
MCTP Endorsements 

 In order to assess our impact, we collected some endorsements for the MCTP and its 

activities. One email message was sent to Members and to Workshop participants (not 

Conference participants), and the following responses arrived.  All were positive.  They came 

from other departments and colleges in the University, nationally, and internationally.   

List of all endorsements received  

University of Michigan 

 Fred Adams, Professor of Physics, University of Michigan 

 Antony Bloch, Professor of Mathematics, University of Michigan 

 Joe Conlon, Professor of Mathematics, University of Michigan 

 Charlie Doering, Professor of Mathematics, University of Michigan 

 Rachel Goldman, Associate Professor Depts. of Materials Science & Engineering and 

Electrical Engineering & Computer Science, University of Michigan 

 Philip Hughes, Research Scientist, Astronomy, University of Michigan 

 Robert M. Ziff, Professor of Chemical Engineering, Univ. of Michigan 

 Peter Smereka, Professor of Mathematics, University of Michigan 

 Trachette L. Jackson, Associate Professor of Mathematics, University of Michigan 

Other US Institutions 

 Alexey Petrov, Associate Professor of Physics and Astronomy, Wayne State University 

 Pran Nath, Matthews Distinguished Professor of Physics, Northeastern University 

 Steve Martin, Professor of Physics, Northern Illinois University 

 Paul Langacker, Professor of Physics, Institute for Advanced Study, Princeton University 

 David Shih, Institute for Advanced Study, Princeton University 

 Stuart Raby, Professor of Physics, Ohio State University 

 Jesse Thaler, Miller Institute for Basic Research in Science, University of California, 

Berkeley 

 Stanley Deser, Ancell Professor of Physics, Brandeis University, Fellow, National 

Academy of Sciences 

 Eric Linder, Lawrence Berkeley Laboratory 

 Michael R. Douglas, Professor of Physics and Astronomy, Rutgers University 

 Frederick J. Mayer, President, Mayer Applied Research Inc, Ann Arbor, MI 

 Michael Ratz, Postdoctoral Fellow, Physikalisches Institut der Universitat Bonn, 

Germany 

 Arkady Tseytlin, Professor of Physics, Ohio State University 

 Howard Schnitzer, Edward and Gertrude Swartz Professor of Theoretical Physics,  

Brandeis University 

 Rafael Nepomechie, Professor, Physics Department, University of Miami 

 R. N. Mohapatra, Professor of Physics, University of Maryland 

 Michael Dine, Professor of Physics, University of California Santa Cruz 



 William Kinney, Assistant Professor of Physics, University of Buffalo 

Foreign Institutions 

 Bobby Acharya, Professor of Physics, International Center for Theoretical Phyiscs, 

Trieste, Italy 

 Gregory Fleishman, Professor, National Radio Astronomy Observatory & Ioffe Physico-

Technical Institute, Russia 

 Sasha Dolgov, Professor of Physics, ITEP, Moscow & INFN, Ferrara 

 Kiwoon Choi, Professor of Physics, KAIST, Taejon 

 Baruch Meerson, Professor of Physics, Racah Institute, Hebrew University of Jerusalem, 

Israel 

 Eshel Ben-Jacob, Professor of Physics, The Maguy-Glass Chair in Physics of Complex 

Systems, Tel Aviv University, Israel, Past President, Israel Physical Society 

 Joe Silk, Savilian Professor of Astronomy, Oxford University, UK 

 S.F.King, Professor, Department of Physics and Astronomy, University of Southampton, 

UK 

 Giovanni Russo, Professor of Mathematics, University of Catania,  Italy 

 Igor M. Sokolov, Professor, Statistische Physik und Nichtineare Dynamik Institut für 

Physik , Humboldt-Universität zu Berlin, Germany 

 Jeanette E. Nelson, Dipartimento di Fisica Teorica, Universita` di Torino and Istituto 

Nazionale di Fisica Nucleare, Sezione di Torino, Italy 

 George Papadopoulos, Department of Mathematics, King's College London, UK 

 Sacha Davidson, Institut de Physique Nucleaire, Univ Claude Bernard, Lyon, France 

 Fabio Marchesoni, Professor, Dipartimento di Fisica, Universita' di Camerino Camerino, 

Italy 

 Marc Henneau, Professor of Theoretical Physics, Université Libre de Bruxelles & 

Director, International Solvay Institutes, Belgium 

 Ignacio Cirac, Director, Max-Planck Institut für Quantenoptik , Garching, Germany 

 Christophe Grojean., Staff Scientist, Theoretical Physics Division, French Atomic Energy 

Commission, Saclay, France 

 Eric Bergshoeff, Professor, Theoretical High Energy Physics, Groningen University, 

Netherlands 

 

Sample quotes from endorsements received 

‘I spent an extended period of two months this year at the MCTP. I realized that the MCTP is 

one of the unique centers in the world in which string theorists, phenomenologists and 

experimentalists (high energy and astro-particle) interact on a daily basis in an extremely 

stimulating, productive and friendly environment. This balance is very difficult to achieve and 

find elsewhere and should be heartily supported in the future.My visit was extremely productive 

and has lead me to new research areas and I eagerly look forward to returning in the future.’ 

Bobby Acharya 

International Center for Theoretical Physics, Trieste, ITALY 

 



‘I think I got my NSF CAREER award (PHY-0547794) in part due to being an Associate Member 

of MCTP...’ 

Alexey Petrov 

Professor of Physics, Wayne State University 

 

‘I have had the pleasure to participate in four MCTP workshops or conferences in the last three 

years. I have found these events to be some of the most fruitful that I have attended over that time 

period. In every occasion I have come away with new ideas or new ways of thinking about 

previously held scientific viewpoints. The mission of the MCTP -- to bring together experts 

across disciplines in order to attack specific problems -- inevitably produces the right 

combination of talent to produce meaningful results and truly make progress in a certain 

direction of theoretical physics. My own interests lie in string phenomenology, which is to say 

connecting string theory to experimental physics. It is not a stretch to say that the emergence of 

this field as a bona fide area of study in the high energy community owes a large debt of 

gratitude to the efforts of the MCTP and its membership.’ 

Brent Nelson 

Northeastern University 

 

‘This is a letter of endorsement for the Michigan Center for Theoretical Physics. In the past 

years the center has spawned interaction among the leading thinkers of my discipline by 

innovative and creative programs. The results are multiple publications with ground-breaking 

ideas that I expect will be assisting the field as the LHC is about to turn on and collect data.It is 

impressive that the center has created strong links between experimentalists and theorists and 

has instigated collaboration between them that is especially crucial and timely. It is also 

remarkable that the center is a pole of attraction for the very bright young researchers as well as 

for the mavericks of the field. I have and will continue participating in the center activities 

myself and will support the center with great enthusiasm as its effectiveness and intellectual 

leadership is manifested by the work spawned and produced.’ 

Dr. Maria Spiropulu 

Research Physicist, CERN-Physics Department 

 

‘I attended a workshop at the MCTP in January and appreciated the stimulating and lively 

atmosphere there, as well as the laudable determination to be at the forefront of exploiting the 

results of the LHC when they come out.’ 

Joe Conlon 

Professor of Mathematics, University of Michigan 

 

‘Getting support from bodies such as NSF and NASA sounds easy, but in fact both have little to 

offer in this area. NSF specifically funds conferences only through remnant funds; the sums are 

limited and availability comes down to chance.  Thus MCTP funds are a godsend. But the impact 

is enormous. To be able to offer support for attendance, when people are most used to being 

asked for money, often comes as a very welcome surprise. 

 

With a contribution from MCTP (and matching funds from the NSF -- we got 

lucky!) we were able to bring in people from Eastern Europe and the FSU, as well as provide 

some support to people for whom the trip would otherwise have been prohibitive -- e.g., Japan. 



Facilitating attendance for those from now struggling institutions was really appreciated.’ 

Philip A. Hughes 

Research Scientist Emeritus and Intermittent Lecturer in Astronomy, University of Michigan 

 

‘It is my pleasure to say that I was highly impressed by the recent jet conference held at Ann 

Arbor. Indeed, it was a seldom example of a highly focused meeting with a well arranged order 

of very interesting presentations. 

 

Thank you very much for inviting and bringing me to the meeting, I was indeed happy to meet 

people and learn (and arrange in my head) a number of the jet physics ideas, models, and 

observations.’ 

Gregory Fleishman  

Ioffe Physico-Technical Institute, Russian Federation 

 

‘I am writing this to acknowledge the recent MCTP workshop "LHC New Physics Signatures 

Workshop (Jan. 5-11, 2008)" for providing me a good opportunity to learn LHC related physics. 

I enjoyed discussions with many participants, and could get a new idea on applying my previous 

work on the collider variable m_T2 to the measurement of the top mass at the LHC, which I am 

currently working on. 

 

I think MCTP has been doing a great job for physics community worldwide, and strongly hope it 

continues for the future.’ 

Kiwoon Choi 

Professor of Physics, KAIST, South Korea 

 

‘I was a participant in the 1st Annual Midwest Conference for Undergraduate Women in 

Physics.  It was a great event and I am one of the participants from University of Illinois at 

Urbana Champaign who is helping to organize the event for next year. The conference was a 

great opportunity for women around the Midwest to come together with other women in physics 

and also show what can be done after our undergrads. There were conferences that were hard to 

get to on the east and west coasts and it was great that it was brought to the Midwest.’ 

Leslie Bubel 

University Of Illinois at Urbana-Champaign 

 

‘I attended the G2 Holonomy workshop.   I found this workshop to be extremely enlightening and 

stimulating.     The interactions I had with other participants of the workshop enabled me to 

develop a new outlook on the subject of string theory and string model building. I hope to be 

able to do some research in this area in the near future.’ 

Stuart Raby 

Professor of Physics, The Ohio State University 

 

‘I'm happy to reply in detail, for my own experience is that MCTP has been a remarkably 

stimulating force for interdepartmental activities here at Michigan. … I hope that MCTP can 

continue to play the kind of galvanizing role that it so effectively has in recent years.’ 

Charlie Doering 

Professor of Mathematics, University of Michigan 



 

‘I have attended 4 MCTP workshops or conferences in recent years, i.e., the 2004 String 

Phenomenology Conference, the 2007 Kane Symposium, the 2007 G2 Compactification 

Workshop, and the 2008 LHC Workshop. I have found these to be extremely useful, stimulating, 

and pleasant. The physics and formal lectures were excellent, the mix of people from different 

disciplines (especially in the G2 workshop) was very good, and the relaxed schedules that 

allowed plenty of time for discussions were ideal. Perhaps most important for me is that I have 

met many excellent young scientists at these meetings. The MCTP is performing a very important 

function and I hope it will continue permanently.’ 

Paul Langacker 

Professor of Physics, School of Natural Sciences 

Institute for Advanced Study, Princeton 

 

‘In the past three years, I have attended three workshops hosted and organized by the MCTP. 

These workshops have been great success, in fact they are probably the most beneficial 

conferences I have attended over this time period. This is a result of well thought-out structure 

and organization, an atmosphere conducive to collaboration and discussion, and an emphasis on 

new and emerging results in topics critical to physics beyond the Standard Model. I strongly 

endorse the activities of the MCTP in this area.’ 

Stephen P. Martin 

Northern Illinois University 

 

 ‘For me, it has been a great source of help in having interdisciplinary interactions with 

members of the physics department and has given me a reason to come to central campus on a 

regular basis from the engineering college.’ 

Robert M. Ziff        

Professor of Chemical Engineering, Univ. of Michigan 

 

‘The MCTP is an exciting and stimulating resource for physics,  Mathematics and science in 

general at the University of Michigan that greatly Benefits students and faculty … I have found 

that in visits to other universities people really know  about MCTP and that this has Michigan 

put theoretical science on the map in a  way that individual departments here cannot do…’ 

Anthony Bloch,  

Professor of  Mathematics, University of Michigan 

 

‘To summarize, from many decades’ experience in our field, MCTP has brought back the glory 

days of UM Physics and I fervently hope that this initial period’s success will be continued in the 

next cycle you so richly deserve.’ 

Stanley Deser 

Ancell Professor of Physics, Brandeis University, Member, National Academy of Sciences 

 

‘As far as I can see, the very successful activities of the Center put it on a par with such world 

renowned programs as the KITP at Santa Barbara, the Newton Institute at Cambridge and the 

Yukawa Institute for Theoretical Physics in Kyoto.’ 

Baruch Meerson  

Professor of Physics, Racah Institute, Hebrew University of Jerusalem 



 

‘I sincerely hope that the MCTP funding can continue or hopefully even be enhanced. Such 

funding enables international research to flourish, and collaborations to be maintained across 

international boundaries, resulting in high quality research to be performed that would not 

otherwise be possible.’ 

S.F.King,                                  

Professor, Department of Physics and Astronomy, University of Southampton, UK 

 

‘It was really a great thing to open the Michigan Center for Theoretical Physics. As a person 

from abroad, I must state, that the Center has brought a lot for the visibility of the whole your 

University from the outside: I still remember a nice posters which I have seen in Freiburg (where 

I was at that time) when the Center was opened. This poster immediately attracted my attention, 

…’ 

Igor M. Sokolov 

Statistische Physik und Nichtineare Dynamik Institut fuer Physik  

Humboldt-Universitaet zu Berlin 

 

‘Funding of the MCTP not only demonstrates the Univ of Michigan's commitment to excellence 

in Physics research but it also puts the international spotlight on U. Mich. in our field.’ 

R. N. Mohapatra 

Professor of Physics, University of Maryland 

 

‘The University of Michigan has played an important role in the History of High Energy Physics. 

MCTP gives the University the opportunity to become one the leading actor of this new century 

in the race to discover the ultimate secrets of matter at the tiniest scales ever explored.  Let us 

make MCTP that exciting place where everybody wants to visit.’ 

Christophe Grojean. 

Staff Scientist, Theoretical Physics Division, French Atomic Energy Commission, Saclay 

 

‘I am currently an undergraduate student at the University of Chicago, and I attended the 

Midwest Conference for Undergraduate Women in Physics in January.  I thought the conference 

was very successful and very well organized.  I had recently submitted my application for 

Michigan's Ph.D. program in physics, and the conference gave me an excellent view into 

Michigan's physics department and allowed me to meet several professors and graduate 

students.  This experience was instrumental in my decision to attend Michigan's program this 

coming year.’ 

Melinda Morang 

University of Chicago 

 

Dear Prof. Kane: 

 

We are writing to document the importance of MCTP as a means of facilitating collaboration 

between the Physics Department and the Mathematics Department here at the University of 

Michigan. Over the past four years, the two of us have actively collaborated on a series of 

projects that span the interests of both the Math and Physics Departments. MCTP played a key 



role in bringing about this collaboration. We have appreciated their support in hosting visitors 

and meetings of interest to both of us. A brief outline of this work is given below:  

 

[1] Our first paper explores orbits in extended mass distributions that arise in many 

astrophysical settings, including dark matter halos, galactic bulges, and young star clusters. For 

the relevant potential, one can readily calculate orbital solutions as a function of energy and 

angular momentum using numerical methods; in contrast, we present a number of analytic 

results for this potential and prove a series of general constraints showing that orbits have 

similar properties for any extended mass distribution. This work discusses circular orbits, radial 

orbits, zero energy orbits, definitions of eccentricity, analogs of Kepler’s law, definitions of 

orbital elements, and the relation of these orbits to spirograph patterns (epicycloids). 

 

[2] Our next paper uses the results of paper [1] to construct an analytic framework for 

calculating the assembly of galactic disks from the collapse of gas within dark matter halos, with 

the goal of determining the surface density profiles for galactic disks. In this formulation of the 

problem, gas parcels (baryons) fall through the potentials of dark matter halos on nearly 

ballistic, zero energy orbits and collect in a rotating disk. This calculation is carried out for a 

variety of pre-collapse mass distributions with varying amounts of angular momentum. For 

simple initial conditions, the resulting disk surface density profiles have nearly power-law forms 

with well-defined edges determined by the centrifugal barrier of the problem. Using statistical 

methods, however, we can generalize this basic scenario to include multiple accretion events 

(e.g., due to gas being added to the halo via merger events). With this complication, the 

composite surface density attains a nearly exponential form, consistent with profiles of observed 

galaxies. 

 

[3] As the next generalization, we construct an analytic form for a triaxial potential that 

describes the dynamics of a wide variety of astrophysical systems (including dark matter halos, 

galactic bulges, and young star clusters). Using this analytic form of the potential, and the 

corresponding force laws, we construct orbit solutions and show that a robust orbit instability 

exists in these systems. For orbits initially confined to any of the three principal planes, the 

motion in the perpendicular direction can be unstable. We discuss the range of parameter space 

for which these orbits are unstable, find the growth rates and saturation levels of the instability, 

and develop a set of analytic model equations that elucidate the essential physics of the 

instability mechanism. This orbit instability has a large number of astrophysical applications, 

including understanding the formation of dark matter halos, the structure of galactic bulges, the 

survival of tidal streams, and the evolution of embedded star clusters. This instability also 

provides a direction for new mathematics, as described next. 

 

[4] Motivated by the problems in astrophysics described above [1–3], we consider solutions to 

Hill’s equation with forcing strength parameters that vary from cycle to cycle. The results are 

generalized to include period variations from cycle to cycle. The development of the solutions to 

the differential equation is governed by a discrete map. For the general case of Hill’s equation 

in the unstable limit, we consider separately the case of purely positive matrix elements and 

those with mixed signs; we then find exact expressions, bounds, and working estimates for the 

growth rates. We also find exact expressions, estimates, and bounds for the infinite products of 

several 2×2 matrices with random variables in the matrix elements. In the limit of sharply spiked 



forcing terms, we find analytic solutions for each cycle and for the discrete map that matches 

solutions from cycle to cycle; for this case we find the growth rates and the condition for 

instability in the limit of large forcing strength, as well as the widths of the stable/unstable zones. 

 

[5] Continuing our study of stochastic problems at the interface of mathematics and 

astrophysics, we next consider the effects of turbulence on mean motion resonances in extrasolar 

planetary systems and predict that systems rarely survive in a resonant configuration. A growing 

number of systems are reported to be in resonance, which is thought to arise from the planet 

migration process. If planets are brought together and moved inward through torques produced 

by circumstellar disks, then disk turbulence can act to prevent planets from staying in a resonant 

configuration. We study this process through numerical simulations and via analytic model 

equations, where both approaches include stochastic forcing terms due to turbulence. If 

turbulence is common in circumstellar disks during the epoch of planet migration, with the 

amplitudes indicated by current MHD simulations, then planetary systems that remain deep in 

mean motion resonance are predicted to be rare. This result has important implications for 

ongoing searches for extrasolar planets. The above five projects have been the fruitful result of 

our collaboration between the Math and Physics Departments. Note that the interaction goes 

both ways: The existing expertise in math has helped resolve a number of outstanding issues in 

astrophysics, whereas these physical problems have provided grist for new mathematics. We 

look forward to continuing interactions in the future and hope that MCTP will support such 

work. 

 

Sincerely, 

Fred Adams, Professor of Physics, fca@umich.edu 

Anthony Bloch, Professor of Mathematics, abloch@umich.edu 
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