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            Ghazisaeidi Group

      
            The intersection of materials science, physics and mechanics.

      
      




            
  
  
            




                    
                  
              
              
                  [image: Maryam Ghazasaeidi Group Ohio State Materials Science and Engineering]




  
        

        
  


      




      
  






    

  
  

  
  






          

  
  


    

  

  
    
      






  
      Research focus

    
      We use atomic-scale computations- electronic structures and classical potentials- coupled to larger length-scale continuum and statistical mechanics to improve and predict the properties of existing and new materials. We also develop new techniques that extend the applicability of electronic structure calculations to a broader range of applications.



  


    

  


  

          
        






  
      








Research
    
      
      
                                         

  

            Phase prediction in multicomponent alloys
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  Alloy design is still one of the most active fields of materials research to respond to the ever-changing needs of the modern global society. At the heart of designing new alloys is the knowledge of phase equilibria and the underlying thermodynamics. Most modern alloys have more than two or three components, but the phase diagrams for multicomponent systems either do not exist or are partially explored. We have developed a computational approach that can help fill this knowledge gap. Our Multi-Cell Monte Carlo (MC)2 method allows, for the first time, the direct simulation of coexisting phases in many-component crystalline systems. It is universally applicable across materials classes and enables a wide range of applications.


    

                                         

  

            Deformation mechanisms in "high entropy" alloys


The term “High entropy” alloys (HEA) refers to a relatively new class of multicomponent—usually five or more—metallic alloys in equal or near equal atomic concentrations. The complex compositions of these alloys, and their derivatives, lead to unique properties. They also encourage new ways of viewing the fundamentals of physical metallurgy, yielding new insights that apply to a wide range of metallic alloys.


We use atomistic simulations to understand the fundamental deformation mechanisms in such concentrated alloys with fcc and bcc crystal structures.


    

                                         

  

            Functional dislocations
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  There is a common perception that dislocations – topological line defects in crystals- are detrimental in functional materials as they degrade a group of devices’ functionality. On the other hand, recent studies have shown that these extended line defects exhibit unique and localized electronic and magnetic properties. 


We study the electronic structure of dislocations from first principles. In collaboration with the Myers group, we aim to show that dislocations in electronic and quantum materials can be utilized as active components in terms of functionality.


Specifically, we have shown that dislocations can act as 1D quantum wires in the diamond. Currently, we are examining the fundamental mechanisms for photoplasticity in group IV-VI semiconductors.


    

                                         

  

            Magnetic interfaces
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  We study the creation and control of new magnetic properties in interface-driven metal/magnetic insulator systems as part of a multidisciplinary team in the NSF-MRSEC at the Ohio State University. For more details, see the Center for Emergent Materials (CEM).
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  From left: Edwin Antillon, Sevim Polat Genlik, Julian Brodie,Shahriar Hooshmand,   Maryam Ghazisaeidi, Carly LaRosa, Mulaine Shih, and You Rao.



Maryam Ghazisaeidi
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  Associate Professor

Department of Materials Science and Engineering 



CV


Bio:

Dr. Ghazisaeidi joined the Department of Materials Science and Engineering at The Ohio State University in 2013. She received her B.S and M.S. degrees from Sharif University of Technology in Tehran, Iran, and her Ph.D. in Theoretical and Applied mechanics from the University of Illinois at Urbana-Champaign. Before joining Ohio State, she held a postdoctoral position at the Brown/GM collaborative Lab for Computational Materials Research at Brown University.  


Honors and Awards:


	NSF CAREER award (2015)
	AFOSR Young Investigator (YIP) award (2017)
	Lumley Research award, College of Engineering, Ohio State (2017)
	Faculty Diversity Award, Ohio State (2020) 


Postdoctoral Research Associate
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  Dr. Naga Sri Harsha Gunda	
			PhD: Materials Science and Engineering, University of California Santa Barbara (2019)


			M.S: Material science and simulation, ICAMS


			B.Tech: Metallurgical and Materials Engineering, Indian Institute of Technology Madras

			

Graduate Students
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  Julian Brodie	
			PhD: Materials Science and Engineering (2018-Present).


			B. S: Materials Science and Engineering, North Carolina State University.
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  Sevim Polat Genlik	
			PhD: Materials Science and Engineering (2018-Present).


			M. S. Metallurgical and Materials Engineering, Middle East Technical University, Turkey.
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  Junxin Wang	
			PhD: Materials Science and Engineering (2020-Present).


			M.S.: Aerospace Engineering, Arizona State University.


			B.S.: Aeronautics and Astronautics Engineering, Shanghai Jiao Tong University, Shanghai, China.

			
	
			




                  [image: Ashrujit Sarkar]




        
  


      
  Ali Barooni	
			PhD: Materials Science and Engineering (2023-present)


			M.Sc: Mechanical Engineering, Applied Mechanics, University of Tehran.


			B.Sc: Mechanical Engineering, University of Tehran

			

Former members
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  Mulaine Shih 	
			PhD: Materials Science and Engineering (2016-Present).


			Now: Air Force Research Lab
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  Carlyn LaRosa	
			PhD: Materials Science and Engineering (2016-Present). 


			 B.S: Chemistry, Ohio State University.


			Now: Air Force Research Lab
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  You Rao	
			PhD: Materials Science and Engineering (2015-Present).


			Now: Postdoc at EPFL
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  Shahriar Hooshmand   	
			PhD: Materials Science and Engineering (2014-Present).


			Now: Postdoc at UC Berkeley

			
	
			




                  [image: buey]




        
  


      
  Daniel Buey 	
			PhD: Materials Science and Engineering, Ohio State University (2018).


			Now at Pratt & Whitney
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  Edwin Antillon	
			Postdoc 2019-2020


			Now at the Naval Research Lab
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  Changning Niu	
			PostDoc 2015-2018. 


			Now at QuesTek.

			

 



Note to Prospective Students:


Computational Materials Science is an interdisciplinary area. It’s a challenging mix of physics, materials science, mathematics, and computational science. While prior experience with computational work is not required (but encouraged), a strong background in math and materials science/physics is necessary for the type of work in our group.


If you are a graduate student at Ohio State, looking for a PhD mentor please contact Dr. Ghazisaeidi to set up a meeting. In addition to MSE, students from physics and other engineering programs are encouraged to apply.


Off-campus applicants should note that graduate admission and financial aid decisions are handled by the MSE department at Ohio State not by individual faculty. If you are not a student at Ohio State and are interested in applying, please visit the graduate application page.
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