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Frame moving with electron

| o,
a | sin“@

Laboratory frame of reference

sin 8’

tanf = (5.1)

y (B + cos8’)

6 ~ — 5.2
2y (5.2)



Regione dello Spettro elettromagnetico
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Sincrotrone Elettra e 1l FEL Fermi
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Beamlines by technique
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Applicazioni della luce di sincrotrone:

» Scienza delle superfici
» Materiali magnetici

» Chimica dei materiali

» Scienze ambientali

» Cristallografia

» Processi dinamici (FEL)
» Biologia

> ...



- FEL principles: intro
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or) After an electron (black dot) travels one undu-

lator period A, of the sinusoidal trajectory (in red), a plane wave
(represented by alternating vertical arrows) overtakes the elec-

tron by one resonant wavelength A,. Thus, the undulator radia- )

tion carrying this resonant wavelength can exchange energy with
the clectron over many undulator periods.
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Fermi@Elettra

lists some of the basic parameters of the electron beam and of the FEL radiation at 40 nm
(FEL-1) and 10 nm (FEL-2).

Table 2.3.1: Nominal electron beam and FEL parameters.

Parameters Value at 40 wm :::::;: g: ;:ghl;m Units
Electron beam energy | 1.2 1.2 GeV

Peak current 800 500 A
Emuttance (slice) 1.5 15 um, rms
Energy spread (slice) 150 150 keV
Bunch duration 700 1400 fs, FWHM
Repetition rate 10 10 Hz

FEL peak power 1+5 05+1 GwW

FEL pulse duration | 50+ 100 100 + 200 fs, FWHM
£ of photons / pulse 10% 10

Bandwidth ~ 20 5 meV

40nm=31eV;10nm =124 eV
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H. Wang et al., Phys.Chem.Chem.Phys., 2020, 22, 2677



