
SUPERSYMMETRY

Du Superalgèbre de Poincaré au Modèle Standard 

Supersymétrique Minimal
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I. MATHEMATICAL STRUCTURE

1) SYMMETRIES
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BOSONIC AND FERMIONIC OPERATORS
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{
{

Fermionic Fields

Bosonic Fields

Fermionic Operators

Bosonic Oprators

Conserved charges:{



2)POINCARÉ SUPERALGEBRA
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= bosonic part

= fermionic part{
Majorana spinor



3)SUPERSPACE
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Grassmann variable

Point of  the superspace :



SUPERSYMMETRIC TRANSFORMATION

6

Parameters of  the transformation

Supercharges

Covariant derivatives



II.SUPERFIELDS

1) GENERAL SUPERFIELD
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Complex scalar field
Left & right spinors

Complex scalar fields

Complex vectorial field

Left & right spinors Complex scalar fields



2) CHIRAL SUPERFIELD
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Field of  the matter

Supersymmetric

partner Particle
Auxiliary field



3)VECTORIAL SUPERFIELD

9

Infinitésimal gauge transformation:

Real vectorial field Majorana spinor Real scalar field

Wess-Zumino gauge:



III. CONSTRUCTION OF THE      

LAGRANGIAN

1) KINETIC TERM FOR CHIRAL SUPERFIELDS
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Finite gauge transformation:

Term we will use for the Lagrangian:



2)YANG-MILLS TERMS

11

Non-abelian algebra:

Spinorial superfields

Gauge transformation

Terms in the Lagrangian:



3)SUPERPOTENTIAL
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Chiral superfields

→ interactions term

Invariant under supersymmetric transformation



4)FINAL LAGRANGIAN
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IV. APPLICATION TO THE STANDARD 

MODEL 

1) CHIRAL SUPERFIELDS

14

Charge
Isospin

Hypercharge



2) GAUGE SECTOR

15

Gauge symmetries:

Strenght field for SU(3):

Strenght field for SU(2):

Strenght field for U(1):

Strenght superfield for SU(3):

Strenght superfield for SU(2):

Strenght superfield for U(1):

Vectorial superfield for SU(3):

Vectorial superfield for SU(2):

Vectorial superfield for U(1):

8 gluons, 8 gluinos

3 W, 3 Winos

1 B, 1 Binos



3) SUPERPOTENTIAL
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4) LAGRANGIAN OF THE SUPERSYMMETRIC

STANDARD MODEL
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CONCLUSION

 Inclusion of a new symmetry

 This symmetry must be broken

→ Problem in mass 

→ Supergravity
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BOOST DE LORENTZ
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LIE ALGEBRA AND SUPERALGEBRA
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BAKER-CAMPBELL-HAUSDORFF IDENTITY
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MAJORANA SPINOR

THIRD COMPONENT OF ISOSPIN
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Transformation of the highter degree component of a vectorial superfield:

Vectorial superfield:



SYMMETRY BROKEN:
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 Covariant derivative:
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TRANSFORMATION OF A GENERAL

SUPERFIELD:

25


