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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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