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Introduction

 Lorentz Transformation
 Poincare Group
 Representation of Poincare as 
 Left and Right Spinner 
 Lorentz Scaler
 Boson  as supper partner of fermion and 

vice versa
 Conservation of Lepontic family
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𝑆𝑈(2) ⊗ 𝑆𝑈(2)

Lorentz Transformation
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Lorentz transformation as Lie  
Group  
For Lie Symmetric Group

For near to identity 

For Infinitesimal Transformation
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infinite representation as Unitary

Therefore                           Jற= J  , Kற = k

For Spin Transformation (Rotational)
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𝑈 𝐼 + 𝑊 , 𝜉 =  𝐼 + 𝑖2!  𝑤∝ఉถ௸;∝ഁ  𝐽∝ఉ − 𝑖 𝜉∝ด௔∝ 𝑃∝ + 𝑂(𝑤) + 0(𝜉)
Translational Transformation 
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For                                               and

 Angular momentum
 K (boost) Transform as three vector under rotation
 two boost gives rotation

Representation as  SU②⊗SU ②

1:35 PM 8

By defining 

We have
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( L, R)  - Representation 
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𝐽𝑖 = 12 ൣ𝑁𝑖 + 𝑁†𝑖൧ 𝐾𝑖 = − 𝑖2 ൣ𝑁𝑖 − 𝑁†𝑖൧ 

𝐽𝑖 = ห𝑛 + 𝑛†ห  , ห𝑛 + 𝑛† − 1ห  , ห𝑛 + 𝑛† − 2ห , … … … ,0, … … . |𝑛 − 𝑛† | with

𝐽 = 0, 1 , 1 2ൗ  , 3 2ൗ … . 𝑒𝑡𝑐. With possible value of

For J=1/2     possible combination are

ቌ1 2ൗฐ𝑛   , 1 2ൗฐ𝑛† ቍ  𝑜𝑟 ቌ1 2ൗฐ𝑛   , 0⏞𝑛† ቍ  𝑜𝑟 ቌ0⏞𝑛   , 1 2ൗฐ𝑛† ቍ … . . 𝑒𝑡𝑐.  

( 0, 0 ) - Representation (Spin Zero)
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Transformation of L(1/2, 0 ) and 
R(0, 1/2)
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𝑈𝐿𝑅 (𝑤) ฬ 𝛹𝐿𝑅  ⟩  = 𝑒12ሾ𝑖𝜃  ±   ф  ሿ 𝑛𝑘ෞ   𝜎 𝑘  ฬ 𝛹𝐿𝑅  ⟩ 

𝑈𝐿𝑅 (𝑅) = 𝐼 cos ൬𝜃2൰ + 𝑖 𝜎𝑘 sin ൬𝜃2൰ 
𝑈𝐿𝑅 (𝐵) = ± ൤𝐼 cos ℎ ൬ф2൰ + 𝑖 𝜎𝑘 sin h ൬ф2൰൨ 

For Rotation 

For boost

Transformation of left as right and 
vice-versa

𝜎2 𝜎𝑘  𝜎2 = −𝜎𝑘∗ 

1:35 PM 12

By using the magic 
property of Pauli-spin 
matrices 

𝜎2 ቀ𝑈𝐿𝑅 (𝛬)ቁ  𝜎2 =  𝑈𝑅𝐿∗ (𝛬) 𝜎2 𝑈𝐿𝑅† (𝛬)𝜎2 =   ൣ𝑈𝐿𝑅−1(𝛬)൧∗ 𝜎2| 𝛹𝐿𝑅 ⟩∗ → 𝑈𝑅𝐿 (𝛬) 𝜎2| 𝛹𝐿𝑅  ⟩∗ 
𝜎2| 𝛹𝐿𝑅 ⟩∗  will transform as | 𝛹𝑅𝐿  ⟩ 
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Boson as super partner of fermion 
and vice versa

(|𝑋𝐿 ⟩  ⊗ | 𝛹𝐿 ⟩)𝐴 |𝑋𝐿 ⟩ = | 𝛹𝐿 ⟩ | 𝛹𝐿⟩𝑇 𝜎2 | 𝛹𝐿⟩ = ሾ 𝛹𝐿1 , 𝛹𝐿2 ሿ ቀ0 −𝑖𝑖 0 ቁ ൤𝛹𝐿1𝛹𝐿2൨ = 𝑖(𝛹𝐿1 𝛹𝐿2 −  𝛹𝐿2 𝛹𝐿1)  
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=0 Not exisit

But if consider Grossman number then exist 

Conservation of Lepontic family
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Will give

Conservation of Lepontic family
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Will invariant 

Will only choice to be vector

Lepton length should be null
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Thank You
Question and Comments
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