


Previously : Lorentz group . Ordinary 4-vectors : x→ Ax

KG scalar : y → p ( a- ' x)

want to - u- component multiplet : 4 → M Q (N' x)

M - heh matrix - u - dem rep of Lorentz group

Lorentz algebra :

[ Jmu
,
JP 6) = i ( off Jab - GMP g-Vb - gus JMP + gab JV )
JW - generators of Lorentz group

Group element : µ = e
- iz Wau JMU



Lorentz algebra :

[ Jmu
,
JP 6) = i ( off Jab - GMP g-Vb - gus JMP + gas JV )

rep of Lorentz group → rep of Lorentz algebra →

→ realize Comm relations in terms of matrices or deft . opts .

Jmu = i ( xn au - Xuan ) - a rep ( re du
cable)

⇐m ) = : ( SL Spi - SI 8pm) - a 4-dim rep ( ineducable)
Lp rotations S boosts in Minkowski

↳ ( ' o
. , ) IT



A trick due to Dirac to construct an h- dem ( spinor ) rep

{ ja , I } = guy't just =2gMVIu× , Dirac algebra

stay [ya , y'] - u- dem rep of Lorentz algebra
←

[ Smu
,
sP6J=i( off sub - gas sub - gas + gabs

-s )
[ Renamed Ju → Sm]

Works In any spacial dim with Lorentz or Euclidean metric

Note : h - dive of rep
,
d - dim of space
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Let ji - i 6J =D { gi , gig = - zsii

fi set = - ÷ [ Gi , bi ) = + Iz e 's hook u=2 dim rep of
d
→ f rotation group in← i ie sk = Ie

w S 2 D= 2 and 3 dim

e.g. S3 = s' - = Iz E' 236 ! I um,u=2



Dirac matrices for D= ee dem Minkowski space ? Nueve = ?

{ ja , do }=jMgutg°g9=2gMVIu× , Dirac algebra
l
, 2,2 , 4,4

,
. . .
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=D hmu =4 I ④ 62 I ④ 6
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A- 0fact : all 4 - dem rep of Dirac are ( o" B,)unitarily e8°"
utguua.IM



Weyl ( chiral rep

a :( a:* ) ai -- L:c. ! )
Boosts

soi=÷[ go.si ] = - ( :
"

Ii)s

s
" Cai ,ai3=÷h( %:)=±e" ' Ele

en

t - Dirac spinor

E
"



Soi
- non - Hermitian =D boosts are non - unitary

Lorentz group is non - compact =D no feu , te deca rep

that are unitary

Boosts
{ have arbitrary a

,
tanh o-=v

e.g .

eid " → e

" "
=D ( e'" 1=1

f - wave fu y → Uf
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ya Zee - Lorentz scalar


