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Recall polarizors (figl)
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Intensity? = a®+b% ? We have to take |a?| + |b?|.

“Bra” vector (1|~ (a*,b*).
Intensity = (¢[¢) = ( a* b* )( Z ) =lal*+ [b[?

Vector space |g) +|y) = ( } ) =|9)zy. Here we get (tzy|they) =2.

I(|the) + [ 9a)) = 4.
wr=reie)=( g s )5 )=(5)
(fig2)

( g ) x-polarizers |9 )out
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Birefringent 1/4 wave plate ( 1 . )

Operators transform under similarity transformations.

(o) )=( )6 0)

P _1( T+cos20 sin26
o= sin20 1+ cos20
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Hilbert-space, kets, bras, inner products, Hermitian adjoint, summation convention, dulity
(| AT —— Ala). T don’t write down everything he writes on the whiteboard now, because this is
explained well in the book.
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Unitary transformations: UU = 1, where 1 is the identity matrix.

A unitary transformation preserves the inner product:

(@89 =3 (lU"); (U18));=(al(UTU)|5)
Orthonormal basis |a;): ]
(ajlak) =6;k
Outer product:

Biai - o,
sal= =

Brai - Bpag

(Tensor product, “Kronecker product”)

17"y = (1) (B) 17)

J

V)= aiBiri=ai Y Bi05=a:i(B]7)
J

Associative: |a){3]|7).

Relation between unitary transformation and orthonormal basis: assume |ay,) is an orthonormal
basis.

Unm = (an)m

(UUT)ij: ikUle = Z (ai)k(af)k = (ajla;) = d;;
k

UUt=1<—=UU=1

1=(U')

U= (U5 )Uni=3" (@i)ilan); =Y (lan){anl);,

n
1= Z |an){an] = Resolution of unity
n

Linear algebra:
if H is Hermitian H = H', then 3U: UTHU = diagonal. H=UDU.

Assume H is Hermitian. |o;) are the eigenvectors

H= Z Enlan><an|

Hla;) = Z Enlom) (anlai) = Z Enlom) Oni = &l ;)

n n



Invariants.

Tr(AB)=)_ (AB)ii=Y_ AiBji=)  BjiA;;=Tr(BA)
2%} 2%

Tr(ABC)=Tr(CAB)
Te(UTHU), Te(UUTH), Tr(H)= eigenvalues
Eigenvalues are preserved under all unitary transformations.
Hla)=¢|a)

UTHUU o) =Ufe|a)
\:,17

H'(UT|a)) =¢(UT|a))

e In H,tanh H

flz)= Z an "
n=0
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f(H):ZOanH”:aol+a1H+§HH+§H~H-H:

—aUU ' +aUUTHUUT +% UUTHUUTOU + ...

:U(a0~1+a1D+%D2+%D3+...)UT:

f(e1)
U f(e2) . Ut=Uf(D)Ut

f(en)



