
The geometric aspect of electronic structure 
theory  


Yuri Aoto 
Federal University of ABC 

Abstract 
Approximate wave funct ions for  the ground e lectronic state can be obta ined by 
s t anda rd me thods o f  e l ec t ron i c s t r uc tu re ,  f o r  i n s t ance , Ha r t ree -Fock , 
Conf igurat ion Interact ion,  or  Coupled Cluster  theor ies.  In these methods the 
approximate wave funct ion is  obta ined as an opt imal  point ,  according to some 
cr i ter ion,  of  a subset of  the set  of  a l l  possib le wave funct ions.  What is  the 
importance and what do we know about the geometry of  these subsets? In th is 
ta lk we wi l l  argue that  much can be learned f rom th is geometr ic aspect,  and 
we wi l l  show our in i t ia l  progresses (and expectat ions! )  of  our research on th is 
subject .  We wi l l  d iscuss:  How the geometry of  the Grassmannian can be used 
to f ind the Slater  determinant wi th maximum over lap to a corre lated wave 
funct ion;  The appl icat ion to understand entanglement and corre lat ion in 
e lectronic systems; And have a g l impse at  the mani fo ld associated to the 
coupled-c luster  theory.   
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Quantifying the effect of fermionic interactions: 
a quantum correlations perspective  


Jiannis Pachos 
University of Leeds 

Abstract 
Free fermion systems enjoy a pr iv i leged place in phys ics.  W ith the i r  s imple 
structure they can expla in a var iety of  effects,  ranging f rom insulat ing and 
meta l l ic  behaviours to superconduct iv i ty  and the integer quantum Hal l  e ffect .  
Interact ions,  e.g.  in the form of  Coulomb repuls ion,  can dramat ica l ly  a l ter  th is 
p icture by g iv ing r ise to emerging physics that  may not resemble f ree fermions.  
Examples of  such phenomena inc lude h igh-temperature superconduct iv i ty,  
f ract ional  quantum Hal l  e ffect ,  Kondo effect  and quantum spin l iqu ids.  The 
non-perturbat ive behaviour of  such systems remains a major obstacle to the i r  
theoret ica l  understanding that  could unlock further technologica l  appl icat ions.  

In th is ta lk I  wi l l  present a pedagogica l  rev iew of  " interact ion d istance" [Nat.  
Commun. 8,  14926 (2017) ]  --  a systemat ic method that quant i f ies the effect  
interact ions can have on the energy spectrum and on the quantum corre lat ions 
of  gener ic many-body systems. In part icu lar,  the interact ion d istance is  a 
d iagnost ic tool  that  ident i f ies the emergent phys ics of  interact ing systems. I  
wi l l  i l lustrate th is method with var ious integrable and non- integrable models.  

Theoretical  
Quantum  
Physics 
Group Seminar 

04:00 PM 
16/12/2020 
Online (Zoom)

Christian Schilling
c.schilling@physik.uni-muenchen,de
Theresienstr. 37 

mailto:c.schilling@physik.uni
mailto:c.schilling@physik.uni

