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    Upcoming Events

  
  
     
                 
                   Apr 10

                   10:15-11:15
                 

                  Gunjan Kumar | National University of Singapore 
 
  Distribution Testing in the Small Sample Regime  
    			
		
        
                    Understanding unknown probability distributions with limited samples is a fundamental challenge in statistics and data analysis, with far-reaching applications spanning diverse scientific domains.  Traditional methods for distribution testing often rely on having large amounts of samples, which may not always be available, leading to a
gap in our ability to analyze distributions efficiently. This has prompted a shift towards new algorithmic approaches that work well with fewer samples. These approaches explore alternative sampling models, offering stronger access to the distributions.

The talk will focus on these developments, particularly on recent progress in achieving optimal bounds for equivalence testing—determining if two unknown distributions are identical or distinct—when the algorithm is granted conditional sampling access. Additionally, I will explore the role of distribution testing in other fields such as Approximate Model Counting.         
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                   Apr 10

                   15:30-16:45
                 

                  Chandrodoy Chattopadhyay | North Carolina State University 
 
  Relativistic hydrodynamics and its applications in heavy-ion collisions  
    			
		
        
                    Relativistic heavy-ion collisions at LHC, CERN and RHIC, BNL produce a novel state of matter, the quark-gluon plasma (QGP), where the fundamental constituents of nucleons, i.e., quarks and gluons, become deconfined over nuclear volumes. Understanding
the thermodynamic and transport properties of QGP constitute one of the major goals of high energy nuclear physics. Research over the last two decades has established that the bulk evolution of QGP can be remarkably well-described by relativistic
hydrodynamics. Although it is traditionally believed that hydrodynamics is applicable only for nearly-equilibrated systems, recent discoveries reveal that it may be successful even for far-off-equilibrium stages of heavy-ion collisions. This leads to a
fundamental question pertaining to many-body dynamics: when does a macroscopic system depict hydrodynamic behavior? In this talk I shall present modern formulations of hydrodynamics and use the concept of `non-equilibrium attractors’ to discuss why such
formulations are unreasonably effective beyond their expected domain of applicability. I will then present `maximum-entropy hydrodynamics’, a macroscopic theory which can describe both near and far-off-equilibrium regimes of heavy-ion collisions in a single
framework.         
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                   Apr 11

                   11:30-13:00
                 

                  To be announced. | To be announced. 
 	To be announced. 
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                   Apr 12

                   10:00-11:30
                 

                  Prerona Chatterjee | Tel Aviv University 
 
  Lower Bounds for some Algebraic Models of Computation  
    			
		
        
                    Algebraic circuits and formulas are two of the most natural models for computing polynomials, and proving super- polynomial lower bounds against these models are central questions in the field of complexity theory. A long line of works culminating in the recent breakthrough work of Limaye, Srinivasan and Tavenas proved the first super-polynomial lower bound against constant depth algebraic circuits and formulas. However, proving lower bounds in the general case continues to remain widely open. Another important model for computing polynomials is that of algebraic branching programs, whose power lies in between that of circuits and formulas.

In this talk we will discuss the current state-of-the art for lower bounds against these models of computation in the general as well as some structured settings. I will then describe two of my recent works, one with Hrubes (CCC 2023) and another with Kush, Saraf and Shpilka (under submission), in greater detail; and conclude with some future directions that I am excited about.         
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                   Apr 12

                   15:15-16:30
                 

                  Shubhayan Sarkar | Laboratoire d’Information Quantique, Université libre de Bruxelles (ULB), Bruxelles, Belgium 
 
  Operationally independent events can influence each other in quantum theory  
    			
		
        
                    In any known description of nature, two physical systems are
considered independent of each other if any action on one of the systems
does not change the other system. From our classical intuitions about the
world, we further conclude that these two systems are not affecting each
other in any possible way, and thus these two systems are causally
disconnected or they do not influence each other. Building on this idea, we
show that in quantum theory such a notion of classical independence is not
satisfied, that is, two quantum systems can still influence each other even
if any operation on one of the systems does not create an observable effect
on the other. For our purpose, we consider the framework of quantum
networks and construct a linear witness utilizing the
Clauser-Horne-Shimony-Holt inequality. We also discuss one of the
interesting applications resulting from the maximal violation of classical
independence towards device-independent certification of quantum states and
measurements. 

For more details, please refer to  arXiv:2309.06488v2
 .

Google Meet link of the talk: https://meet.google.com/zum-bmpj-anv         
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          IMSc Maths JRF 2024 Selection list
  

	  
          PhD/Integrated PHD Admissions 2024
  

	  
          Last date extended to 28-03-2024, for Recruitment of Scientific Officer "D" (Library) Advertisement No. 19-R/IMSc/2024 dated 26.2.2024 
  

	  
          NBHM Scholarships Final Selection Results announced
  

	  
          Workshop on Computational Epigraphy - March 25-30, 2024
  

	  
          Summer Research Programme 2024
  

	  
          IMSc Faculty Recruitment
  

	  
          Recruitment - Project Positions - ERP Developer - TA Systems - Other positions
  



    

  
  
  
  
  
  

  



  

                    
                    
                
                                
            


        

    

    

  

  

  
  
    
  
    

        
                        
                
                  
    

    Contact

  
  
    The Institute of Mathematical Sciences

	IV Cross Road, CIT Campus

	Taramani

	Chennai 600 113

	Tamil Nadu, India.

Phone : 91-44-22543100

Fax      : 91-44-22541586
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