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Peer-Reviewed Publications

1. R.D. Kamien, H.D. Politzer and M.B. Wise, “Universality of Random-Matrix Predic-
tions for the Statistics of Energy Levels”, Phys. Rev. Lett. 60 (1988) 1995–1998.

2. L. Balents, R.D. Kamien, P. Le Doussal and E. Zaslow, “On the Isotropic-Nematic
Transition for Polymers in Liquid Crystals”, J. Phys. I France 2 (1992) 263–272.

3. R.D. Kamien, P. Le Doussal and D.R. Nelson, “Theory of Directed Polymers”, Phys.
Rev. A 45 (1992) 8727–8750. [cond-mat/9204007]

4. R.D. Kamien and D.R. Nelson, “Directed Polymer Melts and Quantum Critical Phe-
nomena”, J. Stat. Phys. 71 (1993) 23–50. [cond-mat/9206006]

5. R.D. Kamien, “Flory Exponents from a Self-Consistent Renormalization Group”, J.
Phys. I France 3 (1993) 1663–1670. [cond-mat/9304004]

6. R.D. Kamien, P. Le Doussal and D.R. Nelson, “Rotational Invariance and the The-
ory of Directed Polymer Nematics”, Phys. Rev. E 48 (1993) 4116–4117. [cond-
mat/9306021]

7. R.D. Kamien and T.C. Lubensky, “Twisted Line Liquids”, J. Phys. I France 3 (1993)
2131–2138. [cond-mat/9306043]

8. R.D. Kamien and D.R. Nelson, “Iterated Moiré Maps and Braiding of Chiral Polymer
Crystals”, Phys. Rev. Lett. 74 (1995) 2499–2502. [cond-mat/9411039]

9. R.D. Kamien and J. Toner, “Anomalous Elasticity of Polymer Cholesterics”, Phys.
Rev. Lett. 74 (1995) 3181–3184. [cond-mat/9408041]

10. R.D. Kamien and D.R. Nelson, “Defects in Chiral Columnar Phases: Tilt Grain
Boundaries and Iterated Moiré Maps”, Phys. Rev. E 53 (1996) 650–666. [cond-
mat/9507080]

11. R.D. Kamien, “Liquids with Chiral Bond Order”, J. Phys. II France 6 (1996) 461–475.
[cond-mat/9507023]

12. R.D. Kamien and G.S. Grest, “Structure Function of Polymer Nematic Liquid
Crystals: A Monte Carlo Simulation”, Phys. Rev. E 55 (1997) 1197–1200. [cond-
mat/9512157]

13. R.D. Kamien and T.C. Lubensky, “Chiral Lyotropic Liquid Crystals: TGB Phases
and Helicoidal Structures”, J. Phys. II France 7 (1997) 157–163. [cond-mat/9605129]

14. A.B. Harris, R.D. Kamien and T.C. Lubensky, “On the Microscopic Origin of Cholest-
eric Pitch”, Phys. Rev. Lett. 78 (1997) 1476–1479; 2867 erratum. [cond-mat/9607084]

15. R.D. Kamien, T.C. Lubensky, P. Nelson and C.S. O’Hern, “Direct Determina-
tion of DNA Twist-Stretch Coupling”, Europhys. Lett. 38 (1997) 237–242. [cond-
mat/9611224]

16. R.D. Kamien, “Smectic Order in Double-Twist Cylinders”, J. Phys. II France 7 (1997)
743–750. [cond-mat/9611021]
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17. R.D. Kamien and T.R. Powers, “Determining the Anchoring Strength of a Capillary
Using Topological Defects”, Liq. Cryst. 23 (1997) 213–216. [cond-mat/9612169]

18. J.D. Moroz and R.D. Kamien, “Self-Avoiding Walks with Writhe”, Nucl. Phys. B 506
(1997) 695–710. [cond-mat/9705066]

19. R.D. Kamien, “Local Writhing Dynamics”, Eur. Phys. J. B 1 (1998) 1–4. [cond-
mat/9703137]

20. C.S. O’Hern, R.D. Kamien, T.C. Lubensky and P. Nelson, “Elasticity Theory of a
Twisted Stack of Plates”, Eur. Phys. J. B 1 (1998) 95–102. [cond-mat/9707040]

21. J.E. Martin, J. Odinek, T.C. Halsey and R.D. Kamien, “Structure and Dynamics of
Electrorheological Fluids”, Phys. Rev. E 57 (1998) 756–775.

22. R.D. Kamien, “Force-Free Configurations of Vortices in High-Temperature Supercon-
ductors near the Melting Transition”, Phys. Rev. B 58 (1998) 8218–8221. [cond-
mat/9804287]

23. R.D. Kamien and T.C. Lubensky, “Minimal Surfaces, Screw Dislocations, and Twist
Grain Boundaries”, Phys. Rev. Lett. 82 (1999) 2892–2895. [cond-mat/9808306]

24. M. Triantafillou and R.D. Kamien, “Polymer Shape Anisotropy and The Depletion
Interaction”, Phys. Rev. E 59 (1999) 5621–5624. [cond-mat/9810234]

25. A.B. Harris, R.D. Kamien and T.C. Lubensky, “Molecular Chirality and Chiral Pa-
rameters”, Rev. Mod. Phys. 71 (1999) 1745–1757. [cond-mat/9901174]

26. R.D. Kamien, “Poisson Bracket Formulation of Nematic Polymer Dynamics”, Phys.
Rev. E 61 (2000) 2888–2894. [cond-mat/9906339]

27. M.S. Spector, S.K. Prasad, B.T. Weslowski, R.D. Kamien, J.V. Selinger, B.R. Ratna
and R. Shashidar, “Chiral Twisting of a Smectic-A Liquid Crystal”, Phys. Rev. E 61
(2000) 3977–3983. [cond-mat/0001202]

28. R.D. Kamien and Alex J. Levine, “Boundary Effects in Chiral Polymer Hexatics”,
Phys. Rev. Lett. 84 (2000) 3109–3112. [cond-mat/9904010]

29. P. Ziherl and R.D. Kamien, “Soap Froths and Crystal Structures”, Phys. Rev. Lett.
85 (2000) 3528–3531. [cond-mat/0007256]

30. R.D. Kamien, “Decomposition of the Height Function of Scherk’s First Surface”, Appl.
Math. Lett. 14 (2001) 797–800. [math-ph/0008039]

31. R.D. Kamien and J.V. Selinger, “Order and Frustration in Chiral Liquid Crystals”,
J. Phys. Cond. Mat. 13 (2001) R1–R22. [cond-mat/0009094]

32. I. Bluestein, R.D. Kamien, and T.C. Lubensky, “Dislocation Geometry in the TGBA
Phase: Linear Theory”, Phys. Rev. E 63 (2001) 061702:11 pages. [cond-mat/0101270]

33. P. Ziherl and R.D. Kamien, “Maximizing Entropy by Minimizing Area: Towards a New
Principle of Self-Organization”, J. Phys. Chem. B 105 (2001) 10147–10158 Feature
Article. [cond-mat/0103171]

34. W. Kung, P. Ziherl and R.D. Kamien, “The Foam Analogy in Charged Colloidal
Crystals”, Phys. Rev. E 65 (2002) 050401(R):4 pages Rapid Communication; erratum
68 (2003) 049905. [cond-mat/0111313]

35. I. Bluestein and R.D. Kamien, “Nonlinear Effects in the TGBA Phase”, Europhys.
Lett. 59 (2002) 68–74. [cond-mat/0201035]

36. R.D. Kamien, “The Geometry of Soft Materials: A Primer”, Rev. Mod. Phys. 74
(2002) 953–971. [cond-mat/0203127]

37. B.A. DiDonna and R.D. Kamien, “Smectic Phases with Cubic Symmetry: The Splay
Analog of the Blue Phase”, Phys. Rev. Lett. 89 (2002) 215504:4 pages. [cond-
mat/0206189]

38. C.D. Santangelo and R.D. Kamien, “Bogomol’nyi, Prasad and Sommerfield Configu-
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rations in Smectics”, Phys. Rev. Lett. 91 (2003) 045506:4 pages. [cond-mat/0303532]

39. G.M. Grason, B.A. DiDonna and R.D. Kamien, “Geometric Theory of Diblock
Copolymer Phases”, Phys. Rev. Lett. 91 (2003) 058304:4 pages. [cond-mat/0304001]

40. W. Kung and R.D. Kamien, “Topological Constraints at the Theta Point: Closed
Loops at Two Loops”, Europhys. Lett. 64 (2003) 323–329. [cond-mat/0305026]

41. B.A. DiDonna and R.D. Kamien, “Smectic Blue Phases: Layered Systems with High
Intrinsic Curvature”, Phys. Rev. E 68 (2003) 041703: 11 pages. [cond-mat/0307149]

42. Z. Dogic, J. Zhang, A.W.C. Lau, H. Aranda-Espinoza, P. Dalhaimer, D.E. Discher,
P.A. Janmey, R.D. Kamien, T.C. Lubensky, and A.G. Yodh, “Elongation and Fluc-
tuations of Semi-flexible Polymers in a Nematic Solvent”, Phys. Rev. Lett. 92 (2004)
125503: 4 pages; erratum 93 (2004) 219902(E). [cond-mat/0401189]

43. W. Kung, P. Ziherl, and R.D. Kamien, “The Foam Analogy: From Phases to Elastic-
ity”, J. Col. Int. Sci. 275 (2004) 539–547. [cond-mat/0310686]

44. G.M. Grason and R.D. Kamien, “Interfaces in Diblocks: A Study of Miktoarm Star
Copolymers”, Macromolecules 37 (2004) 7371–7380; erratum 38 (2005) 2022. [cond-
mat/0404409]

45. Y. Snir and R.D. Kamien, “Entropically Driven Helix Formation”, Science 307 (2005)
1067. [cond-mat/0502520]

46. G.M. Grason and R.D. Kamien, “Self-Consistent Field Theory of Multiply-Branched
Block Copolymer Melts”, Phys. Rev. E 71 (2005) 051801: 11 pages. Chosen to ap-
pear in the 30 May 2005 Virtual Journal of Nanoscale Science and Technology [cond-
mat/0501404]

47. C.D. Santangelo and R.D. Kamien, “Curvature and Topology in Smectic-A Liquid
Crystals”, Proc. R. Soc. A 461 (2005) 2911–2921.

48. M.A. Ambroso, R.D. Kamien, and D.J. Durian, “Dynamics of Shallow Impact Cra-
tering”, Phys. Rev. E 72 (2005) 041305: 4 pages. [cond-mat/0503454]

49. J.R. Banavar, M. Cieplak, A. Flammini, T.X. Hoang, R.D. Kamien, T. Lezon, D.
Marenduzzo, A. Maritan, F. Seno, Y. Snir, and A. Trovato, “Geometry of Proteins:
Hydrogen Bonding, Sterics and Marginally Compact Tubes”, Phys. Rev. E 73 (2006)
031921: 5 pages. Chosen to appear in the 1 April 2006 Virtual Journal of Biological
Physics Research [q-bio.BM/0505052]

50. C.D. Santangelo and R.D. Kamien, “Elliptic Phases: A Study of the Nonlinear Elas-
ticity of Twist-Grain Boundaries”, Phys. Rev. Lett. 96 (2006) 137801: 4 pages. [cond-
mat/0511740]

51. R.D. Kamien and C.D. Santangelo, “Smectic Liquid Crystals: Materials with
One-Dimensional, Periodic Order”, Geometriae Dedicata 120 (2006) 229–240.
[math.DG/0601494]

52. K. Feitosa, O.L. Halt, R.D. Kamien, and D.J. Durian, “Bubble Kinetics in a
Steady-State Column of Aqueous Foam”, Europhys. Lett. 76 (2006) 683–689. [cond-
mat/0609477]

53. C.D. Santangelo and R.D. Kamien, “Triply Periodic Smectic Liquid Crystals”, Phys.
Rev. E 75 (2007) 011702: 12 pages. [cond-mat/0609596]

54. Y. Snir and R.D. Kamien, “Helical Tubes in Crowded Environments”, Phys. Rev. E
75 (2007) 051114: 9 pages. Chosen to appear in the 4 June 2007 Virtual Journal of
Nanoscale Science and Technology and the 1 June 2007 Virtual Journal of Biological
Physics Research [cond-mat/0612243]

55. M.A. Glaser, G.M. Grason, R.D. Kamien, A. Košmrj, C.D. Santangelo, and P. Ziherl,
“Soft Spheres Make More Mesophases”, Europhys. Lett. 78 (2007) 46004: 5 pages.

http://arxiv.org/abs/cond-mat/0303532
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http://arxiv.org/abs/cond-mat/0511740
http://arxiv.org/abs/cond-mat/0511740
http://arxiv.org/abs/math.DG/0601494
http://arxiv.org/abs/cond-mat/0609477
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[cond-mat/0609570]

56. R.D. Kamien and A.J. Liu, “Why is Random Close Packing Reproducible?”, Phys.
Rev. Lett. 99 (2007) 155501: 4 pages. [cond-mat/0701343]

57. C.D. Santangelo, V. Vitelli, R.D. Kamien, and D.R. Nelson, “Geometric Theory of
Columnar Phases on Curved Substrates”, Phys. Rev. Lett. 99 (2007) 017801: 4 pages.
Selected as Editors’ Suggestion. Chosen to appear in the 23 July 2007 Virtual Journal
of Nanoscale Science and Technology [cond-mat/0703206]

58. C.D. Modes and R.D. Kamien, “Hard Discs on the Hyperbolic Plane”, Phys. Rev.
Lett. 99 (2007) 235701: 4 pages. [arxiv:0708.4334]

59. Y. Zhang, E.A. Matsumoto, A. Peter, P.-C. Lin, R.D. Kamien, and S. Yang, “One-step
Nanoscale Assembly of Complex Structures via Harnessing of an Elastic Instability”,
Nano Letters 8 (2008) 1192–1196. [DOI:10.1021/nl0801531]

60. C.D. Modes and R.D. Kamien, “Geometrical Frustration in Two Dimensions: Ideal-
izations and Realizations of a Hard Disc Fluid in Negative Curvature”, Phys. Rev. E
77 (2008) 041125: 14 pages. Chosen to appear in the 1 May 2008 Virtual Journal of
Biological Physics Research [arxiv:0801.1166]

61. B.G. Chen and R.D. Kamien, “Nematic Films and Radially Anisotropic Delaunay
Surfaces”, Eur. Phys. J. E 28 (2009) 315–329. [arxiv:0811.2193]

62. E.A. Matsumoto and R.D. Kamien, “Elastic Instability Triggered Pattern Formation”,
Phys. Rev. E 80 (2009) 021604: 15 pages. Chosen to appear in the 24 August 2009
Virtual Journal of Nanoscale Science and Technology [arxiv:0902.3627]

63. B.G. Chen, G.P. Alexander, and R.D. Kamien, “Symmetry breaking in smectics and
surface models of their singularities”, Proc. Natl. Acad. Sci. USA, 106 (2009) 15577–
15582. [arxiv:0905.3535]

64. V. Vitelli, B. Jain, and R.D. Kamien, “Topological Defects in Gravitational Lensing
Shear Fields”, JCAP 09 (2009) 034. [arxiv:0906.0124]

65. R.D. Kamien, D.R. Nelson, C.D. Santangelo, and V. Vitelli, “Extrinsic Curvature,
Geometric Optics, and Lamellar Order on Curved Substrates”, Phys. Rev. E 80 (2009)
051703: 12 pages. Chosen to appear in the 30 November 2009 Virtual Journal of
Nanoscale Science and Technology [arxiv:0908.4358]

66. E.A. Matsumoto, G.P. Alexander, and R.D. Kamien, “Helical Nanofilaments and the
High Chirality Limit of Smectics-A”, Phys. Rev. Lett. 103 (2009) 257804: 4 pages.
Chosen to appear in the 4 January 2010 Virtual Journal of Nanoscale Science and
Technology [arxiv:0909.3529]

67. S.M. Loverde, V. Ortiz, R.D. Kamien, M.L. Klein, and D.E. Discher, “Curvature-
driven Molecular Demixing in the Budding and Breakup of Mixed Component Worm-
like Micelles”, Soft Matter 6 (2010) 1419-1425. [DOI:10.1039/b919581e]

68. M.A. Lohr, A.M. Alsayed, B.G. Chen, Z. Zhang, R.D. Kamien, and A.G. Yodh, “He-
lical Packings and Phase Transformations of Soft Spheres in Cylinders”, Phys. Rev.
E 81 (2010) 040401(R): 4 pages Rapid Communication. [arxiv:1004.0362]

69. G.P. Alexander, B.G. Chen, E.A. Matsumoto, and R.D. Kamien, “Power of the
Poincaré Group: Elucidating the Hidden Symmetries in Focal Conic Domains”, Phys.
Rev. Lett. 104 (2010) 257802: 4 pages. [arxiv:1004.0465]

70. P. Ziherl and R.D. Kamien, “From Lumps to Lattices: Crystallized Clusters Made
Simple”, J. Phys. Chem. B 112 (2011) 7200–7205. [arxiv:1009.5288]

71. G.P. Alexander, B.G. Chen, E.A. Matsumoto, and R.D. Kamien, “Disclination Loops,
Point Defects, and All That in Nematic Liquid Crystals”, Rev. Mod. Phys. 84 (2012)
497–514. [arxiv:1107.1169]

72. A. Honglawan, D.A. Beller, M. Cavallaro, R.D. Kamien, K.J. Stebe, and S. Yang,

http://arxiv.org/abs/cond-mat/0609570
http://arxiv.org/abs/cond-mat/0701343
http://arxiv.org/abs/cond-mat/0703206
http://arxiv.org/abs/0708.4334
http://dx.doi.org/10.1021/nl0801531
http://arxiv.org/abs/0801.1166
http://arxiv.org/abs/0811.2193
http://arxiv.org/abs/0902.3627
http://arxiv.org/abs/0905.3535
http://arxiv.org/abs/0906.0124
http://arxiv.org/abs/0908.4358
http://arxiv.org/abs/0909.3529
http://dx.doi.org/10.1039/b919581e
http://arxiv.org/abs/1004.0362
http://arxiv.org/abs/1004.0465
http://arxiv.org/abs/1009.5288
http://arxiv.org/abs/1107.1169
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“Pillar Assisted Epitaxial Assembly of Toric Focal Conic Domains of Smectic-A Liquid
Crystals”, Adv. Mater. 23 (2011) 5519–5523. [DOI:10.1002/adma.201103008]

73. E.A. Matsumoto, C.D. Santangelo, and R.D. Kamien, “Smectic Pores and Defect
Cores”, Interface Focus 2 (2012) 617 – 622. [arxiv:1110.0664]

74. G.P. Alexander, R.D. Kamien, and C.D. Santangelo, “Developed Smectics: When Ex-
act Solutions Agree”, Phys. Rev. Lett. 108 (2012) 047802: 5 pages. [arxiv:1110.4289]

75. E.A. Matsumoto and R.D. Kamien, “Patterns on a Roll: A Method of Continuous
Feed Nanoprinting”, Soft Matter 8 (2012) 11038–11041. [arxiv:1207.0777]

76. G.P. Alexander, R.D. Kamien, and Ricardo A. Mosna, “Conformal Smectics and their
Many Metrics”, Phys. Rev. E 85 (2012) 050701(R): 4 pages Rapid Communication.
[arxiv:1111.7282]

77. R.A. Mosna, D.A. Beller, and R.D. Kamien, “Breaking the Rules for Topological
Defects: Smectics on Conical Substrates”, Phys. Rev. E 86 (2012) 011707: 6 pages.
[arxiv:1205.3209]

78. A. Honglawan, D.A. Beller, M. Cavallaro, Jr., R.D. Kamien, K.J. Stebe, and S. Yang,
“Topographically-Induced Hierarchical Assembly and Geometrical Transformation of
Focal Conic Domain Arrays in Smectic Liquid Crystals”, Proc. Natl. Acad. Sci. USA
110 (2013) 34–39. [DOI:10.1073/pnas.1214708109]

79. B. Senyuk, Q. Liu, S. He, R.D. Kamien, T.C. Lubensky, R.B. Kusner, and I.I.
Smalyukh, “Topological Colloids”, Nature 493 (2013) 200–205. [arxiv:1612.08753]
[DOI:10.1038/nature11710]

80. M.A. Gharbi, M. Cavallaro, Jr., G. Wu, D.A. Beller, R.D. Kamien, S. Yang, and K.J.
Stebe, “Micro-Bullet Assembly: Interactions of Oriented Dipoles in Confined Nematic
Liquid Crystal”, Liquid Crystals 40 (2013) 1619–1627. [arxiv:1210.1881]

81. B.G. Chen, P.J. Ackerman, G.P. Alexander, R.D. Kamien, and I.I. Smalyukh, “Gen-
erating the Hopf Fibration Experimentally in Nematic Liquid Crystals ”, Phys.
Rev. Lett. 110 (2013) 237801: 5 pages. See associated Viewpoint by M. Ravnik
[arxiv:1212.6688]

82. S. Čopar, M.R. Dennis, R.D. Kamien, and S. Žumer, “Singular Values, Nematic Discli-
nations, and Emergent Biaxiality”, Phys. Rev. E 87 (2013) 050504(R): 5 pages Rapid
Communication. [arxiv:1302.3159]

83. M. Cavallaro, Jr., M.A. Gharbi, D.A. Beller, S. Čopar, Z. Shi, R.D. Kamien, S. Yang,
T. Baumgart, and K.J. Stebe, “Ring Around the Colloid”, Soft Matter 9 (2013) 9099–
9102. [arxiv:1304.7551][DOI:10.1039/C3SM51167G]

84. C.D. Modes and R.D. Kamien, “Spherical Foams in Flat Space”, Soft Matter 9 (2013)
11078–11084. [arxiv:0810.5724]

85. M. Cavallaro, Jr., M.A. Gharbi, D.A. Beller, S. Čopar, Z. Shi, T. Baumgart, S. Yang,
R.D. Kamien, and K.J. Stebe, “Exploiting Imperfections in the Bulk to Direct As-
sembly of Surface Colloids”, Proc. Nat. Acad. Sci. USA 110 (2013) 18804–18808.
[arxiv:1308.2404][DOI:10.1073/pnas.1313551110]

86. D.A. Beller, M.A. Gharbi, A. Honglawan, K.J. Stebe, S. Yang, and R.D. Kamien,
“Focal Conic Flower Textures at Curved Interfaces”, Phys. Rev. X 3 (2013) 041026:
8 pages. See associated Synopsis. [arxiv:1310.6797]

87. V. Koning, B.C. van Zuiden, R.D. Kamien, and V. Vitelli, “Saddle-splay Screening
and Chiral Symmetry Breaking in Toroidal Nematics”, Soft Matter 10 (2014) 4192–
4198. [arxiv:1312.5092]
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Liquid Crystal Films”, Soft Matter 10 (2014) 3477–3484. [arxiv:1402.7002]

89. D.A. Beller, T. Machon, S. Čopar, D.M. Sussman, G.P. Alexander, R.D. Kamien, and
R.A. Mosna, “Geometry of the Cholesteric Phase”, Phys. Rev. X 4 (2014) 031050: 6
pages. [arxiv:1406.3304]

90. T. Castle, Y. Cho, X. Gong, E. Jung, D.M. Sussman, S. Yang, and R.D. Kamien,
“Making the Cut: Lattice Kirigami Rules”, Phys. Rev. Lett. 113 (2014) 245502: 4
pages. Selected as Editors’ Suggestion. [arxiv:1408.6480]

91. F. Serra, M.A. Gharbi, I. Liu, Y. Luo, N. Bade, R.D. Kamien, S. Yang, and K.J.
Stebe, “One-step Assembly of a (reconfigurable) Smectic Liquid Crystal ‘Compound
Eye’ on a Curved Interface”, Adv. Opt. Mater. 3 (2015) 1287–1292. [arxiv:1505.01449]
[DOI:10.1002/adom.201500153]

92. Y. Xia, F. Serra, R.D. Kamien, K.J. Stebe, and S. Yang, “Direct Mapping of Local
Director Field of Nematic Liquid Crystals at the Nanoscale”, Proc. Natl. Acad. Sci.
112 (2015) 15291–15296. [DOI:10.1073/pnas.1513348112]

93. A. Honglawan, D.S. Kim, D.A. Beller, D.K. Yoon, M.A. Gharbi, K.J. Stebe,
R.D. Kamien, and S. Yang, “Synergistic assembly of nanoparticles in smectic liquid
crystals”, Soft Matter 11 (2015) 7367–7375. [DOI:10.1039/c5sm01458a]

94. I.B. Liu, M.A. Gharbi, V.L. Ngo, R.D. Kamien, S. Yang, and K.J. Stebe, “Elastocap-
illary interactions on nematic films”, Proc. Natl. Acad. Sci. 112 (2015) 6336–6340.
[DOI:10.1073/pnas.1504817112]

95. D.M. Sussman , Y. Cho , T. Castle , X. Gong , E. Jung , S. Yang, and R.D. Kamien,
“Algorithmic Lattice Kirigami: A Route to Pluripotent Materials”, Proc. Natl. Acad.
Sci. 112 (2015) 7449–7453. [arxiv:1503.07930] [DOI:10.1073/pnas.1506048112]

96. M.A. Gharbi, I.B. Liu, Y. Luo, F. Serra, N.D. Bade, H.-N. Kim, Y. Xia, R.D. Kamien,
S. Yang, and K.J. Stebe, “Smectic Gardening on Curved Landscapes”, Langmuir 31
(2015) 11135–11142.

97. M.O. Lavrentovich, E.M. Horsley, A. Radja, A.M. Sweeney, and R.D. Kamien, “First-
order patterning transitions on a sphere as a route to cell morphology”, Proc. Natl.
Acad. Sci. 113 (2016) 5189–5194. [arxiv:1603.00557]

98. Y. Luo, F. Serra, D.A. Beller, M.A. Gharbi, N. Li, S. Yang, R.D. Kamien, and K.J.
Stebe, “Around the Corner: Colloidal Assembly and Wiring in Groovy Nematic Cells”,
Phys. Rev. E 93 (2016) 032705:8 pages.

99. E. Lee, Y. Xia, R.C. Ferrier, Jr., H.-N. Kim, M.A. Gharbi, K.J. Stebe, R.D. Kamien,
R.J. Composto, and S. Yang, “Fine Golden Rings: Tunable Surface Plasmon Reso-
nance From Assembled Nanorods in Topological Defects of Liquid Crystals”, Adv.
Mater. 28 (2016) 2731–2736.

100. R.D. Kamien and R.A. Mosna, “The Topology of Dislocations in Smectic Liq-
uid Crystals”, New J. Phys. 18 (2016) 053012: 12 pages. [DOI:10.1088/1367-
2630/18/5/053012] [arxiv:1510.07150]

101. D.B. Liarte, M. Bierbaum, R.A. Mosna, R.D. Kamien, and J.P. Sethna, “ The Weird-
est Martensite: Smectic Liquid Crystal Microstructure and Weyl-Poincaré Invariance”,
Phys. Rev. Lett. 116 (2016) 147802: 5 pages. [arxiv:1511.02252] Selected as Editors’
Suggestion. Cover Article

102. Y. Xia, E. Lee, H. Hu, M.A. Gharbi, D.A. Beller, E.-K. Fleischmann, R.D. Kamien, R.
Zentel, and S. Yang, “Better Actuation Through Chemistry: Using Surface Coatings
to Create Uniform Director Fields in Nematic Liquid Crystal Elastomers”, ACS Appl.
Mater. Interfaces 8 (2016) 12466-12472. [DOI:10.1021/acsami.6b02789]
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soing Saddle-Splay and the Geometrical Control of Topological Defects”, Proc. Natl.

http://arxiv.org/abs/1402.7002
http://arxiv.org/abs/1406.3304
http://arxiv.org/abs/1408.6480
http://arxiv.org/abs/1505.01449
http://dx.doi.org/10.1002/adom.201500153
http://dx.doi.org/10.1073/pnas.1513348112
http://dx.doi.org/10.1039/c5sm01458a
http://dx.doi.org/10.1073/pnas.1504817112
http://arxiv.org/abs/1503.07930
http://dx.doi.org/10.1073/pnas.1506048112
http://arxiv.org/abs/1603.00557
http://dx.doi.org/10.1088/1367-2630/18/5/053012
http://dx.doi.org/10.1088/1367-2630/18/5/053012
http://arxiv.org/abs/1510.07150
http://arxiv.org/abs/1511.02252
http://dx.doi.org/10.1021/acsami.6b02789


Curriculum Vitae of Randall D. Kamien Page 8

Acad. Sci. 113 (2016) 7106–7111. [DOI:10.1073/pnas.1602703113]
[arxiv:1602.06992] Cover Article

104. T. Castle, D.M. Sussman, M. Tanis, and R.D. Kamien, “Additive Lattice Kirigami”,
Sci. Adv. 2 (2016) e1601258: 11 pages. [DOI:10.1126/dv.1601258]

105. Y. Tang, G. Lin, S. Yang, Y.K. Yi, R.D. Kamien, and J. Yin, “Programmable Kiri-
kirigami Metamaterials”, Adv. Mater. (2016) 1604262: 9 pages.
[DOI:10.1002/adma.201604262]

106. Y. Xia, G. Cedillo Servin, R.D. Kamien, and S. Yang, “Guided Folding of Nematic
Liquid Crystal Elastomer Sheets into 3D via Patterned 1D Micro-Channels”, Adv.
Mater. 28 (2016) 9637–9643. [DOI:0.1002/adma.201603751]

107. J. Jeong, Y. Cho, S.Y. Lee, X. Gong, R.D. Kamien, S. Yang, A. G. Yodh,
“Topography-guided buckling of swollen polymer bilayer films and resulting three-
dimensional structures”, Soft Matter 13 (2017) 956–962.
[DOI:10.1039/C6SM02299E]

108. H. Aharoni, D.V. Todorova, O. Albarrán, L. Goehring, R.D. Kamien, and E. Kat-
ifori, “The Smectic Order of Wrinkles”, Nat. Commun. 8 (2017) 15809:7 pages.
[DOI:10.1038/NCOMMS15809]

109. T. Gibaud, C.N. Kaplan, P. Sharma, A. Ward, M.J. Zakhary, R. Oldenbourg,
R.D. Kamien, T.R. Powers, R.B. Meyer, and Z. Dogic, “Achiral symmetry breaking
and positive Gaussian modulus lead to scalloped colloidal membranes”, Proc. Natl.
Acad. Sci. 114 (2017) E3376–3384. [arxiv:1610.06653] [DOI:10.1073/pnas.1617043114]

110. Z.S. Davidson, Y. Huang, A. Gross, A. Martinez, T. Still, C. Zhou, P.J. Collings,
R.D. Kamien, and A.G. Yodh, “Deposition and Drying Dynamics of Liquid Crystal
Droplets”, Nat. Commun. 8 (2017) 15642: 7 pages. [DOI:10.1038/ncomms15642]

111. E.A. Matsumoto, R.D. Kamien, and G.P. Alexander, “Straight Round the Twist:
Frustration and Chirality in Smectics-A”, Interface Focus 7 (2017) 20160118: 7 pages.
[arxiv:1611.03830]

112. N.D. Bade, R.D. Kamien, R.K. Assoian, and K.J. Stebe, “Cell and Stress Fiber Align-
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(2017) e1700150: 8 pages. [DOI:10.1126/dv.1700150]

113. L. Tran, M.O. Lavrentovich, G. Durey, A. Darmon, M.F. Haase, N. Li, D. Lee, K.J.
Stebe, R.D. Kamien, and T. Lopez-Leon, ”A change in stripes for cholesteric shells via
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114. H. Aharoni, T. Machon, and R.D. Kamien, “Composite Dislocations in Smectic Liquid
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7206–7211. [arxiv:1710.08485]

118. N.D. Bade, T. Xu, R.D. Kamien, R.K. Assoian, and K.J. Stebe, “Gaussian Curvature
Directs Stress Fiber Orientation and Cell Migration” Biophys. J. 114 (2018) 1467–
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Soft Matter, 14 (2018) 6867–6874.

120. E.M. Horsley, M.O. Lavrentovich, and R.D. Kamien, “Aspects of nucleation on curved
and flat surfaces”, J. Chem. Phys. 148 (2018) 234701: 11 pages. [arxiv:1803.08539]

121. L. Tran, H.-N. Kim, N. Li, S. Yang, K.J. Stebe, R.D. Kamien, and M.F. Haase, “Shap-
ing nanoparticle fingerprints at the interface of cholesteric droplets”, Sci. Adv. 4 (2018)
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122. C.E. Knittel, M. Tanis, A.L. Stoltzfus, T. Castle, R.D. Kamien, and G. Dion, “Mod-
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123. T. Machon, H. Aharoni, Y. Hu, and R.D. Kamien, “Aspects of Defect Topol-
ogy in Smectic Liquid Crystals”, Commun. Math. Phys. 372 (2019) 525–542.
[DOI:10.1007/s00220-019-03366-y] [arxiv:1808.04104]

124. X. Wang, S.D. Guest, and R.D. Kamien, “Keeping it Together: Interleaved Kirigami
Edge Assembly”, Phys. Rev. X 10 (2020) 011013; 9 pages. [arxiv:1902.10835]

125. N. Chaturvedi and R.D. Kamien, “Mechanisms to Splay-Bend Nematic Phases”, Phys.
Rev. E 100 (2019) 022704: 5 pages. [arxiv:1904.09210]

126. H.S. Ansell, D.S. Kim, R.D. Kamien, E. Katifori, T. Lopez-Leon, ”Threading the
spindle: a geometric study of chiral liquid crystal polymer microparticles”, Phys. Rev.
Lett. 123 (2019) 157801: 5 pages. [arxiv:1905.01149]

127. N. Chaturvedi and R.D. Kamien, “Gnomonious Projections for Bend-Free Textures:
Thoughts on the Splay-Twist Phase”, Proc. R. Soc. A 476 (2020) 20190824: 10 pages.
[arxiv:1911.11742]

128. P. Wadekar, P. Goel, C.E. Amanatides, G. Dion, R.D. Kamien, and D. Breen,“Geometric
modeling of knitted fabrics using helicoid scaffolds”, J. Eng. Fibers Fabr. 15 (2020)
1–15. [DOI:10.1177/1558925020913871]

129. R.D. Kamien and T. Machon, “Geodesic Fibrations for Packing Diabolic Domains”,
Proc. Natl. Acad. Sci. 117 (2020) 24102–24109. [arxiv:2007.05850]
[DOI:10.1073/pnas.2014402117]

130. I. Gharbi, V. Palacio-Betancur, H. Ayeb, D. Demaille, J.J. de Pablo, R.D. Kamien,
and E. Lacaze, “Liquid Crystal Films as Active Substrates for Nanoparticle Control”,
ACS Applied Nano Materials (2021). [DOI:10.1021/acsanm.1c00680]

131. B.J. Hocking, H.S. Ansell, R.D. Kamien, and T. Machon, “The Topological Ori-
gin of the Peierls-Nabarro Barrier”, Proc. Roy. Soc. A 478 (2022) 20210725.
[arxiv:2103.02055]

132. H.S. Ansell and R.D. Kamien, “Twisted loxodromes in spindle-shaped polymer ne-
matics”, Soft Matter 17 (2021) 7076–7085. [arxiv:2105.11526]

133. P. Wadekar, C.E. Amanatides, L. Kapllani, G. Dion, R.D. Kamien, and D. Breen, “Ge-
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sets”, Comput. Aided Geom. Des. 89 (2021) 102024. [DOI:10.1016/j.cagd.2021.102024]

134. M. Tanaka, X. Wang, C.K. Mishra, J. Cai, J. Feng, R.D. Kamien, and A.G. Yodh,
“Ratchetlike motion of helical bilayers induced by boundary constraints”, Phys. Rev.
E 106 (2022) L012605: 5 pages. [DOI:10.1103/PhysRevE.106.L012605]
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136. Y. Qin, L. Ting, C. Saven, Y. Amemiya, M. Tanis, R.D. Kamien, and C. Sung, “Truss-
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ules”, 2022 International Conference on Robotics and Automation (ICRA), (2022)
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137. Y.-J. Lee, S. Kanchwala, H. Cho, J.C. Jolly, E. Jablonka, M. Tanis, R.D. Kamien,
and S. Yang, “Natural Shaping of Acellular Dermal Matrices for Implant-based Breast
Reconstruction via Expansile Kirigami”, Adv. Mater. 35 (2023) 2208088: 9 pages.

138. G.P. Alexander and R.D. Kamien, “Entanglements and Whitehead Products: Gener-
alizing Kleman’s Construction to Higher-Dimensional Defects”, to appear in Liquid
Crystals Reviews (2022). [arxiv:2203.07311]

139. D.A. King and R.D. Kamien, “What Promotes Smectic Order: Applying Mean Field
Theory to the Ends ”, Phys. Rev. E 107 (2023) 064702: 11 pages. [arxiv:2301.00267]

140. P.G. Severino and R.D. Kamien, “Escape from the Second Dimension: A Topo-
logical Distinction Between Edge and Screw Dislocations”, submitted (2023).
[arxiv:2304.07105]

Conference Proceedings, Commentaries, Reviews, and Book Chapters

1. D.R. Nelson and R.D. Kamien, “Polymer Braids and Iterated Moiré Maps”, in The
Legacy of Norbert Wiener; A Special Symposium in Honor of the 100th Anniversary of
Norbert Wiener’s Birth, edited by D. Jerison, I.M. Singer and D.W. Stroock (American
Mathematical Society, Providence, RI, 1997). [cond-mat/9412119]

2. T.C. Lubensky, R.D. Kamien and H. Stark, “Chiral Fluctuations and Structures”, in
Proceedings of “Liquid Crystals and Supramolecular Order”, Bangalore, India, (Mol.
Cryst. Liq. Cryst. 288 (1996) 15–23). [cond-mat/9512163]

3. R.D. Kamien, “Weak Chirality in Ordered DNA Phases”, in Proceedings of “The 16th

International Liquid Crystal Conference”, Kent, OH, USA, (Mol. Cryst. Liq. Cryst.
299 (1997) 265–275). [cond-mat/9606028]

4. C.S. O’Hern, R.D. Kamien, T.C. Lubensky and P. Nelson, “Twist-Stretch Elasticity
of DNA”, in Statistical Mechanics in Physics and Biology, MRS Proceedings Vol.
463, edited by D. Wirtz, T.C. Halsey and J. Van Zanten (Materials Research Society,
Pittsburgh, 1997). [cond-mat/9612085]

5. T.C. Lubensky, A.B. Harris, R.D. Kamien and G. Yan, “Chirality in Liquid Crystals:
From Microscopic Origins to Macroscopic Structure”, in Proceedings of “The 6th In-
ternational Conference on Ferroelectric Liquid Crystals”, Brest, France, (Ferroelectrics
212 (1998) 1–20). [cond-mat/9710349]

6. R.D. Kamien, “Chiral Mesophases of DNA”, in Proceedings of “The 35th Annual
Technical Meeting of the Society of Engineering Science”, Pullman, WA, (International
Journal of Engineering Science 38 (2000) 1025–1032). [cond-mat/9812128]

7. S. Fraden and R.D. Kamien, “Self-Assembly in Vivo”, Biophys. J. 78 (2000) 2189–
2190.

8. R.D. Kamien, “Chiral Interactions and Structures”, Proceedings of “The VIIIth Inter-
national Topical Meeting on Optics of Liquid Crystals”, Humacao, PR, (Mol. Cryst.
Liq. Cryst. 358 (2001) 97–101). [cond-mat/9908277]

9. R.D. Kamien, “Review of Physical Properties of Liquid Crystals: Nematics, by Dun-
mur and Luckhurst”, Liq. Cryst. Today 11:1 (2002).

10. R.D. Kamien, “Soap Froths and Crystal Structures”, Proceedings of “TH-2002: Inter-
national Conference on Theoretical Physics”, Paris, France, (Ann. Henri Poincaré, 4,
Suppl. 2 (2003) S679–S681).

11. R.D. Kamien, “Topology from the Bottom Up”, Science 299 (2003) 1671–1673. [cond-
mat/0303353]

12. D.E. Discher and R.D. Kamien, “Towards Precision Micelles”, Nature 430 (2004)
519–520.
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13. R.D. Kamien and M. Kaul, “Nice planet, shame about the human race”, Nature 434
(2005) 1067.

14. R.D. Kamien, “Review of Bicontinuous Liquid Crystals, by Lynch and Spicer”, Liq.
Cryst. Today 15 (2006).

15. R.D. Kamien,“Better Geometry through Chemistry”, Science 315 (2007) 1083–1084.

16. R.D. Kamien, “Entropic Attraction and Ordering”, in Soft Matter: Volume 3, Col-
loidal Order: Entropic and Surface Forces, ed. by G. Gompper and M. Schick, (Wiley-
VCH, Weinheim, 2007), pp. 1–40.

17. R.D. Kamien, “Knot Your Simple Defect Lines?”, Science 333 (2011) 46–47.

18. M.A. Gharbi, D.A. Beller, A. Honglawan, K.J. Stebe, S. Yang, and R.D. Kamien,
“Controlling Liquid Crystal Defects”, SPIE Newsroom (2014) 10.1117/2.1201402.005369.

19. R.D. Kamien, “Colloidal Inclusions in Liquid Crystals”, in Proceedings of the Inter-
national School of Physics “Enrico Fermi,” Course 193: Soft Matter Assembly (IOS
Press, Amsterdam, 2016). [arxiv:1506.06815]

20. R.D. Kamien, “Soft Matter”, in The Princeton Companion to Applied Mathematics,
ed. by N.J. Higham, (Princeton University Press, Princeton, 2015) 516–522.

21. S. Yang, I-S. Choi, R.D. Kamien, “Design of super-conformable, foldable materials via
fractal cuts and lattice kirigami”, MRS Bulletin 41 (2016) 130–137.

22. R.D. Kamien, “Reviews of Modern Physics at 90”, Physics Today 72 (2019) 32.

23. P.M. Goldbart and R.D. Kamien, “Tying it all together”, Physics Today 72 (2019)
46–47.

Patents

1. “Patterning Structures Using Deformable Substrates”, S. Yang, Y. Zhang, R.D. Kamien,
J.M. Kikkawa, E. Mastumoto, and D. Chandra. US Patent Number 8,577,341 B2 (15
October 2013).

2. “Mapping of Local Director Field of Nematic Liquid Crystals at the Nanoscale”,
S.Yang, Y. Xia, F. Serra, R.D. Kamien, and K.S. Stebe. US Patent Number 11,680,207
B2 (20 June 2023).

3. ‘The Kirigami Modification Of Biomedical Tissue Reinforcing Meshes And Matrices
For Expansile Two-To-Three Dimensional Conversion”, S. Yang, S.K. Kanchwala,
R.D. Kamien, E. Jablonka, J.C. Jolly, H. Cho, and M. Tanis. US Patent Number
11,642,215 B2 (9 May 2023).

4. “Topology Optimization for Modeling and Prediction of Complex Fabric Structures
and Properties”, G. Dion, R.D. Kamien, M. Tanis, A. Stoltzfus, C. Knittel, and T.
Castle. US Patent Application #62/644,397 (17 March 2018).

5. “Modular Tool for Design of Self-Folding Knit Fabrics”, G.E. Dion, C.E. Amanatides,
and R.D. Kamien. US Patent Application #17/10,915 (31 March 2022).

Invited Presentations
1. “Grain Boundaries and Braiding of Chiral Polymer Crystals”, Liquid Crystal Gordon

Research Conference, June 1995.

2. “Twisting and Braiding of Chiral Polymer Crystals”, Materials Research Society Meet-
ing, Complex Fluids Symposium, Fall 1995.

3. “The Origin of Cholesteric Pitch”, Symposium on Liquid Crystals, Colloids and Emul-
sions, Laboratory for Research on the Structure of Matter, University of Pennsylvania,
May 1996.

4. “Weak Chirality in Ordered DNA Phases”, 16th International Liquid Crystal Confer-
ence, June 1996.

http://arxiv.org/abs/1506.06815
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5. “Chiral Mesophases of DNA”, 1997 March Meeting of the American Physical Society,
Session on Physical Properties of DNA, March 1997.

6. “Chiral Mesophases of DNA”, National Institutes of Health Workshop on Interaction
between DNA Double Helices: Chirality and Structure of DNA Liquid-Crystals, June
1997.

7. “Chiral Interactions and Structures”, Materials Research Society Meeting, Complex
Fluids and Biomaterials Symposium, Fall 1997.

8. “The Mystery of the Missing Chirality”, Aspen Center for Physics Winter Workshop
on Defects in Soft Condensed Matter, January 1998.

9. “Chiral and Polymer Liquid Crystals”, International Centre for Theoretical Physics
Spring College on The Statistical Mechanics and Dynamics of Soft Condensed Matter,
May 1998 (4 Lectures).

10. “Chiral Mesophases of DNA”, 35th Annual Technical Meeting of the Society of En-
ginering Science, Eringen Medal Symposium, September 1998.

11. “Scherk’s First Surface, Twist Grain Boundaries and All That”, 1999 March Meeting
of the American Physical Society, Session on Defects in Polymers and Soft Materials,
March 1999.

12. “Minimal Surfaces, Twist Grain Boundaries and All That”, Liquid Crystal Gordon
Research Conference, June 1999.

13. “The Microscopic Origin of Macroscopic Chirality”, Complex Materials Conference in
Honor of Philip A. Pincus, August 1999.

14. “Chiral Interactions and Structures”, VIIIth International Topical Meeting on Optics
of Liquid Crystals, September 1999.

15. “Scherk’s First Surface, Twist Grain Boundaries and All That”, 3rd Society for In-
dustrial and Applied Mathematics (SIAM) Conference on Mathematical Aspects of
Materials Science, May 2000.

16. “The Microscopic Origin of Macroscopic Chirality”, 3rd Society for Industrial and Ap-
plied Mathematics (SIAM) Conference on Mathematical Aspects of Materials Science,
May 2000.

17. “Minimal Surfaces and Topological Defects”, Nonlinear Analysis: 2000 –>, Courant
Institute, New York University, May 2000.

18. “Macroscopic Chirality and Biaxial Correlations”, Fall 2000 National Meeting of the
American Chemical Society, Liquid Dynamics: Into the New Millenium, August 2000.

19. “Soap Froths and Crystal Structures”, 21st CNLS Annual Conference, Principles of
Soft Matter, May 2001.

20. “Bees Do It”, 6th Society for Industrial and Applied Mathematics (SIAM) Conference
on Applications of Dynamical Systems, May 2001.

21. “Bees Do It”, 7th New England Quarterly Workshop on Complex Fluids, June 2001.

22. “Turn of the Screws”, 8th International Conference on Ferroelectric Liquid Crystals,
August 2001.

23. “The Geometry of Soft Materials”, 2002 Boulder School for Condensed Matter and
Materials Physics: Physics of Soft Condensed Matter, July 2002 (4 lectures).

24. “Minimal Surfaces and Crystal Structure”, Society for Industrial and Applied Math-
ematics (SIAM) 50th Anniversary and 2002 Annual Meeting, July 2002.

25. “Soap Froths and Crystal Structures”, TH-2002: International Conference on Theo-
retical Physics, July 2002.



Curriculum Vitae of Randall D. Kamien Page 13

26. “Packing Fuzzy Spheres”, Soft Matters, Laboratory for Research on the Structure of
Matter, University of Pennsylvania, September 2002.

27. “The Geometry of Defect Phases”, Materials Research Society Meeting, Defect-
Mediated Phenomena in Ordered Polymers Symposium, December 2002.

28. “Hard Spheres, Soap Froths and Self-Assembly”, 26th Asilomar Conference on Poly-
meric Materials, February 2003.

29. “Hard Spheres, Soap Froths and Self-Assembly”, Advanced Computation Inspired by
Biological Processes Conference (NSF), April 2003.

30. “Geometric Approach to Self-Assembly”, Fall 2003 National Meeting of the American
Chemical Society, September 2003.

31. “Geometric Frustration in Soft Materials”, Modeling of Soft Matter Workshop, Insti-
tute for Mathematics and Its Applications (IMA), September 2004.

32. “What’s Kelvin’s Problem?”, National Science Foundation Workshop on Opportuni-
ties in Materials Theory 2004, October 2004.

33. “Smectics with Three Dimensional Periodicity”, 2005 March Meeting of the American
Physical Society, Session on Novel Ordering In Smectics and other Layered Systems,
March 2005.

34. “What’s Kelvin’s Problem?”, Frontiers in Soft Condensed Matter Workshop, May
2005.

35. “The Geometry and Topology of Smectics”, 21st International Liquid Crystal Confer-
ence, July 2006 (Plenary Lecture).

36. “Geometry and Topology in Smectics”, Princeton Center for Complex Materials
(PCCM) 2006 Summmer School, August 2006 (2 lectures).

37. “Materials Geometry”, International Seminar on Applied Geometry in Andalusia,
September 2006 (4 lectures).

38. “Spherical Phases of Diblocks”, 96th Statistical Mechanics Conference, Rutgers Uni-
versity, December 2006.

39. “Self-Assembly of Soft Spheres”, 81st ACS Colloid and Surface Science Symposium,
June 2007 (Keynote Lecture).

40. “Defect Effects in Smectics”, Society for Industrial and Applied Mathematics (SIAM)
Conference on Mathematical Aspects of Materials Science, May 2008.

41. “The Geometry of Topological Defects”, Geometrical Singularities and Singular Ge-
ometries Workshop, Institute for Mathematics and Its Applications (IMA), July 2008.

42. “Geometry of Topological Defects in Soft Matter”, Workshop on Topology and
Physics, Drexel University, September 2008.

43. “What’s Kelvin’s Problem”, Colloquium Ehrenfestii, Leiden University, April 2009.

44. “Geometry and Topology of Smectics”, Hougen Symposium on Frontiers of Liquid
Crystals, University of Wisconsin, April 2009.

45. “Smectic Topology, Topography, and Tomography”, Joint IAS-Rutgers workshop on
Topology: Identifying Order in Complex Systems, Rutgers University, May 2009.

46. “Geometry of Soft Materials”, Soft Solids and Complex Fluids Summer School, Uni-
versity of Massachusetts, Amherst, June 2009.

47. “Smectics!”, Liquid Crystal Gordon Conference, June 2009.

48. “Films and Layers: Nematics and Smectics”, Variational Problems for Curves and
Surfaces and Related Topics, Nara Women’s University, Japan, June 2009.

49. “Smectic Topology, Topography, and Tomography”, Variational Problems for Curves
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and Surfaces and Related Topics, Nara Women’s University, Japan, June 2009.

50. “New Chiral Geometries”, Chirality, July 2009.

51. “Focal Conics”, Complex energy landscapes and long time dynamics, Princeton Center
for Theoretical Sciences, Princeton, November 2009.

52. “Smectics!”, Annual Meeting of the International Institute for Complex Adaptive
Matter, University of California, Davis, January 2010.

53. “Smectic Topology”, 23rd International Liquid Crystal Conference, July 2010.

54. “Hidden Symmetry in Focal Conics”, Confined Liquid Crystals: Landmarks and Per-
spectives, Ljubljana, Slovenia, July 2010.

55. “Topological Defects in Liquid Crystals”, 2nd School of the Italian Liquid Crystal
Society, Erice, Italy, July 2011.

56. “Topology and Geometry of Materials”, Topological Methods in Complex Systems,
Institute for Mathematics and its Applications (IMA) Participating Institutions Grad-
uate Students Summer Program, Philadelphia, July-August 2011.

57. “Smectics!”, 8th Liquid Matter Conference, Vienna, Austria, September 2011.

58. “Layered Liquid Crystals”, Geometry of Interfaces, Primosten, Croatia, October 2011.

59. “Constructing Smectics”, Frontiers in Soft Matter, University of Colorado, Boulder,
May 2012.

60. “I Got Stripes”, Polymer Gordon Conference, July 2012.

61. “What do Burgers and Lorentz Have to Say About Smectics?”, Modern Perspectives
on Thin Sheets: Geometry, Elasticity, and Statistical Physics, Lorentz Center, Leiden,
The Netherlands, September 2012.

62. “Packing Sheets in Curved Space”, 2012 MRS Meeting: Colloidal Crystals, Quasicrys-
tals, Assemblies, Jammings, and Packings, Boston, November 2012.

63. “Conformal Smectics”, 2012 MRS Meeting: Geometry and Topology of Biomolecular
and Functional Nanomaterials, Boston, November 2012.

64. “Topological Defects and the Ground State Manifold”, Symmetry, Bifurcation, and
Order Parameters, Isaac Newton Institute, January 2013.

65. “Topological Defects and the Ground State Manifold”, SIAM Conference on Mathe-
matical Aspects of Materials Science, June 2013.

66. “Pure and Applied Focal Conics”, Liquid Crystal Defects and Blue Phase Structure;
Elastomers and Related Systems, Isaac Newton Institute, June 2013.

67. “Homotopy Theory and Topological Defects”, I-CAMP Summer School on Liquid
Crystals, Cambridge, UK, June 2013.

68. “Ring Around the Colloid”, Evolution of Colloidal Matter, NYU, June 2013.

69. “Lectures on Topological Defects”, (4 lectures), Mathematical Approaches to Complex
Fluids - a Two Week Summer School, Isaac Newton Institute, July 2013.

70. “O Topology”, Waterloo Soft Matter Theory Conference, Perimeter Institute, Decem-
ber 2013.

71. “Pure and Applied and Pure Smectics”, British Liquid Crystal Society Meeting,
Durham, UK, April 2014.

72. “Pure and Applied and Pure Smectics”, Mid-Atlantic Soft Matter Meeting, Johns
Hopkins, August 2014.

73. “Making the Cut: Kirigami Topology”, This Week’s Discoveries Colloquium, Leiden
University, October 2014.

74. “Topology of Broken Translation Invariance”, ICERM Workshop on Small Clusters,
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Polymer Vesicles and Unusual Minima, Providence, RI, March 2015.

75. “Liquid Crystals”, Public Lecture: Is the Abstract Mathematics of Topology Applica-
ble to the Real World? Institute for Advanced Study, Princeton, NJ, May 2015.

76. “Cholesteric Twist”, Chirality at the Nanoscale, Kent, OH, June 2015.

77. “What Becomes a Cholesteric”, Liquid Crystal Gordon Conference, Biddeford, ME,
June 2015.

78. “Liquid-Crystal/Colloid Dispersions”, (4 hours), Summer School on Soft Matter Self-
Assembly, International School of Physics “Enrico Fermi”, Varenna, IT, June 2015.

79. “Are Smectics Cholesterics or What?”, Soft Matter Gordon Conference, New London,
NH, August 2015.

80. “Cholesteric Geometry and Topology”, International Conference on Geometry and
Physics of Spatial Random Systems, Bad Herrenalb, Germany, September 2015.

81. “Cholesteric Geometry and Topology”, 2015 MRS Meeting: Topology in Materials
Science: Biological and Functional Nanomaterials, Metrology and Modeling, Boston,
November 2015.

82. “Kirigami Topology”, 2015 MRS Meeting: Shape Programmable Materials, Boston,
November 2015.

83. “Cholesteric Geometry and Topology”, NYU-Oxford Workshop on Mathematical
Models of Defects and Patterns, New York, NY, January 2016.

84. “Cutting, Folding, and Cutting and Folding”, 2016 March Meeting of the American
Physical Society, Session on Extreme Mechanics, March 2016.

85. “Linking in Liquid Crystals”, Gray Medal Lecture, Joint Meeting of the British Liq-
uid Crystal Society and the German Liquid Crystal Society (BLCS/DFKG 2016),
Edinburgh, March 2016.

86. “The Mathematics of Paper”, 2016 CLEC Lecture, Georgia Southern University,
March 2016.

87. “Liquid Crystals and their (Algebraic) Topology”, Applied Algebra Days 3, Madison,
WI, April 2016.

88. “The Topology of Defects in Smectics”, SIAM Conference on Mathematical Aspects
of Materials Science, Philadelphia, May 2016.

89. “Elasticity, Topology, and Geometry: FC Frank’s Legacy on the Field of Liquid Crys-
tals”, Sir Charles Frank Lecture, Bristol, UK, May 2016.

90. “Linking in Smectics”, 26th International Liquid Crystal Conference, Kent, OH, July
2016.

91. “Putting Patterns on Spheres”, 252nd American Chemical Society National Meeting,
Session on A Materials Genome Approach to Materials Structure and Function, Au-
gust 2016.

92. “Linking in Smectics”, Knots and Links in Biological and Soft Matter Systems, ICTP
Trieste, September 2016.

93. “Cholesteric Geometry”, 116th Statistical Mechanics Conference, Rutgers University,
December 2016.

94. “The Mathematics of Paper”, 2017 Maggie & Nick DeWolf Physics Lecture, Aspen,
CO, January 2017.

95. “Scissors Beats Paper”, Gordon Research Conference on Complex Active & Adaptive
Materials Systems, January 2017.

96. “Progress in Focal Conic Domains”, Geometry and Interactions in Self-Assembled
Biological Systems, Orsay, France, March 2017.
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97. “Liquid Crystals: Not Just Another Pretty Phase”, Advancing and Accelerating Mate-
rials Innovation through the Synergistic Interaction among Computation, Experiment,
and Theory: Opening New Frontiers, National Science Foundation, May 2017.

98. “The Mathematics of Paper”, Personalized Intelligent Living: Human, Robot and
Nature, PENN Wharton China Center, June 2017.

99. “The Topological Character of Smectic Liquid Crystals”, Mathematisches Forschun-
ginstitut Oberwolfach, July 2017.

100. “Progress in Focal Conic Domains”, Geometrically Frustrated Self-assembly, Prince-
ton Center for Theoretical Science, November 2017.

101. “Singularities in Three-Dimensional Smectics”, Geometric and Topological Methods
in Liquid Crystals, De Morgan House, London, April 2018.

102. “Packing Liquid Crystal Domains”, ICERM Workshop on Computation and Opti-
mization of Energy, Packing, and Covering, Providence, RI, April 2018.

103. “The Topological Character of Smectics”, Soft Matter Forefronts, Georgia Tech, April
2018.

104. “Knitogami”, Geometry of Soft Matter, International Institute of Physics, Natal,
Brazil, May 2018.

105. “The Topological Character of Smectics”, 33rd Summer Conference on Topology and
its Applications, Bowling Green, KY, July 2018.

106. “The Mathematics of Paper”, 2018 Northeast Ohio REU Symposium, Kent, OH,
August 2018.

107. “Knitogami”, Optimal Design of Complex Materials, Isaac Newton Institute, January
2019.

108. “Packing Liquid Crystal Domains”, Optimal Design of Soft Matter, Isaac Newton
Institute, May 2019.

109. “The Softest Crystals”, HKUST Jockey Club Institute for Advanced Study Distin-
guished Lecture, September 2019.

110. “A New Classification of Topological Defects”, 122nd Statistical Mechanics Conference,
Rutgers University, December 2019.

111. “Packing Focal Conic Domains”, Soft Matter at Interfaces, Ringberg Castle, Germany,
February 2020.

112. “Keeping it Together”, EMI/PMC 2021, Columbia University, NY, (Virtual) May
2021.

113. “Disclinations and Dislocations in Smectics and Crystals”, SIAM Conference on Math-
ematical Aspects of Materials Science, Bilbao, Spain (Virtual), May 2021.

114. “Scaffolds for Knitting”, The Geometry & Topology Behind Fabrics at Multiple Scales,
Tohoku University, Japan (Virtual), May 2021.

115. “The Softest Crystals”, International Webinar on Physics, Pabna University of Science
and Technology, Bangladesh (Virtual), June 2021.

116. “The Topological Origin of the Peierls-Nabarro Barrier”, Physics@Veldhoven, The
Netherlands (Virtual), January 2022.

117. “Geometric Scaffolds for Knitting”, EMI 2022, Baltimore, MD, May-June 2022.

118. “Topological Linking in Liquid Crystals”, Online Interdisciplinary Workshop: Visual-
ization and Ideal Embeddings of Entangled Structures (Virtual), July 2022.

119. “Why Topology Needs Liquid Crystals”, 28th International Liquid Crystal Conference,
Lisbon, Portugal, July 2022.
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120. “I Hope This is a Model of a Modern Bristol Seminar”, Fry Conference Series: Applied
Mathematical Challenges and Recent Advances in the Micro-Mechanics of Matter,
Bristol, UK, September 2022.

121. “Topological Lessons from Liquid Crystals”, Topological Methods in Mathematical
Physics, Erice, Italy, September 2022.

122. “Knitting Scaffolds and Other Tricks with Surfaces”, The Interdisciplinary World of
Tangling, Potsdam, Germany, September 2022.

123. “How to Classify Dislocations”, Workshop: Defects and self-organization, Institut des
Nano-Sciences de Paris, France, February 2023.

124. “Conic Sections, Liquid Crystals, and all That”, Symposium on Non-Equilibrium Dy-
namics of Complex Systems, Virginia Tech, September 2023.

Recent Colloquia

Drexel University (Math, April 2023), Rice University (April 2023), Utrecht University
(February 2023), MPI Dresden (September 2022), Simons Center for Geometry and Physics
(May 2022), University of Pennsylvania (Math, February 2022), University of California,
San Diego (V, October 2020), Utrecht University (February 2020), Duke University (Jan-
uary 2020), University of Oxford (May 2019), University of Waterloo (April 2019), Weiz-
mann Institute (March 2018), Hebrew University (March 2018).

Recent Seminars

Harvard University (November 2023), Utrecht University (March 2023), Debye Institute
(February 2023), AMOLF (February 2023), Weizmann Institute (October 2022), Banff
International Research Station (October 2022), GEOMPACK Seminar (V, April 2022),
GEOTOP Seminar (V, March 2022), Israeli NSCS (V, January 2022) Kent State Univer-
sity (V, September 2021), Harvard University (V, August 2020), University of Chicago
(V, July 2020), Seoul National University (September 2019), New York University (April
2019), ShanghaiTech (March 2019), Fudan University (March 2019), Southeast Univer-
sity Nanjing (March 2019), Cambridge University (February 2019), Ecole Supérieure de
Physique et de Chimie Industrielle (February 2019), Laboratoire de Physique des Solides
Orsay (February 2019), University of Bristol (January 2019), Tel Aviv University (March
2018).

Current Support

1. Advanced Functional Fabrics of America (AFFOA. PI: Geneviève Dion, Drexel Uni-
versity), Wearable Sensors for Multi Domain Platoon Operations (MDO) Phase 2,
Soft ExoSkin Interface and Scale-Up, 2022–2024. HQ00342190016

2. University of Pennsylvania MRSEC Grant, National Science Foundation, 2017–2023
(Co-Leader of IRG3). DMR-1720530

3. Simons Investigator Grant, 2013–2023.

Past Support

• Advanced Functional Fabrics of America (AFFOA. PI: Geneviève Dion, Drexel Uni-
versity), Technical Textiles for Wearable Sensors, 2020–2022. W15QKN-16-3-0001

• University of Pennsylvania Research Foundation, Metachemistry: Molding and Mor-
phing with Magnets (with C.O. Osuji), 2020–2021.

• National Science Foundation Grant, EFRI-ODISSEI: Cutting and Pasting - Kirigami
in Architecture, Technology, and Science, 2013–2020. EFRI-1331583

• National Science Foundation Grant, Topological and Geometrical Problems in Soft
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Matter, 2013–2020. DMR-1262047

• University of Pennsylvania MRSEC Grant, National Science Foundation, 2011–2017
(Co-Leader of IRG1). DMR-1120901

• National Academies Keck Futures Initiative, Diagnostic Design: Knitted passive
probes (Co-PI; PI Genevieve Dion, Drexel), 2016-2017.

• Charles E. Kaufman Foundation, Living Photonic Devices: Self-assembly from Pro-
teins as Patchy Colloids (Co-PI; PI Alison Sweeney), 2014–2017. KA2014-73924

• University of Pennsylvania Research Foundation, Topological Physics: From Elemen-
tary Particles to Electrons to Elasticity (with C.L. Kane and M. Trodden), 2013–2014.

• National Science Foundation Grant (Co-PI; PI Shu Yang), From a Single Micropat-
terned Elastic Membrane to a Library of Complex Patterns of Nanostructures: an
Efficient Nanomanufacturing Route via Harnessing of Elastic Instability, 2009–2013.
CMMI-0900468

• National Science Foundation Grant, Bending, Twisting and Packing: Geometry and
Soft Materials, 2006–2013. DMR-0547230

• University of Pennsylvania MRSEC Grant, National Science Foundation, 2005–2011.

• Petroleum Research Fund Type AC Grant, American Chemical Society, Bending the
Rules 2005–2007.

• University of Pennsylvania Research Foundation, Materials Geometry: The Use of
Modern Geometry in Real Materials, 2006.

• National Science Foundation Grant, Cells and Boundaries All Around Us, 2002–2005.
DMR-0129804

• Nanoscience Interdisciplinary Research Team (NIRT) Grant, National Science Foun-
dation, Single Molecule Functional Nanostructures, (Co-PI: PI Virgil Percec), 2001–
2005.

• University of Pennsylvania Research Foundation, Novel Spherical Phases of Diblock
Copolymers, 2003.

• Petroleum Research Fund Type AC Grant, American Chemical Society, Soap Froths
and the Rational Design of Molecular Crystals, 2001–2003.

• National Science Foundation International Grant (with CNRS), Structure of Smectic
Blue Phases, 2000–2003. INT-9910017

• Drug Delivery Team, Southeastern Pennsylvania Nanotechnology Institute, 2001-2006.

• University of Pennsylvania Research Foundation, Soap Froths and the Rational Design
of Molecular Crystals, 2001.

• Fellowship, Alfred P. Sloan Foundation, 1999–2001.

• University of Pennsylvania MRSEC Grant, National Science Foundation, 1998–2001.

• Faculty Early Career Development (CAREER) Award, National Science Foundation,
Chiral Molecules, Structures and Materials, 1998–2002. DMR-9732963

• Research Innovation Award, Research Corporation, Entanglement Hydrodynamics of
Polymer Nematics, 1998–2000.

• Petroleum Research Fund Type G Grant, American Chemical Society, Dynamics of
Polymer Nematics, 1998–2000.

Editorships and Editorial Boards

• Editor in Chief, American Physical Society, 2023–

• Lead Editor, Reviews of Modern Physics, 2017–

• Editorial Board, New Journal of Physics, 2016–2017.
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• Associate Editor, Science Advances, 2014–2017.

• Editorial Board, Liquid Crystals Reviews, 2013–2017.

• Editorial Board, Physics Reports, 2012–2017.

• Associate Editor, Reviews of Modern Physics, 2006–2010.

• Associate Editor, Physical Review E, 2000–2003.

Selected Professional Activities

• Chair, Scientific Academic Advisory Committee Review of Soft Matter and Biophysics,
Weizmann Institute, 2022.

• Honors & Awards Committee, International Liquid Crystal Society, 2016–

• Organizing Committee, 2016 International Liquid Crystal Conference, Kent, OH.

• Chair, APS Group on Soft Matter (GSOFT), 2014–2016 (Past Chair 2016–2017).

• Corresponding Member, Journal Club for Condensed Matter Physics, 2005–

• Member, Board of Directors, Boulder School for Condensed Matter and Materials
Physics, 2004–2020.

• Soft Matter Organizing Committee, APS, 2014–2015.

• Session Leader on Multi/Inter-Disciplinary Courses, 2013 APS Graduate Education
in Physics Conference.

• Fellowship Committee, Division of Polymer Physics, APS, 2010–2011.

• Member, KITP Advisory Board, 2009–2012.

• Scientific Committee, 23rd International Liquid Crystal Conference, Kraków, Poland
2010.

• Co-organizer, Journal Club for Condensed Matter Physics, 2009–2011.

• Discussant, Students Lunch with the Experts, 2009 and 2005 March Meeting of the
American Physical Society.

• Selection Committee for the Lars Onsager Prize of the American Physical Society,
2008–2009.

• Summer Program Committee, Aspen Center for Physics 2006–2009 (Chair 2007 and
2008).

• Chair of Nominating Committee, Division of Condensed Matter Physics (DCMP),
American Physical Society, 2006 – 2009.

• General Member, Aspen Center for Physics, 2004–2009.

• Member-at-Large, Executive Committee of the American Physical Society Topical
Group on Statistical and Nonlinear Physics (GSNP), March 2001–2004

Conferences and Schools Organized

• Co-organizer, Principal of Condensed Matter Physics: A Symposium in Honor of Tom
Lubensky, Philadelphia, PA 4-5 November 2017.

• Co-organizer, Different is Different: A Celebration of Sue Coppersmith’s 60th Birth-
day, Aspen, CO 3-4 March 2017.

• Co-organizer, Topology in Motion, Institute for Computational and Experimental Re-
search in Mathematics, Providence, RI, 6 September - 9 December 2016.

• Co-organizer, Foldable, Buildable, and Responsive Materials, University of Pennsyl-
vania, 22-23 August 2014.

• Chair, 2013 Gordon Research Conference on Liquid Crystals (Vice-Chair 2011).

• Co-organizer, Knotted Fields, Kavli Institute for Theoretical Physics, June 2012.

• Co-organizer, Materials and the Imagination, Aspen Center for Physics, January 2011.
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• Co-organizer, Geometry and Materials Physics: Making the Connection, Aspen Center
for Physics, June 2004.

• Co-organizer, 2002 Boulder School for Condensed Matter and Materials Physics, July
2002.

• Co-organizer, Symposium in Honor of the 65th Birthday of A. Brooks Harris, Univer-
sity of Pennsylvania, 17-18 March 2000.

• Co-organizer, Ten Years of the TGB Phase: A Workshop, University of Pennsylvania,
22-24 April 1998.

Internal Service

Department of Physics and Astronomy

• Planning Committee, 2000-05 (ex officio), 2006-07 (ex officio), 2007-08, 2010-16, 2017-
18, 2020-21.

• Graduate Committee, 1998-2007, 2010-14, 2017-18.

• Chair of Colloquium Committee, 1999-2000, 2012-14.

• Chair of Bio/Nano Search Committee, 2011-12 (ending in hire of Professor Alison
Sweeney).

• Associate Chair for Graduate Affairs and Chair of the Graduate Group in Physics
and Astronomy, 2000-05, 2006-07, 2013-14.

• Member of search committees, organizer of seminar series, and chair and member of
promotion ad hoc committees.

• Awards Committee, 2014-15, 2016-17.

School of Arts and Sciences

• Chair of Cluster Search Committee in Evolution, 2012-14.

• Personnel Committee, 2003-05.

University of Pennsylvania

• Deputy Director, Center for Analyzing Evolved Structures as Optimized Products
(AESOP), 2015–

• SAS Dean Search Committee, 2012-13.

• Co-Leader, IRG1, Laboratory for Research in the Structure of Matter, 2011-17.

• Middle States Reaccreditation Self Study Team, 2002-03, 2012-13.

• Graduate Council of Faculties, 2005-08.

• Chair, Selection Committee, Penn Prize for Excellence in Teaching by Graduate Stu-
dents, 2005-08.

• Graduate Education Strategic Planning Committee, 2001.

• Focus Group on Undergraduate Brochure, 1998.

Teaching

Fall 2022 Physics 528 Introduction to Liquid Crystals

Spring 2022 Physics 612 Advanced Statistical Mechanics

Fall 2021 Physics 500 Mathematical Methods in Physics I

Spring 2021 Physics 528 Introduction to Liquid Crystals

Fall 2020 Physics 611 Statistical Mechanics

Fall 2019 Physics 611 Statistical Mechanics

Fall 2019 Physics 500 Mathematical Methods in Physics I

Fall 2018 Physics 611 Statistical Mechanics
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Spring 2018 Physics 528 Introduction to Liquid Crystals

Fall 2017 Physics 500 Mathematical Methods in Physics I

Spring 2017 Physics 696 Introduction to the Renormalization Group

Spring 2016 Physics 612 Advanced Statistical Mechanics

Fall 2015 Physics 500 Mathematical Methods in Physics I

Fall 2014 Physics 611 Statistical Mechanics

Fall 2014 Physics 500 Mathematical Methods in Physics I

Spring 2014 Physics 528 Introduction to Liquid Crystals

Fall 2013 Physics 500 Mathematical Methods in Physics I

Fall 2012 Physics 611 Statistical Mechanics

Spring 2012 Physics 528 Introduction to Liquid Crystals

Fall 2011 Physics 611 Statistical Mechanics


