FWHA= ESR = 1io'He =3,2010" e
i 313

_ TO de\'ﬁ" MM E i( é;’)\ s A;S_“"\SL&ES"\Q\})‘@. we convert the FwWHA

te o ciovelength (see 1 a) on assig.wmeﬂ* #y),

ANin® XFWHM = (76{0‘”0 ~-?;,2>t|06|-\i ='" 6.?"'70'6?\4
N 3,0;|03m/5 |

TH\; 6 much _5M0_J|e;-h Hon cg)\ (\5|3\vvm)5c> SX fsreas;\y resolvable,




4-2.




A e e, P S ep— - b

o — -\—F\_‘- 1 -,

N Cc:":"\o'“ e _Cﬁ-:.)\,\o,:\r A~ \/D\\.gg__ So %\_j‘ o ﬁ___

- B A el Treornll S—

e e —— . m—]

R N T == F e

e S T~ e L B e T m—t

e . s .mmm B - ST - B marmew o '__-H-—-F--I—-'*-F-——-—-r-a----l--

oMt chen 72l (ne adeaveton 1___,_@_ B\t

-____‘___...#__.__,*.P.__._H___;ep.,__.* Ry 2N \f\&\' G_.\'G lm\\ *'\"M LIMTSS AN e

e o alll A S A el e

e S, TR T W

— - e el

——— e — A E——
—— e, el —— . —— — el W - o W - or el
— g p—
n wi e o 4 = =
. gy
o T e X e L L -_.--.—-—--.-_.__._..q...—_.._p__q-—-..o----_- [ N L O ) -
. . . Cd H Wi —as geu gyt -l - — -
, . - ek el - Ses— B L
- . - A == - = x
- e
-

\\/\lO\Mmﬂ T ConSe~i55 fOO \’LQ/) c_;_cc_\‘_&m__(,:)\l@f_?_m

-t EEE e v e =Rl T

- sl el o gw rmm wl —— - .
— e =l S——— - - - e
e - S B TEES am mmr T gy 1 EFE-SE = —_— = - _’ o or - .

- 'LQ Q Qn#\"\

So '2 4 QM+D/TC- oC K= - S
[}

UL —— - S 4 N
- d

l ‘L —-> '] -
N thic case Aater Tl dmial T\ _ W L
U e B ..ﬂ.]-.__\,:L R e
M - -—.r—“.-.—-.——. — o m T T —h ph e P mEe n P et T o S Tl BT e m ————r A . sl —— — - 1 — |
' _ .

r~ O ’2-—->’\ S =

Ove" g coe a2 Y SURTRAITE SR K o Vi SO
o u S R




_—??2.(\-:}’1_‘_____1_& ke = \—?. F__:
T = Lant-agntraeositke _ Gintayaidt

a\ 2

2 (N~

o S e
S . 2 ?_2
5 AMF -4yt e2gtet = @O TR -2
_ — \ "Zz *Q""’/T o

-m_" E! '\" K}‘__* /1:__ - _ R

S S —
s e
=
g ——
#—__—_
A —
Sl ——
e
_m-——
— i ———— —
e —— e ——————
g —
g e
———————r - —
——
—_— fip—
| —
; e
. i
- ———
i
i T
.——.—-—-ﬁ_‘
_#ﬂ_.#_ﬂ-— i ——
e
e e i
- —
= -
eespese—— —
—
———r
—— e e -
—
B e
— e —— wil—
S — -
i -
e —
o
R _Mﬂ-_
— e — — __#_—_“
A p——
F e il #ﬂqﬂ_‘#
- #—
——t Ny mmn el [ s N
——— e —.
——— o M
Bl el —
e —
——
[ ]
e
e g—— — -
P—— i—
=




3 Al Para\\e\_ iV\;o;;m%_,.mys coill Converge at o por‘njf in the Joca)
| }7‘0\”8 6;\/6'/\ by the aﬂglé’—_ 'Hﬂo.\‘\ the -"ay.‘i ma ke w;‘},bl fesfeé’L to

the op heal aoers. T",\is_ms\e depeads on the x and Y comyo*e"*ﬁ -
Ojf‘ ‘H'IG R vedar y kg" SJWQ,,\E \ ) dky_"" 5‘1”197 “:\ | where 9.-.:, ] ave
awg\es onth respeet o the oplf;ca\l adx\S.

A 2o

P }": 1C Fom B ¢

.F

_USinS the sxrv\a\\ oms\e QFFroxiMa-hoq: kxm D, \E\ ol :2:“‘*" -Fex

50 x ~ £ Ksg = ﬂ Ko SI‘“‘\;\G";\)/l C/)- £ Ky
o 4w

S, m the foco Plawe of the lems the electric field s g'iven
\OY the fourier com{oomen"'s of the electric £ield at e \ews.

S\Oec{iica\\y E(x‘,cf‘) = E (ockx.)dlf(;’) CA.)l’lefE. o * _2-Q__
1 ~ 2 m
TG Bl )] = B otk k)]




-

e O k2 -
WC;"' S je kwdyobc bcsmc(llo'&)s‘nc(zc,k)

L" a) T\f\e ?a“ern |5 cx C,ov\vo\u.“'\o\ﬂ O'F -que.e_ o{e“'o\ (LAV\C'}IOHS

c.ut‘\"/\ ‘H/\e 5| 'l'

| *E(x,“/) = 'ﬁ* ‘gz ‘F\ - { | | ﬁr "i’/?. ;9655/2. , 2 éy 4"/2}

O otherwise

r $Guwr ) Sx-ad

-1 K ' 1K, e -1 Ko

. '(7,: S(é(x*ﬁ""cgtx)*é(x-a.\) o{:x:. e “Tl r € = l*’ Q-COS (C\Kx-)

E(k’h k'f) Efg E('— (\*' 2605(0kk:c))$\"\6(,/2 l?kx.) $ ¢ (l/?.(_k )

T\ (o k) ELE (1 Leos (ake)) sime” (' bk ) gine (e k)

| | .
Si“‘"”‘“i\y o dne lagt problemt: ke ® LT OC = |18%10 e
Adk

CT=T, bt () 208 (&(%lj.x’)?S;wcz(\/lb (%)z‘)s}néf (\fa ¢ (zﬁ)y)

11 I (O OHvam | )(l* 1605 (35L|w\"x )S\n(, (56»«. )5iv1c,i ‘(Ll'.\'?_m"o/‘)

T .




_ b) For‘ N S\M_]’)\c C;Tcos.\&{'h__g&?ef '}U\{ e
| O v

. ilkarsnd vk cos@)
E(kx,k.,): E, S e L cACAD The detals of
rio $:0 this iﬁeamﬁmn cUn
-/ be (ou:ad o Heeht
Fron this we aet E(O):E, Xl&(kgs{wg)
__ | | ka 5;}'\_9

cohe re -—9 1S o 0“"3‘6 CA—’lh’\ !‘65,(66“? o Meop**wl ax;s.

; FOr' '“’\CL . FQ'HG""VI S;VC?V\ \ A 'Hmf: PfOb‘eM weqﬁ%if‘

Elk, k, )= E. {j/ ff( o, b, 7, @) ke A+ u( (k ko, v, @ )edr ol @5 -
. O o r;b{?_ e | L o

v 1 (et sind + K, reos ¢
WLIC’('@ '('-(Kx,,k’,n@): e ’ .c s )

the im*'@‘j)fv\\ from °h o C/Z Con be Lr;:ke% “p o
Lie

T»\e SOIQ&'_L;C’V\ can {'Llé"\ & (_,_)ri‘H‘ey‘:

EG): AE, §w> , 3 (facksiap) - 3, (Vo bksing) %

faksml  hcksimb  zbksin®

= Lsmb v sinb= "L where L=lom




a0-9¢
S0-9F
90-29
30-28
S0-2|
SO-82° |
So-at' |
G0-99°L
S0-=8'L
S0-9¢

— Azl ge (. poE)son, g+ L)L (2. PO 00



fLiL) snipey
5

0z Gl
T

O
T Fa

sl _",._ni._",.e :mmm-ﬁ L[saq+5704

X.5°0) zmma_._ﬂm:;::

S0

1 540

Ansusiu|

| 1 €0

1 50

£°0




C g -
4

5.0 Elguerwls € Far

A shidd im the _V)escdive_ x-direction  coill 5emerode o
phose  shift (il the patern is really ab infinity),

by % L] = o T (2)

T\/I&b PG\HCPV} wh|:|\ Be ex'fmJeJ " Jr"\e,ﬂoc J;PC’C'HO” Clwd W!H S"H“r'ﬂk
v the y A rection. '




Consider am object b ifinity
The Seo__me%ic. ;?ojrs'iEe il be ol;-'cx
The difrackon it s Gt
______ CThe spo* size clue to iffraction 15 d;fé 2L tan(6u ) ~ | Mo
For the .i'bpjrﬂiw%a'\' p¥ wle size ds.-'-‘-cl.-,t -
i B K VA

So O\"‘m

For 500nm /Q\S\'\'\- ax 0. Elz"."‘""'. :




7 The resolving power of o chiffraction qmbing is
| - prepor tonal to the wihth of the 6%&;»’13 as well ag
P(\OP‘OF*';OHdl +0 ‘H\C’ .5‘\\_"'_._ gze . (AME '}O ~qu 860!*\&*";(. SPO+

_ size). (e coant Yo muimize the shit gize without fosing
S ]\SL\+ 50 ‘\\49 ;S\l"} 51400\’0( CIGC’\"(&'; N Paﬂern 01( SIZC D, |

NI N/ . D |
=> 7\/& = D/L_ O\ = /)\L/D

So 0~5 5um

R D Nt sing;  Neb=10em  (manber of sl spacing)
SN take 6;:H5° <w(us)= WT . AE550u-

)

R= 2.6x0°

A=R > AA=0m

- Alfernately, we coald argue thal we want the angular
. awncertanly due fo the s“9 width to be egual to the

N df—(‘fra_\gjrion COV\dH‘;On_;_ -

0% e and 6% L

So am AL ohich i consistent




-.—-*.l L [] il

- L= r odlerr i w2

Consicler A PPESM' m f__l’,\e M 1 1A A Jeuia{'iav‘% cov Q'ﬂum)‘fow:

E_S_l'V\ 9,-_-‘-‘- NS 9t

awd 9, 90% o
| ¥°r an e?z“'f’.m*eml F’!‘Sm X = 60#
ES 2 ( 6,-9, )= 2+ (8,-")

SM 9,; =V s (30) - ""Z-Y\
08 2- (o it
Q8= |

M.ﬂ

ON_ ANl-un" dA

.c,.-)rl/té.re D s e sicle ,eg%_

\\.#328-).307%\ =\.5410%
|U8E |- §563mm)

)d_




T 9 The diffraction patiern will be generate] by o pattera
. Yhet con ke considlered fo be a convoludion of one

period of the phase gratvo with o divac comb.
o RS T Ly a2
The diffcaction patern will be I(8) = (FLE.]] (m&c))

2 . o S;V\(ot) )
Where (;LN;-Q) < the foucier transform of N el
SM(OQ_ o

. functions and o= keksin(B),  Lfrom Heeht pg 460}

For one pevioch E- g;{e.? for  0%x<%2 ) ¢ Kkalan,)
et bor (<o ,

) = cnram b g pymeraeligs e ©

% /2
a2\ L T R Ay A
R (E) i EJ'{. j’olac e e +£olxe ..5-,& S
-T2

~ - feE (1™ e ()]
B LM T g, Ty
- B - 206in (%) isin(Bke- 927
| = i f2sim (%) + 25in ($ .- % ) k® Ksing
T(6)=JFE))= 1. (o) (si*(%2)+ L in (% )sin B hsind - & )+ siu' (Fsinor )
L A Bt cmcnstet) <t
I16-1-1,-T. (Mi(i)l(gml(%)mos(ou&)-cos(az)+$m1(°< %)
s (o) |\ X
~ from (sf\j\ ((Mo;))" we get orinciple waxima when wstnm
St et/ /

within the _envelope of Csih?(“b/;)?*gos (x+8)-cos (« )_m+5iwz. (;<-%))

Ealr BT T 0 T Ol L N T T e




r
» ' \
- ol
.
.
It om a1 . a s “wng [ - ' I am . " RS a = - " - e om W o omhkn — . - - .. = - rE
[ .
=
'
a
A ]
S —— - - . - 1 am Ch - n Foo . . . - . - B B - - - A sm e b o el r .k —_— - . L] - — LIENE O | - k- . L m s " aawmow = A s - e ad om, - . . -
]
4
P T - - . . . . - . 4.0 . wmg. .. Lo . . e oW —mm.vmf. s} pvamm . mm cm r Fatmy mowr o - i W—n - PO - - " . e o= s . - ro. a1k s s 1= ®m - ER .= m_ ¢ 1TR=. .=or roo- an r - F omin Skl sl 0 wm = 1rd @ —% W oa - — —= | amw rmo=f B -rF o2 - - LA N = I =m
sy —m = m . 1Y " . T - . = PR . - =

T aerom sin (%) + cos(®)- 1+ s (%

plr—— = ———— = & - —Am o= - ] Al - r - - . " [ [ FE-om - - Ak om -
— - - - [ [ ] = " ] - = . - . = - L n u L ] L] - r - IR - . . - r - M [ - -
-
I c‘ I ]
Bl =Sl T - L] [ ™3] ' I ‘ - - F - . — = —_— o o el e el e E— e 1 - - mm — - " . .= . 2= smnemE— m- m - T - — - . — e gyl = W — = . —_ - b . - - . a =
'..
el e e r o o - = ] - —_ * B - " - i m L N - - m— - R - - B [ — ' PRI ] L " - "
. mp w - - - - = e -nl-——#!-lnr - - - - - w mn = r = o " LI | ' om = L IR - . -- | o B _ W W oo Bk e - - . - =T N R - LT B r . . ] nn cdmes =g wma
.
I
£
-
M )
1 v I
L

_ .

by =g = 1 nn - * L - = _ L] L] - - - . — . .= " - - - = - _— mrele—— W w —
-
-
-
- - — P - —— . [ . » » - ™ - » - - . - R § - EW - - - - £l - g d Y - Y - - - -- - - M [T | N B - —_ - » = == r n, " - Fa—— " =R PR e 1 . - . - et e amen e By e w v e o hw w - r
] ]
[ —Y '
L]
. . aem . - = - - . . - - = - --h-- -_-_._-"--— a L - " - - - - = —_ u = ) - - . —_ - . . =
= n e B W e e = - ] . & 1 - . - " N L] ] - - " F m = r 4 - . [ - a . - . .. - — - . ' . - T ity R gl ey W AN — — pET P REEm A - . - - - - - - - —
b
o,
'
.
,
B ol 8 ., W - - - -— n - [ ™ - . - " . [ — [ - - dom - i [ - - r [l - [l a - — n - ' d N . - ' PR = W .- g g RN w— T~ = [ -, - - 1 . elesrceeeees k. wmr = o ow L L | - - - - = - . . . o omre am ek —g—
"
T
e Bewrw— F omr b — o " — - - - a [ ] r - B - - = - - oy a [ = Ll Ll L -mmw » ' "= — Cmow P % B = = - . _— b Ee— - - " r L] - - b E - Py o= & = » + = =m .15 § pgpmzs 4 . mm ¥ .
T albd = o-—m -1 - [ L » ' - - - . r & - - . . " - - - - [ . - - r . P p e ae o ol el e B BT R N B S SR o [ N e it Al ] = = m - - L et ] e gl Swf . A & B
I S | - - - M - —— . - T M  — - hoE - LY Y . - . = aan - - L H = s @ 18— s == -y = - w1 = . LI ]
b
"
" o— —_— - - "] = - .- F] d — - = . - - " - - - - = -m o= -
'
'
- gEes g - . - 1 = m - L% - - - - - - ' - - - 1 - - L - - 3 -
]
R [ R N — - . . ' nr - » L] - - - - s mak— s e ] m owm B b bl e - EFR ] Folk., s m ey e e 1 i mE e AR Oy - W I W e s g r =" cmay d W m - = - —EE L] .or - - "o vy - - R - g, - == - . - - - r - = - - SoEm—yEm s TR
. - - - L) - - Fo [ L3 - B m rwm o owm - =" - - n w - g e - Em — o~ == -— . a- - r T - * r . - L
- = arm . - - [] - [ ] [ - r . -t " mm - omom - E g B e L - - - = m - - . 1 - - LR [ g = o om -_ - Lo mwm ey gt — —_— = r " mR . L bl . EEEEETI T - . LA n, e
e r - - - e mmm . - a—gm - n . - . . - F - WMeq ——pg 1 . amom - - s a . - - — - m o omll - = w1 e w - . - . d - d 4 mm ' B T e FEPEL P g F oy S e PN W r -1 4 = e m - - . . ‘ L
.
B Sy g = Tg— wr - - -- i - N e = m - - -aa mm ' - £ - ml - ® -, = . - . Ll . —amm = e smm-rae— s r ouhom g - u - - ' &mr i+ meesler g s LKL r - L] LA NN e e e ko ] - T u L] - = em " - - L8 r - LI - - - [ - - r L
r
e ~F W e = - Sy N 1 [ . - . - - - _— [ . - -d . . T wam & o - .w W = L - . -_— - L] [ ] - - - - - L F - - 1 =—-tmm = m L] - L] - o - = 1 - LY - L] S n = ¥
.
. " - - am - [T - n s .T..“-" . r .- - - = - = . - - r . . - - ' —s 2 M — = 7 wm - —= = - =l gy o — LR - = e t— wt mmom o - b B IR 1 - . - - = o g om A - coay BB
) - - - - E mm - - F — = [ - SR - - - - - = . - - - [ - e mmowm - - e om o om - P - = = —_m om By s mer g o= PR - » P | | P m o g - r odyg eyl = o-w [ [ =1 i om -, - LI I L = .. 1 LI [ Y L T e —u o= B LIS T
e A B iy — - e r e = — - P | *—u- - e - . - ame = s ma d . mm o oaom —= -+ C W B e -EE - v mm . . T am gy —ma Eim - — mr et Eraats o TRl PRl B P W W e mp . mma - Sl el o om el L L] w1 o P = . s el Bt - B e o L] - L] L
- —_ - . - " - - . . = - . - . - - s 1 = - - A - —a .4 4 - —mnm a - —_ . omm e ek W et e L T N o Sl W WA Em g o omE - . = m . TP A% wrd ST Sy FET— %,y = & ' =y . 1 = 2 = - ' R r
- - L omm -_— . . - . * a m - 1 d - - - - db . .. . T - . R - . ' " T mr-mm s r - 2 1= am [ - - . - om -m " p—tg o= . . o e . m m erel eE  grdelge W B Ve e o ke - W - e - 1 = el el ey Pk - . = - & . - - a am - -
-
—
- B erim— 8 — ol : B - r .. Bt -m il wm " = —_ com - . .. - . sad sgmorm g - . - . - - r . B em om, et g w w = B Falfa i bk gl sl e — e B A —w om P - I R W w - o - e oemm 2o - - - ' 5 m a2 0w ox = = - -
1
e - - " - - - — » n - = .= - —_ - L. - e —_— — = M [l n - L= r * weyrml
= 1w - e 1 L] - [ - - - L - = = o= L] [N [ [ - 1 " s "L = F = - =T - " =t W 1 1 - [
| J
— e W — Ll Ll - - - mom - - [ ] - = -r - = = - - - = - L] r u = r " - =
]

et — a— - " e ——————  —




