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1. Overview
1.1 Message from the Director

The goal of the Michigan Center for Theoretical Physics is to promote research in
theoretical physics and related fields. It is designed to have a strong infrastructure,
so that to arrange a workshop or conference or visitor, the scientists only need to
have a scientific structure ¢ a workshop topic, dates and the desired speakers ¢ and
the MCTP secretariat can arrange everything else. Thus the marginal cost for
scientists is much smaller than arranging their own workshop; this greatly facilitates
having these important and stimulating activities. MCTP basically works by
responding to proposals. There are 89 Full Members of MCTP, all professors at the
University of Michigan with activity in theoretical physics, and over 2000 scientists
have been brought to our campus by MCTP activities.

MCTP strengthens the research success of the university in many ways. It
leverages additional grant support federally and elsewhere. It strengthens faculty
recruiting since it strengthens research opportunities. Faculty and postdocs and
students who participate in programs learn about the attractive science and
ambience here and are thus more likely later to accept offers or send top people
here.

The fiscal year beginning July 2008 - June 2009 has been a productive one for the
Michigan Center for Theoretical Physics (MCTP). During this period, there were five
major scientific programs of various areas of interests that MCTP facilitated: the
o FdzaltAGes |yl tedAOAdde I wolksfor, the thiri Ndd dzY A y I €
DI dzAaAS ¢ K/cﬁkﬁhbhl’wsrﬁ&-lc @nd Dark Matteré ¢ 2 NJ & fGedtIakesi KS a
Strings¢ YORSNBY OS | yR (iAokic BhRiddvith Rare Atordsy. Thé
MCTP also supported a large number of visitors over the last year, and organized two
successful year-long visitor programs, one for young high energy theorists and
another for a special year of mathematical string theory.

These workshops and visitor programs represent a major portion of the scientific
impact of the MCTP. As such, we have provided additional explicit information on
these activities -- both for the previous and upcoming fiscal year -- in the sections
that follow.

During the fiscal year MCTP members produced 89 publications in various areas
of theoretical physics, bringing the total number of MCTP publications to 686. The list
of publications may be found in Appendix E or at:
http://www.umich.edu/~mctp/PubPgs/publication.main.html

There are currently 89 Full members from the Departments of Aerospace
Engineering, Astronomy, Biophysics and Statistical Physics, Chemical Engineering,
Chemistry, Computer Science, Ecology and Evolutionary Biology, Geological Sciences,
Materials Science and Engineering, Mathematics, Philosophy, Psychology, Statistics
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and Physics. We are happy to note that the Full Membership includes several
experimental colleagues who take an active interest in theory. In addition, there are
75 Associate Members from an even more diverse list of departments within and
without Michigan. The membership list is given in Appendix C.

According to the bylaws, each spring, the Director of The Michigan Center for
Theoretical Physics shall present an annual report and submit the projected MCTP
budget for the next fiscal year. Accordingly, we have included the actual budget for
fiscal 2007¢2008, an estimate for the remainder of fiscal 2008-2009, as well as the
projected budget for2009-H N M ® ¢ KS 5df-tidcbhtesiMdmariesard | G S
delivered annually at the Winter MCTP General Meeting. They are available on the
web at: http://www.umich.edu/~mctp/history.html. Considerable additional
information about MCTP activities and structure is available in the three year reviews,
available at the MCTP website as well.

Executive Committee member elections are held at the winter General Meetings.
Gus Evrard (Astrophysics/Cosmology/Relativity) will be stepping down to be replaced
by Dragan Huterer, as will Leo Pando Zayas (Particle Theory) to be replaced by Aaron
Pierce. We would like to take this opportunity to thank Gus and Leo for their helpful
advice and hard work and to welcome aboard Dragan and Aaron.

1.2 External kinding

The MCTP has continued with major external funding in the form of an annual
Matching Funds Grant for the particle physics and cosmology side of the MCTP for
eight years. So far this has brought in $1,800,000 from the DoE (Pls Gordon Kane,
Finn Larsen, and James Liu.) These MCTP matching funds (denoted Task T) are
separate from, and in addition to, the regular high energy theory DOE grant. They are
aimed at strengthening the mission of the MCTP, and are controlled by MCTP
members from the particle physics and cosmology sides. None of the matching funds
can be used for travel or salary for particle theory and cosmology faculty; they are
only for activities that extend and amplify MCTP activities.

External fundraising efforts began in fiscal year 2006 with the involvement of the
LS&A Development Office and other MCTP efforts. One initiative has been the
FLILRAYGYSYG 2F | a5ANBOG2NRa [/ 2dzyOAf é 0O2YL
business, media and scientific communities, whose job will be to spread the word on
GKS /SYyiSNRna | OGAGAGASAE YR LINRPGARS £ SIRSN
also been excited to obtain a Visiting Committee, under the leadership of Stephen
5Q! NDe&z 02YL}RaSR 2 fomruditd ldaders from Scittlzdstef Sa a | y R
Michigan, who have agreed to help the MCTP achieve its goals and strengthen the
MCTP financially. The Visiting Committee is now working with the LS&A Development
Office.

1.3 Recruitingmpact

MCTP has had significant and growing impact on physics recruitment at all levels.
According to James Wells, MCTPDNJ Rdzt ¢S { G dzRSy i ! ROA&2NE a i

-5-
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those wishing to do theoretical physics is quite strong and getting even stronger
0SOlFdzasS 2F (KS a/iotfacdty who aclpte®RpdsdidnsittyeR 2 dzy
department, in a very competitive market, have stated that the opportunities

provided by MCTP played a major role in their decision to join us.

1.4 Summer Schools

Ly (G4KS wmMdon Qa -famguRseriastisum@ér schhoolsdvas Neld B
the University of Michigan, with major impacts on both the development of frontier
areas of physics, and on the quality of physics at the University.

A school on quantum information science was held June 16-27, 2008 directed by
Luming Duan, Chris Monroe and Aaron Leanhardt. We look forward to the second
school in this area, in July 2010. We hope to eventually have schools every summer.
In addition to contributing to frontier areas of science, these schools will bring
distinguished lecturers, leading students and recent PhDs here, which makes it more
likely they can later be recruited, and that they will encourage their students,
postdocs, and colleagues to come here.
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2. Fiscal Year: 2007-2008
2.1 Conferences and dvkshops
The MCTP held the following workshops and conferences in 2007-2008:

The Globular ClusterBwarf Galaxies Connectiohugust 27-29, 2007
Organizer: Oleg Gnedin Ly

LHC New Physics Signatures Workshejuary 5-11, 2008
Organizers: A. Pierce, G. Kane, J. Wells

1*' Midwest Conference for Undergraduate Women in Physisuary 18-20, 2008
Organizers: J. Ogilvie, T. McKay

Dark Side Il Workshoplay 27-June 14, 2008
Organizers: K. Freese, D. Huterer, T. McKay

Michigan Quantum Summer Schakine 16-27, 2008
Organizers: L. Duan, A. Leanhardt, C. Monroe

40™ Midwest Theoretical Chemistry Conferenaee 26-28, 2008
Organizers: E. Geva, B. Dunietz

2.2 Visitors

Individual short and long term visitors included:

Valya Zakharov (Max Planck Institute, Germany) - Akhoury
Lu Sham (UCSD) - Duan

Shiliang Zhu (South China Normal University) ¢ Duan
Bobby Acharya (ICTP, Trieste) ¢ Kane, Pierce, Liu

Giovanni Russo (University of Catania, Italy) ¢ Smereka
Sasha Dolgov (Niels Bohr Institute) ¢ Akhoury

David Kessler (Bar llan University, Israel) ¢ Sander

Eshel Ben-Jacob (Tel Aviv University) ¢ Zochowski

Andrew Zentner (University of Pittsburgh) ¢ Huterer

The MCTP supported two visitor programs:

Visitor Program for Young High Energy Theorists
Astronomy Distinguished Public Lecture Series
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2.3 Successl Proposals 20072008

The MCTP Executive Committee received 31 proposals for various scientific activities
and, after careful consideration, has recommended the following for approval by the

Physics Department:

Workshops and Conferences

Kane,
"LHC New Physics Signatures”  MCTP-08-03 Pierce, S 22,000
Wells
The C_Slobular CIu_ste:s-Dwarf MCTP-08-06 Gnedin $ 15000
Galaxies Connection
Liu/Larsen/
"String and Gauge Theories MCTP-08-08*Ext.  Pando $ -
Workshop" FY07S 18,000 Zayas
Freese/Bern
"Dark Side 11" FYO7 $35,000 MCTP-08-09*Ext.  stien/Gondo $ -
lo/McKay
Como0gyierse PO yicrpog12  Adhowy 5 6000
McKay,
SWIP/Undergrad Workshop MCTP-08-16 Ogilvie S 10,000
Midwest Theoretical Chemistry MCTP-08-27 Geva $ 10,000
Conference
Michigan Quantum Summer MCTP-08-29 Duan S 20,000
School
Workshop Total $ 83,000
Visitors
Zakharov, Valentine 1 mo visit MCTP-06-12*Ext.  Akhoury Extension
Sham, Lu 2 weeks MCTP-08-01 Duan S 1,500
Zhu, Shiliang 1 month MCTP-08-02 Duan S 4,350
Acharya, Bobby 3 months MCTP-08-04 Kane, S 12,000
Pierce, Liu
Russo, G. travel costs MCTP-08-05 Smereka S 3,500
Young High Energy Theorists MCTP-08-07 Liu, Larsen, S 8,000
Visitor Programs Cremonini,
PandoZayas
Dolgov, Sasha Visitor support ~ MCTP-08-11 Akhoury S 4,000
Kessler, D. Visitor support MCTP-08-13 Sander S 3,500
Visitor program support MCTP-08-14 Bloch S 6,000
g%i%ssﬁﬁdz'gggdem MCTP-08-15 Kane/Castro  $ 750
Co-Sponsored Science Café MCTP-08-25 Kane S 500
Ben-Jacob, Eshel travel funds MCTP-08-26 Zochowski S 1,500
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Zentner, Andrew 1 Month MCTP-08-28 Huterer S 3,800
Co-Sponsored ICAM Meeting MCTP-08-31 Sander S 850
Visitor Total § 50,250

The total of funds allocated through proposals is $163,247. The full budget is given in
the following section.

2.4 20072008 Ridget (actual)
For the fiscal year ending June 30, 2008

Income
LS&A allocation $200,000
Physics allocation $250,000
Surplus from FY07 $17,964
MCTP apartment (Non-MCTP Income) $2,340
Total income $470,304
Expenses

Staff salaries and benefits $81,075
Director administrative differential $8,500
Computing, office supplies, postage, telephone $30,636
eDtlf,:)cretlonary funds (fundraising, hosting, coffee, supplies, $10,826
MCTP apartment (rental & cleaning)* $14,940
Conferences, workshops & summer schools $83,000
Visitors and seminar programs $50,250
Other proposal funding (Legato computer cluster) $27,497
Outreach and public lectures $2,500
MCTP postdoctoral fellow (2 months) $9,600
Graduate student fellowships $114,000
Teaching fellowships $15,000
Total expenses $447,824

*Cost savings of $4,512 realized by 121 nights MCTP used the apartment (versus hotel hosting)
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3. Fiscal Year: 2008-2009

3.1 Conferences and dvkshqs
The MCTP has held the following workshops and conferences in 2008-2009:

Causality, Analyticity, and Superluminal Propagation Workshogt. 13-16, 2008
Organizers: R. Akhoury, A. Vikman, G. Shiu

Strings and Gauge Theories Worksh&gptember 15-26, 2008
Organizers: F. Larsen, J.T. Liu, L. Pando Zayas

LHC and Dark Matter Workshapnuary 6-10, 2009
Organizers: G. Kane, K. Freese, A. Pierce, S. Watson, J. Lykken, P. Binetruy, F. Gianotti,
M. Spiropulu

Great Lakes Strings Conferengpril 3-5, 2009
Organizers: F. Larsen, J. Liu, L. Pando Zayas, S. Cremonini

Star Formation and the Initial Mass Function Worksh®9 June 2009
Organizers: F. Adams, C. Doering, A. Bloch

3.2Visitors

Individual short and long term visitors included:

Sasha Dolgov (Niels Bohr Institute) ¢ Akhoury
Massimo Meneghetti (Observatory of Bologna) ¢ Evrard, Rasia

~

t L &ljdz2t €S al T T 2041 o6w2YS | yRcErdrd\RESla NRQ&a / S
Stefano Borgani (ICTP, Trieste) ¢ Evrard, Rasia

Klaus Dolag (MPA, Garching) ¢ Evrard, Rasia

Bobby Acharya (ICTP, Trieste) ¢ Kane, Pierce

Paolo Gondolo (University of Utah) ¢ Freese

Douglas Spolyar (UCSC) ¢ Freese

Pearl Sandick (University of Texas) C Freese

Giovanni Russo (University of Catania, Italy) ¢ Smereka

Valya Zakharov (Max Planck Institute, Germany) ¢ Akhoury

Eshel Ben-Jacob (Tel Aviv University) ¢ Zochowski

The MCTP also supported the following visitor programs:
Young High Energy Theorists Visitor Program
A Special Year of Mathematical String Theory Visitor Program
Theory and Simulation in Molecular Physics Seminar Series
Astronomy Theme Semester Marquee Lecture Series

-10 -
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3.3 SuccessfulrBposals 2008009

The MCTP Executive Committee received 24 proposals for various scientific activities

and, after careful consideration:

Workshops and Conferences

Great Lakes Strings Liu, Cremonini,
Conference, April 2009 MCTP-09-02 Larsen, Zayas > 15000
Strings and Gauge Theories MCTP-09-03 Liu, Larsen, Extension
2 week workshop Zayas
CASP 2008 (Formerly The .
Cosmology of field theory MCTP-09-07 A!< houry, Shiu, S 9,000
. Vikman
actions)
Freese/Kane/Pi
erce/Watson/W
lj::uzrr]dgg”;%%tter’ MCTP-09-11  ang/Lykken/Bin $ 15,000
y o2, etruy/Gianotti/
Spiropulu
Huterer/Evrard/
McKay/Akerlof/
Prospects for Cluster Bregman/Frees
Cosmology Conference MCTP-05-14 e/Gerdes/Gnedi > 20,00
n/Oey/Pierce/Ri
OKadaz2ys
Duan/
Michigan Quantum School =~ MCTP-09-16  Leanhardt/ $ 10,000
Monroe
Workshop and Conference Total $ 69,000
Visitors
Yggng High Energy Theorists MCTP-09-01 Liu, Cremonini, $ 20,000
Visitor Program Larsen, Zayas
Star Formation and the MCTP-09-06  Adams $ 5,000
Initial Mass Function
Dolgov, Sasha Visit Extension ~ MCTP-09-08  Akhoury Extension
Meneghetti/Mazzotta/Fabjan :
Visit May 2008 MCTP-09-09  Rasia, Evrard S 2,400
Borgani & Dolag Visitand D. 15 015 Rasia, Evrard $ 2,400
Fabjan
Acharya Visit for 2 months in .
Early 2009 MCTP-09-12  Kane, Pierce S 8,000
Gondolo and Spolyar Visit MCTP-09-13  Freese $ 5000

One month Summer 2008

-11 -
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Russo, Giovanni Visit for

Collaborative Research MCTP-09-15  Smereka > 3,500

Ben-Jacob and Dzakpasu Visit MCTP-09-17  Zochowski S 6,000

A Special Year of

Mathematical String Theory =~ MCTP-09-19  Kriz, Pando-Zayas S 10,000

Visitor Program

Visitor program support MCTP-09-20 Bloch & Pando Zayas  Extension

MCTP Summer Series of MCTP-09-21  Wells/Flacke s -

Several Lectures

Theory and Simulation in Dunietz, Geva,

Molecular Physics Seminar MCTP-09-22 g oks > 7,500

Spolyar Visits MCTP-09-23  Freese, Liu S 3,500
Visitor Total S 73,300

The total of funds allocated through proposals is $148,300. The full budget is given in
the following section.

3.4 20082009 Ridget (estimate)
For the fiscal year ending June 30, 2009

Income
LS&A allocation (including departmental) $215,000
Physics allocation $250,000
Return funds 07-14 Micro to Macro workshop $20,000
Surplus from FY0S8 $22,480
MCTP apartment (Non-MCTP Income) $300
Total income $507,780
Expenses t

Staff salaries and benefits $75,267
Director administrative differential $8,500
Computing, office supplies, postage, telephone $26,000
Discretionary funds (fundraising, hosting, coffee, supplies, etc) $13,000
MCTP apartment (rental & cleaning)* $16,020
Conferences, workshops & summer schools $69,000
Visitors and seminar programs $73,300
Other proposal funding (Legato computer cluster) $15,900
Outreach and public lectures $6,000
Graduate student fellowships $114,000
Teaching fellowships $15,000
Total expenses $431,987

U . SOlFdzaS 2F dzy OSNIFAYy(dASa | aaz20Al GiStRlykept § K NBY
conservative.
*Cost savings of $11,595 realized by 189 nights MCTP used the apartment (versus hotel hosting)

-12 -
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4. Fiscal Year: 2009-2010

4.1 Conferences and Wkshops
The MCTP plans to hold the following workshops and conferences in 2009-2010:

3 Small WorkshopsDark matterSeptember 2009, LHC Datdanuary
2010, LHC Interpretatiompril 2010
Organizers: A. Pierce, G. Kane, K. Zurek

Midwest Relativity Conferenc®ctober 2-3, 2009
Organizers: J. Krisch, K. Riles, M. Hughes

Effective Feld Theory in Cosmolodiebruary 2010
Organizers: S. Watson, F. Larsen

Plasma Physics of the Intracluster Mediume 2010
Organizers: M. Ruszkowski, G. Evrard

Conference on LHC First Daftay 2010
Organizers: H. Neal, G. Kane

Shining Light on Blek HolesSeptember 21-25, 2009
Organizers: R. Akhoury, A. Vikman

Extreme Star Formation in Dwarf Galaxi@sgust 2009
Organizers: O. Gnedin

Dark Stars WorkshofTBA)
Organizers: M. Volonteri, K. Freese

Advances in Percolation and Related Topics Megtvay 2010
Organizers: R. Ziff, L. Sander, P. Kleban

Michigan Quantum Summer Schaklly2010
Organizers: L. Duan, A. Leanhardt

4.2 Visitors

Planned individual short and long term visitors include:

Eric Agol (University of Washington in Seattle ) ¢ Adams
Andrew Zentner (University of Pittsburgh) ¢ Huterer
Alexander (Sasha) Dolgov (INFN in Italy) ¢ Akhoury, Freese
Cedric Deffayet (APS in Italy) ¢ Akhoury

Bobby Acharya (ICTP, Trieste) ¢ Larsen, Kane, Zhou
Salman Habib (Los Alamos) ¢ Evrard

-13-
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Katrin Heitmann (Los Alamos) ¢ Evrard
The MCTP will also support the following visitor programs:

Young High Energy Theorists Visitor Program

Continuation of "A Special Year of Mathematics" Visitor Program
Theory and Simulation in Molecular Physics Seminar Series
Theoretical Biological Physics Luncheon Seminar Series

Young Phenomenologist Visitor Program

Note that the MCTP will respond to additional requests for visitors throughout the
year through discretionary funding whenever appropriate.

4.3 SuccessfulrBposals 2002010

The MCTP Executive Committee received 25 proposals for various scientific activities
and, after careful consideration the following were approved for the amounts given:

Workshops and Conferences

Krisch, Riles,

Midwest Relativity Conference MCTP-10-01  Hughes, Glass, S 5,144
Garfinkle
3 Small Workshops- Dark Pierce. Kane
matter, LHC Data, LHC MCTP-10-03 ! ’ S 5,000
) Zurek

Interpretation
Effective Field Theory in MCTP-10-04 Watson, Larsen S 15,000
Cosmology
Plasma Physics of the Ruszkowski,
Intracluster Medium MCTP-10-07 Evrard, > 14,000
Conference on LHC First Data MCTP-10-10  Neal, Kane S 10,000
Shining Light on Black Holes MCTP-10-12  Akhoury, Vikman S 16,000
Extreme Star_ Formation in MCTP-10-13  Gnedin $ 12,000
Dwarf Galaxies
Dark Stars Workshop MCTP-10-15 Volonteri, Freese S 7,000
Advances in Percolation and Ziff, Sander,
Related Topics Meeting MCTP-10-20 \1eban > 20,000
Michigan Quantum Summer MCTP-10-24  Leanhardt, Duan $ 15,000
School

Conference Total S 119,144

Visitors

Young phenomenologists MCTP-10-05  Zurek, Kane S 4,000
visiting program
Visitor Agol, Eric MCTP-10-08 Adams S 2,500
Visitor Zentner, Andrew MCTP-10-09 Huterer S 1,500
Continuation of "A Special
Year of Mathematics" Visitor MCTP-10-14  Kriz, Pando-Zayas S 10,000

Program

-14 -
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Theory and Simulation in Dunietz, Geva,
Molecular Physics Seminar MCTP-10-16  prooks

Visitors Dolgov and Deffayet MCTP-10-17  Akhoury, Freese S 3,000
Young High Energy Theorists Liu, Larsen,

S 9,000

Visitor Program MCTP-10-18 b ndo Zayas > 8000
Visitor Acharya, Bobby MCTP-10-19 ;z;sjn’ Kane, $ 15,000
Visitors Habib + Heitmann MCTP-10-22  Evrard S 2,500
Theoretical Biological Physics Zockowski,

Luncheon Seminar Series MCTP-10-23 Sander, Lubensky » 11,000

Visitor Total $ 66,500

The total of funds allocated through proposals is $205,644. The full budget is given in
the following section.

4.4 20092010 BRidget (projection)

For the fiscal year ending June 30, 2010

Income

LS&A allocation (including departmental) $185,000
Physics allocation $250,000
Surplus from FYQ9 (includes extra LSA allocation from 08-09) $75,793
MCTP apartment (Non-MCTP Income) $2,220
Total income $513,013

Expenses
Staff salaries and benefits $65,000
Director administrative differential $8,500
Computing, office supplies, postage, telephone $25,000
eD;z;retlonary funds (fundraising, hosting, coffee, supplies, $15,000
MCTP apartment (rental & cleaning)* $16,200
Conferences, workshops & summer schools $119,144
Visitors and seminar programs $66,500
Other proposal funding $15,000
Outreach and public lectures $5,000
Graduate student fellowships $114,000
Teaching fellowships $15,000
Total expenses $464,344

*Cost savings of $9,003 realized by 159 nights MCTP used the apartment (versus hotel hosting)

-15-
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5. Acknowledgments

We would like to take this opportunity to thank the present and just past
Executive Committee members, Dragan Huterer, Aaron Pierce, Alejandro Uribe,
Michal Zochowski, Gus Evrard and Leo Pando Zayas, as well as members of the other
MCTP committees, for their wisdom and hard work. We are particularly grateful to
the MCTP secretaries Angela Milliken and Nicolle Wahla for their valuable work and
support.

6. Appendices

A. Proposal

The original MCTP proposal may be found on the web:
http://www.umich.edu/~mctp/history.html

B. Bylaws

The MCTP bylaws may be found on the web:
http://www.umich.edu/~mctp/bylaws.html

C. Memo of LSA and MCTP Connection

In this memo we focus on and summarize the variety of connections of MCTP to activities
outside the Physics Department but still in the College of LSA.

We begin with membership. MCTP has Full or Associate Members from fourteen of the
listed LSA units: Applied Physics, Astronomy, Biology, Biophysics, CSCS, Chemistry,
Computer Science, Geology, History, Mathematics, Philosophy, Physics, Psychology,
Romance Languages and Literature. Outside of Physics the main ones are Astronomy (8
Full Members), Chemistry (5), Mathematics (18), and Biology (3). The connection with
Philosophy is worth mentioning ¢ Philosophy Prof. Jessica Wilson was a Full Member
before she left for the University of Toronto, and won an NSF grant as part of a program
that required a mentor in the area of study (Kane); the MCTP connection stimulated that.
More recently Philosophy professors Gordon Belot and Laura Reutsche were offered Full
Memberships in MCTP to encourage them to accept senior positions.

Since 2007, MCTP has supported ten workshops involving LSA people outside Physics.

Several were led by non-Physics people joined by physicists. They include people from

Astronomy, Math, Chemistry, and Statistics. Outreach activities also have involved

outside units: MCTP and Astronomy co-hosted the Theme Marquee Lecture series with

Astronomy in07-08and08-09> | YR | f 42 LINPOARSR f23Aa0dA0!I f
GKSYS aSYSaidSNI a¢xKSa O3 h&BEENANY Yepartr@edrhbbk (1 2
advantage of the MCTP infrastructure extensively during the Year of Astronomy.

MCTP has co-sponsored a Science Café program with the Natural History Museum since
2007. MCTPco-a LI2 Yy a2 NB R | g 2 NJ @& Fhita, Bolbgical, nd'SsdelB Sy O S
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from the Sociology department and CSCS, and a large audience. Every summer since

2007, MCTP has supported the Physics Graduate Student Symposium, a series of talks by

grad students for grad students for which 40% of the speakers were from Astronomy,

Applied Physics, and Biophysics, with typical audiences of 50 or more.

One perhaps large benefit to LSA is difficult to quantify and document, but is certainly
present. Workshops and summer schools bring leading researchers, postdoctoral and
student participants here. They interact with local students, postdocs, and faculty, and
recognize their quality. They see the quality of facilities and research here, in a number of
areas. Outstanding students are more likely to accept postdocs offers here, outstanding
postdocs and faculty are more likely to be recruited here, faculty are more likely to
encourage their best students to come to grad school here or accept postdocs here, and
to offer our students and postdocs positions. Several of the successful hires in Physics,
Biophysics, and Astronomy have said that the presence of MCTP played a significant role
in their accepting Michigan offers. Professors Ogilvie and McKay organized a meeting
supported by MCTP for undergraduate women in physics that was very successful. It
could have a significant effect on retaining women in science, and in bringing some of the
most talented women to graduate school here in physics and related areas.

Since many collaborations and papers may start with discussions at MCTP workshops and
events but only be completed later, it is hard to definitively list papers that can definitely
be attributed to the presence of MCTP. One collaboration and series is well documented,
between Anthony Bloch of Mathematics and Fred Adams of Physics. As they have said
and write on pages 41, 42 of the MCTP three year report, the collaboration began at a
MCTP presentation and grew, so far leading to five papers that have led to progress both
in mathematics and in planetary science. Professor Len Sander and several
mathematicians have organized several workshops on growth phenomena, an area of
interest in many areas of science. There have been a dozen interdisciplinary papers
stimulated and strengthened by these workshops. Professor Michal Zochowski has
collaborated with Victoria Booth of Mathematics; the MCTP workshop on cellular and
network mechanisms in pattern formation in neuronal networks strengthened the work
in this area. MCTP seed money helped generate significant additional money for the
guantum information school and several workshops.

The Legato computing activity was established by a set of MCTP members from three
departments (Astronomy, Geology, Physics), seeded by a 20% MCTP contribution.
Legato, a very large cluster, with a 30 terabyte storage system, is intended to become a
major resource for the Natural Sciences campus, with MCTP playing a significant role in
broadening its use.

MCTP already has a strong international reputation in just a few years. Over 2000
scientists have been brought to our campus, in over seven areas of science. The
reputation and visibility of LSA as a major science center is greatly strengthened by the
connections to these scientists. Two indications of this are the recently signed MoU with
the International Center for Theoretical Physics in Trieste, a major science center in all
areas of natural and social sciences, and a very recent verbal invitation to MCTP to
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successful in June. ICTP hopes to facilitate visits of bright third world scientists to our

campus in a number of departments. The World Science Festival is to promote science in

all areas.

With the strong broad-based science structure MCTP has built and demonstrated, we are

now in a good position to approach funding agencies such as Basic Energy Sciences at the

Office of Science at DoE, and NSF, to try to generate matching funds like those ($225,000

a year) from the DoE University Program for particle physics and cosmology. Pages 29

and 30 of the 3-year Report list over 35 sources of matching funds or funds generated by

seed money from MCTP or donations to MCTP, totaling well over S2M. The MCTP gift

fund has generated about $150,000. The Visiting Committee, 20 business and community

leaders from Southeastern Michigan, headed by StepK Sy 5 Q! NO& = | LJ NIy SNJ
waterhouseCoopers and Chair of the Board of the Detroit Medical Center, wrote of the
+AAAGAY3T /2YYAGGSSQa GOSNE adNRy3d O2YYAUYSyY
3-year Report).

Because of its strong infrastructure and flexible facilities, and its experience in hosting
workshops, conferences, and visitors, MCTP is in an increasingly strong position to
arrange and participate in a variety of world class activities. It is increasingly being
utilized by Astronomy, Biophysics, Chemistry, Mathematics, and more areas, and we
expect more interactions with other areas of science and social science to arise as the
opportunities become known.

D. Membership list

1. Full members

Adams Fred Astrophysics Theory
Akerlof, Carl Astrophysics Experiment
Akhoury, Ratindranath Elementary Particle Theory

Condensed Matter Experiment/Applied
Allen, Jim Physics/CSCS i /e
Amirdjanova, Anna Statistics
Belot, Gordon Philosophy
Berke, Joshua Psychology
Berman, Paul Atomic, Molecular, & optical Theory
Bloch, Anthony Mathematics
Bregman, Joel Astronomy
Burns, Dan Director, Bioinformatics Program and Mathematics
Campbell, Myron Elementary Particle Experiment
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http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=1
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=5
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=6
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=9
http://www.math.lsa.umich.edu/~abloch/
http://www.astro.lsa.umich.edu/~jbregman/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=45

Chupp, Timothy

Cremonini, Sera
Doering, Charles
Dolgacheyv, Igor
Duan, Luming

Duff, Michael

Dunietz, Barry

Einhorn, Martin

Estabrook, George

Evrard, Gus
Falk, Michael

Federbush, Paul
Fornaess, John
Freese, Katie
Garikipati, Krishna
Gerdes, David

Geva, Eitan

Glotzer, Sharon

Gnedin, Oleg
Hecht, Karl

Horja, Paul
Hughes, Philip
Huterer, Dragan
Jackson, Trachette
Kane, Gordon

Krasny, Robert

Krimm, Samuel

Michigan Center for Theoretical Physic

College of Engineering, Biomedical Engineering &
Precision Measurements in Atomic, Nuclear, and
Particle Physics

High Energy Theory

Mathematics

Mathematics

Theoretical Atomic, Molecular, and Optical Physics

Physics, MCTP Emeritus Director

Chemistry

Physics, Emeritus

Ecology and Evolutionary Biology
Astrophysics Theory and Astronomy

Materials Science and Engineering and Applied
Physics

Mathematics, Emeritus
Mathematics

Astrophysics Theory
Mechanical Engineering
Elementary Particle Experiment
Chemistry

Chemical Engineering, Materials Science &
Engineering, Macromolecular Science &
Engineering, Applied Physics, and Physics

Astronomy

Physics, Emeritus

Mathematics

Astronomy, Emeritus

Astrophysics Theory

Mathematics

Elementary Particle Theory and MCTP Director
Mathematics

Physics, Biophysics, Macromolecular Science &
Engineering, Emeritus
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http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=58
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=1124
http://www.math.lsa.umich.edu/people/facultyDetail.php?uniqname=doering
http://www.math.lsa.umich.edu/~idolga/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=912
http://www3.imperial.ac.uk/people/m.duff
http://www.umich.edu/~bdgroup/
http://www.kitp.ucsb.edu/
http://www.eeb.lsa.umich.edu/eeb/people/gfe/index.html
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=97
http://www.mse.engin.umich.edu/people/faculty/falk
http://www.math.lsa.umich.edu/~pfed/
http://www.math.lsa.umich.edu/~fornaess
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=105
http://www-personal.umich.edu/~krishna/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=396
http://www.umich.edu/~michchem/faculty/geva/
http://www.engin.umich.edu/dept/cheme/people/glotzer.html
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=127
http://www.astro.lsa.umich.edu/~phughes/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=1225
http://www.math.lsa.umich.edu/~tjacks/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=164
http://directory.umich.edu/ldapweb-bin/url?ldap:///uid=krasny,ou=People,dc=umich,dc=edu
http://www.umich.edu/~biophys/facultstaff/research/krimm.html

Krisch, Jean

Kriz, Igor

Larsen, Finn

Lewis, Robert

Liu, James
Lorenzon, Wolfgang
Lubensky, David
McKay, Timothy
Millunchick, Joanna

Moukouri, Sam
Neal, Homer
Newman, Mark
Nori, Franco

Oey, Sally
Pando-Zayas, Leopoldo
Pierce, Aaron

Raithel, Georg
Richstone, Doug

Riles, Keith

Roe, Byron

Rosenberg, Noah

Ruetsche, Laura
Roszkowski, Mateusz
Sander, Leonard
Savit, Robert
Scheeres, Daniel

Sih, Vanessa

Simon, Carl

Michigan Center for Theoretical Physic

General Relativity

Mathematics

Theoretical high Energy Physics

Physics, Emeritus

High Energy Theory

Subatomic Physics and Astrophysics Experiments
Biophysics and Statistical Physics

Astrophysics Experiment

Materials Science and Engineering

Condensed Matter Theory

Elementary Particle Experiment and ATLAS Project
Director

Statistical Physics

Condensed Matter Theory, Quantum Computing,
Dynamics of Complex Systems

Astronomy

String Theory Physics

Theoretical Particle Physics

Atomic, Molecular, and Optical Experiment (Physics)
Astronomy, Head of Department

General Relativity and Astrophysics

Physics, Emeritus

Human Genetics, Bioinformatics, Biostatistics,
School of Public Health, Life Sciences Institute and
Ecology & Evolutionary Bio

Philosophy

Astronomy

Condensed Matter Theory (Physics)
Theoretical Physics and Complex Systems
Aerospace Engineering

Physics

Ctr for the Study of Complex Systems Director,
Economics. Mathematics, and School of Public
Policy
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http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=179
http://www.math.lsa.umich.edu/~ikriz/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=703
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=193
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=468
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=207
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=1127
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=222
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=762
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=245
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=802
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=249
http://www.astro.lsa.umich.edu/~msoey/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=463
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=1120
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=264
http://www.astro.lsa.umich.edu/~dor/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=277
http://rosenberglab.bioinformatics.med.umich.edu/
http://www.astro.lsa.umich.edu/~mateuszr/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=283
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=287
http://aerospace.engin.umich.edu/people/faculty/scheeres/
http://fordschool.umich.edu/faculty_staff/person_display.php?personid=63

Sivers, Dennis
Smereka, Peter
Smoller, Joel
Spatzier, Ralf
Tarle, Greg

Tkachenko, Alexei

Tomozawa, Yukio

Uribe, Alejandro
Vandermeer, John

van Keken, Peter
Veltman, Martinus
Volonteri, Marta
Watson, Scott
Wells, James
Williams, David
Wilson, Jessica
Winful, Herbert
Woolf, Peter

Wu, Alfred

Yao, York-Peng(Edward)
Ziff, Robert

Zochowski, Michael

2. Associate members

Augustyn, Kenneth

Baker, David

Bernstein, Joseph

Bersano-Begey, Tommaso

Blinov, Boris
Bobkov, Konstantin

Bookstein, Fred

Michigan Center for Theoretical Physic

Spin Physics Center
Mathematics

Mathematics

Mathematics

Particle Astrophysics Experiment

Theoretical Condensed Matter, Complex Systems,
and Biophysics

Physics, Emeritus
Mathematics

Ecology and Evolutionary Biology & Natural
Resources & Environment

Geological Sciences

Physics. Emeritus, Nobel Laureate
Astronomy

High Energy Theory Physics
Elementary Particle Physics
Elementary Particle Theory Physics
Philosophy

Engineering and Computer Science
Chemical Engineering and Biomedical Engineering
Physics, Emeritus

Physics, Emeritus

Chemical Engineering

Physics and Biophysics Program

General Dynamics Adv. Info. Systems

College of LSA, Philosophy

College of LSA, Astronomy

College of Engineering, Biomedical Engineering
College of LSA, Physics

College of LSA, Physics

College of LSA, Biophysics and Biostatistics and
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http://directory.umich.edu/ldapweb-bin/search
http://www.math.lsa.umich.edu/~psmereka/
http://www.math.lsa.umich.edu/~smoller/
http://www.math.lsa.umich.edu/~spatzier/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=323
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=700
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=337
http://www.math.lsa.umich.edu/~uribe/
http://www.eeb.lsa.umich.edu/eeb/people/jvander/index.html
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=423
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=1226
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=800
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=363
http://www.eecs.umich.edu/OSL/Winful/
http://www.engin.umich.edu/dept/cheme/people/woolf.html
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=369
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=868
http://www.engin.umich.edu/dept/cheme/people/ziff.html
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=701
http://www.gd-ais.com/
http://www.princeton.edu/~djbaker/
http://www.astro.lsa.umich.edu/~jpbernst/
http://www-personal.umich.edu/~tombb/index.html
http://faculty.washington.edu/blinov/index.html
http://vhp.med.umich.edu/BooksteinBio.html

Bourjaily, Jacob

Bowen, Matt

Brehob, Mark

Castro, Alejandra
Chapman, Jay
Cohen, Timothy
Conlon, Joseph
Dai, Jian

Davis, L.C.
Dupke, Renato
Farmany, Abbas
Flacke, Thomas
Flynn, Gordon

Ford, George
Freeling, Rich

Fu, Hao
Garcia, Hector

Garfinkle, David

Gauthier, Christopher

Ghoshal, Gourab

Glass, Edward
Grajek, Phillip

Greenspoon, Arthur

Hao, liangang

Hayward, Christopher

lon, Patrick
Ji, Lizhen

Khalil, Shaaban

Michigan Center for Theoretical Physic

School of Public Health
Princeton University, Physics and Mathematics

Division on Engineering and Physical Sciences in the
National Academies

College of Engineering, Electrical Engineering and
Computer Science

College of LSA, Physics

College of LSA, Physics Emeritus

College of LSA, Physics

College of LSA, Mathematics

The City University of New York, Physics

Ford Motor Research

College of LSA, Astronomy

University of llam Iran

College of LSA, Physics

College of Pharmacy, Pharmaceutical Sciences

College of LSA, AMO Physics
SRI International, Ann Arbor, Mi

College of LSA, Physics

College of Engineering, Electrical Engineering &
Computer Science

Oakland University, Department of Physics
College of LSA, Physics

College of LSA, Center for the Study of Complex
Systems

College of LSA, Physics

College of LSA, Physics

College of LSA, Mathematics

College of LSA, Physics

Harvard-Smithsonian Center for Astrophysics
College of LSA, Mathematics

College of LSA, Mathematics

British University, Center for Theoretical Physics,
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http://www-personal.umich.edu/~jbourj/
http://www.eecs.umich.edu/~brehob/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=971
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=52
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=1153
http://www.math.lsa.umich.edu/~conlon/
http://mail.sci.ccny.cuny.edu/~jdai/
http://www.ford.com/
http://www.astro.lsa.umich.edu/~rdupke/
http://de.wikipedia.org/wiki/Ilam_%28Provinz%29
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=1259
http://sitemaker.umich.edu/cop.directory/view&value1=professor&value2=TRUE&mode=list&comparisonType2=is+not+equal+to&column2=supplimental_faculty&comparisonType0=contains+%28text+only%29&comparisonType1=contains+%28text+only%29&sortDirection0=Ascending&joinCondition2=AND&column0=role&column1=role&sortColumn0=last_name&joinCondition1=OR&groupSize=1000&value0=faculty
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=103
http://www.oakland.edu/physics/physics_people/faculty/Garfinkle.htm
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=969
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=998
http://www-personal.umich.edu/~englass/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=993
http://www.math.lsa.umich.edu/people/math-rev.shtml
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=970
http://www.math.lsa.umich.edu/people/math-rev.shtml
http://www.math.lsa.umich.edu/~lji/

Kieffer, John

King, Stephen
Krick, Jessica
Kuflik, Eric

Kumar, Piyush

Li, Yi

Li, Yixin

Lindner, Rudi
Linic, Suljo
Manna, Dylan
Marchesoni, Fabio

Maxwell, Donald
Mayer, Frederick J.

McNaughton, Brian
McRobbie, Porscha

Millunchick, Joanna

Morrissey, David

Mrenna, Steve

Myrie, Kenute

Nord, Brian

O'Connell, Ross

O'Donnell, Tom

Ovshinsky, Stanford

Park, Juyong

Petrov, Alexey
Petrov, Nikola

Phalen, Dan

Michigan Center for Theoretical Physic

Cairo, Egypt

College of Engineering, Materials Science and
Engineering

University of Southampton
IPAC/Caltech, Astronomy
College of LSA, Physics
University of California, Berkeley

University of Michigan
Medical School, Radiation Oncology

College of LSA, History

College of Engineering, Chemical Engineering
College of LSA, Physics

Loughborough University, Physics

College of LSA, Romance Languages & Literature
Mayer Applied Research, Inc.

College of LSA, Physics
College of LSA, Chemistry and Physics

College of Engineering, Materials Science and
Engineering

Harvard University, Physics

FNAL, Computing Division & Simulations Group

College of LSA, Physics

College of LSA, Cosmology
College of LSA, Physics

College of LSA, Science, Technology, & Society and
Social Science

Energy Conversion Devices, Inc.,

Northwestern University, Physics/Center for
Complex Network Research

Wayne State University, Physics & Astronomy
University of Oklahoma, Mathematics

College of LSA, Physics

-23-


http://www.mse.engin.umich.edu/people/faculty/kieffer
http://www.pv.infn.it/~radici/com4/borse/southampton.txt
http://www.its.caltech.edu/~jkrick/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=1155
https://calnet.berkeley.edu/directory/search.pl?search-type=last&search-base=all&search-term=Kumar&search=Search
http://www.med.umich.edu/radonc/
http://www-personal.umich.edu/~rpl/
http://www.engin.umich.edu/dept/cheme/people/linic.html
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=218
http://www.loughborough.ac.uk/departments/ph/staff/fm.html
http://www-personal.umich.edu/~bmcnaugh/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=822
http://www.mse.engin.umich.edu/people/faculty/mirecki-millunchick
http://www-personal.umich.edu/~dmorri/
http://home.fnal.gov/~mrenna/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=991
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=929
http://tomod.com/
http://www.ovonic.com/oc_ecd_ovonics_people.cfm
http://www.northeastern.edu/neuhome/index.php
http://www.physics.wayne.edu/~apetrov/
http://www.math.ou.edu/~npetrov/
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=1101

Rangan, Chitra

Reid, David

Rojo, Alberto
Ross, Marc

Ross, Matthew
Ryan, Marianne

Salmeen, Irving

Smereka, Peter
Soparkar, Nandit
Stanek, Rebecca
Thornton, Katsuyo
Wilson. David

Zhou, Weiping

E. Committees

Michigan Center for Theoretical Physic

University of Windsor, Physics, Chemistry &
Biochemistry

Eastern Michigan University, Physics & Astronomy

College of LSA, Physics
College of LSA, Physics
College of LSA, Chemistry

School of Information

College of LSA, Mathematics

College of Engineering, Electrical Engineering &
Computer Science

College of LSA, Astronomy

College of Engineering, Materials Science &
Engineering

College of LSA, Physics

College of LSA, Program for the Study of Complex
Systems and Biostatistics

Executive Committee of the MCTP

G. Kane (Director)

A. Uribe (Interdisciplinary)
D. Huterer (Astrophysics/Cosmology/Relativity)

A. Pierce (Particle Theory)

M. Zochowski (Condensed Matter/AMO/Biophysics)
Associate Directors of the MCTP

G. Evrard (Associate Director for Budget and Planning)

K. Freese (Associate Director for Outreach)

L. Sander (Associate Director for Research)

Computing

J. Liu (Chair)

G. Evrard
Diversity

K. Freese (Chair)

J. Krisch

L. Pando-Zayas
Facilities

A. Milliken (Chair)

P. Berman
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http://www.uwindsor.ca/rangan
http://www.lsa.umich.edu/physics/peopleprofile/0,2708,,00.html?ID=281
http://www-personal.umich.edu/~meryan/
http://www.ubiquiti.com/
http://www.astro.lsa.umich.edu/~rstanek/
http://www.mse.engin.umich.edu/people/faculty/thornton

D. Gidley
Undergraduate Research
J. Wells (Chair)

F. Publications

MCTP-08-47

MCTP-08-48

MCTP-08-49
MCTP-08-50
MCTP-08-51
MCTP-08-52

MCTP-08-53

MCTP-08-54

MCTP-08-55

MCTP-08-56

MCTP-08-57

MCTP-08-58

MCTP-08-59

MCTP-08-60

MCTP-08-61

MCTP-08-62

MCTP-08-63

M. Carena, A. Menon, C.E.
Wagner

D. Vaman, Y.P.- Yao

D.Vaman, Y.P.- Yao

H. Lin

K. Hanaki, H. Lin

J.T. Liu, P. Szepietowski

J.T. Liu, W.A. Sabra
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