











































HW A
The state of a massive particle

Spin basis

Method of induced rep

Find a bosis for state in a particular frame

315,57 massive

315,4 massless

Define a transformation
Xp Xp P P

and the bosis of states

IPT UCAP IFT

States transformation under Lorentz

VIA IPT UMAP IFT

Olap UlditAAp IFT

U Tap U WIX.PT IFT

Leaves 5 invant

WIX.PT e Little Group F 3 mm
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4 cosi E

Wigner votation for A R E 5013

stende
the

WIR P Afp R Xp

Map App R R

Wigner rotation for infinitesimal boosts

AP Aip A Xp

A II E 0102



W AP AIP Xp i α i K Xp 0102

Two ways to proceed

1 Perform the computation by chasing a basis

11 Use the algebra and home
fun with countators

We will follow 1

W AP AIP Xp i α i K Xp 0102

Let's start with the second team
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R
05h4 53 sinhy

Ns sinhy 11 coshy 1 non R

coshy sinhyp
Riis p

sinhy β 11 coshy 1 Pp



Plm tempi
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Moreover we find

Xp Itidi K 012 P
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Second part
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Adding up the two terns W 10
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Valid in all basis



HW IB Helicity basis vs Spin basis

Helicity basis

JSIPT TITTY

Xp RIO e B 4,53

4 costi FI È 151 coscesino sinusino
COSO

R 0,4 è 9521052
1453

Relation between spin and helicity basis

Xp RIO e B 4 5s

BLU F R 10.4 A R 0.6

Att R H P



Relation between Wigner rotations

WH A
p

A 1

Rin AP AIP A Rsu P

RI AP WS Rsa P

W RI AP WS Rsa P

Wigner rotation for infinitesimal rotations

E 5013 X I i x ̅ 0 α

We need to compute

Rien AP WS

We how seem in the previous exercise that

WS A 1 i α J 0102
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Expand in 80 Se and match to leady order

in α

So 2
cosa α since

Se
3 cotano d'cosce α since

R AP e
i 4 84 J i 0 50 52 i 0 86 53

Rsi P i Se J Rsi P

i 80 i 95 io J'ja gia 53

i 84 Rsi P J

Wh R AP 1 io J Rsu P 0102

11 i J α d'ftp III 010

11 i J α III 0102

The Wigner rotation associated to a

rotation does not mix the heliatus



Wigner rotation for infinitesimal
boosts

A 11 II E 010

W I i IIIM J 012

WH RÉ AP W Rsu P

So PF α sino coso α cosa d'sine

84 Pete
cosa α sinea

In the high energy
limit

WH 1 i 53 0102


