Gasiorowicz 3" edition April 24, 2008
P10-2.

Find the normalized eigenspinors of the 2x2 matrix
cosa  sinoe™?
sinae® —cosa
Solution:

Let the eigenvalue be A
det(cgw—iﬁx sinae™® JZO
sinae —Ccosa—A
= (cosa —A)(—cosa — L) — (sinae'?)(sinoe'?) =0
= —(cosa —A)(cosa + L) —sin“a =0
= —(cos®a—2A?)—sin“a =0
= A* —(cos’a+sina)=0
=1 -1=0
=>A=%1

. u
Let the eigenvector be ( j
Vv
Casel:A =1
coso  sinae™”)u) (u - ucoso + vsinae P =u
sinae'®  —cosa )\ Vv Vv usinae® —vcosa =v
{u cos? o+ vsinocosae? = ucosa

usin?ae' —vsinacosa = vsin a
ue'® cos? o+ vsin acosa = ue'? cosa
{ usin® ae'® —vsinocosa = vsina
= ue'? = ue'’ coso + vsin a.cos o

= u(1-cosa)e” = vsinacosa

. [0 .o (04
= u-2sin®>—e'? :V-ZSII’]ECOSE

O i o
= u-sin—e"” =v-cos—

1

Choose u=1,v =e'’tan & - The eigenvectoris| _ip,. . O
2 e tanE



Magnitude of this vector :\/|1|2 +| e”’tan%|2 = \/1+tan2

N R

a
Cos —
2

Normalizing the vector, it becomes

(04
1 COSE
COS—| _ip o=
g'"tan = o
2 2 ePsin &
2
Case2:A=-1

coso.  sinae™”)u) (u N ucoso + vsinae? = —u
sinae'®  —cosa )\ v v usinae® —vcoso = —v
{u cos’ o+ Vvsinocosae P =—ucosa

usin? ae'® —vsinoacosa = —vsina
ue'” cos? o+ vsinacosa = —ue'® cos a
{ usin® oe' —vsinocosa =-vsina
= ue'? = —ue' cosa — vsina.cosa

= u(1+cosa)e'® =—vsinacosa

[0 .o (00
= u-2cos’=e'? =—v-.2sin Ecos;

o ip .o
= UuU-coS—e " =—-V-Sin—
2 2

1

Choose u=1,v = —e'fcot L. . The eigenvector is iB g O
2 —e cotE

Magnitude of this vector :\/|1|2 +] —e‘Bcot% > = \/1+ cot? % = %
sin—

Normalizing the vector, it becomes

.o A
sina -1 o= SmE
S| —e'Pcot—= :
2 2 —eiPcos &
2
(04 .
coS — sin —
.. The two eigenvectors are 2 |and 2

a0 - ol
e'BsmE —e'Pcos=




