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Lorentz Transformation H Group H
X = A +at For Lie Symmetric Group
& ) gy o & . =
IXIP=IX = 0630 = (X, X), ) Ly r LT, ]
K%, = X7, = X, 7 LyLy = (MA,A'a+d) A=
' '__'_/ B '1:“‘ = :
Where gaﬂ:[ol _01 ] L' =" A" = (Ur-'\y- *(!l'i\y)“) ot (‘l £ \\\ y
with (+,-,-,-) signature For near to identity : g o
g% =A% AT a'“=A;aﬂ} - :m‘?:. . ul.:“
9, =A/0, For Infinitesimal Transformation
AL, = 08 + W), at = et
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infinite representation as Unitary H
AL, = (exp”),

W

U +w,8 = r+L Weep 1“ﬁ—i§5P“+0(w)+0(§)

2!
A a%
Therefore Jt=7, Kt =k

U(A.a)JPU=Y (A, a) = ASAP (I — ap? + ap?)
U(A,a) PP U~ (A a) = A% P"

For Spin Transformation (Rotational)

J** transform as Tensor P® transform as 4-vector
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Translational Transformation
«

o
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P is invariant but JJ in invariant with only origin Transformation
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For J; = %E,Lj;\.,]j"’ and K; =eijpJV
(i, ;] = isk; Ji

[ K] = f:’f‘;‘ K.
[Ki, Kj] = 71'.-‘3.)';.
> Angular momentum

> K (boost) Transform as three vector under rotation
> two boost gives rotation
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Representation as SU2Q®SU 2) |

T
By defining N =§t.! +iKT)

1 .
N¥o= 3(.1’ —iK")

[Ni, Nj) = iek N
We have
CARVAESEA Y

Vo N =0
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(L, R) - Representation : (0, 0) - Representation (Spin Zero) :
] =% [N 4Nt K= —% [Nt = N1]
with  Ji=n+nf| |Jn+nt =1 Jn+nt =2, 0, I =0T _1 _1
With possible value of 1=0,1,1/,3/5...ctc. U(A)(I)($)U (A) = q)(A ﬁl‘”)
‘"'!m.' : QT -1 _ a -1
For J=1/2  possible combination are // U(A)a (I)(E)U (A) - Aaa (I)(A I)
<1/2 ,1/2) - (1/2 ,ﬁ) - (ﬁ ,1/2) %
Transformation of L(1/2, 0 ) and 5" Transformation of left as right and E:.

R(0, 1/2)

1 —
Uy ) |#,) = e2l0® @1

Wi )

For Rotation Up (R) = I cos (g) +io;sin (2)

Forboost  Uu® =t[reosn(2) + 1, sinn(2)]

1:35PM 11

vice-versa

By using the magic
property of Pauli-spin
matrices

0y 0, 0, = =0},

0, (Ui, (D)) 02 = U3, ()

<) UZR (Mo, = [UL}1 (/1)]*

0'2| YLe Yy - URL(A) 0'2| YLe Y

a?| LR )" will transform as | ¥, )
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Boson as super partner of fermion | $$32 Hi
(1] (X

and vice versa : Conservation of Lepontic family :

\I’L = 0’2‘1’;}
(1%,) ® 1%, )a
X,y =1%.) s 2@ T 42 — st S | S
i(c* W) o? Wy = —iW W, will invariant
1Y) o® 19)
=W, ¥ 0 —i Wi Sp(Wi L) =0
vl (1) [v) Will give o
=i Y- Y2 %) =0 Not exisit n(¥poty) = &o?
Sp(Who'Wy) = W] oW,
s ot st AL
But if consider Grossman number then exist dp(Vp W) =W oWy
therefore §(¥} o# ¥ 1) = €40} 0™ ¥, can only be vector
T o# W can never be transform as vector
33 L
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Conservation of Lepontic family

for parity, we have to consider parity partner so

‘IJL_‘I’L + ‘I’L\I’R — PP Willinvariant

JH = Eﬂ, A Will only choice to be vector
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Lepton length should be null

Al —iA? A0 — A3

detA =0 for ¥ = (”)
b

AD L A3 Al : A2
_“,,_’__1=(.l +A4° A' +iA ):,1%,,
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Thank You
Question and Comments
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