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�Technology:
1.To develop new-engineered materials by 

computational design for future energy sources 
in magnetic- and laser- based systems; 

2.To design materials at the nano- and micro-scale 
for applications in the Nuclear, Aerospace and 
Microelectronics Industries; 

3.To utilize plasma as the fourth state of matter for 
experimental development of novel materials 
processing techniques. 

OBJECTIVES - 1
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�Fundamental:
1.To provide predictive relations between the 

microstructure of the material at the microscopic 
scale with its mechanical properties at the 
macroscopic scale by computational modeling; 

2.To study the collective behavior of defects in 
materials by large-scale computer simulations; 

3.To investigate the fundamental aspects of 
pattern formation, non-equilibrium phase 
transitions and instability phenomena. 

OBJECTIVES - 2
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� Joined UCLA in 1977. Participated in most fusion 
system and material studies for  ~ 25 years.  

� Over 200 Publications (more than 150 refereed journal 
articles).

� Research covers the physics and mechanics of 
materials, radiation interaction with solids, energetic 
(plasma, ions & laser) material processing, and thermo-
mechanical design.

� 33 graduates with M.S. degree, 16 with the Ph.D. degree 
and 28 post-doctoral or research staff .  5 graduates 
hold professorships.

UCLA GROUP AT A GLANCE!
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CURRENT RESEARCH TEAM - 1
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�Research Staff:
1. Shahram Sharafat -- Senior Research Engr. (Part time till 12/01).

2. Shih-his Tong – Post Doc. -- Computational Geometry

3. Xueli Han - Associate Research Engr. -- Micromechanics 

�Ph.D. Students:
1. Gregory Johnson -- Nucleation of Nano-clusters.

2. Jianming Huang -- DBTT Dislocation Modeling.

3. Ming Wen -- Atomistic-Continuum Models of Defects. 

4. Zhiqiang Wang – Interface Effects on Surface Deformation.

5. Qiyang Hu – Material System Design of Laser Optics.

�M.S. Students:
1. Gigio Sakota -- Rate Theory of Irradiated Materials.

Current Research Team - 2
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�Laser Effects on Surface Deformation and 
Roughening of Optics.

� Funding Agency:
Department of Energy / Office of Fusion Energy Sciences/ Laser IFE

� Duration & Funding:
Three Years:(August 2000-July 2003) ~ 130K/ yr

� Objectives:

1. Determine the physical mechanisms responsible for damage and degradation 
of the optical qualities of IFE final optics. 

2. Design material systems for IFE final optics that are resistant to damage of a 
single laser pulse, and to the progressive damage of multiple pulses. 

RESEARCH PROJECTS - 1
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� Large-scale Dislocation Dynamics Simulations for 
Computational Design Of Semiconductor Thin 
Film Systems .

� Funding Agency:
National Science Foundation/ DMR & IT.

� Duration & Funding:
Three Years:(September 2001- August 2004) ~ 100K/ yr

� Objectives:
1. Investigate single and collective dislocation interaction phenomena in 

anisotropic materials, which determine plasticity and failure of
semiconductor devices . 

2. Large-scale simulations and optimization of semiconductor systems to 
provide guidelines for engineering design of new generations of 
microelectronics . 

RESEARCH PROJECTS - 2
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� Computational Design of Fusion Materials (with 
UCSB).

� Funding Agency:
Department of Energy / Office of Fusion Energy Sciences/ Fusion Materials 
Science

� Duration & Funding:
Three Years:(April 2001-April 2004) ~ 80 K/ yr

� Objectives:

1. Develop predictive Monte Carlo and Rate Theory Computer Models for 
Microstructure and non-equilibrium phase evolution; 

2. Suggest Fe and V alloy designs for optimum mitigation of the effects of 
helium and non-equilibrium phases on mechanical properties.  

RESEARCH PROJECTS - 3
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� Plasticity and Fracture Mechanisms of Fusion 
Materials.

� Funding Agency:
Department of Energy / Office of Fusion Energy Sciences/ Fusion Materials 
Science

� Duration & Funding:
Five Years:(July 1998-July 2003) ~ 185K/ yr + ~ 50K/ yr (JUPITER-II).

� Main Objective:
Computer Modeling of the main phenomena involved in plastic flow
localization and associated fracture instabilities under irradiation.  

Modeling is strongly tied to national and international research programs 
to assist in optimized alloy designs and material selection. 

RESEARCH PROJECTS - 4
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� Radiation hardening,

� Helium effects on grain boundary fracture, 

� Stress-induced impurity segregation and 
cracking,

� Ductile-to-brittle-transition behavior, 

� Mechanisms of Flow Localization and Failure, 

� Applications to FCC (e.g Cu) and BCC (e.g. Fe and V) 
for optimum alloy designs.

Specific Objectives of Research on 
Plasticity and Fracture
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