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Table 1. The seven defining constants of the S| and the seven corresponding
units they define

Defining constant Symbol Numerical value Unit

hyperfine transition

frequency of Cs Avgg 9192631770 Hz
speed of light m vacuum c 299 792 458 ms’
Planck constant h 6.626 070 15 = 107 Is
I elementary charge e 1602176634 x 10 © C I
Boltzmann constant k 1380649 = 10— JTK™
et 1 O ' 1 9 C [A S ] Avogadro constant Ny 6.022 140 76 = 107 mol™
q L luminous efficacy K 683 Im W

_30 https://physics.nist.gov/cqi-bin/cuu/Value?esme
m, ~ 10°° kg
0

The NIST Reference on
Constants, Units, and Uncertainty

Fundamental Physical Constants

Marcin Biatek, CC BY-SA 4.0

Constants Correlation coefficient between two constants

Topics:
Values

Energy electron charge to mass quotient

Equivalents

Searchable —E/TIe

Bibliography

Numerical value -1.758 820 010 76 x 101 ¢ kg1

Background

Standard uncertainty 0.000 000 000 53 x 10! ¢ kg™?!
Relative standard uncertainty 3.0 x 10-10

Concise form -1.758 820 010 76(53) x 10! ¢ kg !
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m, ~103% kg

q ~10*C

- a mass and a charge

- elastic/inelastic collision

- accelerable (electric field)

- trajectory tunable (electro-magnetic field)

Particle description :
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m, ~103° kg h
~10%°C e
E mu

- a mass and a charge

- elastic/inelastic collision

- accelerable (electric field)

- trajectory tunable (electro-magnetic field)

Particle description :

- classical and wave optic description

1 - energy/wavelength relation
Wave description : - Amplitude/Phase

- Interferometry capacity
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m, ~103% kg

q ~10*C

- accelerable (electric field)

E (V) A (1012 m)
10kv - 12,3
100 kV - 3,7

- energy/wavelength relation
1 MV i 0,9 9 J
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Electron & Matter Interaction
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Wave description

What kind of diffusion ?
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Interlude on electrons

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 Given datas (useful or useless) :
=> in the TEM sample

Cold Field emission gun operated @ 3kV

Gun emission current : 100uA

1

— | Accelerating voltage : 200kV
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Elementary charge : 1.6 10'*° eV
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Interlude on electrons

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
(14 eV/(mpe?))?

& S

electrons travelling @ 77 % of ¢

1 electron « every » 0,32 ns

1 electron « every » 6.4 cm

~ 30 e
in the column

in the sample
¢ but 0 most of the time

Given datas (useful or useless) :

Cold Field emission gun operated @ 3kV
Gun emission current : 100uA
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 um
Magnification used : 10° X

Electron rest mass : 9.1 103! kg

e

) Elementary charge : 1.6 10°A.s
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Fig. 4-4(2). Friedrich & Knipping’s improved sct-up.

Ewald, P. P. Fifty Years of X-Ray Diffraction
Do0i:10.1007/978-1-4615-9961-6.
https://www.iucr.org/publications/iucr/50yearsx
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