
Lecture, ,09( Mon .)

Outline for today

-Rotations •I spin - Yz using
Pauli 2 - component formalism

• More gao up theory of rotations := -

so (3) formed by R 's ( 3×3

orthogonal matrices)
vs . Suk)

formed by spin - 42 rotations
- X-cf.ie#stract "
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⇐ Properties of Pauli matrices
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Oi = 12×2 i { ri , rj }=_0iz0jt8j%=28ij ;
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- Useful to study : F
. GI. (2×2 matrix)
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3d vector

with E. a- I E. 5) = a- . E t it. ( a- x 5) , so

a- real gives fEa-12=IEl#
#-) D ( ri , 01 = exp f- isan acting on ID

represented by

ftp.wher-ey#xzcomEmaiTe*pfeio-jn9/
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-Using E. a- IZ LER with a- in gives

E. na Im= f * even m
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it odd m

so that

E=1cos4k-iF.nsin0#



= cos 412 - inzsinollz f- ina - ny ) sin 012( in a try) sin 012 cos% + inzsin %)
- E is unitary : EE = I

' ' length
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• Note 6k = 42,3 do not
rotate : instead Xdoes

x+5kX→ERkeXtok# earn

[expected.ci#wohuYeehdwroefafe!)
-
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xtqx-xtexpfti.no/)4exffiF.n4kH*:
- show exp (i 0301210, exp f- i'301¥)
I = I ← Ik

= 62 cos of. - Oz sin 0

( as expected from earlier general result
:
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• Ket flipping sign under
( matrixZit rotation due here arepresentation)

i¥¥.

- Alternate way to solve
for

eioen$pi¥hz with
eigenvalue + I lie ; spin - 42

component in generale direction)
( see HW for brute force , i. e.,

diagonali#ation . . .]
EYCK x (2¥ rotation)

B
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'
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eabfi I exbfioz Bk) =

---
2nd rotation 1st rotation start with

(z - axis, a) (y-axis . B) It> or X*

=# cos 42 - iozsinaz)fosBgI - ish sink)
cos B12 e- idk

= ( sin plz et idk) is Eigenspinor

of S n

( agrees with earlier way)



-So far
,
2 ways to implement

rotations :R (3×3 real orthogonal
matrices) & E = ext /
- Next

,
more precise math to

relate these 22 . . .

-④ form called

S O (3)
← ¥ ↳ dimension

of matrixspecial :

orthogonal
determinant
= 1

us .

O (3) includes inversion
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(keeps ntgihh, unchanged,fleeter minaret =
-H

not reallyRin version - diagt 'T ' ' - Y (rotation )



-tree equivalent
to inversion
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followed by
rotation
at 7K

\ invert /
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Number of independent

Spammers in R =

9 ( general real matrix) -
-6(orthogonality constraint : RTR -_

I)
⇐µ

3 diagonal← symmetric
-1 +3 off- diagonal •my R)

independent
entries



- sanity check : simpler parametrization

of rotation by polar & azimuthal
age of axis of rotation (

unit vector

rt ) and angle of rotation ¢
:

DB parameters (x ,y, z components
of I/o ) . . .

. . . but ( in
,
4, t

in 2021 does not

correspond to successive rotations
-

C

e.g., Az ,z = if , 59 ,
4,2=900 ⇒

sum of vectors = (r2 x 904zY)s -
-
--

= 130
°

450 to x & y
-

axes

-So
,
R 's (where R , Rz does

give result of
success ivetroations)

is
"better " parametrization


