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Quarks, Diquarks and Pentaquarks (with R.L. Jaffe), Physics World, 17, 25-30 (2004). [MIT- CTP-
3492] PDF

Answers to “What is the physicist’s concept of symmetry?”, “Could we tell if left and
right where reversed?” in Access Science @ Mc Graw-Hill, www.accessscience.com
Yang-Mills Theory In, Beyond, and Behind Observed Reality, in “50 years of Yang-Mills
Theory” ed. G. 't Hooft 255-69 (World Scientific, Singapore) (2004). hep-ph/0405147 [MIT-CTP
3493] PDF

A Model of Anthropic Reasoning, Addressing the Dark to Ordinary Matter Coincidence, So-
licited article for “Universe or Multiverse” ed. B. Carr (Cambridge University Press) (2004). hep-
ph/0408167 [MIT-CTP- 3526] PDF
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Asymptotic Freedom: From Paradox to Paradigm, Rev. Modern Physics 77, 857 (2005);
PNAS 102 N24 8403-13 (2005); Int. J. Mod. Phys. A 20 (2005). (See item 373.) [MIT-CTP-3659]
Advantages and Distinguishing Features of Focus Point Supersymmetry (with Jonathan L.
Feng) Phys. Lett. B631, 170-176 ) (2005). hep-ph/05007032, [MIT-CTP- 3629] PDF

General Issues Connecting Flavor Symmetry and Supersymmetry (with E. Bilgin, B. Patt, D.
Tucker-Smith) Phys. Lett. B634, 69-73 (2006). hep-ph/0509075, [MIT-CTP- 3682] PDF

Example of a Hidden Flavor Sector (with B. Patt and D. Tucker-Smith) (2005). hep-ph/0509295
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On Absolute Units, I: Choices, Physics Today 58N10, 12-13 (2005). [MIT-CTP-3690] PDF
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Symposium XXII Proceedings 447-61; also in Int. J. Mod. Phys. A 21, 8-9 (2005).
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Dimensionless constants, cosmology and other dark matters (with M. Tegmark, A. Aguirre, and
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Hawking radiation of charged blackhole through gauge and gravitational anomalies (with
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(2006).
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Phys. Rev. D 74, 044017 (2006). hep-th/0606018 [MIT-CTP 3730] PDF
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PDF
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The Big Questions, New Scientist, 50th Anniversary Special 99 (November, 2006)

Hard-core revelations, Nature 445, 156 (2007). [MIT-CTP 3804] PDF
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Reasonably Effective II: Devil’s Advocate, Physics Today 60, N5 8-9 (2007). [MIT-CTP 3826]
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W  Poszukiwaniu Harmonii Longing for the Harmonies, translators Lokas and Bieniok
Prioszyn’ski i S-kq (2007)

Fundamental Constants, in “Visions of Discovery, in honor of Charles Townes’ 90th Birthday”
ed. R. Chiao, Part 11 75-104 (2007). physics.gen-ph/0708.4361 [MIT-CTP 3847]

Quantum Chromodynamics: Lifestyles of the small and simple, Nature Physics 3, 375-6
(June, 2007). [MIT-CTP 3848] PDF

Physics Will Not Achieve a Theory of Everything, in “What are you Optimistic About?” ed. John
Brockman (Harper Perennial 2007). PDF
Anticipating a New Golden Age (Invited Lecture at SUSY 07, Karlsrube) in “SUSY 07
Proceedings: Perspectives on LHC Physics” ed. G. Kane and A. Pierce (World Scientific, July
2008); also in Int. J. Mod. Phys. A23. 1791-1811 (2007); also in European Physical Journal C 59
85 (2007). hep-ph/07084236 [MIT-CTP 3858] PDF
Big Troubles, Imagined and Real, in “Global Catastrophic Risks”, ed. N. Bostrom and M.
Cirkovic (Oxford University Press) 346 (July, 2008). [MIT-CTP 3863]
Near-Zero Modes in Superconducting Graphene, (with Pouyan Ghaemi) cond.- mat:supr-
con/0709.2626; v2 (September 2011) Phys. Scr. T146, 014019 (2012) [MIT- CTP 3864]
My Wizard, Physics Today 61, N1 (2008). [MIT-CTP 3866] PDF

The Lightness of Being: Mass, Ether and the Unification of Forces (Basic/Perseus) (August
2008)
Axion Cosmology and the Energy Scale of Inflation (with Mark Hertzberg and Max Tegmark)
Phys. Rev. D. 78, 083507 (2008). astro-ph/0807.1726 [MIT-CTP3950] PDF

QCD Meets BCS Meets QQ , in “QCD Down Under 2”, p. 7. PDF

[MIT-CTP 3945]
Forecasting the Fate of Mysteries: Our modern answer to the Pyramids, Newsweek (September
2008). PDF
The Beginning of a New Golden Age in Understanding the Laws of Nature Po drogach uc-
zonych (Polska Akademia Umiejetnosci, Krakow 2008) 763.
New Kinds of Quantum Statistics, in “Spin - Poincar'e Seminar 2007” 61-69, ed. B. Duplantier,
J.M. Raimond, and V. Rivasseau, (Birkhauser Verlag AG, 2009). hep-ph 0812.5097 [MIT-CTP
3997]. PDF
Mass by Numbers Nature 456, 449 (2008). [MIT-CTP 4002] PDF
Introduction to “Philosophy of Mathematics and Natural Science”, by Hermann Weyl
(Princeton University Press, 2008). [MIT-CTP 4005]
Running Inflation in the Standard Model (with Andrea De Simone, Mark P. Hertzberg),

Phys. Lett. B 678, 1-8 (2009). hep-ph/0812.4946 [MIT-CTP 4008] PDF
“National Greatness” Versus Real National Greatness, Science News (October 2008).PDF
A Slice of Scifoo, Edge, The Third Culture (2008).
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Majorana Returns, Nature Physics 5, 614-618 (2009). [MIT-CTP 4016] PDF
Journal Club: A theoretical physicist examines exotic particles lurking in new materials, Nature
458, 129 (2009). [MIT-CTP 4017] PDFE
What is Space?, Physics @MIT 30 (2009). PDF
Quantum Field Theory, in “Compendium of Quantum Physics” eds. D. Greenberger, K.
Hentschel,

F. Weinert (Springer, 2009). PDF
The Social Benefit of High-Energy Physics: Challenges, Transformations and Development,
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Some Calculable Contributions to Entanglement Entropy, (with Mark P. Hertzberg) hep-
th1007.0993 Phys. Rev. Lett. 106, 050404 (2011). [MIT-CTP 4110] PDF

Beyond the Standard Litany: LOSP, Higgs Portal, Lattice Lattice Gauge Theory, European
Physical Society Europhysics Conference on High Energy Physics, PoS EPS HEP2009:001
(2009). hep-ph/1003.4672v2 [MIT-CTP 4133] PDF

The Mind’s New Eye, Project News Syndicate (March 2010). PDF

Effective Action, Boundary Conditions and Virasoro Algebra for AdS (with Achilleas P.
Porfyriadis) (July 2010). gr-gc 1007.1031 [MIT-CTP 4160] PDF

BCS as Foundation and Inspiration: The Transmutation of Symmetry, Mod. Phys. Lett. A
Vol. 25, No. 3, 3169-3189 (2010); also in "BCS: 50 Years”, ed. L. Cooper and D. Feldman (World
Scientific) pp. 535-558 (2010). cond-mat.supr.con 1008.1741 [MIT-CTP4173] PDF

A Landmark proof (Viewpoint on “Plasma analogy and non-Abelian statistics for Ising-type
quantum Hall states”), Physics V4, 10 (2011). PDF

Introduction to “Quantum Matter” Phys. Scr. T146, 014001(2012). cond-mat.med-hall 1109.1523
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Quantum Beauty: Real and Ideal, in “Beauty” ed. L. Arrington, Z. Leinhardt and P. Dawid,
(Cambridge University Press) pp. 43-71 (2013). [MIT-CTP 4294] PDF

MIT 150 Infinite History Interview (October 2011). [MIT-CTP 4313]
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Classical Time Crystals (with A. Shapere), Phys. Rev. Lett. 109, 160402 (2012). cond-mat.other
1202.2537 [MIT-CTP 4347] PDF

Quantum Time Crystals, Phys Rev. Lett. 109, 160401 (2012) quant-ph 1202.2539 [MIT-CTP 4348]
PDF

Hidden Layers, in “This Will Make You Smarter”, ed. John Brockman, (Harper Perennial,
2012).PDF

Newton method for stationary states (with Xaoxi Zhang) [MIT-CTP 4352] (abandoned)
Introductory Remarks, in “Nobel Symposium 148: Graphene and Quantum Matter”, eds. A.
Niemi, F. Wilczek, E. Ardonne, H. Hansson, Physica Scripta, 2012, T146 (2012). PDF

Happy Birthday Electron, Scientific American (June 2012). PDF

A Long View of Particle Physics, in “The Theory of the Quantum World (Solvay Conference
Proceedings” ed. D. Gross, M. Henneaux and A. Sevrin (World Scientific, 2013). hep-th
1204.4683, [MIT-CTP 4358] PDF

Final Editorial Letter, Annals of Physics 327/6, 327, 7, 1785-1932 (2012).PDF

Branched Quantization (with A. Shapere), Phys. Rev. Lett. 109, 200402 (2012). quant-
ph/1207.2677 [MIT-CTP 4381] PDF

Quantum physics: Majorana modes materialize, Nature 486, 195-197 (June 2012). [MIT-CTP
4376] PDF

Origins of Mass, Central European Journal of Physics D12,00144 (June 2012) hep-ph 1206.7114
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Foreward to “Radioactive Transformations” by Ernest Rutherford, pp. ix-xli (Yale
University Press) (2012). PDF

Constraints on Chronologies (with Alfred Shapere), gr-qc 1208.3841 [MIT-CTP 4389] (Aug.
2012). PDF

Models of Topology Change (with Alfred Shapere and Zhaoxi Xiong), hep-th 1210.3545, [
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A watershed: the emergence of QCD (with David Gross), CERN Courier (2013). [MIT-CTP 4435]
PDF

The Modern Concept of Substance, Bulletin of the American Academy of Arts and Sciences.
Bulletin Vol. LXVI/No. 2, 29-34 (Winter 2013). [MIT-CTP 4433] PDF

What’s Next: Follow Beauty (Viewpoint), New Scientist 46 (March 2013). PDF

Reply to Bruno’s Comment, Phys. Rev. Lett. 110, 118902 (2013). PDF

Particle Physics: Minimalism triumphant Nature 496, 439-441 (April 2013). [MIT-CTP 4458] PDF
Why Does the Higgs Particle Matter? Big Questions Online (April 2013). PDF.
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Ken Wilson: A Scientific Appreciation, Proceedings of the National Academy of

Sciences of the United States of America, 110, 32, 12855-12856, DOI: 10.1073/pnas.1312463110
(2013). PDF

Review of “The God Problem: How a Godless Cosmos Creates” by Howard Bloom, Physics
Today 66, N7 (July 2013). PDF

Algebra of Majorana Doubling (with Jachoon Lee), Phys. Rev. Lett. 111, 226402 (2013).
arXiv:1307.3245 [cond-mat.supr-con] [MIT-CTP 4481] PDF

Multiversality, Class.Quant. Grav. 30, 19 (July 2013). hep-th/1307.7376 [MIT-CTP

4484] PDF

Superfluidity and Space-Time Translation Symmetry Breaking Phys. Rev. Lett. 111, 250402
(2013). cond-mat.supr.con 1308.5949 [MIT-CTP 4486] PDF

Using Cosmology to Establish the Quantization of Gravity (with Lawrence Krauss) Phys. Rev.
D. 89, 047501 (2014), hep-th 1309.5343 [MIT-CTP-4497] PDF

Emergent Majorana Mass and Axion Couplings in Superfluids, New Journal of Physics. 16
(2014). hep-ph/1401.4379 [MIT-CTP4529] PDF

Majorana and Condensed Matter Physics, Chapter 14 in “The Physics of Ettore Majorana”
(Cambridge University Press) (2014). cond-mat.supr-con 1404.0637 [MIT- CTP 4542] PDF
From B-Modes to Quantum Gravity and Unification of Forces (with Lawrence Krauss), gr-qc
1404.0634, April (2014). Awarded First place in 2014 by Gravity Research Foundation Awards
for Essays on Gravitation, Int. J. Mod. Phys. D 23, 1441001 (2014). [MIT-CTP 4543] PDF
Inflation Driven by Unification Energy, (with Mark Hertzberg), Phys. Rev. D. 95, 063516
(2017). hep-th/1407.6010 [MIT-CTP 4551] PDF

Entanglement Enhanced Intensity Interferometry (with Jordan Cotler) (February 2015). quant-ph
1502.02477 [MIT-CTP 4641] PDF

Entangled Histories (with Jordan Cotler), quant-ph 1502.02480, (February 2015), MIT-CTP
4642. PDF

Bell Tests for Histories (with Jordan Cotler), quant-ph 1503.06458v1 (March 2015). [MIT-CTP
4653] PDF

Physics in 100 Years (2015). arXiv:1503.07735 [physics.pop-ph] [MIT-CTP 4654],
(https://bit.ly/2FLtIne) PDF

Particle physics: A weighty mass difference, Nature 520, 303 (2015). [MIT-CTP 4679] PDF
Unification of Force and Substance, Phil. Trans. R. Soc. A 374,20150257 (2016)
https://doi.org/10.1098/rsta.2015.0257. [MIT-CTP 4744] PDF

Oscillatory Attractors: A New Cosmological Phase (with Jasdeep Bains and Mark Hertzberg),
JCAP 05, 011 (2017). hep-th 1512.02304 [MIT-CTP 4745] PDF

Superheavy Light Quarks and the Strong P, T Problem (with Guy D. Moore) hep-ph 1601.02937
(January 2106). [MIT-CTP 4759] PDF

Experimental test of entangled histories, (with J. Cotler, L-M Duan, P-Y Hou, D. Xu, Z-Q Yin
and Chong Zu) (January 2106). quant-ph 1601.02943 [MIT-CTP 4749] PDF

Superfluidity and Symmetry Breaking: An Anderson Living Legacy, in “A Lifetime of Emergence”
(P. W. Anderson 90th birthday) ed. P. Chandra, P. Coleman, World Scientific, pp. 187-213,
arXiv:1605.06993 (2016). [MIT-CTP 4781]. PDF

Physics in 100 Years, Physics Today 69, 4, 32 (2016). doi: 10.1063/PT.3.3137. PDF

Particle Physics and Condensed Matter: The Saga Continues, The Royal Swedish Academy of
Sciences, Physica Scripta, 2016, T168. arXiv:1604.05669 [MIT-CTP 4787] PDF

Entanglement Enabled Intensity Interferometry of Different Wavelengths of Light (with Jordan
Cotler), (July 2016). quant-ph 1607.05719 [MIT-CTP-4814] PDF

Statistics of fractionalized excitations through threshold spectroscopy, (with Siddhardh C.
Morampudi), Phys. Rev. Lett. 227201 (2017). cond-mat.str-el 1608.05700 [MIT-CTP/4822] PDF
Theory Vision LHCP 2016, PoS LHCP2016 047 (2016). arXiv:1609.06941 [hep-ph]

[MIT-CTP 4836] PDFE

Temporal Observables and Entangled Histories (with Jordan S. Cotler), quant-ph 1702.05838vl1,
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(February 2017), MIT-CTP-3881. PDF

A Beautiful Question: Finding Nature’s Deep Design (Penguin) (2015).

A Model of Comprehensive Unification (with Mario Reig, José W.F. Valle, C.A. Vaquera-
Araujo), (June 2017), Report number:IFIC/17-XXX arXiv:1706.03116 [MIT-CTP-4913] PDF
What is the Value of Imagination and Wishful Thinking in Science? (July 2017)

PDF

Dilute and dense axion stars (with Luca Visinelli, Sebastian Baum, Javier Redondo, Katherine
Freese), Phys. Lett. B. Vol. 777 (Feb 2018), p. 64-72.
(https://doi.org/10.1016/j.physletb.2017.12.010). PDF

Experimental test of entangled histories (with Jordan Cotler, Lu-Ming Duan, Pan-Yu Hou, Da
Xu, Zhang-Qi Yin, Chong Zu), ScienceDirect, 387 (Dec 2017), p. 334-347. MIT-CTP-4749
(https://doi.org/10.1016/j.2a0p.2017.09.004) PDF

Ludwig Faddeev Memorial Volume: A Life In Mathematical Physics. Ludwig Faddeev Memorial
Volume: A Life in Mathematical Physics. World Scientific.

22 mind-blowing science facts we didn’t know at the start of 2017 (about time crystals)
(https://bit.ly/2CNvSCn)

The 10 Most Significant Scientific Breakthroughs of 2017. Dec 30, 2017 (about time crystals)
Bigthink.com (https://bit.ly/2BZ2E0S).

Highlights of the Year December 18, 2017 Physics 10, 137 (about time crystals).
https://physics.aps.org/articles/v10/137. PDF

Light, the universe and everything — 12 Herculean tasks for quantum cowboys and black diamond
skiers, Journal of Modern Optics, 2018 65, No. 11, p.1261- 1308.
https://doi.org/10.1080/09500340.2018.1454525. PDF

Chiral Casimir Forces: Repulsive, Enhanced, Tunable (with Qing-Dong Jiang). Phys. Rev. B 99,
125403. doi. 10.1103/PhysRevB.99.125403 (2019). MIT/CTP/5002.PDF

S0O(3) Family symmetry and axions (with Mario Reig, Jose W. F. Valle) Amercian Physical
Society, 98(9). Phys. Rev. D 98, 095008 (2018) MIT-CTP/5003. PDF

The Universality of Intelligence, in: Possible Minds: Twenty-Five Ways of Looking at Al ed.
John Brockman. (Penguin, 2018) (Book chapter)

Has elegance betrayed physics? Physics Today 71, 9, 57

(2018); (https://doi.org/10.1063/PT.3.4022) PDF

Axial Casimir Force (with Qing-Dong Jiang) Amercian Physical Society, 99(16) (2019).
doi:10.1103/physrevb.99.165402 [MIT-CTP/6063]. PDF

Quantum Atmospherics for Materials Diagnosis (with Qing-Dong Jiang) American Physical
Society, 99(20) (2019). doi:10.1103/physrevb.99.201104 MIT-CTP/5056. PDF

Superdensity operators for spacetime quantum mechanics. (with J. Cotler, Chiao-Ming Jian.,
Xiao-Ling Qi) Journal of High Energy Physics, 2018 (9), 93. PDF

Truncated Dynamics, Ring Molecules and Mechanical Time Crystals. (with Dai Jin, Antti J.
Niemi, Xubiao Peng) (2019). Phys. Rev. A 99, 023425. MIT-CTP/5110. PDF

The evolving unity of physics. Nature Reviews Physics 1, 5—7 (2019). PDF

Tunable axion plasma haloscopes (2019) (with Matthew Lawson, Alexander J.Millar, Matteo
Pancaldi, Edoardo Vitagliano) arXiv:1904.11872 [hep-ph]. Phys. Rev. Lett. 123, 141802 520
(2019) NORDITA-2019-038, MIT-CTP-5116. https://doi.org/10.1103/PhysRevlLett.123.141802.
PDF

Color erasure detectors enable chromatic interferometry(with Luo-Yuan Qu, Jordan Cotler, Fei
Ma, Jian-Yu Guan, Ming-Yang Zheng, Xiuping Xie, Yu-Ao Chen, Qiang Zhang, and Jian-Wei
Pan) Phys. Rev. Lett. 123, 243601 (2019) MIT-CTP/5111. PDF

Spectroscopy of spinons in Coulomb quantum spin liquids (2019) (with Siddhardh C.Morampudi
and Chris R. Laumann) arXiv:1906.01628 [cond-mat.str-el] Phys. Rev. Lett 124, 097204 (2020)
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Regularizations of Time Crystal Dynamics (with Alfred Shapere). Proceeding of the National
Academy of Sciences arXiv:1708.03348 [cond-mat.stat-mech], PNAS September 17,

2019 116 (38) 18772-18776. MIT-CTP/4926. PDF

Synopsis: A New Plasma-Based Axion Detector (see 516). PDF

Crystals in Time. Scientific American 321, 5, 28-36 (2019). doi:10.1038/scientificamerican1119-
28.

Quantum independent-set problem and non-Abelian adiabatic mixing (with Biao Wu, Hongye
Yu). Phys. Rev. A 101, 012318 (2020). PDF

Gloria Lubkin (1933-2020). Physics Today, February 2020 doi:10.1063/PT.6.4.20200211a. PDF
Moving mirror model for quasithermal radiation fields (with R.R. Good, V.Linder) Phys. Rev.
D 101, 025012 (2020).PDF

Quantum overlapping tomography (with Jordan Cotler), arXiv:1908.02754 (2019). Phys. Rev.
Lett. Vol. 124,100401 (2020). MIT-CTP/5135. PDF

Three Easy Pieces (in tribute to Roman Jackiw). Contribution to Roman Jackiw: 80th Birthday
Festschrift, ed. A. Niemi,T. Tomboulis, K. K. Phua (World Scientific) arXiv:1912.08092. MIT-
CTP/5167. PDF

Geometric Induction in Chiral Superconductors (with Qing-Dong Jiang, T. H. Hansson). Phys.
Rev. Lett. 124, 197001 — Published 11 May 2020. doi:

10.1103/PhysRevLett.124.197001. arXiv:1912.06665 (2019). MIT-CTP/5166. PDE

Resonant Quantum Search with Monitor Qubits (with Hong-Ye Hu, Biao Wu), CHIN. Phys. Lett.
Vol. 37, No. 5 (2020) 050304.MIT-CTP-5177. PDF

Black and White Holes at Material Junctions (with Yaron Kedem, Emil J. Bergholtz),
arXiv:2001.02625 (2020). Phys. Rev. Research 2, 043285 (2020). MIT-CTP/5165. PDF

The Noise of Gravitons (with M. Parikh, G. Zahariade), International Journal of Modern Physics D
(2020) Int. J. Mod. Phys. D29 (2020) 2042001. DOI: 10.1142/S0218271820420018

arXiv:2005.07211. PDF

Fundamentals — Ten keys to Reality — Book. January 12, 2021. Penguin Press.

Quantum Algorithm for Approximating Maximum Independent Sets (with Hong-Ye Hu, Biao
Wu). arXiv:2005.13089 LT16932. Chin. Phys. Lett. Vol. 38, No0.3(2021)030304. MIT-CTP/5120. PDF
Chromatic interferometry with small frequency differences, (with Luo-Yuan Qu, Lu-Chuan Liu,
Jordan Cotler, Fei Ma, Jian-Yu Guan, Ming-Yang Zheng, Quan Yao, Xiuping Xie, Yu-Ao Chen,
Qiang Zhang and Jian-Wei Pan) Opt. Express 28, 32294-32301 (2020). PDFE

Signatures of the Quantization of Gravity at Gravitational Wave Detectors (with M. Parikh and
G.Zahariade). PHYSICAL REVIEW D 104, 046021 (2021)

arXiv:2010.08208 [hep-th] (2020). PDF

Quantum Mechanics of Gravitational Waves, (with M. Parikh and G. Zahariade).
arXiv:2010.08205 [hep-th] (2020). PHYSICAL REVIEW LETTERS 127, 081602 (2021). PDF
Improved Spatial Resolution Achieved by Chromatic Intensity Interferometry, (with Lu-Chuan
Liu, Luo-Yuan Qu, Cheng Wu, Jordan Cotler, Fei Ma, Ming-Yang Zheng, Xiu-Ping Xie, Yu-Ao
Chen, Qiang Zhang, Jian-Wei Pan) PHYSICAL REVIEW LETTERS 127, 103601 (2021)
arxiv. 2102.02060, Feb 2021. PDF

Models of Hidden Purity. (2021).arXiv:2107.13593, 2021. MIT-CTP/5260. PDF

Revisiting the Unusual Celebrity of Stephen Hawking (book review) The New York Times. April
18, 2021. PDF

Freeman Dyson (1923- 2020). SCIENCE. 15 May 2020. Vol 368, Issue 6492. p. 715¢DOI:
10.1126/science.abb8579. PDF

My Mystical Moment. Edge Conversations. Sept 7, 2021. PDF

Black and white holes at material junctions (with Yaron Kedem, Emil J. Bergholtz) Phys. Rev.
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Research 2, 043285 (2020). [duplicates 528] PDF

Models of Hidden Purity. July 28, 2021. arXiv:2107.13593 [quant-ph]. PDF.
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