§ A child guide to spinors
2.1 The Pauli matrices
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2.2 The Hermitian matrix
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3 Lorentz transformations
Rotation
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Boost
3.1 Rotation generator
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1. Two boost in different directions result in a rotation
2. There 1s a minus sign that turns out to be all-important in the over all scheme of
things °



What it means is that if we append =i to any K;, we get the commutator
[£iK,,+iK, | = iJ,,

which gives precisely the same algebra as that for the J;. Thus, if the J; are assigned the representation J; — %o’i,
then we can also assign the similar representation +iK; — :I:%O'E. That is,
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EK’ - eti“jz

We can therefore write the complete unitary 2 x 2 transformation matrix for spinorial rotations and boosts as
either of two combined quantities,
U=eziot-30¢ (5.1)

or . L
U =e2lo0tao¢ (5.2)
The spinor associated with (5.1) is traditionally called a righthanded spinor (and
given the label ¢@; ) > while the other is a lefthanded spinor » called ¢, (these
spinors are also called Weyl spinors in honor of the man who elucidated many of
their properties ) °
One of the amazing facts of physics is that all neutrinos in the universe are left
handed (because their Spinor descriptions are of the left-handed type) °
Nature is lefthanded °
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5. Representations
Lorentz algebra of the rotation generators

[J,,9,1=1,

Lorentz algebra of the Pauli matrices
1 1 1.

[EO'X,EO'y] =§|0'z

SO(4)=SU(2)®SU(2)

What is the double cover ?

6. The Dirac equation
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Dirac equation i72y*0 y(x,t) =mey (x,t) » y* =4x4 Dirac gamma matrices °
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§ # relativistic energy-mass equation E? =m’c* +c’p’ FfRGEEE = E 2
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