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Education 

Ph. D., 1998, Columbia University, Physics. Adviser: T. D. Lee. 
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Employment 

Current: Professor of Physics, Johns Hopkins University. 

2008-15: Associate professor of Physics, Johns Hopkins University. 

2002-08: Assistant professor of Physics, Johns Hopkins University. 

2001-02: Postdoctoral fellow, Princeton University. Adviser: S. L. Sondhi. 

1998-2001: Postdoctoral fellow, Institute for Advanced Study. Adviser: F. Wilczek. 

Awards and honors 

Fellow of the Japan Society for the Promotion of Science, 2014. 

Outstanding referee for the American Physical Society, 2014. 

CAREER Award, National Science Foundation, 2004. 

Research funding 

09/2018-07/2022: Institute for quantum matter (EFRC), DOE, $10,250,000, 13 PIs 

09/2017-08/2018: Institute for quantum matter, DOE, $1,500,000, 10 PIs 

09/2014-08/2017: Institute for quantum matter, DOE, $4,200,000, 6 PIs 

09/2011-08/2014: Magnetism on the nanoscale, NSF, $285,000, 1 PI. 

09/2011-08/2014: Institute for quantum matter, DOE, $3,900,000, 6 PIs. 

10/2005-09/2013: Materials Research Science and Eng. Center, NSF, $8,073,826, 11 PIs. 

10/2008-08/2011: Institute for quantum matter, DOE, $4,070,433, 5 PIs. 

07/2004-12/2009: CAREER: Strongly correlated spin liquid in frustrated magnets, NSF, 

$400,000, 1 PI. 

01/2004-12/2006: Spin liquid in frustrated magnets, Research Corp., $35,000, 1 PI. 

Professional service 

• Member of the editorial board, Physical Review Letters, 2014-20. 

• Program organizer, Kavli Institute for Theoretical Physics, 2019, 2007. 
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• Member of the science review committee, Oak Ridge National Lab, 2015-18. 

• International conference Highly Frustrated Magnetism: 2018, Davis, CA, advisory com-

mittee; 2016, Taipei, Taiwan, program committee; 2014, Cambridge, UK, advisory commit-

tee; 2012, Hamilton, Canada, program committee; 2010, Baltimore, local organizer; 2008, 

Braunschweig, Germany, advisory committee. 

• Magnet Lab theory winter school, Tallahassee, 2015, organizer. 

• Programs organizer, Aspen Center for Physics, 2014, 2004. 

• Experiments evaluation committee, TRIUMF, Vancouver, 2012-15, member. 

• APS March Meetings focus sessions on magnetism, 2020, 2015, 2012, 2010, 2008, orga-

nizer. 

• Referee for Nature, Science, Physical Review, Physics Reports, Journal of Physics, Philo-

sophical Transactions of the Royal Soceity, Journal of Applied Physics etc. 

Mentorship of students and postdoctoral fellows 

Undergraduate students (5): 

• Derek Reitz, B.S. 2018, UC Los Angeles, graduate student. 

• Christopher Mogni, B.S. 2014, UC Berkeley, graduate student. 

• Benjamin Ponedel, B.S. 2013, UC Berkeley, graduate student. 

• Yichen Shen, B.S. 2012, Lightelligence Inc., founder and CEO. 

• Kathleen Merit, B.A. 2007, Buck Consultants, senior associate. 

Graduate students (13): 

• Michael Bjerngaard, current. 

• Sayak Dasgupta, current. 

• Haoyu Wang, current. 

• Shu Zhang, Ph. D. 2019, UC Los Angeles, postdoctoral fellow. 

• Anirban Ghosh, Ph.D. 2017, MathWorks, technical writer. 

• Se Kwon Kim, Ph.D. 2014, University of Missouri, assistant professor. 

• Yuan Wan, Ph.D. 2014, Institute of Physics, Beijing, associate professor. 

• Imam Makhfudz, Ph.D. 2013, 17 August 1945 University of Surabaya, Indonesia, lecturer. 

• Olga Petrova, Ph.D. 2013, Scaleway, data scientist. 

• Zhihao Hao, Ph.D. 2011, Scotia Bank, Toronto, Canada. 

• Paula Mellado, Ph.D. 2010, Adolfo Ibáñez University, Chile, associate professor. 

• Gia-Wei Chern, Ph.D. 2008, University of Virginia, assistant professor. 

• David J. Clarke, Ph.D. 2008, Northrop Grumman. 

Postdoctoral fellows (4): 

• Daniel Hill, current. 

• Hitesh Changlani, 2016-18, Florida State University, assistant professor. 

• Jiadong Zang, 2012-15, University of New Hampshire, assistant professor. 

• Oleg Tretiakov, 2005-07, University of New South Wales, senior lecturer (equivalent of 
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associate professor). 

Teaching 

Johns Hopkins University: 

S2019: Quantum Mechanics II, 4 hours/week, 171.606, 15 students. 

F2018: Condensed Matter Physics I, 3 hours/week, 171.405/621, 15 students. 

F2018: Quantum Mechanics I, 4 hours/week, 171.605, 15 students. 

F2017: Condensed Matter Physics I, 3 hours/week, 171.405/621, 15 students. 

F2017: Quantum Mechanics I, 4 hours/week, 171.605, 14 students. 

F2016: Advanced Condensed Matter, 3 hours/week, 171.762, 15 students. 

F2016: Condensed Matter Physics I, 3 hours/week, 171.405/621, 7 students. 

S2016: Quantum mechanics II, 4 hours/week, 171.304, 17 students. 

F2015: Phase transitions and critical phenomena, 3 hours/week, 171.704, 13 students. 

S2015: Quantum mechanics II, 4 hours/week, 171.304, 17 students. 

F2014: leave of absence. 

S2014: Quantum mechanics II, 4 hours/week, 171.304, 12 students. 

F2013: Phase transitions and critical phenomena, 3 hours/week, 171.412/704, 13 students. 

S2013: Advanced statistical mechanics, 3 hours/week, 171.703, 23 students. 

F2012: Quantum mechanics, 4 hours/week, 171.605, 13 students. 

S2012: Advanced condensed matter, 3 hours/week, 171.762, 12 students. 

F2011: Advanced statistical mechanics, 3 hours/week, 171.703, 36 students. 

S2011: Phase transitions and critical phenomena, 3 hours/week, 171.412/704, 19 students. 

F2010: General physics for biological sciences majors, 4 hours/week, 171.103, 248 students. 

S2010: Advanced condensed matter, 3 hours/week, 171.762, 12 students. 

F2009: General physics for biological sciences majors, 4 hours/week, 171.103, 247 students. 

S2009: Advanced statistical mechanics, 3 hours/week, 171.703, 24 students. 

F2008: General physics for biological sciences majors, 4 hours/week, 171.103, 238 students. 

S2008: Phase transitions and critical phenomena, 3 hours/week, 171.412/704, 12 students. 

F2007: leave of absence. 

S2007: Advanced condensed matter, 3 hours/week, 171.762, 9 students. 

F2006: Classical mechanics I, 4 hours/week, 171.105, 15 students. 

S2006: Advanced statistical mechanics, 3 hours/week, 171.703, 7 students. 

F2005: Classical mechanics I, 4 hours/week, 171.105, 19 students. 

S2005: Advanced condensed matter, 3 hours/week, 171.762, 11 students. 

F2004: Condensed matter physics, 3 hours/week, 171.405/621, 16 students. 

S2004: Advanced statistical mechanics, 3 hours/week, 171.703, 12 students. 

F2003: Condensed matter physics, 3 hours/week, 171.405/621, 13 students. 

S2003: teaching relief. 

F2002: Phase transitions and critical phenomena, 3 hours/week, 171.412/704, 10 students. 
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Perimeter Institute: 

F2015: Condensed Matter Physics Core Course, 10 hours/week, 25 students. 

Publications 

[90] S. Zhang, H. J. Changlani, K. W. Plumb, O. Tchernyshyov, and R. Moessner, “Dynam-

ical structure factor of the three-dimensional quantum spin liquid candidate NaCaNi2F7,” 

Phys. Rev. Lett. 122, 167203 (2019); arXiv:1810.09481. 

[89] S. Dasgupta and O. Tchernyshyov, “Energy-momentum tensor of a ferromagnet,” Phys. 

Rev. B 98, 224401 (2018); arXiv:1810.01006. 

[88] S. Zhang and O. Tchernyshyov, “Ferromagnetic domain wall as a nonreciprocal string,” 

Phys. Rev. B 98, 104411 (2018); arXiv:1801.07166. 

[87] S. K. Kim, O. Tchernyshyov, V. Galitski, and Y. Tserkovnyak, “ Magnon-induced non-

Markovian friction of a domain wall in a ferromagnet,” Phys. Rev. B 97, 174433 (2018); 

arXiv:1712.06578. 

[86] D. Reitz, A. Ghosh, and O. Tchernyshyov, “Viscous dynamics of vortices in a ferromag-

netic film,” Phys. Rev. B 97, 054424 (2018); arXiv:1712.05052. 

[85] N. J. Laurita, Y. Luo, R. Hu, M. Wu, S. W. Cheong, O. Tchernyshyov, and N. P. Ar-

mitage, “Anomalous exchange interactions between RE+3 and Mn+3 moments in multiferroic 

h-REMnO3,” Phys. Rev. Lett. 119, 227601 (2017); arXiv:1706.04141. 

[84] A. Scheie, J. Kindervater, S. Säubert, C. Duvinage, C. Pfleiderer, H. J. Changlani, S. 

Zhang, L. Harriger, S.M. Koohpayeh, O. Tchernyshyov, and C. Broholm, “Reentrant phase 

diagram of Yb2Ti2O7 in h111i magnetic field,” Phys. Rev. Lett. 119, 127201 (2017); 

arXiv:1703.06904. 

[83] H. Ochoa, S.K. Kim, O. Tchernyshyov, and Y. Tserkovnyak, “Gyrotropic elastic re-

sponse of skyrmion crystals to current-induced tensions,” Phys. Rev. B 96, 020410 (2017); 

arXiv:1702.03347. 

[82] A. Ghosh, K.S. Huang, and O. Tchernyshyov, “Annihilation of domain walls in a ferro-

magnetic wire,” Phys. Rev. B 95, 180408 (2017); arXiv:1702.02248. 

[81] H. Wang, H.J. Changlani, Y. Wan, and O. Tchernyshyov, “Quantum spin liquid with 

seven elementary particles,” Phys. Rev. B 95, 144425 (2017); arXiv:1702.01359. 

[80] S. Dasgupta, S.K. Kim, and O. Tchernyshyov, “Gauge fields and related forces in 

antiferromagnetic soliton physics,” Phys. Rev. B 95, 220407 (2017); arXiv:1701.05137. 

[79] F. Hellman, A. Hoffmann, Y. Tserkovnyak, G. Beach, E. Fullerton, C. Leighton, A. Mac-

Donald, D. Ralph, D. Arena, H. Durr, P. Fischer, J. Grollier, J. Heremans, T. Jungwirth, A. 

https://arxiv.org/abs/1810.09481
https://arxiv.org/abs/1810.01006
https://arxiv.org/abs/1801.07166
https://arxiv.org/abs/1712.06578
https://arxiv.org/abs/1712.05052
https://arxiv.org/abs/1706.04141
https://arxiv.org/abs/1703.06904
https://arxiv.org/abs/1702.03347
https://arxiv.org/abs/1702.02248
https://arxiv.org/abs/1702.01359
https://arxiv.org/abs/1701.05137
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Kimmel, B. Koopmans, I. Krivorotov, S. May, A. Petford-Long, J. Rondinelli, N. Samarth, I. 

Schuller, A. Slavin, M. Stiles, O. Tchernyshyov, A. Thiaville, and B. Zink, “Interface-induced 

phenomena in magnetism,” Rev. Mod. Phys. 89, 025006 (2017); arXiv:1607.00439. 

[78] K. D. Belashchenko, O. Tchernyshyov, A. A. Kovalev, and O. A. Tretiakov, “Magne-

toelectric domain wall dynamics and its implications for magnetoelectric memory,” Appl. 

Phys. Lett. 108, 132403 (2016); arXiv:1601.02471. 

[77] S. K. Kim, O. Tchernyshyov, and Y. Tserkovnyak, “Thermophoresis of an antiferro-

magnetic soliton,” Phys. Rev. B 92, 020402(R) (2015); arXiv:1503.07854. 

[76] O. Tchernyshyov, “Conserved momenta of a ferromagnetic soliton,” Ann. Phys. 363, 

98-113 (2015); arXiv:1503.02329. 

[75] P. Mellado, O. Petrova, and O. Tchernyshyov, “Projective symmetry of partons in the 

Kitaev honeycomb model,” Phys. Rev. B 91, 041103(R) (2015); arXiv:1409.7460. 

[74] O. Petrova, P. Mellado, and O. Tchernyshyov, “Unpaired Majorana modes on disloca-

tions and string defects in Kitaev’s honeycomb model,” Phys. Rev. B 90, 134404 (2014); 

arXiv:1406.6407. 

[73] S. K. Kim, Y. Tserkovnyak, and O. Tchernyshyov, “Propulsion of a domain wall in 

an antiferromagnet by magnons,” Phys. Rev. 90, 104406 (2014), Editors’ Suggestion; 

arXiv:1406.6051. Erratum: Phys. Rev. B 91, 099904 (2015). 

[72] I. Rousochatzakis, Y. Wan, F. Mila, and O. Tchernyshyov, “Quantum dimer model for 

the spin-1/2 kagome Z2 spin liquid,” Phys. Rev. B 90, 100406(R) (2014); arXiv:1308.0738. 

[71] L. D. Pan, S. K. Kim, A. Ghosh, C. M. Morris, K. A. Ross, E. Kermarrec, B. D. Gaulin, 

S. M. Koohpayeh, O. Tchernyshyov, and N. P. Armitage, “Low-energy electrodynamics of 

novel spin excitations in the quantum spin ice Yb2Ti2O7,” Nat. Commun. 5, 4970 (2014); 

arXiv:1406.3576. 

[70] M. Asmat-Uceda, X.M. Cheng, X. Wang, D.J. Clarke, O. Tchernyshyov, and K.S. 

Buchanan, “A comparison of numerical simulations and analytical theory of the dynamics 

of interacting magnetic vortices,” J. Appl. Phys. 117, 123916 (2015). 

[69] C. M. Morris, R. Valdés Aguilar, A. Ghosh, S. M. Koohpayeh, J. Krizan, R. J. Cava, O. 

Tchernyshyov, T. M. McQueen, and N. P. Armitage, “A hierarchy of bound states in the 1D 

ferromagnetic Ising chain CoNb2O6 investigated by high resolution time-domain terahertz 

spectroscopy,” Phys. Rev. Lett. 112, 137403 (2014); arXiv:1312.4514. 

[68] O. Petrova, P. Mellado, and O. Tchernyshyov, “Unpaired Majorana modes in the gapped 

phase of Kitaev’s honeycomb model,” Phys. Rev. B 88, 140405(R) (2013); arXiv:1307.1668. 

[67] S. K. Kim and O. Tchernyshyov, “Pinning of a Bloch point by an atomic lattice,” Phys. 

Rev. B 88, 174402 (2013); arXiv:1301.6452. 

https://arxiv.org/abs/1607.00439
https://arxiv.org/abs/1601.02471
https://arxiv.org/abs/1503.07854
https://arxiv.org/abs/1503.02329
https://arxiv.org/abs/1409.7460
https://arxiv.org/abs/1406.6407
https://arxiv.org/abs/1406.6051
https://arxiv.org/abs/1308.0738
https://arxiv.org/abs/1406.3576
https://arxiv.org/abs/1312.4514
https://arxiv.org/abs/1307.1668
https://arxiv.org/abs/1301.6452
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[66] Z. H. Hao and O. Tchernyshyov, “Spin-1/2 Heisenberg antiferromanget on kagome: a 

Z2 spin liquid with fermionic spinons,” Phys. Rev. B 87, 214404 (2013); arXiv:1301.3261. 

[65] Y. Wan and O. Tchernyshyov, “Phenomenological Z2 lattice gauge theory of the spin-

liquid state of the kagome Heisenberg antiferromagnet,” Phys. Rev. B 87, 104408 (2013); 

arXiv:1301.5008. 

[64] I. Makhfudz, B. Krüger, and O. Tchernyshyov, “Inertia and chiral edge modes of a 

skyrmion magnetic bubble,” Phys. Rev. Lett. 109, 217201 (2012); arXiv:1208.3123. 

[63] G.-W. Chern and O. Tchernyshyov, “Magnetic charge and ordering in kagome spin ice,” 

Phil. Trans. Roy. Soc. A 370, 5718 (2012); arXiv:1109.0275. 

[62] Y. Wan and O. Tchernyshyov, “Quantum strings in quantum spin ice,” Phys. Rev. 

Lett. 108, 247210 (2012); arXiv:1201.5314. 

[61] Y. Shen, O. Petrova, P. Mellado, S. Daunheimer, J. Cumings, and O. Tchernyshyov, 

“Dynamics of artificial spin ice: continuous honeycomb network,” New J. Phys. 14, 035022 

(2012); arXiv:1112.1857. 

[60] O. Petrova and O. Tchernyshyov, “Spin waves in a skyrmion crystal,” Phys. Rev. B 

84, 214433 (2011); arXiv:1109.4990. 

[59] S. A. Daunheimer, O. Petrova, O. Tchernyshyov, and J. Cumings, “Reducing disorder 

in artificial kagome ice,” Phys. Rev. Lett. 107, 167201 (2011); arXiv:1108.6071. 

[58] Z. H. Hao, Y. Wan, I. Rousochatzakis, J. Wildeboer, A. Seidel, F. Mila, and O. 

Tchernyshyov, “Destruction of valence-bond order in a S = 1/2 sawtooth chain with a 

Dzyaloshinskii-Moriya term,” Phys. Rev. B 84, 094452 (2011); arXiv:1107.2896. 

[57] G.-W. Chern, P. Mellado, and O. Tchernyshyov, “Two-stage ordering of spins in dipolar 

spin ice on kagome,” Phys. Rev. Lett. 106, 207202 (2011); arXiv:0906.4781. 

[56] S. E. Dutton, Q. Huang, O. Tchernyshyov, C. L. Broholm, and R. J. Cava, “The sensi-

tivity of the magnetic properties of the ZnCr2O4 and MgCr2O4 spinels to non-stoichiometry,” 

Phys. Rev. B 83, 064407 (2011); arXiv:1101.0753. 

[55] O. Tchernyshyov and G.-W. Chern, “Spin-lattice coupling in frustrated antiferromag-

nets,” in Introduction to Frustrated Magnetism, C. Lacroix, P. Mendels, and F. Mila (eds.), 

Springer Series in Solid State Sciences, Vol. 164 (Springer, 2011); arXiv:0907.1693. 

[54] P. Mellado, O. Petrova, Y. Shen, and O. Tchernyshyov, “Dynamics of magnetic charges 

in artificial spin ice,” Phys. Rev. Lett. 105, 187206 (2010); arXiv:1006.4075. 

[53] Z. H. Hao and O. Tchernyshyov, “Structure factor of low-energy spin excitations in a 

S = 1/2 kagome antiferromagnet,” Phys. Rev. B 81, 214445 (2010); arXiv:1004.2293. 

[52] O. Tchernyshyov, “Magnetic monopoles: No longer on thin ice,” Nat. Phys. 6, 323 

(2010). 

https://arxiv.org/abs/1301.3261
https://arxiv.org/abs/1301.5008
https://arxiv.org/abs/1208.3123
https://arxiv.org/abs/1109.0275
https://arxiv.org/abs/1201.5314
https://arxiv.org/abs/1112.1857
https://arxiv.org/abs/1109.4990
https://arxiv.org/abs/1108.6071
https://arxiv.org/abs/1107.2896
https://arxiv.org/abs/0906.4781
https://arxiv.org/abs/1101.0753
https://arxiv.org/abs/0907.1693
https://arxiv.org/abs/1006.4075
https://arxiv.org/abs/1004.2293
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[51] Z. H. Hao and O. Tchernyshyov, “Fermionic spin excitations in two and three-

dimensional antiferromagnets,” Phys. Rev. Lett.103, 187203 (2009); arXiv:0902.0378. 

[50] D. J. Clarke, O. A. Tretiakov, G.-W. Chern, Ya. B. Bazaliy, and O. Tchernyshyov, 

“Dynamics of a vortex domain wall in a magnetic nanostrip: an application of the collective 

coordinate approach,” Phys. Rev. B 78, 134412 (2008); arXiv:0806.3283. 

[49] G.-W. Chern, R. Moessner, and O. Tchernyshyov, “Partial order from disorder in a 

classical pyrochlore antiferromagnet,” Phys. Rev. B 78, 144418 (2008); arXiv:0803.2332. 

[48] T. Giamarchi, Ch. Rüegg, and O. Tchernyshyov, “Bose-Einstein condensation in mag-

netic insulators,” Nat. Phys. 4, 198 (2008); arXiv:0712.2250. 

[47] O. A. Tretiakov, D. Clarke, G.-W. Chern, Ya. B. Bazaliy, and O. Tchernyshyov, “Dy-

namics of domain walls in magnetic nanostrips,” Phys. Rev. Lett. 100, 127204 (2008); 

arXiv:0705.4463. 

[46] O. Tchernyshyov, “Magnetism: Freedom for the poles,” Nature 451, 22 (2008). 

[45] G.-W. Chern, D. Clarke, H. Youk, and O. Tchernyshyov, “Halfvortices in flat nanomag-

nets,” in Quantum Magnetism, NATO Science for Peace and Security Series B: Physics and 

Biophysics (Springer, 2008); arXiv:1007.2158. 

[44] K. Penc, J.-B. Fouet, S. Miyahara, O. Tchernyshyov, and F. Mila, “Ising phases of 

Heisenberg ladders in a magnetic field,” Phys. Rev. Lett. 99, 117201 (2007); arXiv:cond-

mat/0703153. 

[43] D. Clarke, O. A. Tretiakov, and O. Tchernyshyov, “Stripes in thin ferromagnetic films 

with out-of-plane anisotropy,” Phys. Rev. B 75, 174433 (2007); arXiv:cond-mat/0612346. 

[42] M. B. Stone, C. Broholm, D. H. Reich, P. Schiffer, O. Tchernyshyov, P. Vorderwisch, 

and N. Harrison, “Field-driven phase transitions in a quasi-two-dimensional quantum anti-

ferromagnet,” New J. Phys 9, 31 (2007); arXiv:cond-mat/0611463. 

[41] Y. L. Iunin, Y. P. Kabanov, V. I . Nikitenko, X. M. Cheng, D. Clarke, O. A. Tretiakov, O. 

Tchernyshyov, A. J. Shapiro, R. D. Shull, and C. L. Chien, “Asymmetric domain nucleation 

and unusual magnetization reversal in ultrathin Co films with perpendicular anisotropy,” 

Phys. Rev. Lett 98, 117204 (2007). 

[40] O. A. Tretiakov and O. Tchernyshyov, “Vortices in thin ferromagnetic films and the 

skyrmion number,” Phys. Rev. B 75, 012408 (2007); arXiv:cond-mat/0611392. 

[39] A. Concha, J. W. McIver III, P. Mellado, D. Clarke, O. Tchernyshyov, and R. L. 

Leheny, “Wrinkling of a bilayer membrane,” Phys. Rev. E 75, 016609 (2007); arXiv:cond-

mat/0611507. 

[38] G.-W. Chern, C. J. Fennie, and O. Tchernyshyov, “Broken parity and a chiral ground 

state in the frustrated magnet CdCr2O4,” Phys. Rev. B 74, 060405 (2006); arXiv:cond-

https://arxiv.org/abs/0902.0378
https://arxiv.org/abs/0806.3283
https://arxiv.org/abs/0803.2332
https://arxiv.org/abs/0712.2250
https://arxiv.org/abs/0705.4463
https://arxiv.org/abs/1007.2158
https://arxiv.org/abs/cond-mat/0703153
https://arxiv.org/abs/cond-mat/0703153
https://arxiv.org/abs/cond-mat/0612346
https://arxiv.org/abs/cond-mat/0611463
https://arxiv.org/abs/cond-mat/0611392
https://arxiv.org/abs/cond-mat/0611507
https://arxiv.org/abs/cond-mat/0611507
https://arxiv.org/abs/cond-mat/0606039
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mat/0606039. 

[37] J.-B. Fouet, F. Mila, D. Clarke, H. Youk, O. Tchernyshyov, P. Fendley, and R. M. 

Noack, “Condensation of magnons and spinons in a frustrated ladder,” Phys. Rev. B 73, 

214405 (2006); arXiv:cond-mat/0603609. 

[36] M. B. Stone, C. Broholm, D. H. Reich, O. Tchernyshyov, P. Vorderwisch, and N. 

Harrison, “Quantum criticality in an organic magnet,” Phys. Rev. Lett. 96, 257203 (2006); 

arXiv:cond-mat/0503450. 

[35] H. Youk, G.-W. Chern, K. Merit, B. Oppenheimer, and O. Tchernyshyov, “Composite 

domain walls in flat nanomagnets: the magnetostatic limit,” J. Appl. Phys. 99, 08B101 

(2006); arXiv:cond-mat/0508741. 

[34] G.-W. Chern, H. Youk, and O. Tchernyshyov, “Topological defects in flat nanomagnets: 

the magnetostatic limit,” J. Appl. Phys. 99, 08Q505 (2006); arXiv:cond-mat/0508740. 

[33] F. Q. Zhu, G. W. Chern, O. Tchernyshyov, X. C. Zhu, J. G. Zhu, and C. L. Chien, “Mag-

netic bistability and controllable reversal of asymmetric ferromagnetic nanorings,” Phys. 

Rev. Lett.96, 027205 (2006); arXiv:cond-mat/0508249. 

[32] O. Tchernyshyov, R. Moessner, and S.L. Sondhi, “Flux expulsion and greedy bosons: 

frustrated magnets at large N ,” Europhys. Lett. 73, 278 (2006); arXiv:cond-mat/0408498. 

[31] O. Tchernyshyov and G.-W. Chern, “Fractional vortices and composite domain walls in 

flat nanomagnets,” Phys. Rev. Lett.95, 197204 (2005); arXiv:cond-mat/0506744. 

[30] X. M. Cheng, S. Urazhdin, O. Tchernyshyov, C. L. Chien, V. I. Nikitenko, A. J. Shapiro, 

and R. D. Shull, “Antisymmetric magnetoresistance in magnetic multilayers with perpen-

dicular anisotropy,” Phys. Rev. Lett. 94, 017203 (2005); arXiv:cond-mat/0412248. 

[29] A. B. Sushkov, O. Tchernyshyov, W. Ratcliff II, S. W. Cheong, and H. D. Drew, 

“Probing spin correlations with phonons in the strongly frustrated magnet ZnCr2 O4 ,” Phys. 

Rev. Lett.94, 137202 (2005); arXiv:cond-mat/0411213. 

[28] J.-B. Fouet, O. Tchernyshyov, and F. Mila, “Field-induced gap in ordered Heisenberg 

antiferromagnets,” Phys. Rev. B 70, 174427 (2004); arXiv:cond-mat/0404636. 

[27] O. Tchernyshyov, “Structural, orbital, and magnetic order in vanadium spinels,” Phys. 

Rev. Lett. 93, 157206 (2004); arXiv:cond-mat/0401203. 

[26] O. Tchernyshyov, H. Yao, and R. Moessner, “Valence-bond crystal in a {111} slice of the 

pyrochlore antiferromagnet,” Phys. Rev. B 69, 212402 (2004); arXiv:cond-mat/0312141. 

[25] R. Moessner, O. Tchernyshyov, and S. L. Sondhi, “Planar pyrochlore, quantum ice and 

sliding ice,” J. Stat. Phys. 116, 755 (2004); arXiv:cond-mat/0106286. 

[24] O. Tchernyshyov, “Quantum spin liquids: a large-S approach,” J. Phys. Condens. 
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