A\ L flem e
Upticod D ffrnc hon

Mittractipg Mﬂmﬂ Lt can e M‘l/wta/ with the Humw trewd

- ,omn@p in @1(‘ o WAl ran be o&fm bed A an (afinite ling of Sowres

" With 2 .rhff an ,Hg{fefmw pa//am formy
-y '

- U‘l) s destrnddy V‘t
& -- % 0 )
A= contbuchie.

‘{om,; qpmmf f@wnd {hat ﬂecxl: :mcmq o "/6(

F;?f mMU ;’l'lf: “e MAXMA é’gcamc ;hwfp Amt‘ng ,ng'an( (I[mz 7

e a(a;frwfrfe nleréerence pwryw/vm et ‘D=na

b 20 diffmchn qrw“nq bohowes [ike fwo 10 grofings ok

cr0ss M?lej

o A —— f i oy o
R s i
\/ :

+ Viffea 100 s a/(b'/““ﬂ pmﬂw&wlcv Jo the cof of sk

e.q €or pon- or#.o,ma/ axes. o




Ophcod MiCtoscope; ol yesolution

foel E{;f@.«'e | ﬁr.‘@( {@fflé eﬂaﬂlmﬂ
' j | - :l o J - -L + _1
LT l [
L 1] ] | o _
I e | Magnrfrcof1on= V.
. T / T
guafing  lons LMmage - o
v i

‘ /%59} -/‘heorm_ ,_r'}a’/g ﬂw('_il'ao[wdﬂ a Wdo(mﬁ with mf?aﬂ’l/ft’ﬂ

d 9 wty dup beams (dutect apd "but af/av) te entar e fem

- WEG( ] ) > _—
~% l

fl&b{w/wn can ac#ud///f he :mﬁfa‘éf /% a factr K 2 decomye
hqhv‘ 1.( fca/f&pa{ a.énve and M(ow m

“uamin

\/ —_— o
/\ ’r% Vi theacton ,

- LoHje f'gacmy 2 4 H° A of X-rays. -
- X-ros o onernded by bmmm A pper /w-fm/ pith ﬁﬂerﬂ/c o

Fharmishic electrons.

The spectrom objuind has tub poti:  confinmons,  chowaefarity

Inl&ﬂiﬂ y

f{w\, ;" The conl. :occ/fw* cones_grom dlepoleratin
[ 6 e(eclran/ which hogeens al a dyfccrony
&, [T o (adt 4 each Aecton :
M i 1 = hc -
//“J v ( - PF




Cho./o»c-fer’u)('lC peﬁ/kJ q/€ érmw( when Muo‘éﬂ/‘ e” 6&;:1@ !éd&’l

shd( e Lher ofher e drop infe jhe el o X-r%y § reasd
W’IN\\ Ve | -

L Ll L__ _ /Kﬂ 5 —tity colf due to &K M
S Y |

< Ttomsihions +om  Lp ool Lzz_z ave equally likdy, bu Lr_:a‘

hay 4e” s 2 in Lg g0 Kx, codenily olouble fex,

WKe fromsifien; [ey litey .

- n ordw o pfoo&«e Netays of one wwdm,vﬂ a fickd fitler

com fe meD/ with an a.érof/ﬁ" édée o e [JH
A o 1

A f > |- A
o I il LA . 4 y R
P A ...\ 1 cv’o/er-/« ras«,,,
L/_:—_—~T e
 wmbilferes ¥,

zp#f achen Mztjiw.

+ fsswme X-myj reflocted fy plamey of atom

_..,‘4’

~ / —~ There will be & S fowy pea.k due to ontructe

5N

DR ndoriecence wher 2 =n 2

—,%%%

N S — Saer™ —

“The  hkl efleclion is the gflection €rom (hkt) ﬂ/(wf'_r

» We  will |a f‘f@ﬂ&fa/ 14 ble do sce re€lection {fom Wfq
ipace ey ( 200) plomes  petweon faycers

.%W—W&%—W/)@ij —tiom ({o0) flme

' ' ' ' ' ' A'ZONE
g e



lﬂ'l’efﬂIMM ;powlaq an )“lg Aa -@ma( 5y fcﬁtfmf a Jawte |

andl Buem‘of fo Fmﬂl the Mf/e_f cor&fpwvfﬂiy e /“.A:_;

L\ F e
) % < bctor mut pbte of fice fhe rie
Ao N\ of the Jmﬁlé.
A 1 @7 il /

\/ -

(owe/w(y, nf we went fo calculate the Littachtr amle;

for fome p/MU we neeol the s pacing -

Fc_@#mwi

ot‘;?

Powcly olif fracten

(6 we we q ﬂochqu#cu( Ine Jewnﬁ{ thete. wil] be pasy ar1ea fotions

| of cer 56 ue.l will s€e_moay peoJG as Debqe Ec,l«crfef (ones

rmﬂl! /Z\

fowgest 25 = et of AV

« These cmefef o) be meaned yuith o ?7@59@ - S bestor awmers,, which

wiag) a n/ééoﬂ of /ﬂofo;/qyélc €ilm gvoumd  the Sam fle

GAAT!(Wf . exl'}

...—’

I
I
I

AT, (//A /1. ”

K//Yj A/ I N

\ Vi \ £ o 4\
tavge 29 —+ S
‘\}U | swallexf
B [nuﬁw % -ﬂlomo\ an edlf(a/lce Hhere My bhe pam of pea/ff

ffom the some o( [,uwe o€ Hne ka, / KK, J‘ﬂ/ff




Date —/3 . f

k\ . ok ( - For o bec c(yJ/a,( , (thechf’ﬂi ton the

AN Za- Infesmecdy afe _fleme.\ will O(Mmchvdy lertens
&1 - [ with the (00 reflection
- 5 swimdrc abserce
~ O 4+ 5 —|- L)w'e on(y.iee fZOOZA]MeJe/c
. Howeved, ([0 ) p,mml become no  phermediode

/Oww AMS 56611 mt‘f&’élte‘n/.

) akent.

‘A simifow :mq/(q.m Gr cubic F chows thod on/}_f /i u ﬂ’afw/.m

- For amy gjven ofom, A~roys one scakdorsl é] the chohns. lhe
omound of JCJ)‘eﬂnq from am J/lolf\/l"&m/ JM\ 1 a@xﬁﬁ?g&é he

Scofder ny faclsl, ¥.

Lo afom’s avern|/ Jc&ﬂ@ﬂﬂ?

/o ;Inq/é e” IC‘!H’a’M,
| —becousie fhese ok 2 ceckons ;o o adom, e would epecf {=Z

- 4hp 0ﬂ’y trwe or confruchive [ntfernce  yhey fhe .{cﬁlﬂfﬂ’l?

amqle 1 eée. A thi Owlqle 7, thee 1 more Adrntre intarierenc.

|Jdﬁ h;r 7[ 4

-_1‘

/h/ \_\—

A~
\

ain /9, (A i3
fﬂr mul#u’/e oulomj we cmf ,uﬂ add the .{(QHE/M! factor d?m«x

oF phau

‘——7“’f - In the 4 lothce ffmyJ m(laém( of the
gfﬁ?? M?" will 50 N I’A‘UC (b obucfion)

)
T\io

Sy //4- .Fg\%q_ - fonSlDlV god{(ﬂ".l {Ome (rachon X, of
A f the oMidance felwean the $1003 A Pla

7 iii  doth ige: XA, = 21X, -

o ; = { i x

.%E



- [n q@ﬂ%xl the 'p“ﬂie littenorce B the ok atom )y

Ln = 20 (b sy, s

. \We OQFme, +he Qruch/e fockr I~ a,

2 copdal) ovem(| sattery, 2 f; (incl phae)
! .unqle e” scataing -

- To %H%e m{m{y, we ue a?“;.m“’/ o

A /
-”\H - {'Akll

(/smq )y ool e com recl%“'p‘/ JWWW{M abiences,

) Present St
P all . peac
1 h ktl gven kel odd
% hi | all wenfosdl ARl miyed.

CThiy feady {5 o .cim!ohichl:bn i the  Chrnctir Lupfor tormaba;

we can  fLackerie out dhe condribubion from the lathic

A\ _
P: Fa = ( ) i fn Q’P(lusfh-fnfkynf(&,))

0'"('

L Fhkl-f )E (2

ol

= : Fhk:-’-’(l*( 'i *(’l)jfZ)

. 7S Sm ©
FE Fryg = NO hromy j W

g F#

TAe lnTLe'Uﬁu w(Ja rcw(af Wl# mW[{//fCH/L{ Wi ‘_Mihq

mofe of aoa/#:cu/a/ plone_|ncreagel I“/'GLL(LH

'fHJa O'Q{JWJ’ on oeoM&/ffc Ifétcrlsrr eq a much .rmaaddf ﬁ’qc:‘w,,

sf e  cone wi "be am‘wé( by the lamer when LE ~ 4




" Thu for powddr ditiae bon H\e,iﬁgn o ',‘m'@,,'

[\Lﬂlhkt l mul 7t§)j

b in eality  Enctos hke N /femyp will atret 4

Ly any f/efe;/@d 9ﬂqr\ oNnNtahion  can hae 4 r/;ﬂé}mvr/ Erfer /.

| [ndag g ,gawo[e/ ittraction_pobfems .

- For cwhic cayhals ;A = — =

O But A 2ol sind s Tund A o

L e N0 it e, N 5%y
: Mo M T W Wi i,

From fhij, we we the following procesduse

Fid  sin QA,n?g for Cach peo.k MJ /uéu[a{e

2 Mulhﬂy thig @ om ,m‘e;&r i the valug wwen't ofready o
L the Grive) N for esch ﬂe‘lk

3. Find 3 i boss whae cquaces addd iy W] w‘.,};.q_ hicl .

. These comot be MN=7 beawge ,o three _rqawa add o 7.

Ly P [aftices gk:p V=2 oud f/‘lf

5 it there agpean fo be N7, pultpl evorythiy by 2

this 1 /V l’+ Cie 321 fer(/&r‘m"ﬂ), WJM an 1 laffce

- Tlnu mebhod assumes we Jcnow all the ,oeq,kJ anol ologs nef tall

w ohouf the mofi€: this no s m the infoncibe.

Cutblc ‘U @M’y Jpaa"d with V=2 ond IV lJ-muung

Cubc TI: eonly fpacea‘ N=2446%¥.

Cuabc F- W= 34,& 1,12 (:é h, K1 0_\//005( Ofiq//@./en)_

nge po.uh&ﬂ-l L\CM-‘ f'WafecJﬂ €g V= g })ou 300 ama{ 2!,

A'ZONE



- There 13 om w'pg'er hmil Jo the Auwmber o€ "peav/é_r;

2 ) ‘
— f\/mm — = %—% becomse (M@ <}——
Ank( A __

‘4/6 Mll hove ot a(,ccwaf& (csa/f.r 1€ we we /u;/sof 28.

' A _?dég-_- — J'o{ _ {6
291n§ fan @ =7 “Joand

5 thwy ‘lmha’ & = fowtr Dl .

L mu.rl- rgpéfcm.f

L &/GMTZM-M{? /0" m A may become m/ﬂ"?‘“ﬂ/

f) ’ B ] I
ﬁéﬂﬁmca Lod;ﬁces

A'r‘cclprocq,{ ok fqpfe;enh A feal [afbie in 1nKC J/’ace

L [)&NOO(AC featuwres b gme /Um/j

Y

ciplocal (athice
Vec for

gf v | K
r\e‘v\“. 2{,

i

—>

|
t ,l =;T' a( notma| {o ﬂMé‘J
o,

b thu the g :}!)rocd lodtice vector encades afl the info for

o sef of ﬁIMeJ.

. For a ,mm,/”e mon?c i /‘leQ \/'Mé’o( /«»f’dff/ to [0103

o ploA? NN /47 /l Q:,% 1* o o
(\‘(‘)0‘\ N \ \ - I/él/ /__1,’!-:. _L
do N\ ENE N\ ‘r’w- | ™7 doy |
A \ \ & \ 1@ 'y ? * o S
\ N\ c* F | -
| Ve T\ g )
C foma (0 o { . b ’ @61&
,.ﬂe“{ R ﬂpcié)ﬂm’ -



 The fe‘-"ﬂ"’cw{ laftie for acuglc P /61/ (otlice s olio cubic P

ch&/e/ S‘q.rfmaf/c absences lead fo the Fo//owmy reylf.

real’ T (athe <——> papal [ [offee

ral  F [othice 7 reapfeal I /@ﬂ@_

[he Ewall sphere

I. Drow the .feqproca/ /a{/lcei __

2. [rw g vedor f‘eﬂf‘e.remhﬂ?an 1neming  X- ray. J# st

‘oalﬂf 4o ﬂr( ,mym oA AM /eow ’/;(
S Prows A cifele/s pha@ centreo on an .rfov/' o fhaf vector.

ol Ff(ecke! REC)PRocAL
Tlo@ 016 m 110 @ 210 @
,,,,,,, foe g
110 4
TIo0 @

L

- ’/ T
e -

. The 00 PNML hej oﬂ the Sw’(ac& ot fhe .rﬂlere \4/6 caon Y.

Slﬂ@ 2'10(1001 - ﬂ = ’i- (“ogmg I

4&)—‘2‘0{100 -
This hows fhat: that: —
- onclahion sadubek > A Akl on Buetd
i Saugie ag——
- The \/ecfo(s In /eclﬂroctd fﬂaae oue  WmRVedols df

catiyf wlﬂq K' = K +0U .nn'cvémf’\ 7‘1_&?&#4@1

. - The Eww(o( yﬂ/'ere adw ways._ pecieg Urcﬂ# K .
tHhe oajlﬂ ® fé’c#)fOCa/{ f:l:i‘} o \\\/ - N

A'ZONE
g H ¥



CUF we wani fo mea.sw/e o porhicules reflchon - LT
{

W'Hl A Onstnd, u/elma‘?’ne roflaﬁne ﬂ\QJf‘l&E i i —
¢ Pmneo( fo Mh [ of In};,(.tt’cf; - ‘ﬁ
ﬁh‘ﬁmaﬁ\/dy we  com {-’m the ourecion omol i
vary ) (e? by winy ‘white’ X-rays). B

700 Yooy 100 500
- | . &
AW ‘/W l"/'H\M ﬂlc f“‘“?e of /m:n to Rma,(
/\y i ( , \o'o } /70 \  Here wil be e Spheres m-/fo.’;é‘dﬂp
; ~—+ e eyt peints corre.f/bnﬁénf
/ TSQ‘,\ 034 ¢ /! 3l T W{d@’-'efm‘f 0‘#(‘%“1‘/0»4
\ _ \'/ | " C-y Vhee 1) vome _,r[‘&e pa.mn? #fo‘ﬁ
£ I P (_'}30 e Ol E¥aciion f}-fm?‘\f- back fv
A the. soumnce.

S
4 T .
] L-% i1Cloga [ ] o

— 7
L{; /éc#ron /WICfGUCO/‘f

U 1 owthicull fo focws oliffracted X*rw 1fo o fmw _,
Howewe!, with cectron, we can Jut e eéa‘ramyﬂé/ -
- Adolhonally, Hw, on Ao..:e very small ypuelens i,

__h - f/\ ‘:M 7/ needds 'dwf:mho
A f zm L" /;Tq}) U corfection ¢or ayh & ).
-A Jr!’f'»wumuwrl @(ec%n m:\fﬂm//e (TEm) poves e{ecz‘fw /‘fmﬂ
o fthin Somple. ! H[aﬂ
— elecifons c,qufea{ by hermionic emigion from o =y |
hot Fumgs Hen 6ilbmedt fhivugh & Voekoll ohnelp IR (D) VAl
- = Con J%&’ lenses modme o (»Bcu.pol beoum ﬁME MW
= affer seattenny the objective [anses ( rmowble) ] J:‘f o

l{UCUJ the P‘IH'el’n onfo o screen (e- i CCP er F)fm) ﬂ[ g
L becaye ﬂneq oue decffomcz?ﬂ&ﬁlc lened the /N

ol leﬂ9'“| com be ad;w-{-ed ] Tzoll:if”f
| -

AR

CTEEW



lectron_Jufitaction pat

-The Ewod{ cphes will be much forge,  Ho

in X- foy oUFF(oLchOn 6eccwp A muoh smalles. '

. Because we ot wm? o thin Gilm the

recﬁrom/ [nthice po:m‘.r becone fooh m Hhe

dfection of the normal (i€ 2).

T QEL\WO(M t—t—
/ . g
i ¢ B §§
L;i T~ —s ~
/ i ¥ i1

- The O(AF?fac}:on p&ﬂe/ﬂ will  Hen  be Xy cfo_ruechm.c

. Becouge the Em//\;p/.efe i evyects piaty

pwﬂtl in he c"r—ol[m/e/ we ;6/' Mt y o ., -
Spots that com be wed fo bind the bbhe ]
pouromm ef es - R N
. Thede cue come C*s| reflections foo. N
5 C¥k=0 '
- From the Qeoma‘fy of the ofector seduf: ' Y 1

5 fan 26 = R/L = 20=F1  tor smaill 6.

S singx@ .. Bragys I_fw.v\ A= 20lput 8

/Z(AM = /Cll_él:'j‘ writh— Al T Comeso. consfo, |

ey

| é[edfofl m:Cfﬂ{cpee l/’na‘q_l‘nq R

(Ztmq the oé,ec,fr\/e ofmfu,/e onJe wiolth olpouhon cam

be va.ﬂeo( WQ Com fofm am /maye Erom .rpgmé;c g&ﬁﬁ‘fac{;on .spaf.r

Loy t‘)r:f}fn‘ Ereld ymage confomns the contral

s pet amdh tlluminates mony fea bwe i Yock
by dork fidd images include fhe electron that have @ ©), ¢

mfem.cl-ed J}(onqlq Al!?hh‘?hl'ﬂfj %ﬂ@’@ch%{ K

' g A'ZONE
9r5nge



o ?d the "l’ﬂw (edolufion 'l;h%fe, ﬁu&z{;‘ﬂ/? —‘,ﬂOb chould be wacol

Scamaing _electron @iUo:wﬂ% N N e bem

|- Unlike #ie TEM, the SEM g net f/’whe@m

we  dffraction. Secandov y o | [ XAty
FOCU(;’J on m@/o\.ff!c Jccx,ﬂ'efl/l9 lcacllﬂfi fo: J ’\ / [

"_'_T—

/g

- heat Ci?nofeo{)

- J@conobw electons omitted by Exered adms mm_dm

- &Lck( cqff%o( @ﬂech’ﬂm £rem elq.n‘:c co{(uldﬂj

- Xy, /I:yk{ from excited eéd/am ofofofﬂﬂ? fo 9W

Secaﬂdwq decffem ot weld © :ma;e the curbice

ﬁukfmﬂe&( e/&t“*fvﬂj cam oNe, ngo a,éoq/' han/cq/ aom/wlf'lm

—®

S




