Plys 433 2015

lechwe 35
Heo Fﬁdwjf
Lodo on riday’

Fravnbofe  Diffracha

We howe sen that of o field pont P hﬂamd any aperhue, e slechne
fed is

Ep= C j ellcr dA ___J,e':{P
aperhue. I o=
whoe vanes as we sum pper R

Y af)erfwe. We aim o rwork Hus 1
into o Mo a‘g’cbrau'c, cule suslubly
for Mj oP-erlwa_

I %Uwa[ We can desuibe £ obseyahac paint  via o vedor from @ reference
point am e aP&mm.blk, consider

/// - i

waores that propagaie Q(O”j s /J//‘ -
orechow . Then e

oo b7 T"'/ £

=k

O i
4.3 = - Y /ﬁ-p

But oIl + g whee £ g g
Wuskoled . So

kr = l-:sl"s‘a*—-l‘a’%—’\” ”



Thus
Ep- ¢ e (FRmED) )

all vecors -ij'
across the a]aerhue

B el BT Je“k"’di

=

Sice £ and B ove alon3 e some direchon E-T‘}: kro and #us
ﬂ\'uu

- 'kc — .-J 4

Ep = Ce' " je'k ‘VJA

BN

Asog nacke  thgt k = Fo-}f—

Exease:  Considor o rcdmﬁut[a_d‘ ope e for  whicl,

-—:i £ X¢& q/2 and\

b

"2€ 8¢k Sippose that e rfoence pont k5 ab e
cenier of  He rcdzmﬂla

a) Descnbe He .Poss}b!.e veclovs
&7)" across the un-hue

P . L~

r
ey i 1. st et i

b) Giren To., Huis  establishes T

b = [CXQ HLJ 5 #Iczﬂ

Use His 1t sebup an ey
mtégral for wd evaluale EP

*
O Let Lo be the inknsly sbove e ouidponl . Toloming I
%;g?etjs Shahan and we tha regult 1 definuire an expression for



A“SWU' A) ‘?‘ = X% 3 53 -fs xe%
*bé_c‘ 55"4
LR
b) £ = kix 4 (cog_
= 4, Y,
i:f7= Ce kl"a dx jdﬂ *-l(kx)(-tkjg_) dxdlg
_Q/z -b/?-
.. b,
= Cé'k"‘3 Je‘l""‘ de é"lﬁﬁo(g.
. 'b/?_
K al,
T(M_ﬂ j\el-kx’( — _l'( e-l )Cx" {
< - %,

f1
~
~
(VY
2.
,——-—-—’J
NEN
=,

_ " L SIN \fi‘f‘] - a LSM
R T = A

whoe o= ke, Smilwly

by |
j e84y < b | YA
Y dﬁ R

l/Olert E): k’u b/Z_



s
e cet aft] 2

oKk

C) /\he, Mmsf’jj is 1= 7 ey B, B>

e
- devlclany [ e
> S

Lwhese = Kxa - kb
z P2
Above e coter T = K3 o
- T =D k"'-'-ka:O =p M=/3=O

s L= devicran® fm [M)" 1 [22]

o*-DO A=0

\_"—_—-\_—'_‘\——-——___/

= |

2 T= Lev l¢|tath?

T e
SRl

s NSRS PR



Diffiackon dbove a ciceulor apertwe

Conside o ciceular aperhue of dometer D T diffrack o P Heon
ol o[zw‘(i( be sgrumbn'cal sbad an  axis mfw.a'.‘\_ te cotoof g
OPUMC Wm0 dadermine #ee v

»

- 4%
]n#ensfljj ot Bn anglc & from “

e z-axi, We choose Heo
(o-ordingle Syskem so Hat

.Y

ol He x-3 plong .

Tuws

-3
k = kewso & rksine 2

Exocise: St up an integmal for ¥ clodne el b P

Arswo The vedar T lies o e <y plong Thewes

.1

7= S cc>s¢;é +SS|4¢3
whae  0g S¢P% . So

=
kg = kscosd e, and. olAzsolsdgb/

D/z Al - .
Ef,z c Jﬂdspgé ej\lcsms¢3m6

o 0



TO evalucte s ;‘a-*!egral e sl

o
f e 2ms¢d¢5= 2T T.(z)
o

Whoe  To(2) is a  Bessel funchan oF e frst kind. Thes sahshes:

AT dls .
. P Jo= 0

and has  seres exPcu\st'on

2 )™ _
To(z) = g m(l, o (__?.— Zm
G
- 2, o

uus
v/,

E.f'-: 65 2.—“- ]-a(k?bﬁﬂe) SdS

o

NERETER

—P‘——



A nothar inkﬂral I's

~

f zl.(ddz = 3.0

o

whoe  T.(A s another  Bessel funchay -

b

-0y 2 \2M+.
I (1":) = 2 m ! (! (_??)
m=20
ond Hus also hes an osa'llajaj choracker L;H@
%ive.s' ;
‘E_Esfne

Ep=2‘wcf Tl M 4

o (lesine)”

TR s G ()

ﬂcsfnf))I #
D sine"
I O N e
kD sin&
z
=V P,= TC p? 3,.(@)
"'? CT'_

whae s (oasknt

U= ks 3N



Now () — }llj as 2 0 Tums

I(o)= -‘f(/ =2 (/= 4 Iw)

TW‘; cafues .

—a|

For o creular asonhve of diamdsr D |
7

Tle) =i f?_;@] : |

wLw)_e o = \CDSM@
‘__.";_, |

T orgulor wid of Hus pabem can be dewdeg by firding e
ook ot Tilo) s sccwss wihen o= 3.832. Thws ++ ocaws

whan
2x3832 253432

kD ) 2T0
and  Yus gives o spead, A,
Tbu',s establishys  the epfical resolubon of an ophcal system it

Greuler aP@f\W‘(.

Sin® =

A
= = [,22A
D 2%

ionsihy Frona




