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The evolution of materials has progressed over time from simple 
stone used by early man to the complex materials we rely on today. 
The use of new and advanced materials has revolutionized 
electronics, medicine, energy, and catalysis; however, the 
traditional approach of synthesizing and characterizing new 
materials is a slow and time-consuming process. To tackle this 
challenge, we have developed a nanoscale scanning probe 
lithography approach that, through the deposition of polymeric 
nanoreactors and thermal annealing, enables the preparation of 
“megalibraries” of nanomaterials with distinct chemistries. This 
approach has allowed the rapid synthesis and screening 
positionally encoded nanomaterials with many different elements, 
phases, and interfaces and offers exciting possibilities for creating 
new materials with desired properties. For instance, this approach 
enables the identification of new materials and catalysts for 
important chemical transformations and polyelemental particle 
generation can have significant implications for various fields, 
including energy and medicine.  It offers a new understanding of 
how materials behave and how they can be engineered to create 
new and improved materials. However, in materials discovery 
efforts, synthetic capabilities far outpace the ability to extract 
meaningful data from them. To bridge this gap, we present a 
machine learning–driven, closed-loop experimental process to 
guide the synthesis of polyelemental nanomaterials with targeted 
structural properties. Together, this approach lays the foundation 
for creating an inflection point in the pace at which we both explore 
the breadth and discover the capabilities of the” matterverse

  

Exploring the Matterverse with Nanomaterial Megalibraries and AI

 BIO:  Chad Mirkin is the Director of 
the International Institute for 
Nanotechnology and Rathmann 
Professor of Chemistry, MSE, BME, 
CBE, and Medicine at Northwestern 
University.  He invented and has 
developed spherical nucleic acids 
and various nanopatterning and 
materials discovery methodologies.  
He has authored >865 papers and 
>1,200 patents (>430 issued) and
founded 10 companies. Mirkin has
been recognized with >250 awards,
including the King Faisal Prize, and
has been elected to all three US
National Academies. He served for
eight years on PCAST. He has given
>900 invited lectures and educated
>320 graduate students and
postdocs (>130 are faculty members
worldwide).

    
   
   
 
  
 

  
 

 

  

 




