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                                      Program in Materials Science and Engineering

            Welcome to the Program in Materials Science and Engineering in the Department of Applied Physics and Applied Mathematics.

	Faculty | Research | Courses | Seminars | APAM Home

                                                

                                          
            Undergraduate Program

            The undergraduate curriculum in Materials Science is designed to provide the basis for developing, improving, and understanding materials and processes for application in engineered systems. It draws from physics, chemistry and other disciplines to provide a coherent background for immediate application in engineering or for subsequent advanced study.

                                    MSE Undergraduate Program

                          
                      

                                
            Graduate Programs

            Columbia’s program in Materials Science and Engineering offers a graduate program leading to the Master of Science (MS), Master of Philosophy (MPhil), Doctor of Philosophy (PhD) and Doctor of Engineering Science (EngScD or DES) degrees.

                                    Materials Science & Engineering Graduate Programs

                          
                      

                            

                
            Making faster transistors through laser crystallization of silicon. Creating new nanomaterials for batteries and other energy storage devices. Pioneering first-principles approaches to the design of new information storage materials. The Program in Materials Science and Engineering focuses on developing and understanding new and better materials for use in innovative engineering applications. Join us in advancing the foundational science that underpins everything built by humanity.
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           Press Release
                      A Scalable, Safer, and Potentially Cheaper Way to Isolate Valuable Isotopes

            A team of researchers, led by Yuan Yang, have developed a new method for purifying materials that are crucial for energy, medicine, and scientific research. 
 More
    Jul 13 2023 | By Grant Currin

  


	

	
		
  
    
      
        
          
        

      
    

    
                  Celebrating the Retirement of Professor Irving P. Herman

            
      After a long and distinguished career at Columbia University, Irving P. Herman has retired and is now the Edwin Howard Armstrong Professor Emeritus of Applied More
    

    Feb 23 2024

    

  



  
    
      
        
          
        

      
    

    
                  Barmak: Using Nanotechnology to Uncover Details of a Medieval Manuscript

            
      Prof. Katayun Barmak was featured in the Columbia News article, "Using Nanotechnology to Uncover Details of a Medieval Manuscript" More
    

    Feb 06 2024 | Columbia News

    

  



  
    
      
        
          
        

      
    

    
                  Yang Wins 2024 CUAFA Young Investigator Award

            
      Prof. Yuan Yang has received the Columbia University Asian Faculty Association (CUAFA) 2024 Young Investigator Award More
    

    Jan 30 2024 | https://cuafa.org/

    

  



  
    
      
        
          
        

      
    

    
                  Professor Emeritus Daniel N. Beshers (1928-2024)

            
      We mourn the loss and celebrate the life of Professor Emeritus Daniel N. Beshers More
    

    Jan 29 2024

    

  



  
    
      
        
          
        

      
    

    
                  Automated Grain Boundary Detection for Bright-Field Transmission Electron Microscopy Images via U-Net

            
      Researchers led by principle investigator Professor Katayun Barmak have developed the first generalizable and automated approach to identifying grain boundaries More
    

    Nov 30 2023

    

  



  
    
      
        
          
        

      
    

    
                  Materials Science Demonstration and Presentation at the Spence School

            
      Katayun Barmak and graduate student Matthew Patrick visited The Spence School, a local all-girls high school, to give a talk during their Research Scientist More
    

    Nov 30 2023

    

  



  
    
      
        
          
        

      
    

    
                  Barmak Named 2023 Fellow of ASM International Society

            
       Katayun Barmak, the Philips Electronics Professor, was named a Fellow of the ASM International Society
 More
    

    Apr 26 2023

    

  



  
    
      
        
          
        

      
    

    
                  Materials Scientists and Mathematicians Challenge Central Hypothesis in Grain Growth Modelling for Thin Films

            
      The recently published manuscript by Professor Katayun Barmak and colleagues challenges the commonly used assumption that grain growth in thin films is governed More
    

    May 15 2023

    

  



  
    
      
        
          
        

      
    

    
                  Billinge Named Flack Lecturer for the Swiss Society for Crystallography

            
      Simon Billinge was named the Flack Lecturer for the 2023 Howard Flack Lecture Series of the Swiss Society for Crystallography SGK/SSCr in November 2023 More
    

    Nov 20 2023

    

  



  
    
      
        
          
        

      
    

    
                  New research is helping scientists better understand how microstructures change

            
      A team of materials scientists and applied mathematicians, including Prof. Katayun Barmak, developed a mathematical model that more accurately describes such More
    

    Apr 24 2023 | Phys.org

    

  



  
    
      
        
          
        

      
    

    
                  Yang Receives DURIP Award

            
      Yuan Yang was awarded an instrument from the Defense University Research Instrumentation Program (DURIP) program. More
    

    Nov 28 2022

    

  



  
    
      
        
          
        

      
    

    
                  Billinge's Research Published in Nature Materials

            
      Simon Billinge's newest paper, "Dynamic crystallography reveals spontaneous anisotropy in cubic GeTe," published in Nature Materials More
    

    Feb 21 2023 | Nature Materials

    

  



  
    
      
        
          
        

      
    

    
                  Wentzcovitch Named President-elect of AGU’s Mineral and Rock Physics Section

            
      Renata Wentzcovitch, professor of material science and applied physics, and earth and environmental sciences, has been named president-elect for the American More
    

    Nov 17 2022 | AGU.org

    

  



  
    
      
        
          
        

      
    

    
                  Seeing More Deeply into Nanomaterials

            
      New 3D imaging tool reveals engineered and self-assembled nanoparticle lattices with highest resolution yet—7nm—about 1/100,000 of the width of a human hair
 More
    

    Apr 13 2022 | By Holly Evarts | Photo Credit: Oleg Gang/Columbia Engineering

    

  


	

	
		
						
				
       Press Release
            Barmak and Colleagues Win AFOSR MURI Award for Precision Testing and Evaluation of Computer Chips

      Katayun Barmak and colleagues have won a highly-competitive Multidisciplinary University Research Initiative (MURI) Award from the Air Force Office Scientific More
  Mar 28 2022


			

						
				
       Press Release
            Yang Named 2021 Materials Today Rising Star Awardee

      Yuan Yang has been named one of the 2021 Materials Today Rising Star Award Winners  More
  Jan 20 2022 | Materials Today


			

						
				
       Press Release
            Pets, Politics and Pandemics

      Prof. Simon Billinge has launched a new open course on systems theory More
  Feb 22 2023 | Coursera


			

						
				
       Press Release
            Barmak and Colleagues Win the Prestigious NSF DMREF Award  for Microstructure by Design

      Katayun Barmak and her colleagues won a 4-year $1.8 million National Science Foundation 'Designing Materials to Revolutionize and Engineer our Future' (DMREF) More
  Sep 28 2021


			

						
				
       Press Release
            Simon Billinge Mentors Student-Led Team That Wins $60,000 Google Research Award

      Project will improve computational capabilities for researchers in East Africa through a local organization that trains PhD students in materials science More
  Jan 06 2022 | By Allison Chen


			

						
				
       Press Release
            Mary Rose Conservation Project Featured by Numerous Media Outelts

      Simon Bilinge is part of an international team who has applied a new method - ctPDF - to discover potentially harmful substances within the Mary Rose’s wooden More
  Nov 04 2021


			

						
				
       Press Release
            Quantum Phase Transition Detected on a Global Scale Deep Inside the Earth

      Spin transition discovered in the Earth’s mantle; finding will improve understanding the Earth’s interior, and enable better understanding of tectonic events More
  Oct 12 2021 | By Holly Evarts | Visua Credit: Nicoletta Barolini/Columbia Engineering



			

						
				
      In the Media
            Billinge: Researchers Use New X-ray Technique to Conserve Henry VIII’s Favorite Warship

      International team applied new method--ctPDF--developed at Columbia Engineering and the European Synchrotron Radiation Facility to discover potentially harmful More
  Oct 28 2021 | Columbia Engineering News


			

						
				
       Press Release
            Billinge - Think Like an Engineer

      Simon Billinge and his group uses AI to invent stronger, more sustainable materials More
  Jun 24 2021 | Columbia Engineering Magazine


			

						
				
       Press Release
            Barmak Paper Featured on Cover of Journal of Applied Physics

      Barmak's paper is featured on the cover page as a featured article  More
  Oct 04 2021


			

						
				
       Press Release
            Uncovering Hidden Local States in a Quantum Material

      By heating the material, scientists discovered states of local broken symmetry, which may enable the technologically relevant properties—such as those for More
  Jul 06 2021 | Brookhaven National Laboratory


			

						
				
       Press Release
            Yang Wins 3M Award

      Yuan Yang, Associate Professor of Materials Science and Engineering, has won a 3M Non-tenured Faculty Award. More
  May 19 2021


			

						
				
       Press Release
            Building Tough 3D Nanomaterials with DNA 

      Columbia Engineers use DNA nanotechnology to create highly resilient synthetic nanoparticle-based materials that can be processed through conventional More
  Mar 19 2021 | By Holly Evarts | Photos and Animation Oleg Gang/Columbia Engineering 


			

						
				
       Press Release
            Billinge Applies Data Science to Scientific Domains

      Research from Prof. Simon Billinge and colleagues was recently published in the article, "Active Reaction Control of Cu Redox State Based on Real-Time Feedback More
  Oct 28 2020 | JACS


			

						
				
       Press Release
            Enabling New DNA-Based Therapy For Anti-Cancer Drug Delivery 

      Scientists designed a tunable peptide-like molecular coating that enables 3-D DNA origami to maintain their structural integrity and functionality in different More
  Mar 13 2020 | By Brookhaven National Laboratory | Images Courtesy of Brookhaven National Laboratory


			

						
				
       Press Release
            A rainbow of layered paints could help buildings to keep their cool

       More
  Apr 30 2020 | Nature


			

						
				
       Press Release
            Billinge Wins EPDIC Distinguished Powder Diffractionist Prize

       More
  Jan 09 2020


			

					

	

	
		



	
  
    
      
        
          
        

      

    

    
      
        Revealing Atomic Structures with a "Neutron" Camera

        Runtime 0:49

        
          Researchers have developed a new kind of "camera" that sees the local disorder in materials. Its key feature is a variable shutter speed: because the disordered atomic clusters are moving, when the team used a slow shutter, the dynamic disorder blurred out, but when they used a fast shutter, they could see it. The new method doesn't work like a conventional camera--it uses neutrons to measure atomic positions with a shutter speed of around one picosecond, a trillion times faster than normal camera shutters.

Video produced by Oak Ridge National Laboratory        

      

    

  

  
    
          
        
          
            
          

          
            Revealing Atomic Structures with a "Neutron" Camera

            Runtime 0:49

            
              Researchers have developed a new kind of "camera" that sees the local disorder in materials. Its key feature is a variable shutter speed: because the disordered atomic clusters are moving, when the team used a slow shutter, the dynamic disorder blurred out, but when they used a fast shutter, they could see it. The new method doesn't work like a conventional camera--it uses neutrons to measure atomic positions with a shutter speed of around one picosecond, a trillion times faster than normal camera shutters.

Video produced by Oak Ridge National Laboratory            

          

        
      

          
        
          
            
          

          
            MAKING PAINTS WHITER AND COOLER

            Runtime 2:22

            
              This work shows a breakthrough by Columbia Engineers to create porous polymer coating and achieve cooling even under strong sunlight. The work entitled "Hierarchically Porous Polymer Coatings for Highly Efficient Passive Daytime Radiative Cooling" is published in Science Magazine on Sep 27, 2018.            

          

        
      

          
        
          
            
          

          
            Engineering Light: Nanophotonics at Columbia Engineering

            Runtime 3:55

            
              Read the full interview in Columbia Engineering magazine.
After almost a decade of long-distance collaborations, Keren Bergman, Michal Lipson, and Alex Gaeta are working together in one place, here at Columbia Engineering. Lipson and Gaeta joined the School this summer as the Eugene Higgins Professor in Electrical Engineering (EE) and the David M. Rickey Professor of Applied Physics and of Materials Science, respectively. And now, together with Bergman, who is the Charles Batchelor Professor and EE chair, the trio is set to break new ground in nanophotonics, or, as Lipson, a preeminent leader in nanophotonic fabrication, puts it, “optics on a very, very small scale.”            

          

        
      

          
        
          
            
          

          
            Yuan Yang Flexible Battery, Smart Watch, and Meter

            Runtime 2:07

            
              Video demonstrating flexibility of Yang's lithium-ion battery powering a smart watch, in flat, flexed, and twisted configurations.            

          

        
      

          
        
          
            
          

          
            Transmission Microscopy Lab: probing the structure of materials at nanoscales

            Runtime 2:23

            
              Materials science pioneer Katayun Barmak takes you behind the scenes at Columbia Nano Initiative’s new Electron Microscopy lab where researchers probe the nature of materials at the nanoscale.            

          

        
      

          
        
          
            
          

          
            The Nanostructure Problem: Simon Billinge at Brookhaven National Labs

            Runtime 3:17

            
              In order to see inside nanomaterials and learn how nanoparticles evolve, Simon Billinge, applies the world’s newest and brightest synchrotron light source—the National Synchrotron Light Source II (NSLS-II) at the U.S. Department of Energy’s Brookhaven National Laboratory

A physicist with a joint position at Columbia University's School of Engineering and Applied Science and Brookhaven, Billinge gives us a tour of his workflow at NSLS-II.            

          

        
      

          
        
          
            
          

          
            Spinning Out, In Control (Panel, Full Video) | #StartupColumbia 2018

            Runtime 50:04

            
              Sponsored by Columbia's Women Inventors Network and by Women in Science @ Columbia, this discussion takes a deep dive into the tale of three scientists' journey from innovation to spinout and what life is like at the intersection of university research and the commercial sector.            

          

        
      

          
        
          
            
          

          
            150th Anniversary Symposium: Columbia's Engineering Renaissance. Materials. 04

            Runtime 4:41

            
              Colin Fink. Pioneering Electrochemistry / Computation and Materials Discovery
Alan C. West, Samuel Ruben–Peter G. Viele Professor of Electrochemistry and Professor of Chemical Engineering
Chris Marianetti, Associate Professor of Materials Science and Applied Physics and Applied Mathematics            

          

        
      

        

    
      
      
    

  



	
	
                      
                          
        Materials Science & Engineering Overview

    
  
Materials Science and Engineering is a rapidly growing, multidisciplinary activity that has emerged as a recognizable field in recent decades.


  MORE

                          
        Materials Science Undergraduate Program

    
  
The undergraduate program in Materials Science can lead to graduate studies or professional employment in industry


  MORE

                          
        Materials Science & Engineering Graduate Programs

    
  
We offer graduate studies leading to MS, MPhil, PhD, EngScD, or DES degrees.


  MORE

                          
        Materials Science & Engineering Research

    
  
Current research activities focus on nanoscale structures which enable significant advances in energy and information technologies.

  MORE

                          
        Materials Science & Engineering Faculty

    
  
Our faculty are leaders in the fields of Materials Science and Engineering and Solid-State Science.


  MORE

                          
        Materials Science & Engineering News

    
  
Learn more about the recent accomplishments of our Materials Science and Engineering faculty members and students.


  MORE
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