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What makes RMP great? 



My qualifications 
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Citations: 68 Google Scholar; 36 Web of Science 



My qualifications 
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Citations: 68 Google Scholar; 36 Web of Science 

Albert & Barabasi RMP (2002):  citations 20,940 GS;  10,611 WoS 



RMP played a large role in my career 

I feel lucky to give this talk 



What makes RMP great? 

• Interpretation: “The impact factor measures the 
number of times a typical article in the journal is likely 
to be cited over time” 
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Impact Factor =  
Total Citations 

Total # Articles 

Womack, PLoS One (2015) 



Table 4. Physics top 10 journals by Impact Factor, 2013. 

Womack RP (2015) Research Data in Core Journals in Biology, Chemistry, Mathematics, and Physics. PLOS ONE 10(12): e0143460. 
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45 articles published 
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When you write a PRL … 

• Introductory paragraphs: 
1. General background of the field and state of the art 
2. What has been the specific recent progress, and 

what is the major question that remains? 
3. “The purpose of this Letter is …” 

• With a small citation budget, you need to give 
high quality, balanced and scholarly references 

• RMP articles are inevitably the iconic citations 
to provide 
– Efficient 
– Maximally helpful to the broad readership of PRL 
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Impact Factor is misleading 

• Power law distributions 

– Article citations 

– Journal impact factors 

• Exponential distributions 

– Citations within a given journal 

– Citations of a given author 

• For RMP 2010, 77 publications 
with a broad distribution 

– Average citation of articles is 422 

P. Seglen (1992) S. Redner (1998, 2004) 
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Impact Factor is misleading 

• Power law distributions 

– Article citations 

– Journal impact factors 

• Exponential distributions 

– Citations within a given journal 

– Citations of a given author 

• For RMP 2010, 77 publications 
with a broad distribution 

– Average citation of articles is 422 

– One article with 8103 citations! 
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While impressive, RMP Impact 
Factor is not at all the whole story 



What makes RMP great? 



It’s not just the sustained high level 
of erudition, comprehensive scope, 

clarity and breadth of topics … 

… that characterizes every article 
I’ve ever encountered in RMP 
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What makes RMP great? 



My personal view … 
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Rare, large fluctuations 
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Rare, large fluctuations 
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Visionary Editors 

32 https://commons.wikimedia.org/w/index.php?curid=9432397 UIUC Physics 

https://uwaterloo.ca/physics-astronomy/events/softest-crystals 

John Tate (1929–41, 1947), J. William Buchta (1941–46, 1948–51), Samuel Goudsmit (1951–
57), Edward Condon (1957–68), Lewis Branscomb (1969–73), David Pines (1973–95), 
George Bertsch (1996–2005), Achim Richter (2006–17), and Randall Kamien (2017–) 



Editorial Policy 

• Lewis Branscomb et al. 1969: “The best papers in 
the Reviews of Modern Physics should be 
milestones of physics, embodying the intellectual 
contributions of hundreds of others whose work 
appears in the original literature” and that RMP 
authors “assume responsibilities: a responsibility 
to these hundreds of authors whose work may be 
referenced … and an even greater responsibility 
to the reader, who is entitled to assume that a 
paper in Rev. Mod. Phys. is as complete, as 
objective, and as critical as it can reasonably be.” 
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Editorial Policy 

• Pines et al. 1974:  “relax the traditional requirement 
that a review be complete, provided the author has 
been a major contributor to the field in question”. 
 

• Kamien et al. Today:  “Finally, we would like to keep 
RMP’s tradition of publishing articles that provide a 
broad new framework for understanding the 
phenomena in a given field, for example the papers 
by Feynman, Bethe, and Fermi, but we will be highly 
selective of such articles” 

 
34 



35 



New Perspectives 

• RMP provides a summary 
of a field 

• RMP provides a synthesis 
of a field 

 

• Sometimes RMP presents 
a new perspective, in 
extreme cases changing 
the course of the field 
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New Perspectives 

• Chandra’s famous 
RMP on Stochastic 
Processes (9532 GS 
citations) 

 

• Part of the review 
concerned the 
author’s ongoing 
and future work! 
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Previews of Modern Physics 



Previews of Modern Physics 

 



Instabilities & Pattern Formation 

• Langer’s RMP (1980) 

– Citations: 2716 (GS), 
1908 (WoS) 
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https://www.aps.org/programs/honors/prizes/prizerecipient.cfm?first_nm=James&last_nm=Langer&year=1997 



Instabilities & Pattern Formation 

• “Outside the realm of biology, some of the most beautiful and 
familiar examples of spontaneous pattern formation in Nature 
can be found in the growth of crystals. Compared to complex 
biological processes, these systems represent conceptually simple 
examples of self-organization; but we shall see that, even here, 
the underlying mechanisms are not well understood.” 41 
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Instabilities & Pattern Formation 
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Langer (1980) 
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Langer (1980) 



• These are questions 
(1)-(3) of a long list of 
(11) problems. 

 

• In the face of an 
apparently successful 
theoretical start, 
Langer was so 
dissatisfied with the 
basis of the work that 
he outlined a 
research program 
that would take 
another 20 years to 
begin to come to 
fruition! 
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Instabilities & Pattern Formation 

• Jim Langer: “Interesting!  I had forgotten 
about that paper.  Much of it was wrong, as I 
guessed in the conclusion.  The theory was 
done  correctly with your help in the next five 
years or so, which must be your main point.” 

 

• “Of course you can quote me.  As you know, 
I’ve always insisted that it’s important to make 
mistakes.” 
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APS 2012 
In Boston! 



Static Critical Phenomena 

• Kadanoff’s RMP (1967) 

–  Citations: 1697 (GS)  
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https://physicstoday.scitation.org/do/10.1063/PT.6.6.20190114a/full/ 



Leo’s great idea 

Coarse-graining the Hamiltonian 









Block spin Hamiltonian is same as spin Hamiltonian 



Block spin Hamiltonian is same as spin Hamiltonian 



Static Critical Phenomena 

• Significance of this early paper: first detailed 
confrontation of scaling theory with experiment 
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Fitting power laws is difficult due to background 
subtractions, fitting Tc, limited range of scaling 





The correct value for the specific heat exponent is about 0.11, but these measurements 
are difficult to do, require background subtractions, hard to get enough decades of 
scaling, and the critical temperature is a fitting parameter that can readily change the 
deduced exponents 







Universality 



Scaling laws 





Data collapse 



These are some of the earliest tests of data collapse or Widom scaling 



Static Critical Phenomena 

• Leo Kadanoff: “The materials research lab had just been set up at 
Urbana, and my colleagues in the lab kindly, or maybe occasionally 
not-so-kindly, allowed me to commandeer their graduate students 
and post-docs, to give lectures in the seminar, and in the end to put 
together a review paper. This is something we did over a course of 
six or eight months. We reviewed, I believe, every experiment that 
we could reasonably find involving critical phenomena. And 
managed to fit them all into some picture which included this new 
scaling point of view, based, of course, on the phenomenology that 
had been developed by Widom. Based upon the phenomenology 
which had also in parallel, and earlier than my work, I believe, been 
developed by Patashinski and Pokrovsky. You guys could check the 
stuff, but although I was probably unaware of the work, the work, I 
believe, was previous to mine. And maybe even previous to 
Widom's.” 
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Physics of Scale Project (2004). https://authors.library.caltech.edu/5456/1/hrst.mit.edu/hrs/renormalization/public/index.html 



Some (but not all) milestones in RG history 

Ben Widom proposed 

“data collapse” (1965) 

Leo Kadanoff derived 

data collapse from 
scaling  concepts (1966) 

Ken Wilson developed 
the RG based on  Kadanoff’s  

scaling ideas (1971) 



RG and the Kondo Problem 

• Wilson’s RMP (1975) 

– Citations: 4628 (GS) 
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https://www.nytimes.com/2013/06/21/science/kenneth-wilson-nobel-physicist-dies-at-77.html 



What is the Kondo problem? 

70 

Discard 
everything that 
does not spark 

joy! 



What is the Kondo problem? 
• Scattering of conduction band 

electrons from a single 
magnetic impurity 
– Resistivity  

– What is the resistivity as T  0? 

 

• The problem is that the 
calculation of the upturn 
leads to a divergent resistivity 
at T = 0.  
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Kondo (1964) 



The state of RG  c. 1975 

• Wilson begins by comparing spatial derivatives 
and their continuum limit with functional 
integration … 
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The state of RG  c. 1975 
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The state of RG  c. 1975 
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RG beyond Feynman diagrams 
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RG beyond Feynman diagrams 
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Wilson’s conception of RG 
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Wilson’s conception of RG 

• We have written the equations of water flow. From experiment, we find a 
set of concepts and approximations to use to discuss the solution—vortex 
streets, turbulent wakes, boundary layers. When we have similar 
equations in a less familiar situation, and one for which we cannot yet 
experiment, we try to solve the equations in a primitive, halting, and 
confused way to try to determine what new qualitative features may come 
out, or what new qualitative forms are a consequence of the equations. 
Our equations for the sun, for example, as a ball of hydrogen gas, describe 
a sun without sunspots, without the rice-grain structure of the surface, 
without prominences, without coronas. Yet, all of these are really in the 
equations; we just haven’t found the way to get them out. 
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http://www.feynmanlectures.caltech.edu/II_41.html Scientific American 



Wilson’s conception of RG 

• The next great era of awakening of human intellect may well produce a 
method of understanding the qualitative content of equations. Today we 
cannot. Today we cannot see that the water flow equations contain such 
things as the barber pole structure of turbulence that one sees between 
rotating cylinders. Today we cannot see whether Schrödinger’s equation 
contains frogs, musical composers, or morality—or whether it does not. 
We cannot say whether something beyond it like God is needed, or not. 
And so we can all hold strong opinions either way.  
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http://www.feynmanlectures.caltech.edu/II_41.html Scientific American 
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Page 34 out of 68 pages of RMP 

• Up to now the article is a review of sorts, 
although rather idiosyncratic! 
 

• The experience of reading it for the first time 
is a rewiring of one’s world view about physics 

 

• The rest is all new calculation … 
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RG Onions 
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RG Railroad 
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Wilson’s result 
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I guess 
fluctuations at 
intermediate 

wavenumbers 
don’t spark joy 
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I guess 
fluctuations at 
intermediate 

wavenumbers 
don’t spark joy 

Wilson’s RG solution of the 
Kondo problem was the first 

example of a non-perturbative 
and controlled calculation of a 
strong coupling problem and 

established the RG as a powerful 
method beyond Feynman 

diagrams 



Statistical Mechanics of Cellular Automata 

• Wolfram’s RMP (1983) 

– Citations: 3419 (GS) 
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https://www.stephenwolfram.com/scrapbook/page3/#1982_discoveries 



Statistical Mechanics of Cellular Automata 
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Statistical Mechanics of Cellular Automata 
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Statistical Mechanics of Networks 

• Albert & Barabasi RMP 
(2002) 

– Citations: 20,946 (GS) 
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https://twitter.com/barabasi/status/1007163523619807232 



Statistical Mechanics of Networks 
• A real review 

article, covering 
seminal 
developments: 
– Small world 

networks 

– Scale free networks 

• But timely and 
prescient in the 
scope, implications 
and future 
significance of the 
subject matter 
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How to write a Preview of Modern Physics 

• Previews of Modern Physics define a future field 
of science 
– Timing is critical! 
– Don’t be afraid to give away your best ideas in this 

format, rather than a PRL, Nature Physics, … 
 

• Previews of Modern Physics are inspiring, 
because they open doors, not close them 
– They are the first word on a subject, not the last 

 

• Previews of Modern Physics can be wrong, but 
they fail spectacularly 
– By addressing risky problems, they maximise the 

chance for discoveries that are deep and subtle 
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Happy Birthday RMP! 


