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Inelastic Mean Free Path
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- classical and wave optic description
- energy/wavelength relation
- Amplitude/Phase
- Interferometry capacity

Wave description :

Particle description :

- a mass and a charge
- elastic/inelastic collision
- accelerable (electric field)
- trajectory tunable (electro-magnetic field)
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Given datas (useful or useless) :

Cold Field emission gun operated @ 3kV

Gun emission current : 100µA

Accelerating voltage : 200kV

Line tube diameter : 5 mm

Beam current : 500 pA

Number of lens in the projection system : 3

Objective lens focal length : 500 µm

Magnification used : 106 X

Electron rest mass : 9.1 10-31 kg

Elementary charge : 1.6 10-19 eV

From what you have already seen and/or easily find on the web, you should be able to calculate the 

maximum number of electrons (particles) we found at the same single time :

=> in the TEM column

=> in the TEM sample
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Interlude on electrons

Given datas (useful or useless) :

Cold Field emission gun operated @ 3kV

Gun emission current : 100µA

Accelerating voltage : 200kV

Line tube diameter : 5 mm

Beam current : 500 pA

Number of lens in the projection system : 3

Objective lens focal length : 500 µm

Magnification used : 106 X

Electron rest mass : 9.1 10-31 kg

Elementary charge : 1.6 10-19 A.s

From what you have already seen and/or easily find on the web, you should be able to calculate the 

maximum number of electrons (particles) we found at the same single time :

=> in the TEM column

=> in the TEM sample

1 electron « every » 0,32 ns

electrons travelling @ 77 % of c

TEM column
~3 m height

TEM sample
~100nm thick

~ 30 e-

in the column

1 e-

in the sample
but 0 most of the time

1 electron « every » 6.4 cm
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Physic at play

Tonomura, A. et al. Phys. Rev. Lett. 56, 792–795 (1986)
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