
Polarons in materials

Nature Reviews Materials

6, 560-586

DOI: 10.1038/s41578-021-00289-w

Citation Report



Citation Report

2

# Article IF Citations

1 Out-of-equilibrium lattice response to photo-induced charge-transfer in a MnFe Prussian blue
analogue. Journal of Materials Chemistry C, 2021, 9, 6773-6780. 5.5 9

2 Small Polarons in Two-Dimensional Pnictogens: A First-Principles Study. Journal of Physical Chemistry
Letters, 2021, 12, 4674-4680. 4.6 7

3 Investigation of vibration damping properties of electroactive polyanthracene/silicone oil
dispersions. Journal of Intelligent Material Systems and Structures, 2022, 33, 641-652. 2.5 0

4 Electronic State Unfolding for Plane Waves: Energy Bands, Fermi Surfaces, and Spectral Functions.
Journal of Physical Chemistry C, 2021, 125, 12921-12928. 3.1 14

5 Optoelectronic Properties of Chalcogenide Perovskites by Many-Body Perturbation Theory. Journal of
Physical Chemistry Letters, 2021, 12, 5301-5307. 4.6 25

6 Small-polaron-induced infrared opacification in rutile TiO2. Journal of Applied Physics, 2021, 130, . 2.5 3

7 Polaron-Assisted Charge Transport in Li-Ion Battery Anode Materials. ACS Applied Energy Materials,
2021, 4, 8583-8591. 5.1 4

8 Rational Design of Semiconductor Heterojunctions for Photocatalysis. Chemistry - A European
Journal, 2021, 27, 13306-13317. 3.3 44

9 Iso-valent doping of reducible oxides: a comparison of rutile (110) and anatase (101) TiO<sub>2</sub>
surfaces. Journal of Physics Condensed Matter, 2021, 33, 494001. 1.8 5

10
There is plenty of room at the top: generation of hot charge carriers and their applications in
perovskite and other semiconductor-based optoelectronic devices. Light: Science and Applications,
2021, 10, 174.

16.6 32

11 Diagrammatic quantum Monte Carlo study of an acoustic lattice polaron. Physical Review B, 2021, 104,
. 3.2 4

12 Band-selective Holstein polaron in Luttinger liquid material A0.3MoO3 (Aâ€‰=â€‰K, Rb). Nature
Communications, 2021, 12, 6183. 12.8 13

13 In Situ Determination of Polaron-Mediated Ultrafast Electron Trapping in Rutile TiO<sub>2</sub>
Nanorod Photoanodes. Journal of Physical Chemistry Letters, 2021, 12, 10815-10822. 4.6 14

14

Influence of defects on antidoping behavior in <mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML"><mml:mi>Sm</mml:mi><mml:mi>Ni</mml:mi><mml:msub><mml:mi
mathvariant="normal">O</mml:mi><mml:mn>3</mml:mn></mml:msub></mml:math>. Physical Review B,
2021, 104, .

3.2 6

15 Charge density wave breakdown in a heterostructure with electron-phonon coupling. Physical
Review B, 2021, 104, . 3.2 9

16 The effective mass problem for the Landau-Pekar equations. Journal of Physics A: Mathematical and
Theoretical, 0, , . 2.1 2

17 Self-trapping in bismuth-based semiconductors: Opportunities and challenges from optoelectronic
devices to quantum technologies. Applied Physics Letters, 2021, 119, . 3.3 18

18 Subspace Occupancy-Constraining Potentials for Modeling Polaron Formation. Journal of Physical
Chemistry C, 2021, 125, 26354-26362. 3.1 4



3

Citation Report

# Article IF Citations

19 Theoretical characterization and computational discovery of ultra-wide-band-gap semiconductors
with predictive atomistic calculations. Journal of Materials Research, 2021, 36, 4616-4637. 2.6 7

20 Shining a Hot Light on Emerging Photoabsorber Materials: The Power of Rapid Radiative Heating in
Developing Oxide Thin-Film Photoelectrodes. ACS Energy Letters, 2022, 7, 514-522. 17.4 20

21 TiO<sub>2</sub> Polarons in the Time Domain: Implications for Photocatalysis. Journal of Physical
Chemistry Letters, 2022, 13, 559-566. 4.6 12

22 Direct visualization of polaron formation in the thermoelectric SnSe. Proceedings of the National
Academy of Sciences of the United States of America, 2022, 119, . 7.1 23

23 Pathways for Electron Transfer at MgOâ€“Water Interfaces from <i>Ab Initio</i> Molecular Dynamics.
Journal of the American Chemical Society, 2022, 144, 2002-2009. 13.7 3

24 Comparative <i>ab initio</i> calculations of SrTiO3, BaTiO3, PbTiO3, and SrZrO3 (001) and (111) surfaces
as well as oxygen vacancies. Low Temperature Physics, 2022, 48, 80-88. 0.6 4

25

Absence of midgap states due to excess electrons donated by adsorbed hydrogen on the anatase
<mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML"><mml:mrow><mml:msub><mml:mi>TiO</mml:mi><mml:mn>2</mml:mn></mml:msub><mml:mrow><mml:mo>(</mml:mo><mml:mn>101</mml:mn><mml:mo>)</mml:mo></mml:mrow></mml:mrow></mml:math>
surface. Physical Review B, 2022, 105, .

3.2 3

26 Dynamic Exciton Polaron in Two-Dimensional Lead Halide Perovskites and Implications for
Optoelectronic Applications. Accounts of Chemical Research, 2022, 55, 345-353. 15.6 36

27 Electrically Tunable Reactivity of Substrateâ€•Supported Cobalt Oxide Nanocrystals. Small, 2022, 18,
e2106407. 10.0 5

28 Disorder in order: Localization without randomness in a cold-atom system. Physical Review A, 2022,
105, . 2.5 2

29 Electrical Conduction Mechanism of Î²â€•MnTe Thin Film with Wurtziteâ€•Type Structure Using
Radiofrequency Magnetron Sputtering. Physica Status Solidi - Rapid Research Letters, 2022, 16, . 2.4 5

30 Hole utilization in solar hydrogen production. Nature Reviews Chemistry, 2022, 6, 243-258. 30.2 59

31 Small polaron transport in cathode materials of rechargeable ion batteries. Journal of Science:
Advanced Materials and Devices, 2022, 7, 100410. 3.1 3

32 First-principles modelling of the new generation of subnanometric metal clusters: Recent case
studies. Journal of Colloid and Interface Science, 2022, 612, 737-759. 9.4 13

33 Spectroelectrochemical and Electrochromic Characterization of a Conductive Polymer Bearing Both
Electron Donor and Acceptor Groups. Journal of the Electrochemical Society, 2022, 169, 020555. 2.9 4

34 The effect of alkaline earth metal substitution on thermoelectric properties of A0.98La0.02MnO3-Î´
(A=Ca,Ba). Processing and Application of Ceramics, 2022, 16, 78-82. 0.8 3

35 A framework for scintillation in nanophotonics. Science, 2022, 375, eabm9293. 12.6 59

36 Tunable Ti<sup>3+</sup>-Mediated Charge Carrier Dynamics of Atomic Layer Deposition-Grown
Amorphous TiO<sub>2</sub>. Journal of Physical Chemistry C, 2022, 126, 4542-4554. 3.1 25



4

Citation Report

# Article IF Citations

37 Many-body Green's function approaches to the doped FrÃ¶hlich solid: Exact solutions and anomalous
mass enhancement. Physical Review B, 2022, 105, . 3.2 4

38 Highly Luminescent and Multifunctional Zeroâ€•Dimensional Cesium Lanthanide Chloride
(Cs<sub>3</sub>LnCl<sub>6</sub>) Colloidal Nanocrystals. Advanced Optical Materials, 2022, 10, . 7.3 8

39 Unveiling ferromagnetism and antiferromagnetism in two dimensions at room temperature. Journal
Physics D: Applied Physics, 2022, 55, 283003. 2.8 7

40 Modeling polarons in density functional theory: lessons learned from TiO<sub>2</sub>. Journal of
Physics Condensed Matter, 2022, 34, 204006. 1.8 6

41 Reconstruction changes drive surface diffusion and determine the flatness of oxide surfaces. Journal
of Vacuum Science and Technology A: Vacuum, Surfaces and Films, 2022, 40, . 2.1 2

42 Band transport by large FrÃ¶hlich polarons in MXenes. Nature Physics, 2022, 18, 544-550. 16.7 40

43 General embedded cluster protocol for accurate modeling of oxygen vacancies in metal-oxides.
Journal of Chemical Physics, 2022, 156, 124704. 3.0 9

44 FrÃ¶hlich polaron effective mass and localization length in cubic materials: Degenerate and
anisotropic electronic bands. Physical Review B, 2021, 104, . 3.2 8

45 An atlas of room-temperature stability and vibrational anharmonicity of cubic perovskites. Materials
Horizons, 2022, 9, 1896-1910. 12.2 8

46 Non-equilibrium thermodynamics of mixed ionic-electronic conductive electrodes and their
interfaces: a Ni/CGO study. Journal of Materials Chemistry A, 2022, 10, 11121-11130. 10.3 4

47 Correlated Dynamics of Free and Selfâ€•Trapped Excitons and Broadband Photodetection in
BEA<sub>2</sub>PbBr<sub>4</sub> Layered Crystals. Advanced Optical Materials, 2022, 10, . 7.3 5

48 Lattice Relaxation Forward Negative Coulomb Drag in Hopping Regime. Electronics (Switzerland),
2022, 11, 1273. 3.1 2

49
Low-energy electronic structure of perovskite and Ruddlesden-Popper semiconductors in the Ba-Zr-S
system probed by bond-selective polarized x-ray absorption spectroscopy, infrared reflectivity, and
Raman scattering. Physical Review B, 2022, 105, .

3.2 5

50 Electronic defects in metal oxide photocatalysts. Nature Reviews Materials, 2022, 7, 503-521. 48.7 129

51 Diagrammatic quantum Monte Carlo toward the calculation of transport properties in disordered
semiconductors. Journal of Chemical Physics, 2022, 156, . 3.0 2

52
Optimization of the carrier recombination and transmission properties in perovskite LEDs by doping
poly (4-vinylpyridine) and graphene quantum dots made of chitin. Chemical Engineering Journal, 2022,
444, 136518.

12.7 8

53 Analyzing the TiO<sub>2</sub> surface reactivity based on oxygen vacancies computed by DFT and DFTB
methods. Journal of Physics Condensed Matter, 2022, 34, 314004. 1.8 3

54 å•Ÿå•‰/é…žè••å…‰ç”µæ••æ–™åˆ†å­•ç”µåœºè°ƒæŽ§. Scientia Sinica Chimica, 2022, , . 0.4 1



5

Citation Report

# Article IF Citations

55 Strain-Dependent Surface Defect Equilibria of Mixed Ionic-Electronic Conducting Perovskites.
Chemistry of Materials, 2022, 34, 5138-5150. 6.7 7

56 Electron-phonon interactions in halide perovskites. NPG Asia Materials, 2022, 14, . 7.9 46

58 Machine learning for exploring small polaron configurational space. Npj Computational Materials,
2022, 8, . 8.7 8

59 Variational polaron equationsÂ applied to the anisotropic FrÃ¶hlich model. Physical Review B, 2022, 105, . 3.2 5

60 Real-time non-adiabatic dynamics in the one-dimensional Holstein model: Trajectory-based vs exact
methods. Journal of Chemical Physics, 2022, 156, . 3.0 6

61
Anion Size Effect of Ionic Liquids in Tuning the Thermoelectric and Mechanical Properties of
PEDOT:PSS Films through a Counterion Exchange Strategy. ACS Applied Materials &amp; Interfaces,
2022, 14, 27911-27921.

8.0 11

62 Phonon-Assisted Nonradiative Recombination Tuned by Organic Cations in Ruddlesden-Popper Hybrid
Perovskites. Physical Review Applied, 2022, 17, . 3.8 4

63 Role of Polarons in Single-Atom Catalysts: Case Study of Me1 [Au1, Pt1, and Rh1] on TiO2(110). Topics in
Catalysis, 2022, 65, 1620-1630. 2.8 3

64 Photoinduced large polaron transport and dynamics in organicâ€“inorganic hybrid lead halide
perovskite with terahertz probes. Light: Science and Applications, 2022, 11, . 16.6 27

65 Chalcogenide Perovskites (ABS<sub>3</sub>; A = Ba, Ca, Sr; B = Hf, Sn): An Emerging Class of
Semiconductors for Optoelectronics. Journal of Physical Chemistry Letters, 2022, 13, 6439-6446. 4.6 9

66 Surface Modulation Inducing Bismuth-Rich Surface Composition in BiVO<sub>4</sub> for Efficient
Photoelectrochemical Water Splitting. ACS Applied Energy Materials, 2022, 5, 8419-8427. 5.1 14

67 Competing electronic states emerging on polar surfaces. Nature Communications, 2022, 13, . 12.8 7

68 Electronic Structure and Solvation Effects from Core and Valence Photoelectron Spectroscopy of
Serum Albumin. International Journal of Molecular Sciences, 2022, 23, 8227. 4.1 0

69

Low electronic conductivity of <mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML"><mml:mrow><mml:msub><mml:mi>Li</mml:mi><mml:mn>7</mml:mn></mml:msub><mml:msub><mml:mi>La</mml:mi><mml:mn>3</mml:mn></mml:msub><mml:msub><mml:mi>Zr</mml:mi><mml:mn>2</mml:mn></mml:msub><mml:msub><mml:mi
mathvariant="normal">O</mml:mi><mml:mn>12</mml:mn></mml:msub></mml:mrow></mml:math>
solid electrolytes from first principles. Physical Review Materials, 2022, 6, .

2.4 8

70

Role of Electronic Passivation in Stabilizing the Lithium- <mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML" display="inline"
overflow="scroll"><mml:msub><mml:mi>Li</mml:mi><mml:mi>x</mml:mi></mml:msub><mml:msub><mml:mi>PO</mml:mi><mml:mi>y</mml:mi></mml:msub><mml:msub><mml:mrow><mml:mi
mathvariant="normal">N</mml:mi></mml:mrow><mml:mi>z</mml:mi></mml:msub></mml:math>
Solid-Electrolyte Interphase. , 2022, 1, .

8

71 Photoinduced Small Hole Polarons Formation and Recombination in All-Inorganic Perovskite from
Quantum Dynamics Simulation. Journal of Physical Chemistry Letters, 2022, 13, 7532-7540. 4.6 8

72 Spectral Functions of the Holstein Polaron: Exact and Approximate Solutions. Physical Review Letters,
2022, 129, . 7.8 9

73 <i>Ab initio</i> self-consistent many-body theory of polarons at all couplings. Physical Review B, 2022,
106, . 3.2 15



6

Citation Report

# Article IF Citations

74 Surface chemistry on a polarizable surface: Coupling of CO with KTaO <sub>3</sub> (001). Science
Advances, 2022, 8, . 10.3 3

75 High-order Raman scattering mediated by self-trapped exciton in halide double perovskite. Physical
Review B, 2022, 106, . 3.2 6

76 Renormalization of excitonic properties by polar phonons. Journal of Chemical Physics, 2022, 157, . 3.0 7

77 Unified Approach to Polarons and Phonon-Induced Band Structure Renormalization. Physical Review
Letters, 2022, 129, . 7.8 18

78 Probing interface structure and cation segregation in (In, Nb) co-doped TiO2 thin films. Materials
Characterization, 2022, 191, 112164. 4.4 2

79 Polarons free from many-body self-interaction in density functional theory. Physical Review B, 2022,
106, . 3.2 9

80
Probing the nature of Lewis acid sites on oxide surfaces with
<sup>31</sup>P(CH<sub>3</sub>)<sub>3</sub> NMR: a theoretical analysis. Physical Chemistry
Chemical Physics, 2022, 24, 19773-19782.

2.8 1

81 [PbX<sub>6</sub>]<sup>4âˆ’</sup>modulation and organic spacer construction for stable perovskite
solar cells. Energy and Environmental Science, 2022, 15, 4470-4510. 30.8 16

83 Evidence for a spinon Kondo effect in cobalt atoms on single-layer 1T-TaSe2. Nature Physics, 2022, 18,
1335-1340. 16.7 16

84 Effect of orientation of the cation CH3NH3 on excitonâ€™s mobility in CH3NH3PbI3. Chinese Journal of
Physics, 2022, 80, 34-45. 3.9 3

85 Influence of Excess Charge on Water Adsorption on the BiVO<sub>4</sub>(010) Surface. Journal of
the American Chemical Society, 2022, 144, 17173-17185. 13.7 17

86 Many-Body Self-Interaction and Polarons. Physical Review Letters, 2022, 129, . 7.8 8

87
Surface and Defect Chemistry of Porous La<sub>0.6</sub>Sr<sub>0.4</sub>FeO<sub>3âˆ’Î´ </sub>
Electrodes on Polarized Three-Electrode Cells. Journal of the Electrochemical Society, 2022, 169,
094508.

2.9 1

88 Single-Atom Catalysis: Insights from Model Systems. Chemical Reviews, 2022, 122, 14911-14939. 47.7 26

89
Siteâ€•Preferences in the Mixedâ€•Valent Series FeMo <sub>1âˆ’n</sub> V <sub>n</sub> O <sub>4</sub> :
Controlling the Formation of the Î±â€•Polymorph and the Charge Localization. Zeitschrift Fur
Anorganische Und Allgemeine Chemie, 0, , .

1.2 0

90 Tailoring the Quantum Well Structure and Distribution of Reduced-Dimensional Perovskites for
Charge Dynamics Optimization. ACS Energy Letters, 2022, 7, 3917-3926. 17.4 2

91 Effects of nonlocal interactions in describing V centers of MgO. Europhysics Letters, 0, , . 2.0 0

92 CO2 adsorption and activation on Ag(1 1 1) surfaces in the presence of surface charge density: A static
gas phase DFT study. Applied Surface Science, 2023, 610, 155498. 6.1 5



7

Citation Report

# Article IF Citations

93 Finite-temperature optical conductivity with density-matrix renormalization group methods for the
Holstein polaron and bipolaron with dispersive phonons. Physical Review B, 2022, 106, . 3.2 9

94 Polarons in Conjugated Polyelectrolytes: A Firstâ€•Principles Perspective. Advanced Functional
Materials, 0, , 2209394. 14.9 2

95 Dimensional Control of Highly Anisotropic and Transparent Conductive Coordination Polymers for
Solutionâ€•Processable Largeâ€•Scale 2D Sheets. Advanced Materials, 2023, 35, . 21.0 1

96 Ultrafast Spontaneous Localization of a Jahn-Teller Exciton Polaron in Two-Dimensional
Semiconducting CrI<sub>3</sub> by Symmetry Breaking. Nano Letters, 2022, 22, 8755-8762. 9.1 8

97 <b>Polaronic defects in monolayer CeO<sub>2</sub>: Quantum confinement effect and strain
engineering</b>. Journal of Chemical Physics, 0, , . 3.0 1

98 Nanoscale heterogeneity of ultrafast many-body carrier dynamics in triple cation perovskites. Nature
Communications, 2022, 13, . 12.8 4

99 Mixed-Domain Charge Transport in the Sâ€“Se System from First-Principles. , 2022, 4, 2579-2589. 0

100 The impacts of dopants on the small polaron mobility and conductivity in hematite â€“ the role of
disorder. Nanoscale, 2023, 15, 1619-1628. 5.6 2

101 Single Metal Atoms on Oxide Surfaces: Assessing the Chemical Bond through <sup>17</sup>O
Electron Paramagnetic Resonance. Accounts of Chemical Research, 2022, 55, 3706-3715. 15.6 3

102 Engineering coexistence between free and trapped carriers via extrinsic polarons. Physical Review
Materials, 2022, 6, . 2.4 1

103 Asymmetrical Gaussian Potential Effects on Strongly Coupled Magnetopolaron Properties in
Triangular Confinement Potential Quantum Wells. Coatings, 2022, 12, 1900. 2.6 1

104 Toward a Consistent Prediction of Defect Chemistry in CeO<sub>2</sub>. Chemistry of Materials,
2023, 35, 207-227. 6.7 16

105 Infrared and Near-Infrared Spectrometry of Anatase and Rutile Particles Bandgap Excited in Liquid.
Journal of Physical Chemistry B, 2023, 127, 321-327. 2.6 3

106 Intrinsic Defects and the Inducing Conduction Mechanism of Langasite-Type High-Temperature
Piezoelectric Crystals. ACS Applied Materials &amp; Interfaces, 2023, 15, 3152-3162. 8.0 1

107
Ultralight pyrolytic carbon foam reinforced with amorphous carbon nanotubes for broadband
electromagnetic absorption. International Journal of Minerals, Metallurgy and Materials, 2023, 30,
570-580.

4.9 21

108 Synchronous electro-optical method for studying mixed ionicâ€“electronic conductors with hopping
transport. Journal of Applied Physics, 2023, 133, 024901. 2.5 0

110 Application of impedance spectroscopy to analyze the electrical properties of cobalt doped SrTiO3.
Solid State Ionics, 2023, 391, 116140. 2.7 4

111 Minimal model of drag in one-dimensional crystals. Physical Review Research, 2023, 5, . 3.6 1



8

Citation Report

# Article IF Citations

112 Anharmonic Excitonâ€•Phonon Coupling in Metalâ€•Organic Chalcogenides Hybrid Quantum Wells.
Advanced Optical Materials, 2023, 11, . 7.3 4

113 Mixed-domain Charge Transport in the S-Se System from First Principles. , 2023, , . 0

114 Stability conditions for a large anharmonic bipolaron. Physical Review B, 2023, 107, . 3.2 0

115 Carrier-Transport Equations. , 2023, , 933-984. 0

117 Carrier Dynamics in Solution-Processed CuI as a P-Type Semiconductor: The Origin of Negative
Photoconductivity. Journal of Physical Chemistry Letters, 2023, 14, 1007-1013. 4.6 1

118 Tuning a small electron polaron in FePO<sub>4</sub> by P-site or O-site doping based on DFT+<i>U</i>
and KMC simulation. Physical Chemistry Chemical Physics, 2023, 25, 8734-8742. 2.8 2

119 Toward a Rigorous Theoretical Description of Photocatalysis Using Realistic Models. Journal of
Physical Chemistry Letters, 2023, 14, 3712-3720. 4.6 6

120 Polarization dependent light-induced phase segregation in inorganic CsPb(BrxI1âˆ’x)3 perovskite
microcrystals. Journal of Alloys and Compounds, 2023, 944, 169257. 5.5 1

121 Polaron level spectrum in double-potential quantum wells. , 2023, 178, 207561. 0

122 External electric field-assisted electronic restructuring of transition metal oxides derived from
spent lithium-ion batteries to enhance persulfate activation. Applied Surface Science, 2023, 625, 157120. 6.1 3

123
A computational investigation of electronic, optical, and polaron properties and upper light yield
prediction of new self-activated scintillator Tl2ZrCl6 using polaron and simple phenomenological
models. Optical and Quantum Electronics, 2023, 55, .

3.3 1

124 Polarons in perovskite solar cells: effects on photovoltaic performance and stability. JPhys Energy,
2023, 5, 024002. 5.3 6

125 Structural Symmetry Impressing Carrier Dynamics of Halide Perovskite. Advanced Functional
Materials, 2023, 33, . 14.9 5

126 Polarons in two-dimensional atomic crystals. Nature Physics, 2023, 19, 629-636. 16.7 10

127 Polaron-assisted electronic transport in ZnP<sub>2</sub> nanowires. Journal of Materials Chemistry
C, 2023, 11, 4243-4253. 5.5 0

128 Real-time observation of the buildup of polaron in Î±-FAPbI3. Nature Communications, 2023, 14, . 12.8 7

129 Local inversion-symmetry breaking in a bismuthate high-Tc superconductor. Nature Communications,
2023, 14, . 12.8 2

130 The electronâ€“phonon renormalization in the electronic structure calculation: Fundamentals,
current status, and challenges. Journal of Chemical Physics, 2023, 158, 130901. 3.0 0



9

Citation Report

# Article IF Citations

131 Non-covalent ligand-oxide interaction promotes oxygen evolution. Nature Communications, 2023, 14, . 12.8 12

132 Phonon-driven intra-exciton Rabi oscillations in CsPbBr3 halide perovskites. Nature Communications,
2023, 14, . 12.8 6

133 Theoretical analysis of electrochromism of Ni-deficient nickel oxide â€“ from bulk to surfaces. Physical
Chemistry Chemical Physics, 2023, 25, 7974-7985. 2.8 1

134 Small Electron Polaron in Carbon-Doped Cubic Boron Nitride. ACS Applied Electronic Materials, 2023,
5, 1707-1714. 4.3 0

135 Observation of photoinduced polarons in semimetal 1T-TiSe<sub>2</sub>. Nanotechnology, 2023, 34,
235707. 2.6 0

136 Multiple phonon modes in Feynman path-integral variational polaron mobility. Physical Review B, 2023,
107, . 3.2 2

137 Structural Reconstruction Modulated Physical Properties of Titanium Oxide at the Monolayer Limit.
Journal of Physical Chemistry C, 2023, 127, 5631-5639. 3.1 1

138
Cd implantation in <mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML"><mml:mrow><mml:mi>Î±</mml:mi><mml:mtext>âˆ’</mml:mtext><mml:msub><mml:mi>MoO</mml:mi><mml:mn>3</mml:mn></mml:msub></mml:mrow></mml:math>
: An atomic scale study. Physical Review Materials, 2023, 7, .

2.4 0

140 Broadband Emission Origin in Metal Halide Perovskites: Are Selfâ€•Trapped Excitons or Ions?. Advanced
Materials, 2023, 35, . 21.0 20

141 Revealing the Polaron State at the MoS<sub>2</sub>/TiO<sub>2</sub> Interface. Journal of Physical
Chemistry Letters, 2023, 14, 3360-3367. 4.6 0

142 Polaron-induced metal-to-insulator transition in vanadium oxides from density functional theory
calculations. Physical Review B, 2023, 107, . 3.2 1

143 Experimental and Ab-Initio Investigation of the Electrical Conductivity of Emeraldine Salt. Journal of
Physical Chemistry C, 2023, 127, 6813-6824. 3.1 0

144 Surface Chemistry of Biologically Active Reducible Oxide Nanozymes. Advanced Materials, 2024, 36, . 21.0 5

145 CO<sub>2</sub> Activation on Cu/TiO<sub>2</sub> Nanostructures: Importance of Dual Binding Site.
Chemistry - A European Journal, 2023, 29, . 3.3 2

146 Polaronic Mechanism of Vibronic Localization in Mixed-Valence Cation Radicals with a
Non-Conjugated Chromophore on the Bridge. Journal of Physical Chemistry A, 2023, 127, 3281-3292. 2.5 2

147
Size of electron polarons in anatase <mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML"><mml:msub><mml:mi>TiO</mml:mi><mml:mn>2</mml:mn></mml:msub></mml:math>
and their role in photocatalysis. Physical Review B, 2023, 107, .

3.2 2

148 Models of Polaron Transport in Inorganic and Hybrid Organicâ€“Inorganic Titanium Oxides. Chemistry
of Materials, 0, , . 6.7 1

149 Isolated Electron Trapâ€•Induced Charge Accumulation for Efficient Photocatalytic Hydrogen
Production. Angewandte Chemie - International Edition, 2023, 62, . 13.8 55



10

Citation Report

# Article IF Citations

150 Isolated Electron Trapâ€•Induced Charge Accumulation for Efficient Photocatalytic Hydrogen
Production. Angewandte Chemie, 2023, 135, . 2.0 7

151 Observation of negative terahertz photoconductivity in strongly correlated electron-doped
CaMnO<sub>3</sub> thin film. Journal of Physics Condensed Matter, 0, , . 1.8 0

152 Stratified Oxygen Vacancies Enhance the Performance of Mesoporous TiO<sub>2</sub> Electron
Transport Layer in Printable Perovskite Solar Cells. Small, 2023, 19, . 10.0 3

153 Garnet-type solid-state mixed ionic and electronic conductor. Energy Storage Materials, 2023, 59,
102788. 18.0 3

154 Selective electrocatalytic carbon dioxide reduction with electrochemically stable frustrated Lewis
pairs. Cell Reports Physical Science, 2023, 4, 101406. 5.6 4

155 Coexistence of Both Localized Electronic States and Electron Gas at Rutile TiO<sub>2</sub> Surfaces.
Advanced Materials, 2023, 35, . 21.0 0

156 Small-polaron mediated recombination in titanium dioxide from first principles. Physical Review
Research, 2023, 5, . 3.6 2

157 A Polymorph of Dipeptide Halide Glycyl-L-Alanine Hydroiodide Monohydrate: Crystal Structure,
Optical Second Harmonic Generation, Piezoelectricity and Pyroelectricity. Materials, 2023, 16, 3690. 2.9 1

158 Estimation of Polaron Delocalization Lengths in Conjugated Organic Polymers. Journal of Physical
Chemistry B, 2023, 127, 5102-5114. 2.6 2

159 Insight on charge-transfer regimes in electron-phonon coupled molecular systems via numerically
exact simulations. Communications Physics, 2023, 6, . 5.3 1

160 Ultrasmall Polar Skyrmions and Merons in SrTiO<sub>3</sub> Heterostructures by Polaron
Engineering. ACS Nano, 2023, 17, 10836-10843. 14.6 3

161 Method for obtaining polaron mobility using real and imaginary time path-integral quantum Monte
Carlo. Physical Review B, 2023, 107, . 3.2 2

162 Phonons Damped by Proton Doping in Barium Zirconate. Journal of Physical Chemistry C, 2023, 127,
10913-10921. 3.1 1

163 Carriers, Quasi-particles, and Collective Excitations in Halide Perovskites. Chemical Reviews, 2023, 123,
8154-8231. 47.7 17

164 Electrolyte contact changes nano-Li4Ti5O12 bulk properties via surface polarons. Communications
Chemistry, 2023, 6, . 4.5 2

165 Anti-Stokes Photoluminescence in Halide Perovskite Nanocrystals: From Understanding the
Mechanism towards Application in Fully Solid-State Optical Cooling. Nanomaterials, 2023, 13, 1833. 4.1 2

166
Large Polaron Conduction, Photoconductivity, and Photochromism in
GdO<sub>x</sub>H<sub>3</sub><sub>âˆ’2x</sub> Oxyhydride Thin Films. Advanced Optical Materials,
2023, 11, .

7.3 1

167 Interaction of Water with Ceria Thin Film. ChemCatChem, 2023, 15, . 3.7 4



11

Citation Report

# Article IF Citations

168 Atomic-scale manipulation of single-polaron in a two-dimensional semiconductor. Nature
Communications, 2023, 14, . 12.8 5

169 Manipulating single excess electrons in monolayer transition metal dihalide. Nature Communications,
2023, 14, . 12.8 4

170 Lattice Polarons across the Superfluid to Mott Insulator Transition. Physical Review Letters, 2023,
130, . 7.8 4

171

Polarons: Energetics and their structural and electronic effects in <mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML"><mml:mrow><mml:mi>ATi</mml:mi><mml:msub><mml:mi
mathvariant="normal">O</mml:mi><mml:mn>3</mml:mn></mml:msub></mml:mrow></mml:math>
perovskite systems. Physical Review Materials, 2023, 7, .

2.4 2

172 Polaron hopping through piecewise-linear functionals. Physical Review B, 2023, 107, . 3.2 2

173 Oxideâ€“ and Silicateâ€“Water Interfaces and Their Roles in Technology and the Environment. Chemical
Reviews, 2023, 123, 6413-6544. 47.7 20

174 Low-energy tail of the spectral density for a particle interacting with a quantum phonon bath.
Physical Review B, 2023, 107, . 3.2 0

175

Small polaron formation on the Nb-doped <mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML"><mml:msub><mml:mi
mathvariant="normal">SrTiO</mml:mi><mml:mn>3</mml:mn></mml:msub></mml:math> (001) surface.
Physical Review Materials, 2023, 7, .

2.4 2

176 Large cylindrical polaron in orthorhombic SnSe: A theoretical study. Physical Review Materials, 2023,
7, . 2.4 0

177 Exciton dissociation in 2D layered metal-halide perovskites. Nature Communications, 2023, 14, . 12.8 3

178
Effect of surface polarization and structural deformation on the formation and stabilization of
polarons in two-dimensional Ruddlesdenâ€“Popper metal halide perovskites. Journal of Applied Physics,
2023, 134, .

2.5 0

179 Machine-learned dynamic disorder of electron transfer coupling. Journal of Chemical Physics, 2023,
159, . 3.0 0

180
Polaronic and Mott insulating phase of layered magnetic vanadium trihalide <mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML"><mml:msub><mml:mi>VCl</mml:mi><mml:mn>3</mml:mn></mml:msub></mml:math>.
Physical Review B, 2023, 108, .

3.2 1

181 Oxidation-State Dynamics and Emerging Patterns in Magnetite. Journal of Physical Chemistry Letters,
0, , 6800-6807. 4.6 0

182 Porphyrin Supramolecule as Surface Carrier Modulator Imparts Hole Transporter with Enhanced
Mobility for Perovskite Photovoltaics. Angewandte Chemie - International Edition, 2023, 62, . 13.8 0

183 Porphyrin Supramolecule as Surface Carrier Modulator Imparts Hole Transporter with Enhanced
Mobility for Perovskite Photovoltaics. Angewandte Chemie, 2023, 135, . 2.0 0

184 Detection of two-dimensional small polarons at oxide interfaces by optical spectroscopy. Applied
Physics Reviews, 2023, 10, . 11.3 1

186 Recent Advance in the Development of Singletâˆ’Fissionâˆ’Capable Polymeric Materials. Macromolecular
Rapid Communications, 2024, 45, . 3.9 0



12

Citation Report

# Article IF Citations

187 Phonon-Mediated Quasiparticle Lifetime Renormalizations in Few-Layer Hexagonal Boron Nitride. Nano
Letters, 2023, 23, 7539-7545. 9.1 1

188 Circumventing the phonon bottleneck by multiphonon-mediated hot exciton cooling at the nanoscale.
Npj Computational Materials, 2023, 9, . 8.7 3

189 Giant acceleration of polaron transport by ultrafast laser-induced coherent phonons. Science
Advances, 2023, 9, . 10.3 1

190 High-throughput analysis of FrÃ¶hlich-type polaron models. Npj Computational Materials, 2023, 9, . 8.7 1

191 Disentangle electronic, structural, and spin dynamics using transient extreme ultraviolet
spectroscopy. Journal of Materials Chemistry C, 2023, 11, 12128-12146. 5.5 0

192 Holstein polaron transport from numerically â€œexactâ€• real-time quantum dynamics simulations.
Journal of Chemical Physics, 2023, 159, . 3.0 0

193 Electronâ€“phonon physics from first principles using the EPW code. Npj Computational Materials,
2023, 9, . 8.7 14

194 Small-polaron transport in perovskite nickelates. Scientific Reports, 2023, 13, . 3.3 3

195 Operando IR Optical Control of Localized Charge Carriers in BiVO<sub>4</sub> Photoanodes. Journal
of the American Chemical Society, 2023, 145, 17700-17709. 13.7 3

196 Anomalous Dependence of Photocarrier Recombination Time on the Polaron Density of
TiO<sub>2</sub>(110). Journal of Physical Chemistry Letters, 2023, 14, 8312-8319. 4.6 0

197 Noble Gas Functional Defect with Unusual Relaxation Pattern in Solids. Journal of Physical Chemistry
Letters, 2023, 14, 9090-9095. 4.6 0

198 Progress and issues in p-i-n type perovskite solar cells. , 2024, 3, 100025. 4

199
Surface Hydroxylation during Water Splitting Promotes the Photoactivity of BiVO<sub>4</sub>(010)
Surface by Suppressing Polaron-Mediated Charge Recombination. Journal of Physical Chemistry
Letters, 2023, 14, 9096-9102.

4.6 1

200
Monitoring the Lifetime of Photoexcited Electrons in a Fresh and Bulk Reduced Rutile
TiO<sub>2</sub> Single Crystal. Possible Anisotropic Propagation. Journal of Physical Chemistry
Letters, 2023, 14, 9238-9244.

4.6 1

201 Phase transition of polarons in bilayer graphene nanoribbons. Physica Scripta, 2023, 98, 095922. 2.5 1

202
Temperature and frequency dependent dielectric capacitance and polarization performances of low
dimensional perovskite based manganese stannate. Journal of Materials Science: Materials in
Electronics, 2023, 34, .

2.2 0

203 Roles of Interface Polaron in the Z-Scheme Photocatalytic Mechanism for Water Splitting: A
Multiscale Simulation Study. Journal of Physical Chemistry C, 2023, 127, 19995-20003. 3.1 1

204 Thermal and optical conductivity in the Holstein model at half filling and finite temperatureÂ in the
Luttinger-liquid and charge-density-wave regime. Physical Review B, 2023, 108, . 3.2 0



13

Citation Report

# Article IF Citations

205 Singletâ€•Triplet Energy Inversion in Carbon Nitride Photocatalysts. Angewandte Chemie - International
Edition, 2023, 62, . 13.8 5

206
Effects of charge doping on Mott insulator with strong spin-orbit coupling, <mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML"><mml:mrow><mml:msub><mml:mi>Ba</mml:mi><mml:mn>2</mml:mn></mml:msub><mml:msub><mml:mi>Na</mml:mi><mml:mrow><mml:mn>1</mml:mn><mml:mo>âˆ’</mml:mo><mml:mi>x</mml:mi></mml:mrow></mml:msub><mml:msub><mml:mi>Ca</mml:mi><mml:mi>x</mml:mi></mml:msub><mml:msub><mml:mi>OsO</mml:mi><mml:mn>6</mml:mn></mml:msub></mml:mrow></mml:math>.
Physical Review Materials, 2023, 7, .

2.4 1

207 Revealing the Equilibrium of Lithium Cations Across a Solidâ€“Electrolyte Interface by $$T_1$$ NMR
Relaxation. Applied Magnetic Resonance, 0, , . 1.2 0

208 Coherent Phonon Manipulation via Electronâ€“Phonon Interaction for Facilitated Relaxation of
Metastable Centers in ZnO. Nano Letters, 2023, 23, 8995-9002. 9.1 0

209
Ultrafast dynamics in polymeric carbon nitride thin films probed by time-resolved EUV photoemission
and UV-Vis transient absorption spectroscopy. Physical Chemistry Chemical Physics, 2023, 25,
27094-27113.

2.8 0

210
Dielectric and energy harvesting properties of functionalized composite nanofibers consisting of
Boc-Phe-Leu self-assembled dipeptide inclusions in biocompatible polymeric matrices. Discover
Materials, 2023, 3, .

2.8 1

211

Electronic, Optical, Phonon, Polaron, Carrier Transport and Scintillation Properties of Cesium
Hafnium Halides <mml:math xmlns:mml="http://www.w3.org/1998/Math/MathML"
altimg="si41.svg"><mml:mrow><mml:mi mathvariant="normal">C</mml:mi><mml:msub><mml:mi



14

Citation Report

# Article IF Citations

224 Recent Progresses of Polarons: Fundamentals and Roles in Photocatalysis and Photoelectrocatalysis.
Advanced Science, 0, , . 11.2 0

225 Electrospun Microstructured Biopolymer Fibers Containing the Self-Assembled Bocâ€“Pheâ€“Ile Dipeptide:
Dielectric and Energy Harvesting Properties. Sustainability, 2023, 15, 16040. 3.2 0

226 Lessons Learned from Catalysis to Qubits: General Strategies to Build Accessible and Accurate
First-Principles Models of Point Defects. Journal of Physical Chemistry C, 2023, 127, 21930-21939. 3.1 0

227 Small to Large Polaron Behavior Induced by Controlled Interactions in Perovskite Quantum Dot
Solids. ACS Nano, 2023, 17, 23079-23093. 14.6 1

228 Pumpâ€•Induced Terahertz Conductivity Response and Peculiar Bound State in
Mn<sub>3</sub>Si<sub>2</sub>Te<sub>6</sub>. Advanced Optical Materials, 0, , . 7.3 0

229 Engineering lattice oxygen defects and polaronic transport in vanadium pentoxide via isovalent
phosphorus doping. Applied Physics Letters, 2023, 123, . 3.3 0

230
Plasmonic polarons induced by alkali-atom deposition in hafnium disulfide <mml:math
xmlns:mml="http://www.w3.org/1998/Math/MathML"><mml:mrow><mml:mn>1</mml:mn><mml:mi>T</mml:mi><mml:mtext>âˆ’</mml:mtext><mml:msub><mml:mi>HfS</mml:mi><mml:mn>2</mml:mn></mml:msub></mml:mrow></mml:math>.
Physical Review B, 2023, 108, .

3.2 1

231 Y and La Doping in CaMnO<sub>3</sub> Compounds: Effects of Dopant Identity and Amount on Charge
Transport Kinetics. Advanced Energy and Sustainability Research, 2024, 5, . 5.8 0

232 Polaron Vibronic Progression Shapes the Optical Response of 2D Perovskites. Advanced Science, 2024,
11, . 11.2 1

233 Transient Nonâ€•Collinear Magnetic State for Allâ€•Optical Magnetization Switching. Advanced Science,
2023, 10, . 11.2 0

234 Switchable Chemicalâ€•Bond Reorganization for the Stable Charge Trapping in Amorphous Silicon
Nitride. Advanced Materials, 2024, 36, . 21.0 1

235
Vanadium in strongly correlated electron system Ni1-xVxWO4: Paradoxically boosted deNOx reaction
under SOx environment via modulating electron correlation. Applied Catalysis B: Environmental,
2024, 343, 123540.

20.2 0

236 1D Insertion Chains Induced Smallâ€•Polaron Collapse in MoS<sub>2</sub> 2D Layers Toward
Fastâ€•Charging Sodiumâ€•Ion Batteries. Advanced Materials, 2024, 36, . 21.0 2

237 Time-Domain View of Polaron Dynamics in Metal Oxide Photocatalysts. Journal of Physical Chemistry
Letters, 0, , 10988-10998. 4.6 0

238 Enhanced carrier transport in CsxSnBry perovskite by reducing electron-phonon coupling under
compressive strain. Materials Today Physics, 2024, 40, 101296. 6.0 1

239 Manifestation of peak-dip-hump structure in tunneling spectra of cuprates: a study by extended d-wave
pairing symmetry. European Physical Journal B, 2023, 96, . 1.5 0

240 Correlation between Dynamics of Polaronic Photocarriers and Photoelectrochemical Performance in
Mo-Doped Bismuth Vanadate. Journal of Physical Chemistry Letters, 0, , 11350-11358. 4.6 0

241 Thermal Disorderâ€•Induced Strain and Carrier Localization Activate Reverse Halide Segregation.
Advanced Materials, 0, , . 21.0 0



15

Citation Report

# Article IF Citations

242
Review of Systematic Tendencies in (001), (011) and (111) Surfaces Using B3PW as Well as B3LYP
Computations of BaTiO3, CaTiO3, PbTiO3, SrTiO3, BaZrO3, CaZrO3, PbZrO3 and SrZrO3 Perovskites.
Materials, 2023, 16, 7623.

2.9 8

243 Polaronic Nonlinear Optical Response and Allâ€•Optical Switching Based on an Ionic Metal Oxide. Small,
0, , . 10.0 1

244 Soliton states from quadratic electron-phonon interaction. Physical Review B, 2023, 108, . 3.2 1

245 On the Structure of Oxygen Deficient Amorphous Oxide Films. Advanced Science, 2024, 11, . 11.2 0

246 LaAlO<sub>3</sub>/SrTiO<sub>3</sub> Heterointerface: 20 Years and Beyond. Advanced Electronic
Materials, 2024, 10, . 5.1 0

247 Enhancement of thermoelectric properties in Sr0.7Ba0.3Nb2O6âˆ’Î´-based ceramics via nano-sized Ti as
additive. Journal of Applied Physics, 2024, 135, . 2.5 0

248 Charge-lattice coupling effects in organic isomeric charge transfer crystals. Applied Physics Letters,
2024, 124, . 3.3 0

249 Efficiency Rollâ€•Off in Lightâ€•Emitting Electrochemical Cells. Advanced Materials, 2024, 36, . 21.0 0

250
Facile intercalation of alkali ions in WO3 for modulated electronic and optical properties:
Implications for artificial synapses and chromogenic application. Science China: Physics, Mechanics
and Astronomy, 2024, 67, .

5.1 0

251 Excitonic Polarons and Self-Trapped Excitons from First-Principles Exciton-Phonon Couplings.
Physical Review Letters, 2024, 132, . 7.8 1

252
On the application of Marcusâ€“Hush theory to small polaron chemical dynamics in oxides: its
relationship to the Holstein model and the importance of latticeâ€“orbital symmetries. Physical
Chemistry Chemical Physics, 2024, 26, 4812-4827.

2.8 0

253 The Role of Water Molecules on Polaron Behavior at Rutile (110) Surface: A Constrained Density
Functional Theory Study. Journal of Physical Chemistry Letters, 2024, 15, 1019-1027. 4.6 0

254 Regulating Cation Disorder Triggered-Electronic Reshuffling for Sustainable Conventional Layered
Oxide Cathodes. Chemistry of Materials, 2024, 36, 1249-1261. 6.7 1

255 Photoexcited Electron and Hole Polaron Formation in CdS Single Crystals Revealed by Femtosecond
Time-Resolved IR Spectroscopy. Journal of Physical Chemistry C, 2024, 128, 2096-2106. 3.1 0

257 Variational Langâ€“Firsov Approach Plus MÃ¸llerâ€“Plesset Perturbation Theory with Applications to Ab
Initio Polariton Chemistry. Journal of Chemical Theory and Computation, 2024, 20, 1143-1156. 5.3 3

258 Time-Resolved Dynamics of Metal Halide Perovskite under High Pressure: Recent Progress and
Challenges. Journal of Physical Chemistry Letters, 2024, 15, 1623-1635. 4.6 0

259
Resistive Avalanches in La<sub>1â€“<i>x</i></sub>Sr<sub><i>x</i></sub>CoO<sub>3âˆ’Î´</sub> (<i>x</i> = 0,) Tj ET
Q

q
0 0 0 rg
BT /Overlock 10 Tf 50 107 Td (0.3) Thin Films and Their Reversible Evolution by Tuning Lattice Oxygen Vacancies (Î´). ACS Materials Au,

0, , .
6.0 0

260
Investigation of high-temperature transport mechanism and dielectric properties of RE-double-doped
perovskite cobaltite using co-precipitation technique. Journal of Molecular Structure, 2024, 1305,
137710.

3.6 0



16

Citation Report

# Article IF Citations

261 An Exact Expression for Multidimensional Spectroscopy of a Spinâ€•Boson Hamiltonian. Advanced
Quantum Technologies, 2024, 7, . 3.9 0

262 Oxygen vacancy chemistry in oxide cathodes. Chemical Society Reviews, 2024, 53, 3302-3326. 38.1 0

263 Elucidating the Epitaxial Growth Mechanisms of Solution-Derived BiVO<sub>4</sub> Thin Films
Utilizing Rapid Thermal Annealing. ACS Applied Electronic Materials, 2024, 6, 1872-1885. 4.3 0

264 Symmetry Breaking and Polarization Regulation in AgFeO<sub>2</sub>â€•Based Photocathodes Through
Oxygen Defect Engineering. Advanced Functional Materials, 0, , . 14.9 0

265 Chiral Conjugated Molecular Assemblies Interact with Substances and Light. Accounts of Materials
Research, 2024, 5, 329-346. 11.7 0

266 On polaron stability in Ag-doped ZnO films. Applied Physics A: Materials Science and Processing, 2024,
130, . 2.3 0

267 Fast and Slow Time-Scale Effects of Photoinduced Surface Oxygen Vacancies on the Charge Carrier
Dynamics of TiO<sub>2</sub>. ACS Applied Energy Materials, 2024, 7, 2292-2298. 5.1 0

268 Perspective on High-Resolution Characterizations of Polarons in Halide Perovskites. Chemistry of
Materials, 0, , . 6.7 0

269 Spin-orbital Jahn-Teller bipolarons. Nature Communications, 2024, 15, . 12.8 0

270 High-entropy chromate (La0.2Nd0.2Sm0.2Eu0.2Gd0.2)CrO3 for high-temperature NTC thermistors.
Scripta Materialia, 2024, 246, 116087. 5.2 0

271
Tuning Electronâ€“Phonon Coupling in Se-Doped Fe<sub>2</sub>O<sub>3</sub> for Efficient
Photocatalysis: Experimental and First-Principles Calculations. ACS Applied Nano Materials, 2024, 7,
6935-6945.

5.0 0

272 Two-Dimensional MoirÃ© Polaronic Electron Crystals. Physical Review Letters, 2024, 132, . 7.8 0

273 Coherent charge hopping suppresses photoexcited small polarons in ErFeO <sub>3</sub> by
antiadiabatic formation mechanism. Science Advances, 2024, 10, . 10.3 0


