Theoretical Physics
Prof. Ruiz, UNC Asheuville
Chapter J Homework. Spinors

HW-J1. Matrix Properties. You are given A= Axl + Ay )+ Az k and the Pauli

matrices
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Show that the matrix

each of the following six items:

Tr(M) M"™ M* MT dettM) ™M™,

Solution

o TFr(M)=A +(-A,)=0
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HW-J2. Pauli Matrices Identity. Show O * Ac-B=A-Bl+ic-(AxB),
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c-Ac-B=(c,A +to /A +0,A)(c,B,+0,B +0,B)
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+o0,0,AB, + GZO'yAZ By +o0,0,A B,
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Alternative Advanced Grad-School Method

Einstein summation convention: You sum when an index appears twice.
0,0 = 5ij | + 1€ 0
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o-Ac-B=AAoco;,=AA (! +ig,o,)

o-Ac-B=AAG | +is, AAG,

c-Ac-B=A-Bl+i(AxB)-o
c-Ac-B=A-Bl +ic-(AxB)
REALLY ALL YOU NEED IS THE FOLLOWING ONE LINER:
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o-Ac-B=AAcc, = AA (S| +ic,0,)=A-B 1 +ic-(AxB)

Proceed to Next Page.



Set the determinant to zero.

"= (i)(-i)=0
A2 +i°=0
2,221 and ﬂ,zil_

Two eigenvalues: A =1ang 4, =1

For the first eigenvalue +1,

folekaakl)l

—|C = C;, leading to C |C1 and the normalized elgenvector - \/E‘JJ

For the second eigenvalue -1,
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—IC, =—C, giving C, = —IC; and the normalized eigenvector
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