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SO(3) is the adjoint representation of SU(2): identical groups.
SU(N):generators T2, (N x N) matrices, a = 1...(N? — 1),
Tr[T°] =0, T° = T, [T, T°] = ifapc T,

fase=Structure Constants (antisymmetric) ‘

Adjoint representation T2, its matrix elements defined as (7~'a)bc = —ifabe
Jacobi identity: [T?,[T°, T|] 4+ [T, [T, T*] +[T% [T, T°]] =0
(T2, ifaba T + [T?, ifead TI) + [T, ifara T = 0

S [T T = i T
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SU(2): generagors T = "73 o?=Pauli matrices. [T?, T?] = ieape T¢ =
fabc = €abc

Simply apply (72)sc = —ifibe
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(7, 7] = i T
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Higgs Triplet fields
[ leJele]

Higgs Triplet: A = (A1, Az, Az)T
The covariant derivative: D* = 8* + igw T?W? + igy Ya B*.
DA = 0" A + igy W T?A + igy YAB*A

DMA; = OM D — gw(WH x A); + igy YaB* A,
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Higgs Triplet: Azero = Ya = 0, (Aero) = (0,0, vo)"
Qem<Azero> =0, neutral

D" = 9" + igw T? W + igy-¥oBL
(DMAzero)TD;LAzem - ‘

Mass terms: (D" A sero) Dulero 3 (WL, WE, WA, BFYMZ, o (Wy, Wap, Wiy, B,)T ‘

2
M zero — ’
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Higgs Triplet fields
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Higgs Triplet: Aope = Ya =1, {Aone) = %(Vh —iv1,0)"
Qem<Aone>

DMAonei = 8MAonei - gW(Wu X Aone)f + igYBHAonei
‘ (Dqune)TDqune = ‘

2
Mone -
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Higgs Triplet fields
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Mzero = ' Mone -
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Mzero + Mone -

SM +Azero + Aope:
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