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fact forD 3 ware function is either

symmetric i e 41 Xj xx 41 Xu xj thenit describes

bosons Ylx xn 41 6 XanI VGESnI
or antisymmetric i.e 41 xj xu 41 Xu x thenit describes

fermions Ylx ix I l l1641 6 Xan I VGESnl

verydifferentphysics bosons Bose Einsteincondensation

fermionsFermipressuresuperconductivity

activeresearchtopics

note a reason for symmIantisyum is thatreally412 ofCIR Igf N isthe

right configurationspace andnot112 allparticlesareindistinguishable
for the sameparticlespeciesi also we need
141x xn

2 141 6 i Xan I l

4123 is still simplyconnectedwhichleadstotheboson fermionalternative
NIR is notsimplyconnected many more possibilities so called

auyous

time independentSchrodingerequation eigenvalueproblem Hole EOE
E eigenvalues energies
E eigenstates

givesolution 14th e
i Et to timedependentSchrodingerequation



Eo inf E iff c0Hol if it exists is calledgrandstateenergy
if a minimizer Oleoexists it is calledgrandstate

veryrelevant sincemattertendstoradiateuntilit reacheslowestenergystate

Olewith E Eo are called excitedstates

activeresearch topics findapproximate aEo Oleo

lowlying E iOE

I all E OErarelypossible

Hamiltonianof non relativisticmatter for N electrons and Mnucleiat inmultiplesoftheelementarychargee

positions Y.lt i iYnltl Bom Oppenheimer approximation withchargesZITE

H EnEet Hilt tea fEinen mi ETE an Einen k 1

const energyof attractiveexternal repulsiveCoulomb

nuclei fieldofnuclei interactionof
electrons

6me electronmass
Isneutralmolecule FIMZ N

This Hamiltonian describes sometimeswithsmallmodifications non relativisticmatter

e.g chemistry conductivity



Centraltopicof this class

For which 4ft ol andV does Schrodinger equationhaveglobal solutions and
in whichsense

generalidea regard Schnidingerequation as an ODE idf4TH H414 for
4 IR H someHilbertspace usually Il Rd

N

difficulty tl infinitedimensional

H unbounded


