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Abstract: Energy shortage has become a major obstacle to the current economic development, and is the focus of all
countries in the world. As the source of a clean and renewable energy, solar cells are receiving more and more attention. It
is of great significance to solve the energy crisis. Through the literature co—citation, TF s IDF and LLR algorithms as well as
clustering analysis method, this article has analyzed the citation data and subject data of highly cited papers in the solar cell
research field, identified the important academic papers, and then used the information visualization analysis software CiteSpace,
and provided knowledge mapping analysis of five themes of solar cells research. The results show that high energy conversion of
perovskite solar cell is the research frontier in the field of solar cell research. After further research on the clusters of intellectual
base and the citing papers of research front, the research on the improvement of perovskite materials, hole transport materials, as
well as the equipment and process for material preparation are summerived to develop perovskite solar cells with high conversion
and low lost. The paper may offer the clues of decision—making and reference for domestic researchers to follow and to occupy the
highland of the world’s development frontier in the field of solar cell.
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Fig. 1 Document co—citation clusters of solar cell related papers
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Table 1 Summary of co-citation clusters of solar cells related papers

Cluster ID Size  Silhouette Mean ( Year) Top terms( log-likelihood ration) Top terms( TF = IDF)
(141. 28 ) solar cell (18. 69) benzo
0 43 0. 823 2009 (78. 02) efficient solar cell (18.2) poly
(63. 12) perovskite solar cell (18.02)solar cell
(16.44) bulk heterojunction

(48. 86 ) morphology
1 37 0. 855 2004 (41.78) pcbm bulk heterojunction (39.02)

perovskite solar cell

(16) poly
(15.9) solar cell
(15.68) morphology

(471. 48 ) perovskite solar cell (31.36) perovskite solar cell
2 36 0. 964 2013 (76. 08 ) perovskite (30.41) perovskite
(60. 18) chloride (28.07) lead
(134.09) dye-sensitized solar cell (38.88) (15.58) TiO, nanotube
3 27 0.948 2004 application (14.81) array
(26.87) transparent conductive oxide (14.31) dye-sensitized solar cell
(16.27) dye

(119. 22) dye-sensitized solar cell
4 25 0.985 2004 (101. 88) efficient dye-sensitized solar cell
(60.29) organic dye

(16. 09 ) donor-acceptor-substituted porphyrin

(116.09 ) efficient mesoscopic  dye-sensitized

solar cell
(184.2) graphene (20.74) graphene sheet
5 22 1 2007 (109. 67) graphene sheet (19.98) graphene film
(67.33) chemical doping (18.58) graphene
(60.71) quantum (15) CdTe core-shell
6 16 0.99 2006 (45.02) CdTe core-shell CdSe quantum

(45.02) CdSe quantum (15) nanocable array
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Table 2 Core articles with cited frequency over 200

No.  Frequency Centrality Author Year Journal Title
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Mathews N cence
Eperon G E Advanced
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Table 3 The top 8 references in the research front of perovskite solar cell

No.  Citing ratio Author Year

Citing article

1 0.28 Snaith H J 2013  Perovskites: The Emergence of A New Era for Low-Cost, High-Efficiency Solar Cells
2 0.25 Zhao Y X 2014  Solution Chemistry Engineering toward High-Efficiency Perovskite Solar Cells
3 0.22 Bi C 2014 Understanding The Formation and Evolution of Interdiffusion Grown Organolead Halide Perovskite Thin
’ Huang J S Films by Thermal Annealing
4 0.22 Even ] 2013 Importance of Spin-Orbit Coupling in Hybrid Organic/Inorganic Perovskites for Photovoltaic Applications
5 0.22 Giorgi G 2013 Small P'hotocarrier F{‘ffeclive Masses Feat'uring Ambipolar Transport in Methylammonium Lead Iodide
Perovskite: A Density Functional Analysis
6 0.22 Hao F 2014 Controllable Perovskite Crystallization at A Gas-Solid Interface for Hole Conductor-Free Solar Cells
’ Kanatzidis M G with Steady Power Conversion Efficiency over 10%
Stranks S D
7 0.22 gmr,lﬂ: HJ 2013  Electron-Hole Diffusion Lengths Exceeding 1 Micrometer in An Organometal Trihalide Perovskite Absorber
Snai
Wojciechowski K
8 0.22 oyerecowskl 2014  Heterojunction Modification for Highly Efficient Organic - Inorganic Perovskite Solar Cells
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