Charles M. Lieber
Department of Chemistry and Chemical Biology
School of Engineering and Applied Sciences
Harvard University
12 Oxford Street, Cambridge, MA 02138

Personal Data
Date and Place of Birth: 9 April 1959; Philadelphia, PA

Academic Training

Undergraduate:  B.A. in Chemistry, Franklin and Marshall College, 1981
Graduate: Ph.D. in Chemistry, Stanford University, 1985
Postgraduate: Postdoctoral Research, California Institute of Technology, 1985-1987

Professional Experience

1987-1990:  Assistant Professor of Chemistry, Columbia University
1990-1991:  Associate Professor of Chemistry, Columbia University
1991-1999:  Professor of Chemistry, Harvard University

1999-present: Mark Hyman Professor of Chemistry, Harvard University

Academic and Professional Awards

Inorganic Nanoscience Award, ACS Division of Inorganic Chemistry (2009), Pioneer Award, National
Institutes of Health (2008); Einstein Award, Chinese Academy of Sciences (2008); Honorary
Professorship, Peking University (2008); Elected Fellow, Materials Research Society (2008); NBIC
Research Excellence Award, University of Pennsylvania (2007); Nanotech Briefs Nano 50 Award
(2005); World Technology Award in Materials (2004); Elected Fellow, Institute of Physics (2004);
Elected Member, National Academy of Sciences (2004); ACS Award in the Chemistry of Materials
(2004); Scientific American 50 Award in Nanotechnology and Molecular Electronics (2003); Nelson W.
Taylor Award, Pennsylvania State University (2003); World Technology Award in Materials (2003);
New York Intellectual Property Law Association Inventor of the Year Award (2003); APS McGroddy
Prize for New Materials (2003); Harrison Howe Award, University of Rochester (2002); Honorary
Professorship, Tsinghua University (2002); Honorary Professorship, University of Science and
Technology of China (2002); Honorary Professorship, Fudan University (2002); Honorary
Professorship, Zhejiang University (2002); MRS Medal (2002); Elected Fellow, American Academy of
Arts and Sciences (2002); Elected Fellow, World Technology Network (2002); Foresight Institute
Feynman Prize in Nanotechnology (2001); Elected Fellow, International Union of Pure and Applied
Chemistry (2000); Elected Fellow, American Association for the Advancement of Science (1996);
Elected Fellow, American Physical Society (1996); NSF Creativity Award (1996); Leo Hendrik
Baekeland Award, American Chemical Society (1995); George Ledlie Prize, Harvard University (1994-
1995); MRS Outstanding Young Investigator Award (1993); ACS Award in Pure Chemistry (1992);
Denkewalter Prize, Loyola University Chicago (1992); Camille and Henry Dreyfus Teacher-Scholar
Award (1990-1995); Wilson Prize (1990); Alfred P. Sloan Research Fellowship (1990-1992); David and
Lucile Packard Fellowship (1988-1993); NSF Presidential Young Investigator Award (1988-1993);
Distinguished New Faculty Award, Dreyfus Foundation (1987); NIH Postdoctoral Research Fellow
(1985-1987); Joseph W. Richards Fellow of the Electrochemical Society (1985); American Institute of
Chemists Distinguished Senior Award (1981); Theodore Saulnier Research Award (1981); Pentathalon
Medal for Excellence in Chemistry (1981); Phi Beta Kappa (Elected 1981).



Professional Society Memberships

American Association for the Advancement of Science, American Chemical Society, American Physical
Society, Materials Research Society, Optical Society of America, SPIE.

Scientific Advisory Boards

Institute of Atomic and Molecular Sciences, Academia Sinica, Taiwan; International Academic
Advisory Committee, Hefei National Laboratory for Physical Sciences at the Microscale, China;
International Society for Nanoscale Science, Computation and Engineering; National Center for
Nanoscience and Nanotechnology, China; Nanosys, Inc.; Research Center of Excellence, National
Research Foundation and Ministry of Education, Singapore; Samsung Electronics Co., Ltd. Technology
Advisory Committee; Weizmann Institute of Science Board of Governors; Weizmann Institute of
Science Scientific and Academic Advisory Committee.

Editorial Advisory Boards

Nano Letters (Co-Editor); International Journal of Biomedical Nanoscience and Nanotechnology
(Consulting Editor); Advances in Nanoscale Materials and Nanotechnology; Applied Physics Letters;
Chemical and Engineering News; Current Nanoscience; Dictionary of Nanoscience and
Nanotechnology; e-Journal of Surface Science and NanoTechnology; Encyclopedia of Nanoscience and
Nanotechnology; Frontiers of Physics; Fullerenes, Nanotubes and Carbon Nanostructures; International
Journal of Molecular Sciences (Molecular Diagnostics Section), Journal of Applied Physics; Journal of
Computational and Theoretical Nanoscience; Journal of Nanoscience and Nanotechnology; Journal of
Nanotechnology; Journal of Physical Chemistry; Journal of Physics: Condensed Matter; Journal of
Scanning Probe Microscopy; Nano Research; Nano Today; Nanomedicine; Nanotech Briefs;
Nanotechnology Opportunity Report™; Recent Patents on Material Science; Research Letters in
Nanotechnology; Small; Virtual Journal of Nanoscale Science and Technology.

Research Interests

Chemistry and physics of materials with an emphasis on nanoscale materials; rational synthesis of new
nanoscale materials and nanostructured solids; development of methodologies for hierarchical assembly
of nanoscale materials into complex and functional systems; investigation of fundamental electronic,
optical and optoelectronic properties of nanoscale materials; design and development of nanoelectronics
and nanophotonic systems with emphasis on digital and quantum computing and nano-enabled
photovoltaics for renewable energy; nanoelectronic-biology interfaces with emphasis on real-time, ultra-
sensitive biodetectors, new tools for neuroscience and cell biology, and novel nanoelectronic interfaces
to tissue and organs.



Publications

Lieber has published over 300 articles in peer-reviewed scientific journals. His original work has had
a defining influence on the field of nanoscience and nanotechnology, where his publications have been
cited overall more than 41,500 times, his top 10 papers have been cited >13,300 times, and his h-index
(impact factor) is 93. Publications are as follows:

1.

10.

11.

12.

C.M. Lieber, C.M. Gronet and N.S. Lewis, “Evidence against surface state limitations on
efficiency of p-Si/CH3CN junctions,” Nature 307, 533-534 (1984).

M.L. Rosenbluth, C.M. Lieber and N.S. Lewis, “630-mV open circuit voltage, 12% efficient n-Si
liquid junction,” Appl. Phys. Lett. 45, 423-425 (1984).

C.M. Lieber and N.S. Lewis, “Catalytic Reduction of CO, at Carbon Electrodes Modified with
Cobalt Phthalocyanine,” J. Am. Chem. Soc. 106, 5033-5034 (1984).

N.S. Lewis, R. Domingues, C.M. Gronet, C.M. Lieber, M.D. Rosenblum, G.W. Cogan, J.F.
Gibbons and G.R. Moddel, “Design of Efficient Semiconductor/Liquid Junction Interfaces in
Nonaqueous Solvents,” Proceedings of the Symposium on the Chemistry and Physics of
Electrocatalysis (eds. J.D.E. Mclntyre et al., Electrochemical Society, 1984).

C.M. Lieber and N.S. Lewis, “Probing Polymer Effects on Chemical Reactivity: Ligand
Substitution Kinetics of Ru(NH;3)s(H,0)>" in Nafion Films,” J. Am. Chem. Soc. 107, 7190-7191
(1985).

C.M. Lieber, M.H. Schmidt and N.S. Lewis, “Reaction Entropy Measurements for Transition-
Metal Ions Bound to Nafion-Coated Electrode Surfaces,” J. Phys. Chem. 90, 1002-1003 (1986).

C.M. Lieber, M.H. Schmidt and N.S. Lewis, “Kinetic Studies of Ligand Substitution Rates for
the Ru(NH3)5(H20)2Jr Ion in Nafion Films,” J. Am. Chem. Soc. 108, 6103-6108 (1986).

C.M. Lieber, “Probing Polymer Induced Reactivity Effects in Modified Electrode Catalyst
Systems,” J. Electrochem. Soc. 133, 442C-444C (1986).

C.M. Lieber, J.L. Karas and H.B. Gray, “Reversible Long-Range Electron Transfer in
Ruthenium-Modified Sperm Whale Myoglobin,” J. Am. Chem. Soc. 109, 3778-3779 (1987).

J.L. Karas, C.M. Lieber and H.B. Gray, “Free Energy Dependence of the Rate of Long-Range
Electron Transfer in Proteins. Reorganization Energy in Ruthenium-Modified Myoglobin,” J.
Am. Chem. Soc. 110, 599-600 (1988).

C.M. Lieber, J.L. Karas, S.L. Mayo, A.W. Axup, M. Albin, R.J. Crutchley, W.R. Ellis and H.B.
Gray, “Long-Range Electron Transfer in Ruthenium-Modified Metalloproteins,” Trace Elements
in Man and Animals 6 (eds. L.S. Hurley et al., Plenum Press, 1988).

C.M. Lieber, J.L. Karas, S.L. Mayo, M. Albin and H.B. Gray, “Long-Range Electron Transfer in
Proteins,” Proceedings of the Robert A. Welch Foundation Conference on Chemical Research
XXXI, 9-26 (Welch Foundation, 1988).



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

X.-L. Wu and C.M. Lieber, “Determination of the Structural and the Electronic Properties of
Surfaces Using Scanning Tunneling Microscopy Coupled with Chemical Modifications,” J. Am.
Chem. Soc. 110, 5200-5201 (1988).

X.L. Wu, P. Zhou and C.M. Lieber, “Surface Electronic Properties Probed with Tunneling
Microscopy and Chemical Doping,” Nature 335, 55-57 (1988).

X.-L. Wu and C.M. Lieber, “In Situ Imaging of a Detergent Monolayer Using Scanning
Tunneling Microscopy,” J. Phys. Chem. 92, 5556-5557 (1988).

X.-L. Wu, P. Zhou and C.M. Lieber, “Determination of the Local Effect of Impurities on the
Charge-Density-Wave Phase in TaS; by Scanning Tunneling Microscopy,” Phys. Rev. Lett. 61,
2604-2607 (1988).

X.L. Wu and C.M. Lieber, “Hexagonal Domain-Like Charge Density Wave Phase of TaS,
Determined by Scanning Tunneling Microscopy,” Science 243, 1703-1705 (1989).

X.L. Wu and C.M. Lieber, “Scanning Tunneling Microscopy Investigations of a New Charge
Density Wave Phase in Niobium-Doped Tantalum Disulfide,” J. Am. Chem. Soc. 111, 2731-2733
(1989).

S.P. Kelty and C.M. Lieber, “Scanning Tunneling Microscopy Investigations of the Electronic
Structure of Potassium-Graphite Intercalation Compounds,” J. Phys. Chem. 93, 5983-5985
(1989).

S.P. Kelty and C.M. Lieber, “Atomic-resolution scanning-tunneling-microscopy investigations
of alkali-metal-graphite intercalation compounds,” Phys. Rev. B 40, 5856-5859 (1989).

Y. Kim and C.M. Lieber, “Synthesis and Characterization of New Binuclear Electron-Transfer
Models Containing Rigid Aromatic Spacers,” Inorg. Chem. 28, 3990-3992 (1989).

X.L. Wu, C.M. Lieber, D.S. Ginley and R.J. Baughman, “Scanning tunneling microscopy
investigations of the local structure of TIl,Ba,CaCu,Og single crystals,” Appl. Phys. Lett. 55,
2129-2131 (1989).

X.L. Wu and C.M. Lieber, “Direct characterization of charge-density-wave defects in titanium-
doped TaSe; by scanning tunneling microscopy,” Phys. Rev. B 41, 1239-1242 (1990).

X.L. Wu and C.M. Lieber, “Direct Observation of Growth and Melting of the Hexagonal-
Domain Charge-Density-Wave Phase in 1T-TaS, by Scanning Tunneling Microscopy,” Phys.
Rev. Lett. 64, 1150-1153 (1990).

H. Chen, X.L. Wu and C.M. Lieber, “Scanning Tunneling Microscopy Investigations of the
Local Electronic and Structural Effects of Iron Substitution in Tantalum Disulfide,” J. Am.
Chem. Soc. 112, 3326-3332 (1990).

X.L. Wu, Z. Zhang, Y.L. Wang and C.M. Lieber, “Structural and Electronic Role of Lead in
(PbBi), Sr,CaCu,0g Superconductors by STM,” Science 248, 1211-1214 (1990).



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Z. Zhang, Y.L. Wang, X.L. Wu, J.-L. Huang and C.M. Lieber, “Electronic effect of lead
substitution in single-crystal Bi(Pb)-Sr-Ca-Cu-O superconductors determined by scanning
tunneling microscopy,” Phys. Rev. B 42, 1082-1085 (1990).

Y.L. Wang, X.L. Wu, C.C. Chen and C.M. Lieber, “Enhancement of the critical current density
in single-crystal Bi,Sr,CaCu,Og superconductors by chemically induced disorder,” Proc. Natl.
Acad. Sci. USA 87, 7058-7060 (1990).

Y. Kim and C.M. Lieber, “Chemically Etched Silicon Surfaces Viewed at the Atomic Level by
Force Microscopy,” J. Am. Chem. Soc. 113, 2333-2335 (1991).

X.L. Wu, Y.L. Wang, Z. Zhang and C.M. Lieber, “Electronic and structural effects of oxygen

doping in Bi,Sr,CaCu,Ox superconductors characterized by tunneling microscopy,” Phys. Rev. B
43, 8729-8732 (1991).

X.L. Wu and C.M. Lieber, “Applications of Scanning Tunneling Microscopy to Inorganic
Chemistry,” Prog. Inorg. Chem. 39, 431 (1991).

S.P. Kelty and C.M. Lieber, “Scanning tunneling microscopy investigations of the surface
structure and electronic properties of ternary graphite intercalation compounds,” J. Vac. Sci.
Technol. B 9, 1068-1071 (1991).

X.L. Wu and C.M. Lieber, “Variable-Temperature Scanning Tunneling Microscopy Studies of
the Charge Density Wave Phases in Tantalum Disulfide,” J. Vac. Sci. Technol. B 9, 1044 (1991).

Z. Zhang and C.M. Lieber, “Scanning Tunneling Microscopy and Spectroscopy Studies of the
Surface Structure and Electronic Properties of Single Crystal Tl-Ba-Ca-Cu-O Superconductors,”
J. Vac. Sci. & Technol. B 9, 1009 (1991).

Z. Zhang, Y.L. Wang, X.L. Wu, J.L. Huang and C.M. Lieber, “The Effects of Oxygen Doping
on the Electronic Properties and Microstructure of Bi,Sr,CaCu,Ox Superconductors Determined
by Scanning Tunneling Microscopy,” 2nd World Congress on Superconductivity (World
Scientific, Teaneck, 1991).

H. Dai, H. Chen and C.M. Lieber, “Weak Pinning and Hexatic Order in a Doped Two-
Dimensional Charge-Density-Wave System,” Phys. Rev. Lett. 66, 3183-3186 (1991).

S.P. Kelty, C.C. Chen and C.M. Lieber, “Superconductivity at 30 K in Caesium-Doped Cg,”
Nature 352, 223 (1991).

C.C. Chen, S.P. Kelty and C.M. Lieber, “(RbiK;x)Cs Superconductors: Formation of a
Continuous Series of Solid Solutions,” Science 253, 886 (1991).

C.M. Lieber and X.L. Wu, “Scanning Tunneling Microscopy Studies of Low-Dimensional
Materials: Probing the Effects of Chemical Substitutions at the Atomic Level,” Acc. Chem. Res.
24,170 (1991).

S.P. Kelty, Z. Lu and C.M. Lieber, “Scanning-tunneling-microscopy investigations of ternary
graphite intercalation compounds,” Phys. Rev. B 44, 4064-4067 (1991).



41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Y. Kim and C.M. Lieber, “Scanning Tunneling Microscopy Imaging of Synthetic
Oligonucleotides and Oligonucleotide-Metal Complexes,” Scanning Micros. 5, 311-316 (1991).

S.P. Kelty, Z. Lu and C.M. Lieber, “Core-Level Binding Energies of Cs-Doped Cg and
Graphite,” J. Phys. Chem. 95, 6754-6756 (1991).

Z. Zhang, C.C. Chen, S.P. Kelty, H. Dai and C.M. Lieber, “The Superconducting Energy Gap of
Rb;Cq,” Nature 353, 333 (1991).

Z. Zhang, C.-C. Chen and C.M. Lieber, “Tunneling Spectroscopy of M3Cgy Superconductors:
The Energy Gap, Strong Coupling, and Superconductivity,” Science 254, 1619-1621 (1991).

C.M. Lieber and Y. Kim, “Characterization of the Structural, Electronic, and Tribological
Properties of Metal Dichalcogenides by Scanning Probe Microscopies,” Thin Solid Films 206,
355 (1991).

Z. Zhang and C.M. Lieber, “The Energy Gap of the M;C¢y Superconductors,” Mod. Phys. Lett. B
5, 1905 (1991).

Y. Kim, J.-L. Huang and C.M. Lieber, “Characterization of nanometer scale wear and oxidation
of transition metal dichalcogenide lubricants by atomic force microscopy,” Appl. Phys. Lett. 59,
3404-3406 (1991).

Z. Zhang and C.M. Lieber, “Determination of the Local Structure and Electronic States of High-
T. Superconductors by Scanning Tunneling Microscopy,” J. Phys. Chem. 96, 2030-2038 (1992).

Y. Kim, E.C. Long, J. K. Barton and C.M. Lieber, “Imaging of Oligonucleotide-Metal
Complexes by Scanning Tunneling Microscopy,” Langmuir 8, 496 (1992).

Z. Zhang, C.-C. Chen, C.M. Lieber, B. Morosin, D.S. Ginley and E.L. Venturini, “Relationship
between crystal chemistry and the local structure and electronic properties of Tl,Ba,Ca,Cus0¢

superconductors determined by scanning tunneling microscopy and spectroscopy,” Phys. Rev. B
45, 987-992 (1992).

S.P. Kelty and C.M. Lieber, “Scanning Tunneling Microscopy Investigations of Graphite
Intercalation Compounds,” CRC Critical Rev. Surf. Sci. 1(4), 217 (1992).

C.-C. Chen and C.M. Lieber, “Synthesis of Pure 13C60 and Determination of the Isotope Effect
for Fullerene Superconductors,” J. Am. Chem. Soc. 114, 3141-3142 (1992).

C. Niu and C.M. Lieber, “The Local Structure of Bi,,Sr; sCu;.xFexOy Single Crystals Determined
by Scanning Tunneling Microscopy,” J. Phys. Chem. 96, 3419-3423 (1992).

C. Niu and C.M. Lieber, “Low-Temperature Growth of the Infinite Layer Phase of SrCuO, by
Pulsed Laser Deposition,” J. Am. Chem. Soc. 114, 3570-3571 (1992).



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Y. Li, J.L. Huang and C.M. Lieber, “Temperature Dependence of the Energy Gap in
Bi,Sr,CaCu,03 Superconductors by High-Resolution Electron-Energy-Loss Spectroscopy,”
Phys. Rev. Lett. 68, 3240-3243 (1992).

Y. Kim and C.M. Lieber, “Machining Oxide Thin-Films with an Atomic Force Microscope:
Pattern and Object Formation on the Nanometer Scale,” Science 257, 375-377 (1992).

Z. Zhang and C.M. Lieber, “Oxygen doping Bi,Sr,CaCu,0s:5 superconductors: Variations in the
BiO-layer electronic states determined by scanning tunneling microscopy,” Phys. Rev. B 46,
5845-5848 (1992).

H. Dai and C.M. Lieber, “Solid-Hexatic-Liquid Phases in Two-Dimensional Charge-Density
Waves,” Phys. Rev. Lett. 69, 1576-1579 (1992).

J.-L. Huang, Y.-E. Sung and C.M. Lieber, “Field-induced surface modification on the atomic
scale by scanning tunneling microscopy,” Appl. Phys. Lett. 61, 1528-1530 (1992).

C. Niu and C.M. Lieber, “Growth of the infinite layer phase of Sr; xNdyCuO, by laser ablation,”
Appl. Phys. Lett. 61, 1712-1714 (1992).

C. Niu and C.M. Lieber, “Exploiting Laser Based Methods for Low-Temperature Solid-State
Synthesis: Growth of a Series of Metastable (Sr;.xMy);.sCuO, Materials,” J. Am. Chem. Soc. 115,
137-144 (1993).

C.C. Chen and C.M. Lieber, “Isotope Effect and Superconductivity in Metal-Doped Cgo,”
Science 259, 655 (1993).

Z. Zhang and C.M. Lieber, “Measurement of the energy gap in oxygen-annealed
Bi,Sr,CaCu,0s.:5 high-T. superconductors by tunneling spectroscopy,” Phys. Rev. B 47, 3423-
3426 (1993).

H. Dai and C.M. Lieber, “Charge Density Wave Pinning and Disorder in Two Dimensions,” J.
Phys. Chem. 97, 2362-2367 (1993).

Y. Li and C.M. Lieber, “The Energy Gap in the High-T, Copper Oxide Superconductors,” Mod.
Phys. Lett. B. 7, 143 (1993).

CM. Lieber and Y. Kim, “Nanomachining and Manipulation with the Atomic Force
Microscope,” Adv. Mat. 5, 392 (1993).

Z. Zhang and C.M. Lieber, “Nanotube structure and electronic properties probed by scanning
tunneling microscopy,” Appl. Phys. Lett. 62, 2792-2794 (1993).

Y. Li, J. Liu and C.M. Lieber, “Dependence of the Energy Gap on T¢: Absence of Scaling in the
Copper Oxide Superconductors,” Phys. Rev. Lett. 70, 3494-3497 (1993).

D. Zhang, J.R. Norris, P.J. Krusic, E. Wasserman, C.-C. Chen and C.M. Lieber, “Time-Resolved
EPR and Fourier Transform EPR Study of Triplet Cg. Determinations of T, and the "C
Hyperfine Coupling Constant,” J. Phys. Chem. 97, 5886-5889 (1993).



70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

C. Niu, Y.Z. Lu and C.M. Lieber, “Experimental Realization of the Covalent Solid Carbon
Nitride,” Science 261, 334 (1993).

H. Dai and C.M. Lieber, “Scanning Tunneling Microscopy Studies of Low-Dimensional
Materials: Charge Density Wave Pinning and Melting in Two Dimensions,” Ann. Rev. Phys.
Chem. 44, 237 (1993).

C.M. Lieber, “Modification and Manipulation of Layered Materials Using Scanned Probe
Microscopies,” The Technology of Proximal Probe Lithography (ed. C.R.K. Marrian, SPIE
Optical Engineering Press, 1993).

H. Dai, J. Liu and C.M. Lieber, “Surface Pinning and Grain Boundary Formation in Magnetic
Flux-Line Lattices of Bi,Sr,CaCu,Os.s High-T; Superconductors,” Phys. Rev. Lett. 72, 748-751
(1994).

R. Movshovich, J.D. Thompson, C.-C. Chen and C.M. Lieber, “Pressure dependence of the
superconducting transition temperature in nominal RbysCs;sCso,” Phys. Rev. B 49, 3619-3621
(1994).

J. Liu, Y. Li and C.M. Lieber, “Intrinsic features of Bi,Sr,CaCu,0Og4s tunneling spectra: Scaling
and symmetry of the energy gap,” Phys. Rev. B 49, 6234-6238 (1994).

C.M. Lieber and Z. Zhang, “Physical Properties of Metal-Doped Fullerene Superconductors,”
Solid State Physics 48, (eds. H. Ehrenreich and F. Spaepen, Academic Press, 1994).

C.M. Lieber and C.C. Chen, “Preparation of Fullerenes and Fullerene Based Materials,” Solid
State Physics 48, (eds. H. Ehrenreich and F. Spaepen, Academic Press, 1994).

C.M. Lieber, “Scanning Tunneling Microscopy,” Chem. & Eng. News 72, 28 (1994).

C.M. Lieber and Z.J. Zhang, “Synthesis of Covalent Carbon Nitride Solids: Alternatives to
Diamond?”” Adv. Mat. 6, 497 (1994).

S. Yoon, H. Dai, J. Liu and C.M. Lieber, “Surface Pinning as a Determinant of the Bulk Flux-
Line Lattice Structure in Copper Oxide Superconductors,” Science 265, 215 (1994).

S.M. Argentine, A.H. Francis, C.C. Chen, C.M. Lieber and J.S. Siegel, “Unusual
Photoluminescence Behavior of C7,” J. Phys. Chem. 98, 7350-7354 (1994).

C. Niu and C.M. Lieber, “Thin Film Synthesis of Solids,” Encyclopedia of Inorganic Chemistry
8,4151-4158 (ed. B. King, John Wiley & Sons, 1994).

A.M. Morales, P. Yang and C.M. Lieber, “Preparation of Layered Sr,CuOs.s5 by Pulsed Laser
Deposition: Rational Synthesis and Doping of a Metastable Copper Oxide Material,” J. Am.
Chem. Soc. 116, 8360-8361 (1994).



&4.

85.

86.

87.

88.

&9.

90.

91.

92.

93.

94.

95.

96.

97.

H. Dai, S. Yoon, J. Liu, R.C. Budhani and C.M. Lieber, “Simultaneous Observation of
Columnar-Defects and Magnet Flux-Lines in High Temperature Bi,Sr,CaCu,Og
Superconductors,” Science 265, 1552-1555 (1994).

C.D. Frisbie, L.F. Rozsnyai, A. Noy, M.S. Wrighton and C.M. Lieber, “Functional Group
Imaging by Chemical Force Microscopy,” Science 265, 2071-2074 (1994).

Z.Yao, S. Yoon, H. Dai, S. Fan and C.M. Lieber, “Path of Magnetic Flux-Lines Through High-
T, Copper Oxide Superconductors,” Nature 371, 777-779 (1994).

Z. Zhang and C.M. Lieber, “Characterization of Complex Materials by Scanning Tunneling
Microscopy: A Look at Superconductors with High Critical Temperatures,” Materials
Chemistry: An Emerging Discipline, Advances in Chemistry Series 245 (eds. L. Interrante et al.,
American Chemical Society, 1995).

U.C. Téauber, H. Dai, D.R. Nelson and C.M. Lieber, “Coulomb Gap and Correlated Vortex
Pinning in Superconductors,” Phys. Rev. Lett. 74, 5132-5135 (1995).

Z.J. Zhang, S. Fan and C.M. Lieber, “Growth and composition of covalent carbon nitride solids,”
Appl. Phys. Lett. 66, 3582-3584 (1995).

H. Dai, EW. Wong, Y.Z. Lu, S. Fan and C.M. Lieber, “Synthesis and Characterization of
Carbide Nanorods,” Nature 375, 769-772 (1995).

A. Noy, C.D. Frisbie, L.F. Rozsnyai, M.S. Wrighton and C.M. Lieber, “Chemical Force
Microscopy: Exploiting Chemically-Modified Tips to Quantify Adhesion, Friction, and
Functional Group Distributions in Molecular Assemblies,” J. Am. Chem. Soc. 117, 7943-7951
(1995).

C.M. Lieber, “Carbon Nitride,” Yearbook of Science and Technology 40-42 (ed. S. Parker,
McGraw-Hill, 1995).

S. Yoon, Z. Yao, H. Dai and C.M. Lieber, “Elastic Properties of Flux-Line Arrays in High-T,
Superconductors Probed by Two-Sided Decoration,” Science 270, 270-73 (1995).

Z.J. Zhang, P. Yang and C.M. Lieber, “Growth and Properties of Carbon Nitride Thin Films,”
Mat. Res. Soc. Symp. Proc. 388, 271-80 (1995).

C.M. Lieber and Z.J. Zhang, “Carbon Nitride Solids: Potential Alternatives to Diamond?”” Chem.
Ind. 22, 922-25 (1995).

Z.J. Zhang, S. Fan, J.L. Huang and C.M. Lieber, “Pulsed Laser Deposition and Physical
Properties of Carbon Nitride Thin Films,” J. Elec. Mater. 25, 57-61 (1995).

C.M. Lieber, J. Liu and P.E. Sheehan, “Anorganische Materialien mit Hilfe von
Rastersondenmikroskopen verstehen und manipulieren,” Angew. Chem. Int. Ed. Ger. 108, 748-
768 (1996).



98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

I11.

112.

113.

C.M. Lieber, J. Liu and P.E. Sheehan, “Understanding and Manipulating Inorganic Materials
Using Scanning Probe Microscopes,” Angew. Chem. Int. Ed. Engl. 35, 686-704 (1996).

H. Dai, EEW. Wong and C.M. Lieber, “Probing Electrical Transport in Nanomaterials:
Conductivity of Individual Carbon Nanotubes,” Science 272, 523-526 (1996).

Z.J. Zhang, S. Fan, J. Huang and C.M. Lieber, “Diamond-like properties in a single phase carbon
nitride solid,” Appl. Phys. Lett. 68, 2639-2641 (1996).

J. Liu, J.L. Huang and C.M. Lieber, “Probing Complex Low-Dimensional Solids with Scanning
Probe Microscopes: From Charge Density Waves to High-Temperature Superconductivity,” J.

Vac. Sci. Tech. 14, 1064-1069 (1996).

Z.J. Zhang, J.L. Huang, S. Fan and C.M. Lieber, “Phases and physical properties of carbon
nitride thin films prepared by pulsed laser deposition,” Mat. Sci. & Eng. A 209, 5-9 (1996).

P.E. Sheehan and C.M. Lieber, “Nanotribology and Nanofabrication of MoOs Structures by
Force Microscopy,” Science 272, 1158-61 (1996).

J. Liu and C.M. Lieber, “Electron Tunneling Microscopy: A Direct Probe of Metal Substitution
in BiSrCaCuO Superconductors,” Inorg. Chim. Acta 243, 305-308 (1996).

C.M. Lieber, EEW. Wong, H. Dai, B.W. Maynor and L.D. Burns, “Growth and Structure of
Carbide Nanorods,” Mat. Res. Soc. Symp. Proc. 410, 103-112 (1996).

E.W. Wong, B.W. Maynor, L.D. Burns and C.M. Lieber, “Growth of Metal Carbide Nanotubes
and Nanorods,” Chem. Mater. 8, 2041-2046 (1996).

P. Yang and C.M. Lieber, “Nanorod-Superconductor Composites: A Pathway to High Critical
Current Density Materials,” Science 273, 1836-1840 (1996).

C.M. Lieber, “Chemical Force Microscopy,” Yearbook of Science and Technology 85-88 (ed. S.
Parker, McGraw-Hill, 1996).

P.E. Sheehan and C.M. Lieber, “Nanomachining, Manipulation and Fabrication by Force
Microscopy,” Nanotechnology 7, 236-240 (1996).

J. Zhang, J. Liu, J.L. Huang, P. Kim and C.M. Lieber, “Creation of Nanocrystals Through a
Solid-Solid Phase Transition Induced by an STM Tip,” Science 274, 757-760 (1996).

A.J. Stevens, T. Koga, C.B. Agee, M.J. Aziz and C.M. Lieber, “Stability of Carbon Nitride
Materials at High Pressure and Temperature,” J. Am. Chem. Soc. 118, 10900-10901 (1996).

P. Kim, Z. Yao and C.M. Lieber, “Structure of Vortex Arrays by Magnetic Decoration,” 8th
IWCC Conf. Proc. 3-10 (World Scientific, 1996).

P. Kim, Z. Yao and C.M. Lieber, “Vortex Lattice Structure in Bi,Sr,CaCu,Os:s at High
Temperatures,” Phys. Rev. Lett. 77, 5118-5121 (1996).

10



114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

D.V. Vezenov, A. Noy, L.F. Rozsnyai and C.M. Lieber, “Force Titrations and lonization State
Sensitive Imaging of Functional Groups in Aqueous Solutions by Chemical Force Microscopy,”
J. Am. Chem. Soc. 119, 2006-2015 (1997).

M.R. Eskildsen, P.L.. Gammel, B.P. Barber, U. Yaron, A.P. Ramirez, D.A. Huse, D.J. Bishop, C.
Bolle, C.M. Lieber, S. Oxx, S. Sridhar, N.H. Andersen, K. Mortensen and P.C. Canfield,

“Observation of a Field-Driven Structural Phase Transition in the Flux Line Lattice in
ErNi,B,C,” Phys. Rev. Lett. 78, 1968-1971 (1997).

J.D. Harper, S.S. Wong, C.M. Lieber and P.T. Lansbury Jr., “Observation of metastable A
amyloid protofibrils by atomic force microscopy,” Chem. Biol. 4, 119-125 (1997).

P. Yang, Z.J. Zhang, J. Hu and C.M. Lieber, “Pulsed Laser Deposition of Diamond-Like Carbon
Thin Films: Ablation Dynamics and Growth,” Mater. Res. Soc. Symp. Proc. 438, 593-598
(1997).

C.M. Lieber, A.M. Morales, P.E. Sheehan, E'W. Wong and P. Yang, “One-Dimensional
Nanostructures: Rational Synthesis, Novel Properties and Applications,” Proceedings of the
Robert A. Welch Foundation 40th Conference on Chemical Research: Chemistry on the
Nanometer Scale 165-187 (Robert A. Welch Foundation, 1997).

P. Yang and C.M. Lieber, “Columnar defect formation in nanorod/Tl,Ba,Ca;Cu;O,
superconducting composites,” Appl. Phys. Lett. 70, 3158-3160 (1997).

M.R. Eskildsen, P.L. Gammel, B.P. Barber, A.P. Ramirez, D.J. Bishop, N.H. Andersen, K.
Mortensen, C.A. Bolle, C.M. Lieber and P.C. Canfield, “Structural Stability of the Square Flux
Line Lattice in YNI,B,C and LuNi;B,C Studied with Small Angle Neutron Scattering,” Phys.
Rev. Lett. 79, 487-490 (1997).

A. Noy, D.V. Vezenov and C.M. Lieber, “Chemical Force Microscopy,” Annu. Rev. Mater. Sci.
27,381-421 (1997).

A. Noy, D. Vezenov, J.F. Kayyem, T.J. Meade and C.M. Lieber, “Stretching and breaking
duplex DNA by chemical force microscopy,” Chem. Biol. 4, 519-527 (1997).

C.M. Lieber, D. Vezenov, A. Noy and C. Sanders, “Chemical Force Microscopy,” Microscopy
and Microanalysis 3, 1253-1254 (1997).

C.M. Lieber and P. Yang, “High-Temperature Superconductors,” Science 277, 1909-1910
(1997).

E.W. Wong, P.E. Sheehan and C.M. Lieber, “Nanobeam Mechanics: Elasticity, Strength and
Toughness of Nanorods and Nanotubes,” Science 277, 1971-1975 (1997).

J. Zhang, J. Liu, J.L. Huang, P. Kim and C.M. Lieber, “Creation of Nanocrystals Via a Tip-
Induced Solid-Solid Transformation,” Mater. Res. Soc. Symp. Proc. 466, 89-94 (1997).

11



127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

P. Yang and C.M. Lieber, “Nanostructured high-temperature superconductors: creation of
strong-pinning columnar defects in nanorod/superconductor composites,” J. Mater. Res. 12,
2981-2996 (1997).

J.D. Harper, C.M. Lieber and P. T. Lansbury, “Atomic force microscopic imaging of seeded
fibril formation and fibril branching by the Alzheimer's disease amyloid-p protein,” Chem. Biol.
4,951-959 (1997).

T. W. Odom, J.L. Huang, P. Kim and C.M. Lieber, “Atomic structure and electronic properties
of single-walled carbon nanotubes,” Nature 391, 62-64 (1998).

A.M. Morales and C.M. Lieber, “A Laser Ablation Method for the Synthesis of Crystalline
Semiconductor Nanowires,” Science 279, 208-211 (1998).

S.S. Wong, J.D. Harper, P.T. Lansbury and C.M. Lieber, “Carbon Nanotube Tips: High-
Resolution Probes for Imaging Biological Systems,” J. Am. Chem. Soc. 120, 603-604 (1998).

J. Hu, P. Yang and C.M. Lieber, “Nitrogen-driven Sp3 to Sp2 transformation in carbon nitride
materials,” Phys. Rev. B 57, R3185-R3188 (1998).

A. Noy, C.H. Sanders, D.V. Vezenov, S.S. Wong and C.M. Lieber, “Chemically-Sensitive
Imaging in Tapping Mode by Chemical Force Microscopy: Relationship Between Phase Lag and
Adhesion,” Langmuir 14, 1508-1511 (1998).

D.V. Vezenov, A. Noy and C.M. Lieber, “Chemical Force Microscopy: Probing and Imaging
Interactions Between Functional Groups,” Proceedings of the Scanning Probe Microscopy in
Polymers Symposium 312-320 (American Chemical Society, 1998).

J. Hu, P. Yang and C.M. Lieber, “Nitrogen driven structural transformation in carbon nitride
materials,” Appl. Surf. Sci. 127-129, 569-573 (1998).

S.S. Wong, E. Joselevich, A.T. Woolley, C.L. Cheung and C.M. Lieber, “Covalently
functionalized nanotubes as nanometer probes for chemistry and biology,” Nature 394, 52-55
(1998).

C.M. Lieber, “One-Dimensional Nanostructures: Chemistry, Physics & Applications,” Solid
State Comm. 107, 607-616 (1998).

S.S. Wong, A.T. Woolley, E. Joselevich, C.L. Cheung and C.M. Lieber, “Covalently-
Functionalized Single-Walled Carbon Nanotube Probe Tips for Chemical Force Microscopy,” J.
Am. Chem. Soc. 120, 8557-8558 (1998).

T.W. Odom, J.L. Huang, P. Kim, M. Ouyang and C.M. Lieber, “Scanning tunneling microscopy
and spectroscopy studies of single wall carbon nanotubes,” J. Mater. Res. 13, 2380-2388 (1998).

S.S. Wong, A.T. Woolley, T.W. Odom, J.L. Huang, P. Kim, D.V. Vezenov and C.M. Lieber,

“Single-walled carbon nanotube probes for high-resolution nanostructure imaging,” Appl. Phys.
Lett. 73, 3465-3467 (1998).

12



141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

P. Kim, T.W. Odom, J.-L. Huang and C.M. Lieber, “Electronic Density of States of Atomically
Resolved Single-Walled Carbon Nanotubes: Van Hove Singularities and End States,” Phys. Rev.
Lett. 82, 1225-1228 (1999).

J.H. Hafner, C.L. Cheung and C.M. Lieber, “Growth of nanotubes for probe microscopy tips,”
Nature 398, 761-762 (1999).

J. Hu, M. Ouyang, P. Yang and C.M. Lieber, “Controlled growth and electrical properties of
heterojunctions of carbon nanotubes and silicon nanowires,” Nature 399, 48-51 (1999).

J. Hu, T.W. Odom and C.M. Lieber, “Chemistry and Physics in One Dimension: Synthesis and
Properties of Nanowires and Nanotubes,” Acc. Chem. Res. 32, 435-445 (1999).

S.S. Wong, A.T. Woolley, E. Joselevich and C.M. Lieber, “Functionalization of carbon nanotube
AFM probes using tip-activated gases,” Chem. Phys. Lett. 306, 219 (1999).

H. Dai, J. Liu and C.M. Lieber, “Elucidating Complex Charge Density Wave Structures in Low-
Dimensional Materials by Scanning Tunneling Microscopy,” Advances in the Crystallographic
and Microstructural Analysis of Charge Density Wave Modulated Crystals (eds. F.W. Boswell
and J.C. Bennett, Kluwer Academic, 1998).

J.D. Harper, S.S. Wong, C.M. Lieber and P.T. Lansbury, Jr., “Assembly of AB Amyloid
Protofibrils: An in Vitro Model for a Possible Early Event in Alzheimer’s Disease,” Biochem.
38, 8972-8980 (1999).

A. Yazdani and C.M. Lieber, “Up close and personal to atoms,” Nature 401, 227-230 (1999).

J.H. Hafner, C.L. Cheung and C.M. Lieber, “Direct Growth of Single-Walled Carbon Nanotube
Scanning Probe Microscopy Tips,” J. Am. Chem. Soc. 121, 9750-9751 (1999).

J. Wang, K.C. Rose and C.M. Lieber, “Load-Independent Friction. MoOs; Nanocrystal
Lubricants,” J. Phys. Chem. B 103, 8405-8409 (1999).

P. Kim, Z. Yao, C.A. Bolle and C.M. Lieber, “Structure of flux line lattices with weak disorder
at large length scales,” Phys. Rev. B 60, R12589-R12592 (1999).

P. Kim, T.W. Odom, J.L. Huang and C.M. Lieber, “Electronic Structures and Applications of
Carbon Nanotubes,” Electronic Properties of Novel Materials Science and Technology of
Molecular Nanostructures: Xiii International Winterschool (AIP Conference Proceedings) (eds.
H. Kuzmany et al., Springer Verlag, 1999).

P. Kim and C.M. Lieber, “Nanotube Nanotweezers,” Science 286, 2148 - 2150 (1999).

L. Venkataraman and C.M. Lieber, “Molybdenum Selenide Molecular Wires as One-
Dimensional Conductors,” Phys. Rev. Lett. 83, 5334-5337 (1999).

X. Duan and C.M. Lieber, “Laser-Assisted Catalytic Growth of Single Crystal GaN Nanowires,”
J. Am. Chem. Soc. 122, 188-189 (2000).

13



156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

X. Duan and C.M. Lieber, “General Synthesis of Compound Semiconductor Nanowires” Adv.
Mater. 12, 298-302 (2000).

X. Duan, J. Wang and C.M. Lieber, “Synthesis and optical properties of gallium arsenide
nanowires,” Appl. Phys. Lett. 76, 1116-1118 (2000).

T.W. Odom, J.-L. Huang, P. Kim and C.M. Lieber, “Structure and Electronic Properties of
Carbon Nanotubes,” J. Phys. Chem. B 104, 2794-2809 (2000).

C.L. Cheung, J.H. Hafner and C.M. Lieber, “Carbon Nanotube Atomic Force Microscopy Tips:
Direct Growth by Chemical Vapor Deposition and Application to High-Resolution Imaging,”
Proc. Natl. Acad. Sci. USA 97, 3809-3813 (2000).

C.L. Cheung, J.H. Hafner, T.W. Odom, K. Kim and C.M. Lieber, “Growth and fabrication with
single-walled carbon nanotube probe microscopy tips,” Appl. Phys. Lett. 76, 3136-3138 (2000).

Q. Wei and C.M. Lieber, “Solution-Based Synthesis of Magnesium Oxide Nanorods,” Mat. Res.
Soc. Symp. Proc. 581, 3-7 (2000).

Q. Wei and C.M. Lieber, “Synthesis of Single Crystal Bismuth-Telluride and Lead-Telluride
Nanowires for New Thermoelectrical Materials,” Mat. Res. Soc. Symp. Proc. 581, 219-223
(2000).

Y. Cui, X. Duan, J. Hu and C.M. Lieber, “Doping and Electrical Transport in Silicon
Nanowires,” J. Phys. Chem. B 104, 5213-5216 (2000).

A.T. Woolley, C. Guillemette, C.L. Cheung, D.E. Housman and C.M. Lieber, “Direct
haplotyping of kilobase-size DNA using carbon nanotube probes,” Nat. Biotechnol. 18, 760-763
(2000).

T. Rueckes, K. Kim, E. Joselevich, G.Y. Tseng, C.L. Cheung and C.M. Lieber, “Carbon
Nanotube-Based Nonvolatile Random Access Memory for Molecular Computing,” Science 289,
94-97 (2000).

M.S. Gudiksen and C.M. Lieber, “Diameter-Selective Synthesis of Semiconductor Nanowires,”
J. Am. Chem. Soc. 122, 8801-8802 (2000).

P.D. Ashby, L. Chen and C.M. Lieber, “Probing Intermolecular Forces and Potentials with
Magnetic Feedback Chemical Force Microscopy,” J. Am. Chem. Soc. 122, 9467-9472 (2000).

A.T. Woolley, C.L. Cheung, J.H. Hafner and C.M. Lieber, “Structural biology with carbon
nanotube AFM probes,” Chem. Biol. 7, R193-R204 (2000).

T.W. Odom, J.L. Huang, C.L. Cheung and C.M. Lieber, “Magnetic Clusters on Single-Walled
Carbon Nanotubes: The Kondo Effect in a One-Dimensional Host,” Science 290, 1549-1552
(2000).

P. Kim, J. Zhang and C.M. Lieber, “Charge Density Wave Formation in Nanocrystals,” Solid
State Physics (eds. H. Ehrenreich and F. Spaepen, Academic Press, 2000).

14



171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

X. Duan, Y. Huang, Y. Cui, J. Wang and C.M. Lieber, “Indium phosphide nanowires as building
blocks for nanoscale electronic and optoelectronic devices,” Nature 409, 66-69 (2001).

M. Ouyang, J.L. Huang, C.L. Cheung and C.M. Lieber, “Atomically Resolved Single-Walled
Carbon Nanotube Intramolecular Junctions,” Science 291, 97-100 (2001).

M. Bockrath, W. Liang, D. Bozovic, J.H. Hafner, C.M. Lieber, M. Tinkham and H. Park,
“Resonant Electron Scattering by Defects in Single-Walled Carbon Nanotubes,” Science 291,
283-285(2001).

Y. Huang, X. Duan, Q. Wei and C.M. Lieber, “Directed Assembly of One-Dimensional
Nanostructures into Functional Networks,” Science 291, 630-633 (2001).

J.H. Hafner, C.-L. Cheung, T.H. Oosterkamp and C.M. Lieber, “High-Yield Assembly of
Individual Single-Walled Carbon Nanotube Tips for Scanning Probe Microscopies,” J. Phys.
Chem. B 105, 743-746 (2001).

A. Jorio, R. Saito, J.H. Hafner, C.M. Lieber, M. Hunter, T. McClure, G. Dresselhaus and M.S.
Dresselhaus, “Structural (n,m) Determination of Isolated Single-Wall Carbon Nanotubes by
Resonant Raman Scattering,” Phys. Rev. Lett. 86, 1118-1121 (2001).

Y. Cui and C.M. Lieber, “Functional Nanoscale Electronic Devices Assembled Using Silicon
Nanowire Building Blocks,” Science 291, 851-853 (2001).

T.W. Odom, J.H. Hafner and C.M. Lieber, “Scanning Probe Microscopy Studies of Carbon
Nanotubes,” Topics Appl. Phys. 80, 173-211 (eds. M.S. Dresselhaus et al., Springer-Verlag,
2001).

Y. Cui, L.J. Lauhon, M.S. Gudiksen, J. Wang and C.M. Lieber, “Diameter-controlled synthesis
of single-crystal silicon nanowires,” Appl. Phys. Lett. 78, 2214-2216 (2001).

M. Ouyang, J.L. Huang, C.L. Cheung and C.M. Lieber, “Energy Gaps in “Metallic” Single-
Walled Carbon Nanotubes,” Science 292, 702-705 (2001).

M.S. Gudiksen, J. Wang and C.M. Lieber, “Synthetic Control of the Diameter and Length of
Single Crystal Semiconductor Nanowires,” J. Phys. Chem. B 105, 4062-4064 (2001).

D. Bozovic, M. Bockrath, J.H. Hafner, C.M. Lieber, H. Park and M. Tinkham, “Electronic
properties of mechanically induced kinks in single-walled carbon nanotubes,” Appl. Phys. Lett.
78, 3693-3695 (2001).

J.H. Hafner, C.L. Cheung, A.T. Woolley and C.M. Lieber, “Structural and functional imaging
with carbon nanotube AFM probes,” Prog. Biophys. Mol. Biol. 77, 73-110 (2001).

Y. Cui, Q. Wei, H. Park and C.M. Lieber, “Nanowire Nanosensors for Highly Sensitive and
Selective Detection of Biological and Chemical Species,” Science 293, 1289-1292 (2001).

15



185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

J. Wang, M.S. Gudiksen, X. Duan, Y. Cui and C.M. Lieber, “Highly Polarized
Photoluminescence and Photodetection from Single Indium Phosphide Nanowires,” Science 293,
1455-1457 (2001).

C.M. Lieber, “The Incredible Shrinking Circuit,” Sci. Am. 285, 50-56 (2001).

Y. Huang, X. Duan, Y. Cui, L. Lauhon, K. Kim and C.M. Lieber, “Logic Gates and Computation
from Assembled Nanowire Building Blocks,” Science 294, 1313-1317 (2001).

G.R. Schnitzler, C.L. Cheung, J.H. Hafner, A.J. Saurin, R.E. Kingston and C.M. Lieber, “Direct
Imaging of Human SWI/SNF Remodeled Mono- and Polynucleosomes by Atomic Force
Microscopy Employing Carbon Nanotube Tips,” Mol. Cell. Biol. 21, 8504-8511 (2001).

A. Jorio, A.G. Souza Filho, G. Dresselhaus, M.S. Dresselhaus, R. Saito, J.H. Hafner, C.M.
Lieber, F.M. Matinaga, M.S.S. Dantas and M.A. Pimenta, “Joint density of electronic states for

one isolated single-wall carbon nanotube studied by resonant Raman scattering,” Phys. Rev. B
63, 245416-1 — 245416-4 (2001).

A.G. Souza Filho, A. Jorio, J.H. Hafner, C.M. Lieber, R. Saito, M.A. Pimenta, G. Dresselhaus
and M.S. Dresselhaus, “Electronic transition energy Eii for an isolated (n,m) single-wall carbon

nanotube obtained by anti-Stokes/Stokes resonant Raman intensity ratio,” Phys. Rev. B 63,
241404-1 — 241404-4 (2001).

M.A. Pimenta, A. Jorio, S.D.M. Brown, A.G. Souza Filho, G. Dresselhaus, J.H. Hafner, C.M.
Lieber, R. Saito and M.S. Dresselhaus, “Diameter dependence of the Raman D-band in isolated
single-wall carbon nanotubes,” Phys. Rev. B 64, 041401-1 — 041401-4 (2001).

R. Saito, A. Jorio, J.H. Hafner, C.M. Lieber, M. Hunter, T. McClure, G. Dresselhaus and M.S.
Dresselhaus, “Chirality-dependent G-band Raman intensity of carbon nanotubes,” Phys. Rev. B
64, 085312-1 — 085312-7 (2001).

E.T. Powers, S.I. Yang, C.M. Lieber and J.W. Kelly “Ordered Langmuir-Blodgett Films of
Amphiphilic B-Hairpin Peptides Imaged by Atomic Force Microscopy,” Angew. Chem. Int. Ed.
41, 127-130 (2002).

M.S. Gudiksen, L.J. Lauhon, J. Wang, D. Smith and C.M. Lieber, “Growth of Nanowire
Superlattice Structures for Nanoscale Photonics and Electronics,” Nature 415, 617-620 (2002).

M. Ouyang, J.-L. Huang and C.M. Lieber, “One-Dimensional Energy Dispersion of Single-
Walled Carbon Nanotubes by Resonant Electron Scattering,” Phys. Rev. Lett. 88, 066804-1 —
066804-4 (2002).

C.M. Lieber, “Nanowire Superlattices,” Nano Lett. 2, 81-82 (2002).

Y. Huang, X. Duan, Y. Cui and C.M. Lieber, “Gallium Nitride Nanowire Nanodevices,” Nano
Lett. 2, 101-104 (2002).

T.W. Odom, J.L. Huang and C.M. Lieber, “STM studies of single-walled carbon nanotubes,” J.
Phys.: Condensed Matter 14, R145-R167 (2002).

16



199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

2009.

210.

211.

212.

C.L. Cheung, A. Kurtz, H. Park and C.M. Lieber, “Diameter-Controlled Synthesis of Carbon
Nanotubes,” J. Phys. Chem. B 106, 2429-2433 (2002).

L. Chen, K.A. Haushalter, C.M. Lieber and G.L. Verdine, “Direct Visualization of a DNA
Glycosylase Searching for Damage,” Chem. Biol. 9, 345-350 (2002).

M.S. Gudiksen, J. Wang and C.M. Lieber, “Size-Dependent Photoluminescence from Single
Indium Phosphide Nanowires,” J. Phys. Chem. B 106, 4036-4039 (2002).

X. Duan, Y. Huang, Y. Cui and C.M. Lieber, “Nonvolatile Memory and Programmable Logic
From Molecule-Gated Nanowires,” Nano Lett. 2, 487-490 (2002).

M. Ouyang, J.L. Huang and C.M. Lieber, “Scanning Tunneling Microscopy Studies of the One-
Dimensional Electronic Properties of Single-Walled Carbon Nanotubes,” Annu. Rev. Phys.
Chem. 53, 201-220 (2002).

T.W. Odom, J. Huang and C.M. Lieber, “Single-Walled Carbon Nanotubes. From Fundamental
Studies to New Device Concepts,” Ann. N. Y. Acad. Sci. 960, 203-215 (2002).

D.V. Vezenov, A.V. Zhuk, G.M. Whitesides and C.M. Lieber, “Chemical Force Spectroscopy in
Heterogeneous Systems: Intermolecular Interactions Involving Epoxy Polymer, Mixed
Monolayers, and Polar Solvents,” J. Am. Chem. Soc. 124, 10578-10588 (2002).

C.M. Lieber, “Nanoscience and Nanotechnology: Building a Big Future from Small Things,”
Update 6-9 (New York Academy of Sciences, October 2002).

L.J. Lauhon, M.S. Gudiksen, D. Wang and C.M. Lieber, “Epitaxial Core-Shell and Core-Multi-
Shell Nanowire Heterostructures,” Nature 420, 57-61 (2002).

E. Joselevich and C.M Lieber, “Vectorial Growth of Metallic and Semiconducting Single-Wall
Carbon Nanotubes” Nano Lett. 2, 1137-1141 (2002).

M. Ouyang, J.L. Huang and C.M. Lieber, “Fundamental Electronic Properties and Applications
of Single-Walled Carbon Nanotubes” Acc. Chem. Res. 35, 1018-1025 (2002).

A.G. Souza Filho, A. Jorio, G. Dresselhaus, M.S. Dresselhaus, R. Saito, A.K. Swan, M.S. Unlu,
B.B. Goldberg, J.H. Hafner, C.M. Lieber and M.A. Pimenta “Effect of Quantized Electronic

States on the Dispersive Raman Features in Individual Single-Wall Carbon Nanotubes,” Phys.
Rev B: Condens. Matter Mater. Phys. 65, 035404/1-035404/6 (2002).

A.G. Souza Filho, A. Jorio, A.K. Swan, M.S. Unlu, B.B. Goldberg, R. Saito, J.H. Hafner, C.M.
Lieber, M.A. Pimenta, G. Dresselhaus and M.S. Dresselhaus “Anomalous Two-Peak G’-Band
Raman Effect in One Isolated Single-Wall Carbon Nanotube,” Phys. Rev B: Condens. Matter
Mater. Phys. 65, 085417/1-035404/8 (2002).

A.G. Souza Filho, A. Jorio, G.G. Samsonidze, G. Dresselhaus, M.S. Dresselhaus, A.K. Swan,
M.S. Unlu, B.B. Goldberg, R. Saito, J.H. Hafner, C.M. Lieber and M.A. Pimenta “Probing the

17



213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

Electronic Trigonal Warping Effect in Individual Single-Wall Carbon Nanotubes Using Phonon
Spectra,” Chem. Phys Lett. 354, 62-68 (2002).

A. Jorio, A.G. Souza Filho, V.W Brar, A.K. Swan, M.S. Unlu, B.B. Goldberg, A. Righi, J.H.
Hafner, C.M. Lieber, R. Saito, G. Dresselhaus and M.S. Dresselhaus “Polarized Resonant Raman
Study of Isolated Single-Wall Carbon Nanotubes: Symmetry Selection Rules, Dipolar and
Multipolar Antenna Effects,” Phys. Rev B: Condensed Matter Mater. Phys. 65, 121402/1-
035404/4 (2002).

A. Jorio, A.G. Souza Filho, G. Dresselhaus, M.S. Dresselhaus, A.K. Swan, M.S. Unlu, B.B.
Goldberg, M.A. Pimenta, J.H. Hafner, C.M. Lieber and R. Saito “G-Band Resonant Raman
Study of 62 Isolated Single-Wall Carbon Nanotubes,” Phys. Rev B: Condens. Matter Mater.
Phys. 65, 155412/1-155412/9 (2002).

A.G. Souza Filho, A. Jorio, G. Dresselhaus, M.S. Dresselhaus, A.K. Swan, M.S. Unlu, B.B.
Goldberg, J.H. Hafner, C.M. Lieber, M.A. Pimenta and R. Saito “Dependence of the Second-
Order G’-Band Profile on the Electronic Structure of Single-Wall Nanotubes,” Mater. Res. Soc.
Symp. Proc. 706, 181-186 (2002).

A. Jorio, A.G. Souza Filho, G. Dresselhaus, M.S. Dresselhaus, A.K. Swan, M.S. Unlu, B.B.
Goldberg, M.A. Pimenta, J.H. Hafner, C.M. Lieber and R. Saito, “G-Band Raman Spectra of
Isolated Single Wall Carbon Nanotubes: Diameter and Chirality Dependence,” Mater. Res. Soc.
Symp. Proc. 706, 187-192 (2002).

A. Jorio, F.M. Matinaga, A. Righi, M.S.S. Dantas, M.A. Pimenta, A.G. Souza Filho, J. Mendes
Filho, J.H. Hafner, C.M. Lieber, R. Saito, G. Dresselhaus and M.S. Dresselhaus, “Resonance
Raman scattering: nondestructive and noninvasive technique for structural and electronic
characterization of isolated single-wall carbon nanotubes” Brazilian J. Phys. 32, 921-924 (2002).

X. Duan, Y. Huang, R. Agarwal and C.M. Lieber, “Single-Nanowire Electrically Driven Lasers,”
Nature 421, 241-245 (2003).

Y. Cui, Z. Zhong, D. Wang, W.U. Wang and C.M. Lieber, “High Performance Silicon Nanowire
Field Effect Transistors,” Nano Lett. 3, 149-152 (2003).

X. Duan, Y. Huang and C.M. Lieber, “Nanowire nanocircuits,” McGraw-Hill Yearbook of
Science and Technology 272-276 (eds. M.D. Licker et al., McGraw-Hill, 2003).

Z. Zhong, F. Qian, D. Wang and C.M. Lieber, “Synthesis of p-Type Gallium Nitride Nanowires
for Electronic and Photonic Nanodevices,” Nano Lett. 3, 343-346 (2003).

M.C. McAlpine, R.S. Friedman and C.M. Lieber, “Nanoimprint Lithography for Hybrid Plastic
Electronics,” Nano Lett. 3, 443-445 (2003).

D. Wang and C.M. Lieber, “Inorganic materials: Nanocrystals branch out,” Nature Mater. 2,
355-356 (2003).

18



224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

X. Duan, Y. Huang, Y. Cui and C.M. Lieber, “Nanowire Nanoelectronics Assembled from the
Bottom-Up” Molecular Nanoelectronics 199-227 (eds. M.A. Reed and T. Lee, American
Scientific, 2003).

D. Whang, S. Jin and C.M. Lieber, “Nanolithography Using Hierarchically Assembled Nanowire
Masks,” Nano Lett. 3, 951-954 (2003).

C.M. Lieber, “Nanoscale Science and Technology: Building a Big Future from Small Things,”
MRS Bull. 28, 486-491 (2003).

C.J. Barrelet, Y. Wu, D.C. Bell and C.M. Lieber, “Synthesis of CdS and ZnS Nanowires Using
Single-Source Molecular Precursors,” J. Am. Chem. Soc. 125, 11498-11499 (2003).

D. Whang, S. Jin, Y. Wu and C.M. Lieber, “Large-Scale Hierarchical Organization of Nanowire
Arrays for Integrated Nanosystems,” Nano Lett. 3, 1255-1259 (2003).

Y. Cui, X. Duan, Y. Huang and C.M. Lieber, “Nanowires as Building Blocks for Nanoscale
Science and Technology,” Nanowires and Nanobelts — Materials, Properties and Devices 3-68
(ed. Z.L. Wang, Kluwer Academic/Plenum, 2003).

M.C. McAlpine, R.S. Friedman, S. Jin, K. Lin, W.U. Wang and C.M. Lieber, “High-
Performance Nanowire Electronics and Photonics on Glass and Plastic Substrates,” Nano Lett. 3,
1531-1535 (2003).

Z. Zhong, D. Wang, Y. Cui, M.W. Bockrath and C.M. Lieber, “Nanowire Crossbar Arrays as
Address Decoders for Integrated Nanosystems,” Science 302, 1377-1379 (2003).

D. Bozovic, M. Bockrath, J.JH. Hafner, C.M. Lieber, H. Park and M. Tinkham, ‘“Plastic
deformations in mechanically strained single-walled carbon nanotubes,” Phys. Rev. B 67,
033407/1-033407/4 (2003).

D.V. Vezenov, A. Noy and C.M. Lieber, “The effect of liquid-induced adhesion changes on the
interfacial shear strength between self-assembled monolayers,” J. Adhesion Sci. Technol. 17,
1385-1401 (2003).

M.M. Ziegler, C.A. Picconatto, J.C. Ellenbogen, A. DeHon, D. Wang, Z. Zhong and C.M.
Lieber, “Scalability Simulations for Nanomemory Systems Integrated on the Molecular Scale,”

Ann. N.Y. Acad. Sci. 1006, 312-330 (2003).

J. Hahm and C.M. Lieber, “Direct Ultrasensitive FElectrical Detection of DNA and DNA
Sequence Variations Using Nanowire Nanosensors,” Nano Lett. 4, 51-54 (2004).

Y. Wu, Y. Cui, L. Huynh, C.J. Barrelet, D.C. Bell and C.M. Lieber, “Controlled Growth and
Structures of Molecular-Scale Silicon Nanowires,” Nano Lett. 4, 433-436 (2004).

D. Wang, F. Qian, C. Yang, Z. Zhong and C.M. Lieber, “Rational Growth of Branched and
Hyperbranched Nanowire Structures,” Nano Lett. 4, 871-874 (2004).

19



238.

239.

240.

241.

242.

243.

244.

245.

246.

247.

248.

249.

250.

251.

252.

S. Jin, D. Whang, M.C. McAlpine, R.S. Friedman, Y. Wu and C.M. Lieber, “Scalable
Interconnection and Integration of Nanowire Devices without Registration,” Nano Lett. 4, 915-
919 (2004).

A.B. Greytak, L.J. Lauhon, M.S. Gudiksen and C.M. Lieber, “Growth and transport properties of
complementary germanium nanowire field-effect transistors,” Appl. Phys. Lett. 84, 4176-4178
(2004).

L.J. Lauhon, M.S. Gudiksen and C.M. Lieber, “Semiconductor nanowire heterostructures,” Phil.
Trans. R. Soc. Lond. A 362, 1247-1260 (2004).

Y. Wu, J. Xiang, C. Yang, W. Lu and C.M. Lieber, “Single-crystal metallic nanowires and
metal/semiconductor nanowire heterostructures,” Nature 430, 61-65 (2004).

D. Whang, S. Jin and C.M. Lieber, “Large-Scale Hierarchical Organization of Nanowires for
Functional Nanosystems,” Japanese J. Appl. Phys. 43, 4465-4470 (2004).

D.C. Bell, Y. Wu, C.J. Barrelet, S. Gradecak, J. Xiang, B.P. Timko and C.M. Lieber, “Imaging
and Analysis of Nanowires,” Microsc. Res. Tech. 64, 373-389 (2004).

L. Chen, C.L. Cheung, P.D. Ashby and C.M. Lieber, “Single-Walled Carbon Nanotube AFM
Probes: Optimal Imaging Resolution of Nanoclusters and Biomolecules in Ambient and Fluid
Environments,” Nano Lett. 4, 1725-1731 (2004).

F. Patolsky, G. Zheng, O. Hayden, M. Lakadamyali, X. Zhuang and C.M. Lieber, “Electrical
detection of single viruses,” Proc. Natl. Acad. Sci. USA 101, 14017-14022 (2004).

F. Qian, Y. Li, S. Gradecak, D. Wang, C.J. Barrelet and C.M. Lieber, “Gallium Nitride-Based
Nanowire Radial Heterostructures for Nanophotonics,” Nano Lett. 4, 1975-1979 (2004).

C.J. Barrelet, A.B. Greytak and C.M. Lieber, “Nanowire Photonic Circuit Elements,” Nano Lett.
4, 1981-1985 (2004).

G. Zheng, W. Lu, S. Jin and C.M. Lieber, “Synthesis and Fabrication of High-Performance n-
Type Silicon Nanowire Transistors,” Adv. Mater. 16, 1890-1893 (2004).

Y. Huang and C.M. Lieber, “Integrated nanoscale electronics and optoelectronics: Exploring
nanoscale science and technology through semiconductor nanowires,” Pure Appl. Chem. 76,
2051-2068 (2004).

P.D. Ashby and C.M. Lieber, “Brownian Force Profile Reconstruction of Interfacial 1-Nonanol
Solvent Structure,” J. Am. Chem. Soc. 126, 16973-16980 (2004).

Y. Huang, X. Duan and C.M. Lieber, “Nanowires for Integrated Multicolor Nanophotonics,”
Small 1, 142-147 (2005).

W.U. Wang, C. Chen, K. Lin, Y. Fang and C.M. Lieber, “Label-free detection of small-

molecule-protein interactions by using nanowire nanosensors,” Proc. Natl. Acad. Sci. USA 102,
3208-3212 (2005).

20



253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

F. Patolsky and C.M. Lieber, “Nanowire nanosensors,” Materials Today 8, 20-28 (2005).

Y. Huang, X. Duan and C.M. Lieber, “Semiconductor Nanowires: Nanoscale Electronics and
Optoelectronics,” Dekker Encyclopedia of Nanoscience and Nanotechnology (ed. J.A. Schwarz,
Marcel Dekker, Inc., 2005).

X. Duan and C.M. Lieber, “Semiconductor Nanowires: Rational Synthesis,” Dekker
Encyclopedia of Nanoscience and Nanotechnology (ed. J.A. Schwarz, Marcel Dekker, Inc.,
2005).

R.S. Friedman, M.C. McAlpine, D.S. Ricketts, D. Ham and C.M. Lieber, “High-speed integrated
nanowire circuits,” Nature 434, 1085 (2005).

R. Agarwal, C.J. Barrelet and C.M. Lieber, “Lasing in Single Cadmium Sulfide Nanowire
Optical Cavities,” Nano Lett. 5, 917-920 (2005).

P.D. Ashby and C.M. Lieber, “Ultra-Sensitive Imaging and Interfacial Analysis of Patterned
Hydrophilic SAM Surfaces Using Energy Dissipation Chemical Force Microscopy,” J. Am.
Chem. Soc. 127, 6814-6818 (2005).

Z. Zhong, Y. Fang, W. Lu and C.M. Lieber, “Coherent Single Charge Transport in Molecular-
Scale Silicon Nanowires,” Nano Lett. 5, 1143-1146 (2005).

M.C. McAlpine, R.S. Friedman and C.M. Lieber, “High-Performance Nanowire Electronics and
Photonics and Nanoscale Patterning on Flexible Plastic Substrates,” Proc. IEEE 93, 1357-1363
(2005).

W. Lu, J. Xiang, B.P. Timko, Y. Wu and C.M. Lieber, “One-dimensional hole gas in
germanium/silicon nanowire heterostructures,” Proc. Natl. Acad. Sci. USA 102, 10046-10051
(2005).

P.V. Radovanovic, C.J. Barrelet, S. Gradecak, F. Qian and C.M. Lieber, “General Synthesis of
Manganese-Doped II-VI and III-V Semiconductor Nanowires,” Nano Lett. 5, 1407-1411 (2005).

G. Zheng, F. Patolsky, Y. Cui, W.U. Wang and C.M. Lieber, “Multiplexed electrical detection of
cancer markers with nanowire sensor arrays,” Nat. Biotechnol. 23, 1294-1301 (2005).

A.B. Greytak, C.J. Barrelet, Y. Li and C.M. Lieber, “Semiconductor nanowire laser and
nanowire waveguide electro-optic modulators,” Appl. Phys. Lett. 87, 151103-1 — 151103-3
(2005).

S. Gradecak, F. Qian, Y. Li, H.-G. Park and C.M. Lieber, “GaN nanowire lasers with low lasing
thresholds,” Appl. Phys. Lett. 87, 173111-1 — 173111-3 (2005).

R. Agarwal, K. Ladavac, Y. Roichman, G. Yu, C.M. Lieber and D.G. Grier, “Manipulation and
assembly of nanowires with holographic optical traps,” Opt. Express 13, 8906-8912 (2005).

21



267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

2717.

278.

279.

280.

281.

F. Qian, S. Gradecak, Y. Li, C. Wen and C.M. Lieber, “Core/Multishell Nanowire
Heterostructures as Multicolor, High-Efficiency Light-Emitting Diodes,” Nano Lett. 5, 2287-
2291 (2005).

C. Yang, Z. Zhong and C.M. Lieber, “Encoding Electronic Properties by Synthesis of Axial
Modulation Doped Silicon Nanowires,” Science 310, 1304-1307 (2005).

C.J. Barrelet, J. Bao, M. Loncar, H.-G. Park, F. Capasso and C.M. Lieber, “Hybrid Single-
Nanowire Photonic Crystal and Microresonator Structures,” Nano Lett. 6, 11-15 (2006).

J.E. Savage, E. Rachlin, A. DeHon, C.M. Lieber and Y. Wu, “Radial Addressing of Nanowires,”
J. Emerg. Technol. Comput. Syst. 2, 129-154 (2006).

O. Hayden, R. Agarwal and C.M. Lieber, “Nanoscale avalanche photodiodes for highly-sensitive
and spatially-resolved photon detection,” Nature Mater. 5, 352-356 (2006).

J. Xiang, W. Lu, Y. Hu, Y. Wu, H. Yan and C.M. Lieber, “Ge/Si nanowire heterostructures as
high-performance field-effect transistors,” Nature 441, 489-493 (2006).

F. Patolsky, G. Zheng and C.M. Lieber, “Nanowire Sensors for Medicine and the Life Sciences,”
Nanomedicine 1, 51-65 (2006).

Y. Li, J. Xiang, F. Qian, S. Gradecak, Y. Wu, H. Yan, D.A. Blom and C.M. Lieber, “Dopant-
Free GaN/AIN/AlGaN Radial Nanowire Heterostructures as High Electron Mobility
Transistors,” Nano Lett. 6, 1468-1473 (20006).

F. Patolsky, G. Zheng and C.M. Lieber, “Nanowire-Based Biosensors,” Anal. Chem. 78, 4260-
4269 (2000).

F. Patolsky, B.P. Timko, G. Yu, Y. Fang, A.B. Greytak, G. Zheng and C.M. Lieber, “Detection,
Stimulation, and Inhibition of Neuronal Signals with High-Density Nanowire Transistor Arrays,”
Science 313, 1100-1104 (2006).

Y. Li, F. Qian, J. Xiang and C.M. Lieber, “Nanowire electronic and optoelectronic devices,”
Materials Today 9, 18-27 (2006).

R. Agarwal and C.M. Lieber, “Semiconductor nanowires: optics and optoelectronics,” Appl.
Phys. A: Mater. Sci. Proc. 85, 209-215 (2006).

F. Patolsky, G. Zheng and C.M. Lieber, “Fabrication of silicon nanowire devices for
ultrasensitive, label-free, real-time detection of biological and chemical species,” Nat. Protocols

1, 1711-1724 (2006).

W. Lu and C.M. Lieber, “Semiconductor nanowires,” J. Phys. D: Appl. Phys. 39, R387-R406
(20006).

C. Yang, C.J. Barrelet, F. Capasso and C.M. Lieber, “Single p-Type/Intrinsic/n-Type Silicon
Nanowires as Nanoscale Avalanche Photodetectors,” Nano Lett. 6, 2929-2934 (20006).

22



282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294.

295.

296.

297.

J. Xiang, A. Vidan, M. Tinkham, R.M. Westervelt and C.M. Lieber, “Ge/Si nanowire
mesoscopic Josephson junctions,” Nat. Nanotechnol. 1, 208-213 (2006).

C.M. Lieber and Z.L. Wang, “Functional Nanowires,” MRS Bull. 32, 99-104 (2007).

F. Patolsky, B.P. Timko, G. Zheng and C.M. Lieber, “Nanowire-Based Nanoelectronic Devices
in the Life Sciences,” MRS Bull. 32, 142-149 (2007).

G. Liang, J. Xiang, N. Kharche, G. Klimeck, C.M. Lieber and M. Lundstrom, “Performance
Analysis of a Ge/Si Core/Shell Nanowire Field-Effect Transistor,” Nano Lett. 7, 642-646 (2007).

A. Javey, S. Nam, R.S. Friedman, H. Yan and C.M. Lieber, “Layer-by-Layer Assembly of
Nanowires for Three-Dimensional, Multifunctional Electronics,” Nano Lett. 7, 773-777 (2007).

G. Yu, A. Cao and C.M. Lieber, “Large-area blown bubble films of aligned nanowires and
carbon nanotubes,” Nat. Nanotechnol. 2, 372-377 (2007).

C.M. Lieber, “The Incredible Shrinking Circuit,” Sci. Am. Special Ed. 17, 64-71 (2007).

X. Jiang, Q. Xiong, S. Nam, F. Qian, Y. Li and C.M. Lieber, “InAs/InP Radial Nanowire
Heterostructures as High Electron Mobility Devices,” Nano Lett. 7, 3214-3218 (2007).

Y. Hu, H.O.H. Churchill, D.J. Reilly, J. Xiang, C.M. Lieber and C.M. Marcus, “A Ge/Si
heterostructure nanowire-based double quantum dot with integrated charge sensor,” Nat.
Nanotechnol. 2, 622-625 (2007).

B. Tian, X. Zheng, T.J. Kempa, Y. Fang, N. Yu, G. Yu, J. Huang and C.M. Lieber, “Coaxial
silicon nanowires as solar cells and nanoelectronic power sources,” Nature 449, 885-890 (2007).

W. Lu and C.M. Lieber, “Nanoelectronics from the bottom up,” Nature Mater. 6, 841-850
(2007).

O. Hayden, G. Zheng, P. Agarwal and C.M. Lieber, “Visualization of Carrier Depletion in
Semiconducting Nanowires,” Small 3, 2048-2052 (2007).

Z. Zhong, C. Yang and C.M. Lieber, “Silicon Nanowires and Nanowire Heterostructures,”
Nanosilicon 176-216 (ed. V. Kumar, Elsevier, 2008).

A. Noy, D.V. Vezenov and C.M. Lieber, “Chemical Force Microscopy Nanoscale Probing of
Fundamental Chemical Interactions,” Handbook of Molecular Force Spectroscopy 97-122 (ed.
A. Noy, Springer, 2008).

D.V. Vezenov, A. Noy and C.M. Lieber, “Chemical Force Microscopy: Force Spectroscopy and
Imaging of Complex Interactions in Molecular Assemblies,” Handbook of Molecular Force
Spectroscopy 123-141 (ed. A. Noy, Springer, 2008).

Y. Dong, G. Yu, M.C. McAlpine, W. Lu and C.M. Lieber, “Si/a-Si Core/Shell Nanowires as
Nonvolatile Crossbar Switches,” Nano Lett. 8, 386-391 (2008).

23



298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

G. Yu, X. Li, C.M. Lieber and A. Cao, “Nanomaterial-incorporated blown bubble films for
large-area, aligned nanostructures,” J. Mater. Chem. 18, 728-734 (2008).

Y. Hu, J. Xiang, G. Liang, H. Yan and C.M. Lieber, “Sub-100 Nanometer Channel Length Ge/Si
Nanowire Transistors with Potential for 2 THz Switching Speed,” Nano Lett. 8, 925-930 (2008).

C. Wang, Y. Hu, C.M. Lieber and S. Sun, “Ultrathin Au Nanowires and Their Transport
Properties,” J. Am. Chem. Soc. 130, 8902-8903 (2008).

W.I. Park, G. Zheng, X. Jiang, B. Tian and C.M. Lieber, “Controlled Synthesis of Millimeter-
Long Silicon Nanowires with Uniform Electronic Properties,” Nano Lett. 8, 3004-3009 (2008).

F. Qian, Y. Li, S. Gradecak, H.-G. Park, Y. Dong, Y. Ding, Z.L. Wang and C.M. Lieber, “Multi-
quantum-well nanowire heterostructures for wavelength-controlled lasers,” Nature Mater. 7,
701-706 (2008).

H.-G. Park, C.J. Barrelet, Y. Wu, B. Tian, F. Qian and C.M. Lieber, “A wavelength-selective
photonic-crystal waveguide coupled to a nanowire light source,” Nature Photon. 2, 622-626
(2008).

T.J. Kempa, B. Tian, D.R. Kim, J. Hu, X. Zheng and C.M. Lieber, “Single and Tandem Axial p-
i-n Nanowire Photovoltaic Devices,” Nano Lett. 8, 3456-3460 (2008).

S. Roddaro, A. Fuhrer, P. Brusheim, C. Fasth, H.Q. Xu, L. Samuelson, J. Xiang and C.M.
Lieber, “Spin States of Holes in Ge/Si Nanowire Quantum Dots,” Phys. Rev. Lett. 101, 186802-1
— 186802-4 (2008).

W. Lu, P. Xie and C.M. Lieber, “Nanowire Transistor Performance Limits and Applications,”
IEEE Trans. Electron Dev. 55, 2859-2876 (2008).

B. Tian, T.J. Kempa and C.M. Lieber, “Single Nanowire Photovoltaics,” Chem. Soc. Rev. 38, 16-
24 (2009).

B.P. Timko, T. Cohen-Karni, G. Yu, Q. Qing, B. Tian and C.M. Lieber, “Electrical Recording
from Hearts with Flexible Nanowire Device Arrays,” Nano Lett. 9, 914-918 (2009).

F.A. Zwanenburg, C.E.W.M. van Rijmenam, Y. Fang, C.M. Lieber and L.P. Kouwenhoven,
“Spin States of the First Four Holes in a Silicon Nanowire Quantum Dot,” Nano Lett. 9, 1071-
1079 (2009).

T. Cohen-Karni, B.P. Timko, L.E. Weiss and C.M. Lieber, “Flexible electrical recording from
cells using nanowire transistor arrays,” Proc. Natl. Acad. Sci. USA 106, 7309-7313 (2009).

Y. Dong, B. Tian, T. Kempa and C.M. Lieber, “Coaxial Group III-Nitride Nanowire
Photovoltaics,” Nano Lett 9, 2183-2187 (2009).

S. Vandenbrouck, K. Madjour, D. Théron, Y.J. Dong, Y. Li, C.M. Lieber and C. Gaquiere, “12
GHz Fyax GaN/AIN/AlGaN Nanowire MISFET,” IEEE Electron Dev. Lett. 30, 322-324 (2009).

24



313.  F.A. Zwanenburg, A.A. van Loon, G.A. Steele, C.E.W.M. van Rijmenam, T. Balder, L.P.
Kouwenhoven, Y. Fang and C.M. Lieber, “Ultra-small silicon quantum dots,” J. Appl. Phys. 105,
124314-1. Published online 29 June 2009; DOI: 10.1063/1.3155854.

25



Patents

Lieber’s original work has resulted in more than 80 United States and International patents issued
and pending. These breakthroughs have served as the underlying intellectual property for several
small companies, including Nanosys, Inc., Nantero and Vista Therapeutics. Issued and pending
United States patents are as follows:

US Patents Issued

1. C.M. Lieber, Z.J. Zhang and C. Niu, “Covalent Carbon Nitride Material Comprising C,N and
Formation Method,” US Patent 5,840,435 issued 24 November 1998.

2. C.M. Lieber and P. Yang, “Metal Oxide Nanorods,” US Patent 5,897,945 issued 27 April 1999.

3. C.M. Lieber and E. Wong, “Preparation of Carbide Nanorods,” US Patent 5,997,832 issued 7
December 1999.

4. C.M. Lieber and P. Yang, “Method of Producing Metal Oxide Nanorods,” US Patent 6,036,774
issued 14 March 2000.

5. C.M. Lieber, S.S. Wong, A.T. Woolley and E. Joselevich, ‘“Nanometer-Scale Microscopy
Probes,” US Patent 6,159,742 issued 12 December 2000.

6. C.M. Lieber and H. Dai, “Carbide Nanomaterials,” US Patent 6,190,634 issued 20 February
2001.

7. J.H. Hafner, C.L. Cheung and C.M. Lieber, “Fabrication of Nanotube Microscopy Tips,” US
Patent 6,716,409 issued 6 April 2004.

8. C.M. Lieber, J.H. Hafner, C.L. Cheung and P. Kim, “Direct Growth of Nanotubes, and Their Use
in Nanotweezers,” US Patent 6,743,408 issued 1 June 2004.

9. C.M. Lieber, T. Rueckes, E. Joselevich and K. Kim, “Nanoscopic Wire-Based Devices and
Arrays,” US Patent 6,781,166 issued 24 August 2004.

10.  A. DeHon, C.M. Lieber, P.D. Lincoln and J.E. Savage, “Stochastic Assembly of Sublithographic
Nanoscale Interfaces,” US Patent 6,900,479 issued 31 May 2005.

11.  A. DeHon, C.M. Lieber, P.D. Lincoln and J.E. Savage, “Sublithographic Nanoscale Memory
Architecture,” US Patent 6,963,077 issued 8 November 2005.

12. A. DeHon and C.M. Lieber, “Array-Based Architecture for Molecular Electronics,” US Patent
7,073,157 issued 4 July 2006.

13. C.M. Lieber, H. Park, Q. Wei, Y. Cui and W. Liang, “Nanosensors,” US Patent 7,129,554 issued
31 October 2006.

14. C.M. Lieber, T. Rueckes, E. Joselevich and K. Kim, “Methods of Forming Nanoscopic Wire-
Based Devices and Arrays,” US Patent 7,172,953 issued 6 February 2007.

26



15.

16.

17.

18.

19.

20.

21.

22.

23.

C.M. Lieber, Y. Cui, X. Duan and Y. Huang, “Doped Elongated Semiconductors, Growing Such
Semiconductors, Devices Including Such Semiconductors and Fabricating Such Devices,” US
Patent 7,211,464 issued 1 May 2007.

C.M. Lieber, X. Duan, Y. Huang and R. Agarwal, “Nanoscale Coherent Optical Components,”
US Patent 7,254,151 issued 7 August 2007.

C.M. Lieber, H. Park, Q. Wei, Y. Cui and W. Liang, “Nanosensors,” US Patent 7,256,466 issued
14 August 2007.

A. DeHon, M.J. Wilson and C.M. Lieber, “Nanoscale Wire-Based Sublithographic
Programmable Logic Arrays,” US Patent 7,274,208 issued 25 September 2007.

C.M. Lieber, X. Duan, Y. Cui, Y. Huang, M. Gudiksen, L.J. Lauhon, J. Wang, H. Park, Q. Wei,
W. Liang, D.C. Smith, D. Wang and Z. Zhong, ‘“Nanoscale Wires and Related Devices,” US
Patent 7,301,199 issued 27 November 2007.

C.M. Lieber, H. Park, Q. Wei, Y. Cui and W. Liang, “Nanosensors,” US Patent 7,385,267 issued
10 June 2008.

C.M. Lieber, T. Rueckes, E. Joselevich and K. Kim, “Methods of Forming Nanoscopic Wire-
Based Devices and Arrays,” US Patent 7,399,691 issued 15 July 2008.

C.M. Lieber, Y. Cui, X. Duan and Y. Huang, “Doped Elongated Semiconductors, Growing Such
Semiconductors, Devices Including Such Semiconductors and Fabricating Such Devices,” US
Patent 7,476,596 issued 13 January 2009.

DeHon and C.M. Lieber, “Array-Based Architecture for Molecular Electronics,” US Patent
7,500,213 issued 3 March 2009.

US Patents Pending

24.

25.

26.

27.

C.M. Lieber, T. Rueckes, E. Joselevich and K. Kim, “Nanoscopic Wire-Based Devices and
Arrays,” US Patent Application 10/812,653 filed 29 March 2004.

C.M. Lieber, X. Duan, Y. Cui, Y. Huang, M. Gudiksen, L.J. Lauhon, J. Wang, H. Park, Q. Wei,
W. Liang, D.C. Smith, D. Wang and Z. Zhong, “Nanoscale Wires and Related Devices,” US
Patent Application 11/172,408 filed 30 June 2005.

C.M. Lieber, Y. Wu, J. Xiang, C. Yang and W. Lu, “Nanostructures Containing Metal-
Semiconductor Compounds,” US Patent Application 10/588,833 filed 9 December 2005.

D.G. Grier, R. Agarwal, G. Yu, C.M. Lieber, K. Ladavac and Y. Roichman, “System and

Method for Processing Nanowires with Holographic Optical Tweezers,” US Patent Application
11/329,579 filed 11 January 2006.

27



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

A. Dehon, C.M. Lieber, J.E. Savage and E. Rachlin, “Apparatus, Method and Computer Program
Product Providing Radial Addressing of Nanowires,” US Patent Application 11/883,679 dated 2
February 2006.

C.M. Lieber, X. Duan, Y. Cui, Y. Huang, M. Gudiksen, L.J. Lauhon, J. Wang, H. Park, Q. Wei,
W. Liang, D.C. Smith, D. Wang and Z. Zhong, “Nanoscale Wires and Related Devices,” US
Patent Application 11/386,080 filed 21 March 2006

C.M. Lieber, T. Rueckes, E. Joselevich and K. Kim, ‘“Nanoscopic Wire-Based Devices and
Arrays,” US Patent Application 11/485,893 filed 13 July 2006.

C.M. Lieber, F. Patolsky and G. Zheng, “Nanoscale Sensors, US Patent Application 11/501,466
filed 9 August 2006.

C. M. Lieber, Y. Cui, X. Duan and Y. Huang, “Doped Elongated Semiconductors, Growing Such
Semiconductors, Devices Including Such Semiconductors, and Fabricating Such Devices,” US
Patent Application 11/543,326 filed 4 October 2006.

C. M. Lieber, Y. Cui, X. Duan and Y. Huang, “Doped Elongated Semiconductors, Growing Such
Semiconductors, Devices Including Such Semiconductors, and Fabricating Such Devices,” US
Patent Application 11/543,337 filed 4 October 2006.

C.M. Lieber, Y. Cui, X. Duan and Y. Huang, “Doped Elongated Semiconductors, Growing Such
Semiconductors, Devices Including Such Semiconductors, and Fabricating Such Devices,” US
Patent Application 11/543,352 filed 4 October 2006.

C.M. Lieber, Y. Cui, X. Duan and Y. Huang, “Doped Elongated Semiconductors, Growing Such
Semiconductors, Devices Including Such Semiconductors, and Fabricating Such Devices,” US
Patent Application 11/543,353 filed 4 October 2006.

C.M. Lieber, Y. Cui, X. Duan and Y. Huang, “Doped Elongated Semiconductors, Growing Such
Semiconductors, Devices Including Such Semiconductors, and Fabricating Such Devices,” US
Patent Application 11/543,746 filed 4 October 2006.

W. Lu, J. Xiang, Y. Wu, B.P. Timko, H. Yan and C.M. Lieber, “Nanowire Heterostructures,” US
Patent Application 11/807,186 filed 25 May 2007.

C.M. Lieber, Y. Wu and H. Yan, “Nanoscale Wire-Based Data Storage,” US Patent Application
11/792,444 filed 6 June 2007.

H. Park, C.M. Lieber, J.J. Urban, Q. Gu and W.S. Yun, “Transition Metal Oxide Nanowires,” US
Patent Application 11/765,177 filed 19 June 2007.

C. M. Lieber, Y. Cui, X. Duan and Y. Huang, “Doped Elongated Semiconductors, Growing Such
Semiconductors, Devices Including Such Semiconductors, and Fabricating Such Devices,” US

Patent Application 11/824,618 filed 2 July 2007.

W. Wang, C. Chen, K.-H. Lin, Y. Fang and C.M. Lieber, “Nanosensors,” US Patent Application
11/629,722 filed 12 July 2007.

28



42.

43.

44,

C.M. Lieber, H. Park, Q. Wei, Y. Cui and W. Liang, “Nanosensors,” US Patent Application
12/038,794 filed 27 February 2008.

C.M. Lieber, X. Duan, Y. Cui, Y. Huang, M. Gudiksen, L.J. Lauhon, J. Wang, H. Park, Q. Wei,
W. Liang, D.C. Smith, D. Wang and Z. Zhong, “Nanoscale Wires and Related Devices,” US
Patent Application 12/072,844 filed 27 February 2008.

F. Patolsky, B.P. Timko, G. Yu and C.M. Lieber, “Nanobioelectronics,” US Patent Application
12/225,142 filed 15 September 2008.

29



