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What we will add

» Different TEMs
e Scope Alignment

e Direct Detection Camera

https://ideas.lego.com/projects/102281




. 80-120 kV: JEM 1230; Tecnai T12 | EMS Used In cryo-eM

* Wor lLaB6
* High contrast & robust

e 200 kV: JEM 2100F, Tecnal F20, Talos,
Artica

* FEG

e 4 A resolution (3.5 A with 2d-xtal)
s 300N JEM S3200ESC. Krios. Polara
s FEG

e Smaller effect on unwanted lens
aberration

e 2.5-3 A resolution




Microscope Alignment
What to do & what not to do

s e

e Start at eucentric height and
focus

e Check if it is already good
before attempt

+ Align from top to bottor




Digital Cameras for TEM

e Photon converted e CCD cCharge Coupled Device

e Direct Sensing s NS Complementary Metal

Oxide Semiconductor
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Detector Performance Characterization

e MTF (Modulation Transfer e DQE (Detector Quantum
Transform Efficiency

« contribute to signal envelope * S/N over spatial frequency
range
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Counting




Recommended

Instrument Manual

Light and Electron Microscopy

Reading

 E. M. Slayter and H.S. Slayter (ISBN-13: 978-0521339483

Internet




Basic anatomy of a scanning electron

microscope
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Basic anatomy of a scanning electron
microscope

Electron gun: range from tungsten filaments
in lower vacuum SEMs to FEGs which need

modern high vacuum SEMs

Beam energy: 0.2 - 40 keV is focused by a
condenser lens system into a spot of 0.4 - 5 nm

Beam is deflected by very fast scanning coils
and rasters the sample surface

Typical resolution of SEM is between
1 and 20 nm where the record is 0.4 nm



Basic anatomy of a scanning electron
microscope - vacuum system
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Basic anatomy of a scanning electron
microscope -beam sample interactions
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modified from Williams & Carter (1996) Fig. 1.3



Basic anatomy of a scanning electron
microscope -beam sample interactions and
image formation
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Basic anatomy of a scanning electron
microscope -beam sample interactions and
image formation































