The condenser syst

Atypical TEM: Jeol 200cx

form

diffr

patter

- i
-« >
- >

c1tat10n erro

Ewald

(G

LCOLL POIVTICHNIQUE
IROERALL D LAUBANNE

Transmission Electron Microscopy

lattice vector

size

F)reallmagl

. e bstmraz bt heam «:
show paralleq qlum 1na ion effect larger transmlssmn e ectﬁon astigmtion Il s 2
C dark field acing o o w0
. ©
(U strong g% m L decrease g < ° M Y o c
S 3 52 q smaller 3 o o o adjust C2 S
q) i}l‘cljney focal plane %g £ 2l sine theta | reciprocal space g S i tilt g =
point e MY s ol important B S\ different S ®
_Q Ct =L diffraction vector Some g o a o
o 3 c1 © n w place Y4
v instead = S - high t:
anglemeca Bloch wave axis divided art phase contrastg
U lleﬂ image mste,ag;c" meanFOU"l“i‘r transforr. Scatl;m ’\xr\ta(\m exercisa] e mm 2 ° corresponc
@ st Riaal €C1Procalsslatticé
a order diagran squared ositionfunction
T A Lanbdaconachser 1ons ODJ €CT1ve lens o resitionfunction
@) B C3h leqs . resation Ly § gt lme words
° b schematic st rength close & wy ; cut” 5
0 b pattern cross  c3 3 g expresston
L = o S thetla obtain < ¢
c simple o) 2
o C I} g : B
. many different rystal i 8 !
LI_ sg* bright shape a I 8 dlrECtl%n . reflection -
q_ b Q.t; ‘; incident rawing dStar defocus
H g — E . electron wave back focal hap lecture o still bend contour ° Vl eo h ge
° o
stfdiffraction«s1NLENS 1LY~ o
U along o o thlckness mnge Way lOOklng
4 O distanceWave vectomright fieldransfer function even

=PrL

Search MOOC



https://cede-webapps.epfl.ch/video-sequence-search/?csv=en_SCOPYed-1
https://mediaspace.epfl.ch/media/0_ve2xc3xl
https://mediaspace.epfl.ch/media/0_ve2xc3xl

Om 00s

The condenser system : quizz

- ® C4
- > Cy
- Fg
- » Cg

A typical TEM: Jeol 200¢x ' \

N

In this video, you will figure out by yourself what is going on in the
three condenser lens system. Okay, I told you this two condenser lens
system is the simplest one. In most of the modern microscopes we have
a three condenser lens system. It is very important, for example if you
want to have a parallel illumination on your specimen, that means if you
want to have your beam of electrons coming altogether parallel on the
specimen. So, here is your exercise. You have to redo this drawing on a
piece of paper and then try to draw the schematic and explain at which
place you have to put the cross-over of the C2 lens in such a way that
the C3 lens will produce a parallel illumination on your specimen. So
the constrains are two fold. First of all we have the cross-over produced
by the gun which is then imaged by C1. Since we are not allowed to
change the strength of C1, the position of the cross-over after C1 and
before C2 is fixed. The second constraint that we have, and this is a very
important one, is that we want to have a beam making a parallel
illumination on the specimen, something like this will happen when you
have all your electrons passing through the front focal point of the C3
lens.
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That means that I have to make sure that the cross-over of C2 exactly
matches this focal point of the C3 lens and then the ray will exit the C3
lens parallel to the optical axis and I will have a parallel illumination on
my specimen. Okay, so now I have a second exercise for you. What
happens now to my parallel illumination if I first decrease the strength
of C3? So now I have C3 with a smaller excitation and I adjust C2 in
order to still have parallel illumination. Okay, take another colour and
draw this on the same drawing. The constrains that I have C3 at a
smaller excitation tells me that the focal lens of C3 is now larger,
therefore the focal point F3 has moved upwards the optical axis. I still
have to adjust C2 in a way that the rays pass now to the new F3 which
means that I have to increase the excitation of C2, this adjustment is an
increase of the excitation. At the end, the rays are passing through F3,
they will exit C3 parallel to the optical axis, and the final effect is that I
have a parallel beam on the specimen with a larger diameter than I had
before.
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