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1 Review the character table for D8.
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2 Describe how the Hilbert space of a realistic quantum system

“decomposes into di↵erent irreps” of its symmetry group G.
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3 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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4 Given a generic representation R of a group G, how can we decompose

it into irreps? Use characters.
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5 Give a test for the irreducibility of a representation.

Suppose U= R,Q . . . 0+122a . . .
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6 Consider a quantum particle hopping on the 4 corners of a square, with

a D8-invariant Hamiltonian. Find the matrices corresponding to r and

s.

11.11¥
}.

" "Y!!!&) ' " "Kao#
U M=/:ooo, boo:o)

x%r4=o

iii.÷:..':":*..mn. Uri-1%1%8
,)

1%1=2

U l s h (&&&%) x"61=0



7 How does the Hilbert space decompose into irreps? Determine this

explicitly, using characters.in:*:*.i÷÷i÷÷
÷÷i÷÷.
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8 Determine the most general Hamiltonian consistent with symmetry,

and discuss its degeneracy. Since [H,Ucr)]:O
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9 Use projectors to show how the state |1i decomposes into basis vectors

associated with each irrep.
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