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Seanning Electron Microscope (SEM)

Figure - Scanning Hectron /%fo}mape



Histon

First microscope is made in 1590 by Aans Lippershey and fans dansen
I Necheriands.

oLM 1s discovered Jg Max Aol in 1900,

The SEM was f1rst marketed in 29000y Zhe tamoriage Seientitic
Instrament Lompang.



Wy Do He Use SHNY

Lo generate high resolution mages ot shapes ot objects and
show spatial varieeions I chemical compositTons:

Llemental maps
JIserimination of phases based on mean atomic pamoer
Lonposicional maps based on difterences in trace element



DAL ls [he dem 8 Farts Apd fow Is It working?

kssential components of all SkEMs mclude the following:
Fleetron Soarce (“ban ")
Anode
Magnetic Lens
Seanning toils
vaekseaccered Heetron Jecector
seconaary Lectron Jetector
Stage
1y Scanier
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Figure? - Zarts of the scanping elecéron microseope



Electron gun provides electron heam for
the system.

Magnetic lens ases for tocusing and
detlection of electrons.

Figure’t - Hagredic fens on camera



astigmatic electron beam

scanning coils Sean the electron beam
wehich Is gomng hetween posttive and
neqative change.

beam correc ted for astigmation

"—|_|_‘_‘_ . o . .
i coils (polarities indicated )

Figureb - Seanning coil mode!

backscattering electron detector prodice o pure
composttional signal.

secondary electron detector converts light: pulse to
electron pulse.

The signals are converted with Ty scanner which

oan be readable by people Fequret- /17 (Hioahanme! )
Detectors for SEM and 6)-SE



Howe Does The System Work?

The SEM 1 the hest microscope to study on the so/d materials
Mostly use in geoloeciga applications.

[he electron which prodce from electron gun, has o A7edic
EDenyy.

[his enerqy produce @ specia? signalshy electron sample
Interactions when the electrons are decelerated in the solid
sample.



These siqnals mclude some eetrons, photons, visible lighes and
heat.

Backscatterig electrons and secondry electrons commonly use for
Imaging semples.

secondary electrons are most valuable for showing morphology
topography.

backscattermg electrons fllustrate contrasts ncomposition In
multiphase scmples.

These data carry on the 7y seanner:
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Figure 7 - Image Of Metal Foam
In Scanning Electron Microscope



1000 micrometers

00 - Aegular Home My



Advaptages

oEM'S are easy to operce.

It 1S easy o set simp.
We coul
We coul

(l search every sol
We can deeply search the surtace of the sample

& preparation.
( get the result 1

)0 minutes digreally.

[id marterials.

Lhe Images have very good resolution.



Disadvontages

oamples must be solid and they must t1t into the
mIcroscope chamber.

oEM ™ s cannot detect very light elements such as H,
He, LT and the atoms which have «etomic number less

than 11.
OLM TS VEN(y expensive microscope.




Reterences

WEEp./ yowrw.Evet.co.uk/content/eb physics.html
hEEp.//bama.uc.edu/~surfspec/sed.htm

hEEp/ ovowtnac.edu/microanalysis/microprobe/Column-
stigmators.html

http.//ezinearticles.com/ ?Revievring-the-Benefits-of-the-Seanning-
Flectron-Microscopetiid = 1189909

WEEp./ [ yowrw.atolabs.com/SEM.htn)
Wt/ veww Areudlabs.com/electron-optical_consumahles




1hanks For LISEENing.




