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Lie group group and a differentiable
manifold

GL In K and subgroups SON SUN

Let us consider 5013 rotation in 3D
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The difference GE J2 J J
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Lie algebra Lie group
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Intron A Lie algebra L is a vector space
over a field K EIR Q equipped with

a Dci map I J LX L L

that satisfies
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The antisymmetric condition is

equivalently expressed as
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Example
1 gl N lower cases foralgebra

upper group

MK IELAN any wxw matrices

2 Sl w

recall SL N A EGL W K IdetAF

detlef detepeupYIII.tn
diagonal

1

tr A 0

SAN NXN Traceless matrices

3 So N

consider infinitesimal notation around It
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X XT

Xi Xii y skew symmetric
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dimension of the vector space
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5013 d 3 IIs as above
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representing of Ii
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Ti Xix T i symmetrictensors

2nd order polynomial
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span Stijl is a rep of Lij J

dim IN Ntl

This is a reducible rep
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ITick is a trivial ID rep

The remaining IN cutis I is an irrep

so 3 dim 13 4 1 5 211 2
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4 sax

RR I EX It EX L

X Xt skew Hermitian matrices
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For V12 consider 2 dim Hilbert space 511 1225
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Lil do not commute

Lit Litt's commute with Li L 47 0

total angularmomentum

Caismir operator in Lie

algebra

choose the eigenstates of L L to

be the basis of the representation
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