1 IR

fudf (o9 ASIUN pd |
SCANNING ELECTRON
MICROSCOPE -SEM-

Aoall) Ay SISIN palad) 0] @

L ILad) iy aT 93 alt g SSSIN pgandf ¢
et allai ralll (g S WY pgnti ®

L padsn s and allaly mallf (59 SSTY pgand) @






dupig yikallly daigall yalaoll dpids

Anuld) dudg ASIY palad 1 ¢ 1901
KINDS OF SCANNING ELECTRON MICROSCOPES

5330 09Eay Ligall gy ¥ Gyiind 6Ll igyigatyl pemdl 2
el Lal i yglall Aalal e Ldsell 15301 i) Couss| 2t
Loty Ziaall gl (le i pnty g Bt plad ol ekl gty
SUgyieatPl b Loy — Lisall (e i g3l ¥l iy «ylewss Lisay
cidall Wb el i e Do gvell Dol Bl (ovun Lalidea culblisny — 4B
2- Jualy s collector pamll suelinay iipalt JLs D i g Eaiia
oty el A gaen W gl oo cllig .monitor yamd ddliy dlgal!
st sy 5 il 51 i slg cilsn LT cliaall polas amd 2.
REIVIPRTIVI=t) (TN P

paxd 2 iuoln g Leluiials le g SV malll Ligyieatyl yead
Aladl do il gy bhgg aanully Abdbausall cMalall JomT ! cliall
High- ILalt fspaT1 53 e aall g SSINN gttt e U3 o) oy ey
.vacuum SEM

Sligall jamal Lol ansiws dxwle Lh9msal] ;alea zlol @3 a3y
-Water-containing specimens SEM LI -y« el Lalgimay 53
lisall Loy pamii] (adieie doydl o dend allaiy yalallola 3935 G
-Gl ALl o yally o7 LSlueusall oMl ally H505 Gl ellig ALl

SUTRTPVRI

V€4 Techniques of light and electron microscopes



g yicalflly dsigall salaoll iy

Cryo-SEM el allaiy pasls igsigal] yeme )

Low vacuum SEM (ynase il joysill allols sl A gyisal] jgma .Y

Techniques of light and electron microscopes

Vo



daigyihlllly dsigall laoll deid

Al f pal 93 praldf o9 SN pgid
HIGH- VACUUM -SEM-

O (YA o) Alalt o, aill 93 ol - gyaEatV gl (oo
el e 20 dlaniwdl ibiguest¥ da AY Lol il ga¥1 S le Gotimy
100 byle b Aasall Glga¥Wly ol ga¥l olag . Lgaams 3,1

.electron gun oligyuent¥l dad e o

2 s 29 electromagnetic lenses i wedolizngrgso il ne o
O s Loy (ngsmy a sl illg lignen W ddienl] il
S nm g 9 satW ) dady ie Laydad fuay culigneatyl
(8 =3

scan pall lals Lissf e -y deflecting coils isyls clile
et dayadl vl >3 2 LIS (s @Sl @i Eoe coils
L g iEatY) s Jaies 2 efmanill @iy Iy «Dylans Lices
(resiies anly JEa1) Tadl (ya oyl ejnl

Ulalg el yoi 530 ya 4Sli=lag specimen  stage iigall S
e specimen chamber i8,2 2 ua g 7 ol 10ag . Ligall tilting

gLl Sgac sucld

Vo Techniques of light and electron microscopes



dpigyisalflly dsigall polaoll dpids

Slabhld paady By a OadB (ya (9-Ealy 9oy collector paxll @
Lo g0 i pgSs Do & 0l uas vl e 35Lue faraday cage
faa i lug . dall e wsnaill Ll cbiguestV ad] Gies
kinetic iy ytil L3N Jg > scintillator jslag Hlga jaaall
(P s F) b gyuead energy

b o e gl Joou photo-amplifier s> aclias o
@ g rEat Yl LBlent Lag it e o5Soy HLall 1iiay Sl yess
i yelad g ddll (e Lo gl dolaidt (pe dusmaill g3 AN
.monitor am=all Lald Jle s:lo¥ dnloa bl

(ey gsa)
(JEOL 5500) ,Latt joy raid! (53 geaall (39 SSINY ygamall 3390

Techniques of light and electron microscopes oy



daigyihalily duigall splaoll daids

(v gsa)

grall agaatt i Slig SO plads jluws Oty sl AN el & gl pllad
Bicall (e AuuSall gl Sili SISYY) ABLISY Lad i g JLiS (o) Alipni
pamall aald e (JLs) 59 () Lgd g

\oy Techniques of light and electron microscopes



dpigyikalllly daigall salaoll daids

Miuﬁ 464.4.:\.1‘ ‘:,41;14_—.1}?1)@ Lg]zyc}m:-.ﬁﬂnﬁa!a\.ﬁ.' sue dila
dolad) oia

Mo« Lgdlyunt ¢9n digall pela s da 58 e real 4 gy3satY! LY
emall Lnddly Sl oo Leso diall 0 4585 cilelhad Joe ajby
LAt ggﬁp&\JY1

S5 (o 5yl s g3 e 4y malll Pgyneatdl jeandl Suey Y
:\M}za.l‘ Lq-a-u .\Lu‘}” :\._G)U 5y g uj&n:s i g:;i CJLAL‘»S‘

5 A‘i_l.,} Laio IOOA'bL_JC_..uLL\ g_vﬁ)]_‘-_\JY‘H:LA.U)_&Aﬂ‘ 598 .V
BUESUB TR Y- uig-‘-':‘ oy « aali g.vﬁ)l_éd?‘).gal‘ 2 dads
13 0 O yduny 38U gl 5aai 553 (e ST el

u.\.c&uu‘ g‘ﬁﬁjy‘wﬁ&“ﬂ‘ 559 daiad L&
Léﬂ‘@umsgﬂ‘«lﬁbj)léd}” i.a.ﬁ;i;\.]a.ﬁ.vpm -1
da il Lgas Jatas ot ddy,dally Lwogomall il ianb - o

b gyuent¥l

Agall Log et dajol s Aoy - o
(o yguall B8lE) esaill JLaI 2 boghadll sue - &

2 rwllly 2ol Ol (ailas 2 Cadua Wl bolay yusd ($mang

AL Jgaadl

Techniques of fight and electron microscopes Vot



doaigyiGalllly dsigall pylaoll dyids

Gkl o9 ARSI pgad | QDL (o9 ASIX | pgmd | Aol
100 A 5A et 593

lax 5.8, clellad Joe a3l | adealt
Lgall oye 4o gmall
NP TP SV Y PR TS RO FUDR I
S)_Lzﬁgl_laclja_.:p.ﬂﬁ.d‘ ua_uua_'xﬁjuzé..ﬂ‘ Q.ﬁd..\.@"
Sl Lanin 5 oy e gy | JSie sl ol Blenli | gamal
:\.n.‘.:.aj‘ C}J‘-“J‘ L.ub_! ciU.:.\.&j «le.uﬁ):m.”‘g \,ﬁ_).f&ﬂ‘
@Mﬁu}&:vi_\ﬁ]l‘sjjmﬂ u—“d}—m"”u‘—/-"-“:'y
JLMS“ Jl.uy‘ 2—_53)13 Sjy.a

5yguall

¢ oAl o sl 63 el (30 REIN gt Ly pamdld Cisal el 3 plo
2 ol a3 AT (g il e amd By b 2 my Sl b
O gl dgac Q‘qu\_’r mgmall il (9523 L)T“‘—"":‘. L
oamall Llee (U5 Lalas Lo yha
Slapaodly Ll G Jie S Lol gioma ALy Sua 3l ligall @
e yls ]zl Lla Il ool ol il adl e

\oo Techniques of light and electron microscopes



digyisalllly dsigall Blaoll daids

MJ‘H‘QL@‘&FM&AM‘M‘MW .
peall] gty el
Grlalls Ledudnd @3 ey zlonis L (pSme oslinall Gany =
iligall pucasd 2 Jeaiod il Jie day,kall 00ay R EAWPUr=NY
sl renlls pamal
) 51 Wax el 2 yalally Loy s (- Soey liie =
.resin
of freezing-drying s ezidly casamd) L8y ,b Jleaiwl Sy - o
freezing etching «luezill co
e ¥ 55l B ydall (e gl Lgad) Cagiady conl cibides e
Fie el el ilio o 35Le e 4a3) iaday coating Lgiidass
Olise & s pin 2 slaall faa 300 Juaig M of (g ysall
ol ulec <L 2 Laall 551y Ay liBy) (oo s B e
amealt il igall poasd 2 alusei WY LSLAN Ludasd Loyttt Lal
I sl Lok L3y oEmadd paslll Siasmtdl yemnlly
Aigadl (e Conulin @ alaziwd )
el aaudan LY
Aaltegds Y
Aol Hlesd) 8
gl Jed L0
L i e gy digall iy .1
oax=all Y

Techniques of light and electron microscopes Vo



duaigyiGlllly dsigall yalaoll daids

t The size of specimen dial! g
25 M gy ureall Juaso 530 B (3553 Lppans 3 puaall clipall
adoill Ldae IS LA Ll g 530 Cnvay Laso coinll el
zobie Ley b pdio Ll e (950 o Junda daatizms oL 00t
il ol pdisd) e dalestl ciliadl (asy jamd Eagyy.2-6mm? oo
el b yasily CLE.U‘ g g b ylaally
Specimen cleaning il audaid
Lladly L._.gj_\:-J‘ St 3T ccaaidlly fx.)._nj AN ESY Mo dl J5a ols
AP | 37 %M‘&‘M‘ua_uji 4&54_&.”_9554_14.” 3T 45\_19.\:'-..”
ey
4520 Gl 43 a9 «pollutant (contaminant) <sligla e 5 gll sl
29 el sVl by (e all s LT Ll eda o e dlile a0k
¢ B329ydly cayamilly co il culidae £LET Mgt oia oy a e JI5S é\}”
il Llae +lpa] Jid 3l oia coa caliaadl Coadass LeSls Juinas oyl
Ll L) cabaill 3 b oo L wlill &Gy ylall anzn iy
tob Lo Lall agdo g £65 o wllg (decontamination
J-e buffer solution elaia Jolnas iplpull wiliall @ bhae Jouas )
Lewlio sul a8 Ll yoay w39 phosphate buffer el elawgall
b))%%@‘dﬂpﬁuidmd ¢digall &i‘jﬂ&.}.ﬂjﬁ;}w

'C)‘}Pﬂ("“".‘zj‘)}i‘?‘JAJJL":’BJ‘)"

\ov Techniques of fight and electron microscopes



dgig yilallly daigall y3laoll daids

e ngj_"n:.:; ;La.n;yb ygandl 3._.«*.23"2\3 sl oy a 3335.11\ bt LY
w139 Lelanls e calislll A (g9 pintl ey cmlelyd ol Canglas
Gaw Less @il Jolml) 2 Lol
31y9¥! e dry specimen Lalstt csliwall pola o dai oy Saay ¥
Sty el alusialy biall culigally allaelly 45LA01
oyl Jia digestive enzymes <leay i ¥ o aluseil (e W8
e Lgiyudy e Sl chemotrypsin (nwen y33aualigg trypsin
o) Lo guad & ylall 0008 ainioddy &gl 31skl o2a Jis munn
uabadl Laleausatt JUl S50 13 Sl bl
olaa¥l Jhe Luade cliall LaSls g e ol cbigall Gy 20
e 35dal LY Goles b Ladads (oSmey ooV el i3 Sl gt
Hel ubyyeles g udl s Jia ol oda 13}
YLl pdc )LCLC.Y‘ 2 NEQ Y = caddantt bl ZLE_J)JQJ\ ol g
Jladi el 2 bl a2 of cagdad) Jodload danseiwl) ol juso,ill 2
bl rolai 2 ol )as Sigu golad ellsg AU (ra Jolol lyial
s Fixation Cuscld!

ozt ) bl Cy 3 2 Laasialdl Ll o Bole aap Y

Sl bl gl Taastal| @ladll ey 28Ul o gnsalyl senlly
Lpyb 2 50es 5)ls usg Y ullisy (malll gnsall el pomd
o caa ply of agaadlySgladl e gl il (S S il
w3y g3yt el Lyl 2 p e 58 Lass Las Leadls 5l asue)sdl

Techniques of fight and electron microscopes \oA



g yisalfly gigall salpoll dyid

ol ol ailly Hea0 o Commg Lidg gyl iall Lailog £ 95
el 9tV gt Ly Loy yll csbivall ol LT Lgile | e
15 (3L (o Lol a5 piblee Liaall conlil Tbac @35 o g @
G Laso Lgadaly (R gl o Ll il
dai g 4,y Lo pag pH cofill Jg b Lisgam dar s oy @
(> a9 ALl slo Bg,lal dgldie Cag)be 2 (95t (g senYl
Lo oo dpall @ g J5 s 2. i (6T i (S IS
Olgamd) slen £ LT ale ciles
Corinll lee J] zlimd ¥ Lbeall cibiaad) o e liall ciliall (AT o
doan by Sl Stubs e dll (whdawe) Jales Lle Lgliasd y€aasyg
:Dehydration jL3¥1
i peell) Yl el pamis Gl lisall Caida o 3yl
s ethanol ¥t Jemesall (e Laebad @l juss )52 Yol auligall o yen
lele jugn )3 o 2 10 min 5ul5 100% |ninls 90% & 70% & 50% (e
el oy oy dod daadl y55 O ooy (Gl Jomeanth) 591 e
O s LY sy ol Ldlieuso i pb o Layylall olay cdelu )
Lyl Lade 3l L0528 Lo yla Loduind ol Jymsall 2 cbigal] a3
.critical point method ix y>J! ddadilt (ol

Vo4 Techniques of light and electron microscopes



dopig yikalllly dosigiall sylacll dpids

(88 JSa) Ao pond) Al Cachonid| 25,00

O LB e 0 L Loy — Ligall i g A ylall o0 sl o] i
G oyl ilagill Caudenll Hlea 2 caydeill 48,8 S50y — Jymss]l
31°C wdie jkd J) jleadls Jrs gl Sl g pEalt sl AL Sy
ssmsll Jymiall IS @iy Mikim iy T 5/ oy 1500 dakis s
25-30 min on 791y 5yudl 4 g ol ey HLAN gy Al LIS d5 Do
Sl Jsmi s el sewssT G b Lele digall cauaad Joissy Al
s sla (e 5l 2830l s (il A Cadaill 82 J5 s 5le
A0-45°C cpa 5yl p Gomys ol (L

19,8 0y diyall G\)_&i J@ 40 Lgilel po o lodl Aal It oL aill oy ayg
iyl il ity i Ly syl aleio s coomy ool
.@\@@daw ‘:,jm\_jj Liast Lo 53

Techniques of light and electron microscopes Ve



daig yasalfly dgigill alaell iy

(16 ysa)
Ayt Wadil) Caamid jlgs A

T 4By 513 (993)S3 1 s S HLAT o paT dialt B

Y Techniques of light and electron microscopes



g yialfly dsgaall yalaoll iy i

Mounting and Coating Jullaidig et

Lo la Lins Jualym e coliaal) Jamd Capdnetll dulae (pa 5 LGB o
o miasdhs sy ol gonl) 23 (e L i SUbS il sue ass
o o1l dnalt Mlay of double-side sticky tape ax il LA oY

iaday Ligall (;M) ca i ey g Jodbad) idee (g0 Juemdl s
laws 795 ooy O90yEa) 9T el Jin Ly jgo Ainga 33k (o 4203
S g0 53003 2 Lileadl o (pe Bt Jicing « 10-30nm (ye Gdall ola
050 ping digall o increasing of electrical conductivity o 3 gl
e oLAT Al 55 L0 pLahyl e o Linsly e dupeso olinmds
glaill i pae a5 duall O9EnT Bl Gy Byl 4B Silly pazall
Al daiiall (63 oyt

Sl I eslise e Ladde Loy il J 2 cadinll alee (6525
esu ey A9 (specimen coater cubiuall (o) Jullad Hlg o Sle>
(£0 J&=a) vacuum evaporator ao yaully juse il Slga dles Lylad

Techniques of light and electron microscopes vy



daigyidalily dsall laoll daids

Sy

(0 ysa)

bt Halally specimen coater Slowad! LUAT jlga

iy

Techniques of light and electron microscopes



dgigyisallly dasgall plaoll did

: Examination yaxal!

¥y el u.'ﬁ)r.s—.d?\ el pamedll shals dall (=5 10s
il sae Lo Lajlya) @i ally i alglasdt eLal @i pamall Ldae
: ygd b Laz=ll) monitor esmilf

Figall Lyl 738 pSmar ¥ slsgll oo Lo pda (9m readl 35ae OY
dazs 28yl oi3 (T30 elg dl Jloaf @iuid « specimen chamber
ventillatin & sgul! idaatl 018 awdy cdyll o5

specimen Ll Jladiul @ @ b Lpb Ol amall 38,0 mias .

e Leilema 2 saguadl dgadl Jasd ! Lol 2 gy exchange
o e

(71 J&=5) specimen stage dall 7 pius

.evacuation z il iles ugaiy (615 e dgall 48528 R

Ly high tension Ilall clgall (63 o reSmtl HLA Jibds @i -

.on 6431‘

e dam® 5yl 2l ausd @ LaLAN  esamn] g3l oty .

sl

contrast u:t\_\l” GINITE ) bﬁ&.ﬂ‘ ij_m.“ 539> %ﬁ&\:ﬁ_ﬁ gql:s .

Loaslo o7 yiguacall 2 mliles Lglaas @iy o brightness LYl
¢ll5 Jie aMLa e Polaroid camera el €0 aulgy 5 Silia

A

Techniques of light and electron microscopes

¢



daigyifalily duigall plaoll dpids

(¢n ysa)
Sl aay St (g9 (B) L poladt Jobamd | le Aical) oo 31 (A) stube Zda il aio45
el 39 ASIW et Yot (C) pamid 7 puue (Ao 43150 2

\ie Techniques of light and electron microscopes



dogigpilallily daigall yalaoll dasids

St (e (553 0 T L1 Copalt (e A0 TaLaidd) Gl anll (39 ST el 5900
AAEAN Slunall (e
The mosquito's head is mostly eye. The eyes of most insects are compound eyes,
made up of many tiny lenses.

iy
P
—

10kY X359

(¢A Jsa)
L0 A8yg 2 lawglt G pall (909 cuo ST (A k) 39 SSIF jgantls Byg00

Techniques of light and electron microscopes v



daigyilalllly daigall plaoll dpids

(¢4 ysz)
plaalt Lalin 1oy c.«aﬁ &wUJ ‘:,3‘9).'25.'?‘).@:414 3)90

vy A Techniques of light and electron microscopes



g susallly duigall laoll dyidi

LI 3 Al pdand | Sf3 Siligal pah palone

Water-containing specimens —-SEM-

Alialy s LU (e ILall (gl ol coligall 5T Sl gaall pamd (e
ALt Ly nbinie ooy 5l el elay 3335 domaale Aigal] palae
tles (nidyloy palodl ol coliadl jamd @i avseicll

.Cryo- SEM method auessidl allaiy mesll) jganl! b Y

Low vacuum SEM iz ill i yaill allaiy zeasll] jganl! G, .Y
: Cryo-SEM method deenid| pllads muld! pgnd | 4 o

freeze - oloamill cosn Lanyl Gan i Lgde 3y gy bl ola
Josma -iaas physically fix water Liaijss s Ll il 4555l a5 cetching
of emulsions bl call J e S5l gmeadt o =B o woliS g 285 JI L
Aol Ao ¥ (e S s (e Alall (gaimdt ol Lo d gt culiall
Aauesd day clihg plant tissues

=94 30 Less Cryo-SEM dezidl abbaiy Joay ol T SPWE Y
el « cpandy oy Aleons€n JSlaadl o giaill s Josom £ JEodi
;b 10 50 onils e e Lgamd 3l L1 il

ioye Sy @id oy specimen treatment stage Laall Ualan iy @

3lg=ILs 539311 cryo- chamber uazd!

Techniques of light and electron microscopes \ A



dypigyitalllly dsigall plaoll dyids

451 el Lgall Z,8 JA0s @G 29 Cooling stage suyidl il ;o @
-SEM specimen chamber (axall is,2)

Liquid nitrogen dewar

/ Evaporation unit

—=— Knife
Specimen exchange rod

1

Liquid nitrogen dewar =+

A
Etching heater

I Specimen ]
! treatment stage| SPecimen holder

Cooling stage
Airlock chamber
Basic SEM Cryo chamber
(0 . J&&)

et pllaiy rewll gt ot 5 pudgs JS&
1( 0V JS&) dall yand Oiglas
Geo¥ aluseinly stub Ll ddaiea e el o 1 mm? Aly> s (a
specimen holder Litall cliule e Lise oy Lgde Loy dutacall e (b
Sl e 9501 2. dpemill s ye o
+gall cliuls 2 specimen exchange rod Luadl ;s Cowad e (c
el 48,2 2 clullf ps (d

14 Techniques of light and electron microscopes



dyigyicalllly dsigall yolaoll dyidi

ol idan (g oyt iiuall 2 gl i 1 T Lanie (F
oo sglallolag ¢ etching heater cosill Ly alusicly etching
b S ) Lgad Jemin S sublimation (slud) duess idec
3 pile
Lgrazdl @5 st i e ] ddaadt S35 (g
é.l.b).n“ﬁh_dhl ‘A!L;):.TZJ.A ._H.ual” :\:Lln.ﬂ:\.l.y.” gLy (h
ol water distribution L4 ;s Egi =299 Ll yy e i ,dall odgn
bde ot 20Uty structures hidden in water 4403 SYPPI{RLARYT=—{
(oY Jead) Gy yhall ol aludeicd (e o il s g Jless

Techniques of fight and electron microscopes \V.



dipig yisalfly dyipall salpoll iy

Liquid nitroger

> Holder with

a) Fix specimen on specimen stub specimen stub

b) Freeze in liquid nitrogen

c) Pass specimen through airlock chamber d) Set specimen in Cryo chamber

5

e) Fracture specimen t) Etching (sublimation)

g) Observation

h) Au evaporation

(oy ys2)
seni plals reallf 39 SIS ygatls Zcall pamd Oighas

Wy Techmiques of light and electron microscopes



iy yisallly digall splaoll dyidi

cladygus 2 090 Lal 42 cemulsions cld=i el Hlls lin
) 5 gm0 2 (39Sl 91 (O / W) oil droplets ey (o @il plad ey g 5o
(W / O) water droplets sU! ;ya cufylad yoay (g g

3T el ddace vy Wﬂéﬁﬂ‘@fywumw‘ obla
2 s @5 Il comil) dulac ey U

¢ el A pdo igs

EQU@‘M@@B%&J\}L&#\ ab_Ag_Aj_pp_AT
Lao gt ol sy Il Jgxng dezm Lasie (Ul @oe> aaloy 2 e ALt
et gl 5 gunll yglady gl ol i 15WL dadl il e )35
§ yeals dpazill dles syl cpall 108 205 5y dumida] =L
JgmEall of (apeudnd|

Techniques of light and electron microscopes VY



g yisalfly dsipall solsoll iy

W/0 emulsion

Knife

Freeze-fractured cross section

Heat

)

i

R

Etching

(oy ysa)
w/o%g;ug@m@watw|m&ﬁatmuyxﬁ
0/W clo 2. Cury culminiag

\vy Techniques of light and electron microscopes



lipig yacalfly dgipill salaall g

Freeze-fractured surface (after etching)

(ov ysa)
i 93 (s a1 oS Cryo-SEM zultl jentls JBy5ee

Techniques of light and electron microscopes Vi



doaigyicalllly dsigall plaoll dyids

SEM (LV-SEM) method Low (adéil! s pailt! alliady Gl pgnd | 480 pdo
tvacuum

Sligall amdl adieil] il alissy Jams 62 ol gl o tivin
3T al)foapdall Jans ¥ (el Ruo g o gy B33kt i 6525 1
Llsyg biological tissues i g gl Lo cii¥ Jia S5 0 ey 390 T
-pharmaceuticals 4,9s¥1y food stuff alala|

Sl el )28tV s gl e Ty Cabiny ¥, gl oa
A1 i .10% pa 4 g, ey 500y adl o320 Jany g1
s pamdll 10,8 8 Ligall 4t oy ) iy il (g waio ai
1-130 pa oy Tolrug Ladzia

S 3 8l (ol a 4o Sl Auydill 553 (arasd a oyl
non-conductive l_yﬂs o sl pud bt Ll (@biguest¥) eiliedd
ol (B, aig e jiyas 2 0Lig etV Loyt Lgus ya5 uic specimen
Gdoy Less (0t Ym0 i) charging phenomenon Ol s yallay s altat
oamdll Lo b giin 3500 die griing suulill gl 2.

residual @3l e lnia (e Sle o 548 padseill i yaull Le
Jalaid £09meat W Lajadly ool a3l ola . Lial! doye Jals v gases
ALis Ggsay Mo Illyg  Ligall oo Gle @lgnan I Ll el &l
oo Ao gl AL (palally bt Jullat da L

RPN Y oazdy ALl f sl 13 malll jgadl o) il Sausdl
oaxay padas il i yaill 93 mcll] gl Laip Sl pn Liayil Ll
e iy Liuall (e backscattered electrons alsel! iat! ol Pye=tp
e B8l

\vo Techniques of light and electron microscopes



iy yisalfily daigall ylaoll dpids

Electron beam

High vacuum

»—Electrons
ccoeelennao

Charging phenomenon occurs

Electron beam

High vacuum

Thin metal film

Electrons
1l[lllllllllllllllllllll[IIIlIIlIll e

No charging phenomenon occurs

Electron beam =

Low vacuum el Tons
@) o @D D O
®) @ D = Gas
@) @ @
O @ @O o O
O @ [ O
© @l O
Neutralization
@
] ey
No charging occurs Electrons
(ot ysa)

e L peio 2bioge
2! 533 Ll ao i)
plaw (-de Silag STV
3yally (19SCG9 At

iy

80l tb p—da (S0
gla—w s Mday (il
Ji0 98 Oinar dceall

Cbi) Jn by e

a3 p—g s 2
O JE2 pada passill
o g Wi S 2
Ol (g F—idly
e Glag iSIYI Alalaey
i Lan dsall o

Ot B yalls (19SS

Lgsa53 Sy Liausing charging (pill! 3ol g Js&

Techniques of light and electron microscopes

w1





