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Mission:


Advanced computation has had a profound impact on the conceptualization and analysis of problems across a broad spectrum of intellectual activity. The Computation Institute of the University of Chicago and Argonne National Laboratory will address the most challenging problems arising in the use of strategic computation and communications.  The Institute will focus on research and education that weaves together advanced computation with experimental threads in the biological, physical, social, and financial sciences, as well as in the humanities and the arts.  It will emphasize innovative applications of large-scale computation, simulation and modeling, visualization, and data analysis.  The Institute will foster study in the economic, social, and cultural impact of computation and information technology.  The Computation Institute will enhance study related to large-scale computation at both the University of Chicago and Argonne National Laboratory and will materially increase the depth and scope of their impact in this emerging area of science and technology.

Research projects and activities 


The Computation Institute will foster research and educational initiatives with a focus on major projects and collaborations between computer scientists and other disciplinary scientists. Projects of the Computation Institute will be of significant scope.  They will require sustained multidisciplinary collaborations and will be aimed at broadly advancing a field via multiple results, significant software, and education of students. Projects will require access to computational resources and infrastructure beyond that normally available to a single investigator.  They should create unique resources or opportunities for the University and the Laboratory with a sustained research and educational benefit.


  The Institute will conduct seminars, colloquia, working groups, workshops and other informal and formal gatherings to foster research, education and other out-reach activities.  It will facilitate interactions with industry concerning informational sciences and regarding problems of scientific computation and simulation that arise in an industrial context.  The Institute will specifically assist in forming research partnerships by the provision of computational infrastructure, both hardware and software, as well as technical expertise.  When appropriate, it will provide leadership in the preparation of grant and contract proposals, and in the administration of successful proposals, for both research and education.  It will assist in the formulation of new educational curricula in computational science.

Domains of study and the initial scientific agenda


The general domains of study will involve:

· Scientific modeling and simulation

· Analysis of massive data sets

· Communications and networks

· Economic, social, and cultural impact of information technology

The initial projects of the Institute, many of them already well along in development, may include the following directions:

· Astrophysics: ASCI Flash



Computational modeling for solution of the long-standing 

problem of thermonuclear flashes on the surfaces of compact stars such as 



neutron stars and white dwarfs, and in the interior of white dwarfs

· Climate

Mathematical and computational modeling of climate systems to address many questions of regional climate, geophysics, and planetary science

· Adaptive optics



mathematical algorithms and software to control adaptive

optics systems being considered in astronomy, optometry and


vision driven applications. 

· High energy physics



data analysis support for several large particle physics 


projects involving CERN and FermiLab.

· Computational genomics 


Analysis of genome data bases and algorithms for understanding their import

· Computational neuroscience

Modeling interaction of components of animal and human nervous systems in producing behaviors 

· Imaging in structural biology

Automatic and visual reconstruction of data to determine biological structures
.
· Radiology

Use of advanced computational techniques to enhance and develop tools of radiology.

· Statistical imaging



Use of advanced statistical methods to find significant features

in images allowing for image recognition in a variety of settings.

· Computational linguistics



Machine learning, acquisition of language, computer 


recognition of language and speech. 

· Economic, social, and cultural implications of information technology developments

Analysis of the impact of information technology and its use on commerce and social structures, as well as impact on globalization and culture. 

· Financial mathematics


Analysis of massive financial data sets, and modeling of market behavior

· Next generation internet and networking

Next generation internet, high speed links, regional and national computational power grid, applications and capabilities

Benefits to the University of Chicago and Argonne National Laboratory:


The Computation Institute will broaden the intellectual scope and research activity at both institutions by building on existing collaborations and complementary strengths.  This will allow joint recruitment in areas of current strength and those exanding the scope of the existing activities.  Both institutions will gain a competitive advantage by jointly recruiting key personnel.


The Institute will facilitate competition for large “center” grants such as the ASCI Flash project by providing an existing context for research of this scope.  It will enhance interactions with industry.


There are also direct benefits to the two institutions not symmetric in nature but of significant importance to the individual institutions.  For example:


(
For Argonne, the Institute will provide better access to students and post-docs, allow Argonne researchers to collaborate closely with colleagues outside Argonne program areas, and allow researchers to participate more easily in research supported by agencies other than DOE.


(
For the University of Chicago, it will involve a larger group of scientists in its basic educational mission, facilitate participation in research projects of scope  larger than typically feasible in a university setting, and create an intellectual home for interdisciplinary computational science.

Administration:


Initially, the Institute will be co-directed by one senior scientist from each of the two institutional partners, the University of Chicago and Argonne National Laboratory.  The co-directors will be appointed for a term of 3 years by the Provost of the University of Chicago upon recommendation of the Deputy Provost for Research of the University of Chicago and the Director of Argonne National Laboratory.  The co-directors will appoint an executive committee consisting of members from each institution.  An executive committee will be formed to facilitate this process by acting as a focal point for decision making.  The co-directors will report to the Deputy Provost for Research of the University of Chicago and the Director of Argonne National Laboratory, and through them to the Provost of the University of Chicago.

Membership:


Membership in the Institute will be via an appointment approved by both Argonne National Laboratory and the University of Chicago.  Appointment will be made by the Provost’s Office at the University of Chicago and the Director of Argonne National Laboratory or that Director’s designate, upon recommendation of the Institute.  Recommendations for membership will be determined by a vote of fellows of the Institute. There will be three categories of regular membership in the Institute.


(
senior fellows



including Professors, Associate Professors, Senior Research Associates, and 


Senior Scientists at the University of Chicago and Scientist 706-710 at 



Argonne National Laboratory


(
fellows



including Assistant Professors, Instructors, Research Scientists, and Research 


Associates at the University of Chicago, other scientists at Argonne National 


Laboratory, and post-doctoral researchers


(
visiting fellows



including short-term visitors

Appointment to membership in the Institute will be for a term of at most 5 years, and co-terminus with a position at the University or Argonne.

Industrial Partners:


The Institute will form an Industrial Partners group to foster interactions with industry.  Industrial membership in the Institute will allow Partners a higher level of access to research at the Institute.  Different categories of membership will be determined to allow different level of participation.  Designated representatives of Industrial Partners will form a special category of Institute membership.

Advisory Committee:


The Institute will be advised on strategic and technical matters by a committee drawn from academe, government laboratories and industry.  This Committee will meet annually to review technical progress and future plans of the Institute.  It will issue a report and recommendations for future action to the Deputy Provost for Research of the University of Chicago and the Director of Argonne National Laboratory, at the end of each annual review meeting.  

