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Symmetry is a wide-reaching concept 
that has been used in variety ways in 
physics. Originally it was used mainly 
to describe the arrangement of atoms 
in molecules and crystals (geometric 
symmetries.)

In the course of 20th century and 
beyond, it is considerably extended 
and covers some of the most 
fundamental ideas in physics.



leading to SO(3) symmetry, and Lorentz invariance in relativistic
quantum mechanics

which leads to SO(3,1) symmetry.

1. Kinematic (space-time) symmetries.Examples are rotational
 invariance in non-relativistic quantum mechanics



2. Dynamic (internal) supersymmetries.

Here we see development of two ideas:

a. there may exist in nature other 
symmetries in addition to space-time.

b. There may be symmetries of dynamical 
origin, related to special properties of the 
Hamiltonian (or Lagrangean) operator, 
rather than its space-time behavior.



Supersymmetry:

In normal symmetry, symmetry operations 
transform separately fermions into fermions, bosons 
into bosons.

In supersymmetry, some of the symmetry 
operations transform bosons into fermions and vice 
versa. Introduction of SUSY led to other major 
developments in physics. SUSY is used in variety of 
ways. Particularly important are:

1. Kinematic (space-time) supersymmetries:
For example Wess-Zumino invariance. No 
experimental evidence for it yet.

2 Dynamic (internal) supersymmetries.





A Brief History of Dynamic SUSY in Physics
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-Conway-Slone lattice associated with discrete Jordan algebras 
over octonions

-Association between superstring symmetries and lattices generated 
by discrete Jordan algebras

-Suggest all known superstring theories are related and 
originated from a more general theory  related to 
Conway-Slone transhyperbolic group  
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