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Eerier Fans form

The periodic fnfxkfcxt L Can be expressed
as the complex Eerier series

x

Xx aehx
ㄇ x

a E答扣 Édx

Here the discrete wave number ki 恐

What happens in Me thermodynamic limit

ie.l.to so that ok 笀 0 and the

wave number K becomes continuous

Introduce the function FCK

flkn ⿊ a ⼆ 点 a

Substitute into the coefficient relation

in ⼆ 叁年兵多的 édx
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不 Me thermodynamic limit ⼼

PK if fxjē dx

We can also rewrite the original Eurier

series into integral form

G ⼆ Èfkn
fb

⼯
⼀点ikfgjeiknx
Éffkjeikx

Collecting both relations together
to

teunitaryfxfdkfkjeikx matrix

BRK

1 fix ffxjē

1
Eeeows Riley's symmetric convention
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Example Te duality between x k can be

applied to t.us as well

to _sign
flt _fdwflwjettdienceB.no

x

is ⼆ 点 fat
Meiwttxnflt

i j
_Aē

in
Éffnifs

⼆ ÉIA ēttiwtdtto t

To 畚 Èēiwkǒ_no
contribution

A ⼯

四 Miw
ˋ 0 I

ilwti 入

is is analyte in Me a w_analyticB
upper half plane
四 causality at Work B 以 X

singular
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Uncertainty Principle
Consider a particle described by the wave G

4 x A e
卡器 A is normalization

constant

The probability distribution of its position x
is captured by the probability density fn

Rxk 14的 1⼆ Áē 合發
x

Nxjdx I A
2 2

no ZTT x

Te probability density fn is named
Ebyhnx

ē 主管
El Ox

average M ⼆ 八八 ⼆ 0
X by

Standard o fxyt g Physicists
deviation

One can apply Turier trans Erm to compute
the wave a Ūckjcin the momentum space



ŪCK Èfǘynēikx
5

⼆ Ěfe
⼀ 年發 ⼀ ikx

working on the exponent
1
有

x 2 4 ihikxtlzicii
⼯

⼀ lzicikf

Èfxtzicikf ⼀ Lik 2

ŪCK 畚 éidfǎé Èx
2

_____________

lnt Ox

1爾 PK EAGÉQK2_Still a Gaussianafter T T 它

The probability density RCK in the momentum

space is

RK 14灰 12 zhiēaik
2

2 x
e

2 hik 2
En
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Compare with Me standard form

⽇ K _i e
主管

iz OR 我 4 ⼆ 点

Making use of Einstein de Broglie relation

PEAK D p A K

tokenHeisenberg
SO Oxop ⼆ Et uncertaintyprinciple

txearge
smaeeinsnoeoaop

smaee eage
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Faunhofer Di Faction

Consider the Faunhofer diffraction hrough some

Optical aperture described by fly

Ě double slit

eperimentffFlrocosqrsino i zoj
È fly

0 É 2b
E _I
ÈĒ

1 1 7 Yii K 0 笑 0
Za

It is rather interesting hat the intensity IG

is given by
巩 晉 lfcksino

2

So di Faction just performs the Eurier

trans Em of the optical aperture fly 它

Y 0 iii
7
7 AM fdyfcyje

70 io 7 r
7

Flkcosaksino
kick ⼼ ⼀

_y TEEYÒ ròcosaisinay
r F 1 is the distance 它
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Because ro Y one can approximate r

ro.AMEǕEftǎyfcyjēiksinoyěii
_flksino

⼝

The intensity in the direction 0 is then given by
2T

IN 1 AO 12 F fcksino
2

double slit eperiment_ set 9 ⼆ ksino

fly atb _iqx2b fai Èfixie_I

1 1 7 Y Éjz É

ZafcqÉiqfētatb _ēitab
ēi9 Gb _éiqcab

Èfq tzdsinlqbliatzisincqbleia
4 Costa Sina b

RT 9
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Finally the intensity IN is

1652 Sin odqa⼯⼼ ⼆

rǒ 9 b 2

I
distance Slit width double slit
eat eat interferenceB

⼯ 9 9 ksino ⼆ 兵 sino

bfas.liwidh is comparable
to the distance between

9
me two slits

b Éa
Me slit width is

negligibly small

Here he maximal intensity is set to unity It

is not the case when the slit width is changed
in realistic experiments 些


