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1. Introduction

Four members of the ONRIFO Science and technology (S&T) staff visited Bristol University on 3 December 2002.  The meeting was arranged at the invitation of the University of Bristol Research and Enterprise Development(RED).  Mr. Alan Crowther heads RED and he is assisted by Dr. Ray Perrins.  The members of the ONRIFO S&T staff involved in the visit were  Dr. F. Michael Pestorius, the Technical Director, Capt. James R. Campbell, the Commanding Officer and a microbiologist, Dr. Mark Taylor, Head of the ONRIFO Material Science Group, and  Dr. James DeCorpo, ONRIFO S&T Policy leader.  Following a University introduction by the Deans of Engineering and Science, the four ONRIFO scientists each had separate visit schedules.  These visits are summarized in the following sections of this report.

2. SCIENCE AND ENGINEERING AT BRISTOL

The department head is Prof. David Bull.  There are 1254 undergraduate and 1556 graduate students.  In general, there is a very pronounced entrepreneurial spirit in the department.  The Dean, Prof. McGeehan, is very involved in E&E.  E&E has many awards and basically aced the latest government assessments.  Focal areas include:

1. Wireless communication:  Bristol aims to be a one-stop center for all aspects of wireless communications: antenna systems, bases stations, processing.  They are well connected with the European leaders (Nokia, Ericcson) in this area. 

2. Multi Input Multi Output (MIMO) systems.

3. Power electronics primarily for Airbus.

4. TRW Center of Excellence.

5. Electric helicopter with Westland Industries.

6. Permanent magnet drive for Ballard (formerly Ford) with Qinetiq; also electric tank drive.

7. Autonomous embedded sensor arrays.

Dr. Judy Rorison addressed:

1. Ultra fast photonics –program similar to Stanford’s.

2. Novel III-V materials:  AlInGaAs, InGaNAs,GaN

3. Finite Difference Time Domain modeling.

4. Quantum dots for single photon emissions

5. Tunable lasers for optical communications,and agile switching.

Dr. David Bull addressed:

1. Image processing.

2. A proposed General Dynamics Center of Excellence

3. Error resilient coding

4. Scalable coding.

5. Medical imaging.

6. Crypto authentication.

Dr. Dritan Kaleshi covered:

1. Self organizing systems.

2. Quality of service.

3. Wireless, mobile connectivity.

In general, these quick briefings appeared to be at the edge of these areas.

3. ELECTRICAL & ELECTRONIC ENGINEERING
The department head is Prof. David Bull.  There are 1254 undergraduate  and 1556 graduate students.  In general, there is a very pronounced entrepreneurial spirit in the department.  The Dean, Prof. McGeehan, is very involved in E&E research areas.  E&E has many awards and basically aced the latest government assessments.  Focal area include:

8. Wireless communication:  Bristol aims to be a one-stop center for all aspects of wireless communications: antenna systems, bases stations, processing.  They are well connected with the European leaders ( Nokia, Erickson) in this area. 

9. Multi Input Multi Output (MIMO) systems.

10. Power electronics primarily for Airbus.

11. TRW Center of Excellence.

12. Electric helicopter with Westland Inductries.

13.  Permanent magnet drive for Ballard (formerly Ford) with Qinetiq; also electric tank drive.

14. Autonomous embedded sensor arrays.

Dr. Judy Rorison addressed:

6. Ultra fast photonics –program similar to Stanford’s.

7. Novel III-V materials:  AlInGaAs, InGaNAs,GaN

8. Finite Difference Time Domain modeling.

9. Quantum dots for single photon emissions

10. Tunable lasers for optical communications, agile switching.

Dr. David Bull addressed:

7. Image processing.

8. A proposed General Dynamics Center of Excellence

9. Error resilient coding

10. Scalable coding.

11. Medical imaging.

12. Crypto authentication.

Dr. Dritan Kaleshi covered:

4. Self organizing systems.

5. Quality of service.

6. wireless, mobile connectivity.

In general, these quick briefings appeared to be at the leading edge of these areas
4. MATHEMATICS

Dr Noah Linden hosted the visit.  He is a recent recruit from Cambridge.  Bristol sees themselves as second in UK math departments only to Cambridge.  With 38 faculty, they are by any standard a large department.  Focal areas include:

1. Activities in Applied Mathematics

a. Applications of dynamical systems.  Steven Wiggins, a recruit from Caltech, heads this area.  He has ONR support from Wen Masters, code 311.

b. Quantum chaos—applications and theory in number theory.

c. Quantum information—quantum computing,  quantum communications.

d. Bristol Center for Applied Non-linear Mathematics—helicopter instabilities funded by Westland., Dynamic systems with delays.

2. Activities in Statistics:

a. Wavelets—applications to medicine, anatomy, veterinary science, image analysis, rheumatology.

b. Bayesian inference for complex stochastic systems—applications to environmental science, genetics, signal processing, genomics.

c. University research center in behavioral biology—game theory, probability theory.

5. PHYSICS

Professor John W Steeds, FRS, hosted the meeting.  The Physics Department at the University of Bristol has roughly 40 faculty members, a similar number of support staff and over 100 graduate students and post-doctoral researchers.  Although the department has a very wide range of research interests, the discussions with Professor Steed focused on condensed-matter physics, materials science and electron microscopy.  The Department is housed in the H. H. Wills Physics Laboratory and has a state-of-the-art electron microscopy facility, a Cryo-magnetic Laboratory (allowing experiments to be performed in the micro-Kelvin temperature range in the presence of high magnetic fields) and a number of scanning probe and atomic force microscopes.

Many of the Physics faculty were attending the Materials Research Society meeting in Boston, and so Professor Steeds discussed their work in their absence.  The discussions focused mainly on microstructural physics and electron microscopy.  Professor Steeds described his recent work in diamond films and wide band-gap semiconductors, such as SiC.  Of particular interest was his work on point defects in SiC and his recent observation of radiation enhanced diffusion.  Interstitial defects can diffuse more than 200 μm in these materials.  Recent work of Professor David Cherns was also discussed.  He is well known for his development of electron microscopy techniques, such as coherent electron diffraction, electron holography and cathodoluminescence in semiconductors.

The work of this department is mainly funded by the UK Research Councils, e.g., the EPSRC, but they are also involved in the EU Framework Programs.  They recently submitted an Expression of Interest to the EU Framework 6 Program. 

6. INTERFACE ANALYSIS CENTER

The Materials Center South West (MCSW) is a relatively new Center of Excellence that combines the materials science capabilities of the Universities of Bristol and Exeter.  In particular, the MCWS combines the Interface Analysis Center of the University of Bristol and the Advanced Technology Center of Exeter University.  It was initially funded by the Southwest Regional Development Agency but is expected to become self-sufficient in the future by offering three types of analytical services to both industry and academia: (1) materials characterization, (2) product development and (3) surface analysis.  The Interface Analysis Center at the University of Bristol focuses on surface analysis.

The Center specializes in the analysis of material surfaces at both the micro and the nano scale.  It is extremely well equipped.  Below is a partial list of equipment and capabilities they possess:

· Atomic Force Microscopy

· Auger Electron Spectroscopy

· Focused Ion Bean Workstation

· Mossbauer Spectroscopy

· Optical Microscopy and Image Analysis

· Raman Spectroscopy

· Scanning Electron Microscopy with EDX analysis

· Secondary Ion Mass Spectrometry (including magnetic sector SIMS and Time-of-Flight SIMS)
· X-ray Photoelectron Spectroscopy 

In addition the Center has designed and built numerous tensile fracture stages for studying fracture in ultrahigh vacuum with in-situ Auger Electron Spectroscopy and Secondary Ion Mass Spectrometry capability.

The Interface Analysis Center at the University of Bristol is a purely research center.  They offer no undergraduate academic program.
7.  BRISTOL LABORATORY FOR ADVANCED DYNAMIC ENGINEERING (BLADE)

The Faculty of Engineering at the University of Bristol was recently awarded £15m to form the Bristol Laboratory for Advanced Dynamic Engineering (BLADE).  The award was given by the Higher Education Funding Council for England, the Office for Science and Technology and the Joint Infrastructure Fund.  It is important to appreciate that this represents 25% of the total funding awarded to Engineering and Materials research in the UK!  

The aim of BLADE is to predict the behavior and performance of large, integrated structures before they go into service and during their service life.  This requires a combination of modeling and experiments on materials, components and complete assemblies.  It must be kept in mind, however, that when considering the behavior of structures at the edge of their design envelope, their non-linear behavior, which is usually scale-dependent, is crucial.  Unfortunately, for many engineering problems encountered in real world structures, e.g., aircraft or ships, dynamic tests-to-failure of full-scale structures are not feasible.

In order to achieve their objective of predicting the behavior of such complicated structures under extreme stress, BLADE will rely on the multi-disciplinary expertise that exists across the Engineering Faculty at the University. The example they used involved the testing of an aircraft wing:  such a project would use the Civil Engineering shaking table, Mechanical Engineering's adaptive control algorithms, Aerospace Engineering's vibration modeling and sub-structuring algorithms and Engineering Mathematics' expertise in the analytic and numerical studies of non-linear systems.  Other examples, many of which would be relevant to the U.S. Navy, share this multi-disciplinary character.

The managers of this project realize the extraordinarily difficult challenges that such problems entail and have put together a "start-up" plan that aims to reduce the inevitable execution risk they face.  The BLADE endeavor at the University of Bristol will be well worth watching.

. 

8. SUMMARY

Bristol clearly is at the head of the second tier of UK universities along with Warwick, Edinburgh, Exeter and perhaps a few others.  Their science and engineering is first rate and they feel confident in challenging Cambridge in selected areas.  Their results on the most rest RAE are impressive.  UK universities receive about 50% of their funding from the government.  Unlike the US, there is no tradition of giving to universities in Britain, Hence, universities in this category are very aggressive and entrepreneurial in their approach to industry.  While they think of themselves as behind US universities in this area, they seem to be ahead (if that is the correct phrase) In their readiness to welcome industry into all aspects of university life including research and the classroom.  I n general, it seems that US universities are still maintaining more of an “arms length approach” to these activities than their UK counterparts.
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alan.crowder@bristolac.uk>

www.bristol.ac.uk
Dr. Ray Perrins

Research Development Assistand, RED

University of Bristol, Senate House

Tyndall Avenue

Bristol BSB 1Th

Tel: (0) 117 928 8483

Ray.Perrins@bristol.ac.uk
Professor Joe McGeehan

Dean of Engineering

Queen’s Building

University walk

Bristol, UK BSB 1TR

(0) 117 928 7709

dean-eng@bristol.ac.uk
Dr. W. G. C. Boyd

Dean of the faculty of Science

Senate House

Tyndall Avenue

Bristol, UK BSB 1TH

(0)117 928 7974

w.Boyd@bris.ac.uk
Professor J. W. Steeds

Department of Physics

H. H. Wills Physics Laboratory

Tyndall Avenue

University of Bristol
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United Kingdom
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Dr. Keith R. Hallam

Interface Analysis Center

Oldbury Houes

121 St. Michael's Hill
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Dr. David Smith
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