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BIOGRAPHICAL SKETCH

Timothy J, Roney, Ph.D., is a Senior Scientist with the Idaho National Laboratory. He earned his Ph.D. and M.S. at the University of Arizona (both in Optical Sciences), and his B.S. at the University of California at Irvine (Physics). He has been on staff in the Physics department working on nondestructive evaluation and radiation-based imaging for the past 17 years. He is presently group lead for the Digital Radiography and Computed Tomography laboratory, manager of the Materials Characterization Department and acting manager of the Materials Properties and Performance Department at INL. 

Dr. Roney has been Principal Investigator on several projects at INL including: 1) developing field portable x-ray digital radiography and computed tomography imaging systems for munitions inspections at various remote military sites in the U.S. and Greece; 2) developing laboratory 2-D and 3-D x-ray imaging systems for materials characterization; 3) improving system characterization and alignment in x-ray computed tomography; 3) detection and verification of chemical agents in munitions using gamma ray transmission methods; 4) development of multi-modality nuclear assay systems for waste characterization, including active and passive gamma, digital radiography and computed tomography, active and passive neutron measurements, and measurement integration methods; 5) digital radiography and computed tomography of containerized waste; 6) physics-based methods for detection of bulk currency. 

Tim’s current interests include 3-D cone-beam tomography, induced-emission imaging, compact field-portable systems, and imaging in a high-radiation background.

PROFESSIONAL EXPERIENCE

1990 - Present
Staff Scientist


Manager of the Materials Characterization Department from October 2003 to present.

Affiliate Faculty, Physics Department, Idaho State University, 2000 to present

Principal Investigator: Field portable x-ray inspection systems for military and national security applications. Leads a team of researchers and engineers in the development of digital radiography and computed tomography x-ray imaging systems for deployment at remote sites.  


Principal Investigator: Physics based methods for bulk currency detection. Developed radiation-based inspection methods for detection of bulk currency in containers. 

Principal Investigator: 3-D imaging and system alignment in x-ray computed tomography. Lead a team of researchers in the development of methods to improve image quality in field tomographic systems by accurately characterizing system component position and orientation.

Principal Investigator: Detection and verification of chemical agents in munitions using gamma ray transmission and densitometry methods.

Principal Investigator:  Nuclear assay method for characterization of nuclear waste.  Development of multimodality systems for waste characterization including active and passive gamma, digital radiography and computed tomography, active and passive neutron measurements, and measurement integration methods.


Principal Investigator:  Digital Radiography and Computed Tomography of Containerized Waste.


Principal Investigator: Rapid monitoring of submillimeter objects by microradiographic and microtomographic techniques.


Investigator: Research in the generation and detection of ultrasound with optical methods.  Development of research agreement with metals industry to study depth of molten metals.

Investigator: Development of a digital radiography image acquisition and processing system for the quantification of internal package dimensions and densities inside larger waste storage drums.

1984 - 1990
Graduate Student in Optical Sciences and Postdoc in Department of Radiology/Nuclear Medicine, University of Arizona, Tucson, Arizona

Research in the design and construction of cardiac and small-organ gamma-ray imaging systems.  System simulation and optimization, development of reconstruction algorithms, statistical analysis, and construction of prototypical two-dimensional tomographic gamma ray imaging systems using modular scintillation cameras.


Fresnel zone plate imaging of x-ray emission objects with holographic optical and digital reconstructions.

1980 – 1984
Research Physicist, Chevron Oil Field Research Co., La Habra, California


Applied principles of nuclear physics to oil and gas exploration and production.  Specifically, worked with high energy pulsed neutron and gamma ray devices used to make in situ (earth) measurements for downhole logging.  Monte Carlo simulation of photon and neutron transport lifetime logging data via multiple regression techniques.


Design and implementation of interactive, menu-driven program for the analysis and interpretation of well-log data for oil-field research, including algorithms for the processing and display of well-log data.

1976 – 1984
Research Technician, Chevron Oil Field Research Co., La Habra, California


Research in oil exploration with seismic techniques.  Time series analysis.  Algorithms and processing routines for large of amounts of seismic data.  Laboratory work with acoustical equipment including hydrophones, geophones, and various piezoelectric devices.

EDUCATION

Ph.D.
Optical Sciences, University of Arizona, Tucson, Arizona, 1989

M.S.
Optical Sciences, University of Arizona, Tucson, Arizona, 1987

B.S.
Physics, University of California, Irvine, California, 1979

PROFESSIONAL AFFILIATIONS

Institute of Electrical and Electronics Engineers (IEEE)

Society of Photo Instrumentation Engineers (SPIE)

Journal Articles

Selim, F.A., Wells, D.P., Harmon, J.F., Kwofie, J., Spaulding, R., Erickson, G., Roney, T., Bremstrahlung-induced highly penetrating probes for nondestructive assay and defect analysis, Nuclear Instruments and Methods in Physics Research A, 495, (2002).

Selim, F.A., D.P. Wells, J. F. Harmon, W. Scates, J. Kwofie, R. Spaulding, 

S.P. Duttagupta, J.L. Jones, T. White and T. Roney , Doppler Broadening Measurements of Positron Annihilation using Bremsstrahlung Radiation,  Nuclear Instruments and Methods in Physics Research B, 192, (2002). 

F. Noo, R. Clackdoyle, C. Mennessier, T.A. White, and T. J. Roney, “Analytic method based on identification of ellipse parameters for scanner calibration in cone-beam tomography,” Physics in Medicine and Biology, 45 (2000), pp. 3489-3508.

F. Noo, R. Clack, T. J. Roney, T. A. White, “The dual-ellipse cross vertex path for exact reconstruction of long objects in cone-beam tomography”, Phys. Med. Biol., 43, 1998, 797-810.

Conference Papers

T. J. Roney, T. A. White, R. J. Pink, M. Smith, W. F. Jones, “Portable gamma-ray transmission system for identification of chemical agents”, Proceedings of the 44th SPIE Annual Meeting, Volume 3769, 1999, pp 11-23.

Timothy A. White, Tim Roney, Robert J. Pink, Fred Noo, Rolf Clackdoyle, “Comparison of fan- and cone-beam imaging capabilities on a portable x-ray imaging system”, Proceedings of the 44th SPIE Annual Meeting, Volume 3772, 1999.

F. Noo, R. Clackdoyle, T. A. White, T. J. Roney, “Image reconstruction from misaligned truncated helical cone-beam data”, 1999 IEEE Nuclear Science Symposium and Medical Imaging Conference, Seattle, WA. October, 1999.

Noo, F., C. Mennessier, R. Clackdoyle, T.A. White, and T.J. Roney, “Non-iterative methods for scanner calibration in cone-beam tomography,” Proceedings of the 1999 International Meeting on Fully Three-Dimensional Image Reconstruction in Radiology and Nuclear Medicine, Zuiderduin Hotel, Egmond aan Zee, The Netherlands, June23–26, 1999, pp. 155–158.

T. J. Roney, “Field portable x-ray and gamma-ray inspection systems for chemical agents”, 37th WANTO (Weapons Agency Nondestructive Testing Organization) Meeting, Feb. 22-26, 1999, Albuquerque, NM.

F. Noo, M. Defrise, R. Clack, T. J. Roney, T. A. White, S. G. Galbraith, “Stable and Efficient Shift-Variant Algorithm for Circle-plus-lines Orbits in cone beam CT”, Proceedings ICIP-96: 1996 IEEE International Conference on Image Processing, Lausanne, September, 1996, P Delogne (ed.), IEEE, Ceuterick, Leuven, Belgium, 539-542.

T. J. Roney, S. G. Galbraith, T. A. White, M. O’Reilly, R. Clack, M. Defrise, F.Noo, “Feasibility and applications of cone beam x-ray imaging for containerized waste”, Proceedings of the Fourth Nondestructive Assay and Nondestructive Examination Waste Characterization Conference, Salt Lake City, Oct. 24-26, 1995, 295-323.

K. C. Mousseau, A. R. Hempstead, G. K. Becker, T. J. Roney, “Waste assay measurement integration system user interface”, Proceedings of the Fourth Nondestructive Assay and Nondestructive Examination Waste Characterization Conference, Salt Lake City, Oct. 24-26, 1995, 387-398.

G. K. Becker, T. J. Roney, C. Watts, J. Bennion, “Utility of neural networks in nondestructive waste assay measurement methods”, Proceedings of the Fourth Nondestructive Assay and Nondestructive Examination Waste Characterization Conference, Salt Lake City, Oct. 24-26, 1995, 161-187.

Invited Papers

T. J. Roney, “Portable gamma-ray transmission system for identification of chemical agents,” SPIE Conference of Penetrating Radiation Systems and Applications, July 19-23, 1999, Denver, Colorado. 

T. J. Roney, “Field Portable Digital Radiography and Computed Tomography”, Operation LOADED DICE, Nellis Air Force Base, Aug. 22-26, 1999.

Reports
White, T., Roney, T., “Derivation of 3-D Information from Multiple Projections—Initial Survey,” INEEL/EXT-05-00194, May, 2005
Roney, T., White, T., “Low-Cost, Highly Portable Field X-Ray Inspection System – Feasibility Report,” INEEL/EXT-04-02538, December, 2004

Roney, T., Walter, J., Pink, R., Kunerth, D., Daum, K., Deason, V., “Physics-Based Methods for Bulk Currency Detection – Final Report,” INEL/External Report, November, 2004

Roney, T., Walter, J., Kunerth, D., Daum, K., White, T., Deason, V., Benson, M., “Physics-Based Methods for Bulk Currency Detection,” INEL/Internal Report, May, 2004

Roney, T., White, T., “Characterization of RH-TRU and Lead-Lined Drums Using X-ray Imaging Techniques,” INEEL/EXT-2001-0-625, July, 2001.

Roney, T., Galbraith, S., White, T., “Digital Radiography and Computed Tomography Project – Waste Container Characterization and System Status,” INEL-96/0379, October, 1996.

Roney, T., Galbraith, S., “Digital Radiography and Computed Tomography (DRCT) of Waste Containers Status Report,” INEL-95/0143, March, 1995.

Weirup, D., Martz, H., Schneberk, D, Roney, T, “New Production Reactor Targer Particle Characterization by Computer Simulation of Computed Tomography Systems,” Lawrence Livermore National Laboratory, UCRL-UR-114836, August, 1993.

Earlier Publications
T. J. Roney, R. T. Allemeier, S. G. Galbraith, D. M. Tow, “Developments in 
Radiography and Tomography of Waste Containers at the Idaho National Engineering Laboratory,” Proceedings of Spectrum ’94, Nuclear and Hazardous Waste Management International Topical Meeting, pp. 1938-1946, August, 1994.

T. J. Roney, L. O. Johnson, T. B. Klinger, J. R. Karvinen, G. D. McLaughlin, E. B. Nieschmidt, D. E. Shropshire, “The Radiological and Hazardous Material Measurement System,” Proceedings of the Transuranic Waste Characterization Conference, August, 1992.

R. T. Allemeier, D. M. Tow, T. J. Roney, “A Digital Processing System for Conventional Real-Time Radiography,” Proceedings of the Third Nondestructive Assay and Nondestructive Examination Waste Characterization Conference, pp. 235-250, 1994.

Y. D. Harker, F. Harmon, E. B. Nieschmidt, T. J. Roney, T. K. O’Brien, “Experience with the RFQ as a Neutron Source,” Proceedings of Nondestructive Assay and Nondestructive Examination Waste Characterization Conference, pp. 33-46, 1994.

E. B. Nieschmidt, D. R. Staples, T. J. Roney, “The Production of High Energy Neutrons by Secondary Reactions,” Proceedings of Nondestructive Assay and Nondestructive Examination Waste Characterization Conference, pp. 51-59, 1994.

T. J. Roney, J. N. Aarsvold, H. H. Barrett, J. C. Chen, A. L. Landesman, T. D. Milster, D. D. Patton, R. K. Rowe, R. H. Seacat III, L. M. Strimbu, “Modular Scintillation Cameras:  Status and Application,” Journal of Nuclear Medicine p. 760; 1988.

T. D. Milster, J. N. Aarsvold, H. H. Barrett, A. L. Landesman, L. S. Mar, D. D. Patton, T. J. Roney, R. K. Rowe and R. H. Seacat III, “A Full-Field Modular Gamma Camera,” Journal of Nuclear Medicine, 31, pp. 632-639; May, 1990.

J. N. Aarsvold, H. H. Barrett, J. Chen, A. L. Landesman, T. D. Milster, D. D. Patton, T. J. Roney, R. K. Rowe, R. H. Seacat III and L. M. Strimbu, “Modular Scintillation Cameras:  A Progress Report,” Proceedings of SPIE (Vol. 914) Medical Imaging II:  Image Formation, Detection, and Interpretation edited by R. H. Schneider and S. J. Dwyer III, pp. 319-325; 1988.

R. K. Rowe, J. N. Aarsvold, H. H. Barrett, J. Chen, J. N. Hall, A. L. Landesman, L. S. Mar, T. D. Milster, B. A. Moore, D. D. Patton, and T. J. Roney, “The Design and Implementation of Modular Spect Imaging Systems,” The Formation, Handling, and Evaluation of Medical Images edited by A. Todd-Pokropek and M. A. Viergever; NATO-ASI Series, Springer-Verlag.

J. N. Aarsvold, H. H. Barrett, T. A. Gooley, T. J. Roney, R. K. Rowe, W. E. Smith, “Preliminary Results from Simulations of Tomographic Imaging Using Multiple Pinhole Coded Apertures,” The Formation, Handling, and Evaluation of Medical Images edited by A. Todd-Pokropek and M. A. Viergever; NATO-ASI series, Springer-Verlag.

T. A. Gooley, H. H. Barrett, T. J. Roney, W. E. Smith, “Use of Prior Information in Coded-Aperture Imaging,” Proceedings of Apatial Statistics and Imaging Conference, Bowdoin College, 1988, sponsored by AMS/IMS/SAIM.

H. H. Barrett, J. N. Aarsvold, T. J. Roney and R. K. Rowe, “Quantum-Limited Image Reconstruction in Nuclear Medicine” [summary], Quantum Limited Imaging and Information  Processing, 1989 Technical Digest Series, Vol. 13, (Optical Society of America, Washington, D. C. 1989) pp. 76-78;p 1989.

H. H. Barrett, J. N. Aarsvold and T. J. Roney, “Null Functions and Eigenfunctions:  Tools for the Analysis of Imaging Systems,” Proceedings of the 11th International Conference on Information Processing in Medical Imaging edited by D. A. Ortendah and J. Llacer; Wiley-Liss, New York, pp. 211-226, 1990.

Invited Presentations
INDUCED EMISSION IMAGING, Nuclear Isomer Workshop, Idaho State University, August 14-15, 2003

MICRORADIOGRAPHY OF SUBMILLIMETER MULTILAYER PARTICLES American Society of Nondestructive Testing Third Topical Meeting on Radiology, Atlantic City, NJ, August, 1993.

NONCONTACT SENSING AND PROCESS CONTROL FOR HOSTILE ENVIRONMENTS, U.S. Department of Energy Office of Defense Programs, Conference on Monitoring and Control of Processes in the Modern Nuclear Weapons Complex, Kansas City, MO, May, 1991.

RADIOLOGICAL AND HAZARDOUS MATERIAL MEASUREMENT SYSTEM, U. S. Department of Energy Office of Environmental Restoration and Waste Management, Conference on Characterization, Sensors, and Monitoring Technologies, Dallas, TX, July 1992.

RADIOLOGICAL AND HAZARDOUS MATERIAL MEASUREMENT SYSTEM, U. S. Department of Energy Office of Environmental Restoration and Waste Management, Meeting on Nondestructive Assay and Imaging Technologies, Boulder, CO, February, 1993.

Presentations
T. J. Roney, T. A. White, Fundamentals of Nuclear Imaging Technology, One-unit semester course, Idaho State University Physics Department, Spring Semester, 2005

T. J. Roney, J. B. Walter, R. J. Pink, D. C. Kunerth, V. A. Deason, K. A. Daum, M. T.  Benson, Prompt Gamma Neutron Activation Analysis (PGNAA) of Tagged Currency, Department of Homeland Security Conference, Working Together: R&D Partnerships in Homeland Security, April 27-28, 2005, Boston MS, Poster. 
T. J. Roney, INEEL Site Report: Overview and NDE Activities, 41st WANTO (Weapons Agency Nondestructive Testing Organization) Meeting, Oak Ridge, TN, November, 2004
T. J. Roney, T. A. White, Field Portable X-ray Systems for Munitions Inspection, 40th WANTO (Weapons Agency Nondestructive Testing Organization) Meeting, Richland, WA, Apr. 21-24, 2003.

T. J. Roney, T. A. White, R. J. Pink, M. Smith, F. Noo, R. Clackdoyle, “Calibration of X-ray Computed Tomography Systems for Field Applications,” Quantitative Nondestructive Evaluation (QNDE) Conference, Bellingham, WA, July 14-19, 2002. Poster.

T. J. Roney, Feasibility and Applications of Cone Beam X-ray Imaging for Containerized Waste, Fourth Nondestructive Assay and Nondestructive Examination Waste Characterization Conference, Salt Lake City, Utah, October, 1995.

T. J. Roney, Developments in Radiography and Tomography of Waste Containers at the Idaho National Engineering Laboratory, Spectrum ’94, Nuclear and Hazardous Waste Management International Topical Meeting, Atlanta, GA, August, 1994.

T. J. Roney, The Excavated Waste Assay System, Third Nondestructive Assay and Nondestructive Examination Waste Characterization Conference, Pocatello, ID, February, 94.

T. J. Roney, A Digital Processing System for Real Time Radiography.  Third Nondestructive Assay and Nondestructive Examination Waste Characterization Conference, Pocatello, ID, February 94.

T. J. Roney, The Radiological and Hazardous Material Measurement System, Transuranic Waste Characterization Conference, Pocatello, ID, July, 1992.

  Selim, F.A., D.P. Wells, J. F. Harmon, W. Scates, J. Kwofie, R. Spaulding, 
S.P. Duttagupta, J.L. Jones, T. White and T. Roney, Doppler Broadening Measurements of Positron Annihilation using Bremsstrahlung Radiation, 11th International Positron Conference, Sante Fe, NM, July, 2001. (Accepted for Publication in Nucl. Instr. Meth. B, 2002) 

  D.P. Wells, D.P., F. A. Selim, J. F. Harmon, W. Scates, J. Kwofie, R. Spaulding, 
S.P. Duttagupta, J.L. Jones, T. White and T. Roney, Development of Accelerator-Based X-ray Fluorescence for Large Sample Assay, 40th International Denver X-ray Conference, Steamboat Springs, CO, July 2001. (Accepted for publication in Advances in X-Ray Analysis, Volume 45 (2002).) 

  Selim, F.A., D.P. Wells, F. J. Harmon, J. Kwofie, W. Scates, R. Spaulding, G.Erickson, S.A. Parke, S.P. Duttagupta, J.L. Jones, T. White and T. Roney, Development of Bremsstrahlung-based Positron Probe for Assay and Defect Analysis, 1st Inland Nothwest Research Alliance Conference on Sub-surface Science, (2001). 

  Kwofie, J., D.P. Wells, F. A. Selim, F. J. Harmon, W. Scates, R. Spaulding, G.Erickson, S.A. Parke, S.P. Duttagupta, J.L. Jones, T. White and T. Roney, Accelerator-Based XRF for Subsurface Science, 1st Inland Northwest Research Alliance Conference on Sub-surface Science, Aug. 2001. 
