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Describe how the Hilbert space of a realistic quantum system
“decomposes into different irreps” of its symmetry group G.
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Show how to project onto irrep R in a generic Hilbert space, even if the
full irrep decomposition is not yet known
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Given a generic representation R of a group GG, how can we decompose
it into irreps? Use characters.
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Give a test for the irreducibility of a representation.
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@ Consider a quantum particle hopping on the 4 corners of a square, with
a Dg invariant Hamiltonian. Find the matrices corresponding to r and

v N\ Ui = Ibo\ 8 Ooj LU)([ d 4]—
oo D
3 o 0bd |
l UG = (o 0 g) =0
{ 0O

\“r)\ﬂ . Hl 1 0

O 0 6

UU‘) ()l o oo |l %@)(H’D |
bt o0 3 - gtl)o/% ()(
00 1 Q/¢ U(fS)/ | © 900 rj)/Z
o | 0¢ oo el

Ul < (gs o] 0
o 0 (Q



How does the Hilbert space decompose into irreps? Determine thisvedor
explicitly, using characters. brivial 7¢f '
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Determine the most general Hamiltonian consistent with symmetry,

and discuss its degeneracy. g _
e [H,UA]=0
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@ Use projectors to show how the state |1) decomposes into basis vectors
associated with each i 1rrep
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