opened the School of Arts and

Design by merging with the Central Academy of Arts and Design (http://www.tsinghua.

edu.cn/publish/then/5779/index.html).

Seventy percent of THU articles had two to four authors while three, the most occurring

coauthor number, accounted for 27 % of the total. A similar phenomenon was found for

PKU. Two to four authorships were 55 % articles. Besides, three of authorship was the

most frequent with 22 % articles. Figure 5 shows PCPPs and numbers of authors per article

(AU) from 1974 to 2009. Similar growth trends of PCPPs and numbers of authors per

article for both universities were found, especially in last two decades. The number of

authors per article increased from 2.7 in 1990 to 3.9 in 2009 (THU), with a number of 3.8

authors per article ranging from 1 to 14. A slightly different increase from 2.5 to 4.6 in the

same period (PKU) with a number of authors per article was 3.0, ranging from one to 21.

Among all the articles of two universities, the article with the most authors of 21 was titled

‘‘performances of a beta-delayed neutron detection array at Peking University’’ of Nuclear
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Instruments & Methods in Physics Research Section A-Accelerators Spectrometers
Detectors and Associated Equipment, and published in 2009 by School of Physics (Lou

et al. 2009). PKU research usually involved more authors and held higher PCPP than THU.

Web of science categories and journals

Based on the classification of Web of Science categories in 2011, the publication output

data of THU was distributed in 148 categories while 168 categories for PKU. The per-

formance of top 20 productive categories obtained from SCI-Expended of THU and PKU

were exhibited in Table 2. The three most productive Web of Science categories in THU

were multidisciplinary materials science (2,460; 17 %), applied physics (1,556; 11 %),

electrical and electronic engineering (1,282; 9.1 %). The three most productive categories

in PKU were physical chemistry (1,298; 11 %), multidisciplinary chemistry (1,297; 11 %),

and multidisciplinary physics (998; 8.4 %). Accordingly, the research of PKU found that

the highest cited papers cover physics and chemistry fields only, followed by materials

sciences, electrical engineering and interdisciplinary field, like nanotechnology (Zhu et al.

2004). The results show that THU and PKU had different focus with eight different

categories in Table 2. PKU published more articles in basic sciences including 11

chemistry and physics related categories while THU had seven categories. The centennial

celebration of chemistry at PKU (Gao et al. 2010), and chemistry and physics in materials

science on the occasion of THU’s centennial anniversary (Zhang 2011) have also been

reported with an overview of their great development. By contrast, five of THU’s top 20

categories were related to engineering, while there was only one category of PKU con-

cerning engineering. This is consistent with that the THU focused on engineering, and

PKU concentrated more on pure sciences, which was caused by the early restructuring of
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higher education (Hayhoe 2005). The highest h-index 61 was conducted by multidisci-

plinary materials science while the highest PCPP 6.9 by nanoscience and nanotechnology

in the top 20 Web of Science categories in THU. For PKU, the highest PCPP was in the

categories of multidisciplinary materials science (PCPP = 5.8) and the highest h-index

was multidisciplinary chemistry (h-index = 63). These top two universities obtain some

achievements, such as radiation/detection technology (Kang 1978), molecular simulation

software package (Hou and Xu 2001), compact AMS system (Liu et al. 2007), and X-pinch

experiments with pulsed power generator (Liu et al. 2008) in related top categories.

The total numbers of 17,097 THU articles were published in 1,805 journals, while

researchers in PKU published 14,336 articles in 2,065 journals. Large percentages of arti-

cles of THU (3,423 articles; 20 %) and PKU (3,998 articles; 28 %) were published in

China’s own journals. As for THU, eight articles of two journals having the IFs more than

30 were Nature with five articles and Science with three articles. In terms of PKU, there

were six articles in four journals with IFs more than 30 including New England Journal of
Medicine, Lancet, Nature, and Cell. Table 3 presents top ten journals in THU and PKU,

including the number of articles with respective percentages, the IFs, PCPP, and h-index.

PCPPs analyzed in this study employ 2 years for citations, the similar with the calculation

for IF. Similar trends appeared according to these three indicators. The coefficients of

determination between the h-index and the IF of journal outputs were calculated with their

coefficient of determinations of 0.81 and 0.63 (Wang et al. 2011b). Applied Physics Letters
in the top ten journals had the highest IF of 3.844 in both THU and PKU. Eight out of the top

ten journals of THU and six of top ten journals of PKU had higher PCPPs than IFs, which

indicated that the research usually made positive contribution to their publication journals.

The most popular journal in THU Rare Metal Materials and Engineering (IF = 0.164)

which published 447 articles with PCPP of 4.7 and h-index of 5. The following two journals

in the leading position were Chinese Physics Letters (PCPP = 1.71; h-index = 12) and

Applied Physics Letters (PCPP = 7.67; h-index = 35). In the case of PKU, the most active

journals were Acta Physico-Chimica Sinica with 491 articles (PCPP = 0.644;

h-index = 11), Chinese Science Bulletin with 324 articles (PCPP = 0.637; h-index = 11)

and Chinese Physics Letters with 324 articles (PCPP = 1.39; h-index = 12).

Most cited articles

The patterns of citation life cycles of top cited articles could provide the characteristics for

the top articles (Aksnes 2003). The life citation curves of six top articles with the highest

citations from THU and PKU are displayed in Figs. 6 and 7. Five out of six articles were

published in the 2000s, while only one article was in 1997 for THU and 1995 for PKU.

Three articles were published by the Department of Chemistry, and three articles by

Department of Physics, Department of Mathematical Sciences, and Department of Bio-

logical Sciences and Biotechnology at THU, respectively. The Department of Chemistry,

founded in 1926, has three academicians of Chinese Academy of Sciences or Chinese

Academy of Engineering, and has become a well-recognized center for scientific research

in chemistry in China (http://www.chem.tsinghua.edu.cn). For PKU, two articles were

contributed by College of Chemistry and Molecular Engineering, two by Department of

Chemistry, and two by Department of Physics and Department of Geophysics, respec-

tively. In fact, Department of Chemistry belongs to College of Chemistry and Molecular

Engineering including ten members of the Chinese Academy of Sciences. The College of

Chemistry and Molecular Engineering from PKU, founded in 1910 in Qing Dynasty, was

the oldest institution of modern chemistry in China (Gao et al. 2010). The number of
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articles recruited by SCI-Expanded keeps about 400 per year since 2000, and high level

articles are still increasing (http://www.chem.pku.edu.cn). In terms of THU, two articles

were in Journal of the American Chemical Society (IF = 9.907), and one in Science
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Han et al. (1997), TC2011 = 1065, rank 1

Liu and Liu (2002), TC2011 = 511, rank 2

Wang and Li (2002), TC2011 = 472, rank 3

Sun and Li (2003), TC2011 = 439, rank 4

Hua and Sun (2001), TC2011 = 416, rank 5

Xu et al. (2008), TC2011 = 414, rank 6

Fig. 6 The most cited articles of Tsinghua University (TC2011 [400)
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Kong et al. (2001), TC2011 = 719, rank 1

Wang et al. (2002), TC2011 = 556, rank 2

Luo et al. (2001), TC2011 = 539, rank 3

Liu et al. (2001), TC2011 = 539, rank 3

Zhang et al. (2002), TC2011 = 391, rank 5
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Fig. 7 The most cited articles of Peking University (TC2011 [400)
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(31.201), IEEE Transactions on Fuzzy Systems (4.26), Chemistry-A European Journal
(5.925) and Bioinformatics (5.468) each in multidisciplinary sciences, electronics, and

chemistry related categories. With respect to PKU, two articles were published in Ana-
lytical Chemistry (5.856) and Chemistry of Materials (7.286) each, and one article con-

tributed to Applied Physics Letters (3.844) and Physics Letters A (1.632) each in the

chemistry and physics related categories. The categories top articles assigned to were

consistent with the results of categories of two universities. Four of six top articles in THU

and five of six top articles in PKU were about nanotechnology. China’s science has become

the second largest nation in citations and quantity (Leydesdorff and Wagner 2009), and its

citation counts continues to grow in nanoscience and nanotechnology (Kostoff 2012).

Tsinghua University and Peking University belonged to the second tier contributing to the

nanotechnology of China (Kostoff et al. 2008).

Only one article ‘‘Han et al. (1997)’’ having more than 1,000 citations was contributed

by THU. It was also the eldest top article of THU in 1997, and kept the leading of high

annual citations since its publication till 2007. The article focused on synthesis of gallium

nitride nanorods through a carbon nanotube-confined reaction (Han et al. 1997). The

article’s corresponding author Shoushan Fan as an academician of Chinese Academy of

Sciences worked in Department of Physics and Center of Atomic and Molecular Sciences

at THU. The latest article ‘‘Xu et al. (2008)’’ was published in 2008 also contributed by

Department of Chemistry at THU. The annual citations of this article experienced the

highest growth of 68 citations per year. The article centered on flexible graphene films via

the filtration of water-soluble noncovalent functionalized graphene sheets (Xu et al. 2008).

The other four articles in 2001–2003 experienced similar trends of annual citations since

publication. The eldest top article of PKU was published in 1995 by Cheng et al. in the

Department of Chemistry, and was titled ‘‘hydrothermal preparation of uniform nanosize

rutile and anatase particles’’. The other five articles in 2000s increased closely in terms of

annual citations. Kong et al. (2001) in Department of Physics of PKU published the top

article with the highest TC2011 = 719 and C2011 = 84, which concerned ultraviolet-

emitting ZnO nanowires synthesized by a physical vapor deposition approach. According

to the types of citation frequency curves (Avramescu 1979), most of articles in THU and

PKU were (1) initially much praised articles or (2) basic recognized work.

In addition, single author articles which were likely to be with more theoretical and

greater share of initial idea were also identified in terms of most cited articles (Farber

2005). Five single author articles with TC2011 C100 were illustrated in Fig. 8. These

articles were found in the categories of environmental engineering, environmental sci-

ences, water resources, multidisciplinary physics, astronomy and astrophysics, computer

science, artificial intelligence, electrical and electronic engineering, and multidisciplinary

engineering. Three articles were published in 2000s, and two in 1980s and 1990s

respectively. The most attractive single author article examined non-linear method for

isotherms for the sorption (Ho 2006). Y.S. Ho was selected as the Chang Jiang Scholar in

College of Environmental Sciences and Engineering of PKU by the Ministry of Education

in 2006. Another article related to pseudo second order proposed by Ho took the lead in

annual citations in 2011 in the category of chemical engineering (Ho 2012). The second

position article by S.L. Zhu from Department of Physics in PKU as principal investigator

of several grants from National Science Foundation and Ministry of Education was entitled

‘‘understanding pentaquark states in QCD’’ (Zhu 2003). The third position article by C.Y.

Tu from Department of Geophysics in PKU as an academician of Chinese Academy of

Sciences, concerned the damping of interplanetary alfvénic fluctuations and the heating of

the solar-wind (Tu 1988). The fourth position article by B.D. Liu from Department of

272 Scientometrics (2013) 96:259–276
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Mathematical Sciences of THU as National Science Fund for Distinguished Young Scholar

was titled ‘‘fuzzy random chance-constrained programming’’ (Liu 2001). The fifth position

article by B. Wang from Department of Engineering Mechanics of THU focused on three-

dimensional analysis of a flat elliptic crack in a piezoelectric material (Wang 1992).

Conclusion

Peking University and Tsinghua University were pretty even with many similarities in the

quantity and quality of total publications, the trend of annual production, and common co-

authorship. THU published more total articles, while PKU produced more single author

articles; and h-index and PCPP of both universities were almost the same. Cultural Rev-

olution had devastating influence on Chinese science including two universities. They

suffered from Cultural Revolution, and started to publish articles at the end of it. Both

universities grew rapidly after 1990, and moved into a higher level of scientific production

by merging with another institution around 2000. Two to four authorships were common in

both universities. However, THU and PKU had their own predominance with respect to

specific aspects in Web of Science category, journals, departments, and most cited articles.

They still maintained the features by the early China’s restructuring of higher education,

though THU and PKU are now aiming at become the world-class comprehensive uni-

versities. THU focused on engineering while PKU concentrated on science. The most

productive categories of THU were multidisciplinary materials science, applied physics,

electrical and electronic engineering, and basic sciences including chemistry and physics

led the PKU research. The most favored journal of THU is Rare Metal Materials and
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Fig. 8 Comparison of the most cited single author articles (TC2011 [100)
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Engineering, and PKU is Acta Physico-Chimica Sinica. Researchers in these two uni-

versities favored more in Chinese journals. Department of Chemistry of THU and College

of Chemistry and Molecular Engineering of PKU maintained a high research level with

most top articles. Both universities contributed a lot to China’s nanoscience and nano-

technology. There is a significant correlation between a country’s scientific policy and

scientific activities of its institutions. These two top universities were influenced greatly by

China’s policy and management, and now are playing an important role to bring China’s

science forward.

Although the widely used indicators, namely, h-index and CPP have been employed to

characterize the performance of THU and PKU’s independent research, some limitation

should also be noticed. Highly cited papers are important for the determination of the

h-index, but once a paper is selected to belong to the top h papers, it is unimportant in the

determination of h as a variable over time (Egghe 2006). h-index may undervalue

the performance of unit with an intermediate productivity level but a high impact and a

great international visibility (Costas and Bordons 2007). As for h-index, the big of the

sample for analysis is important, while for CPP small can also be good (van Raan 2006). It

is still true that science is multidimensional and therefore multidimensional methods are

suggested to evaluate scientific performance (Martin 1996).
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