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Overview FEL Synchronization
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Example: EuXFEL synchronization

- Length stabilized fiber link distribution to bring the optical clock at 33 end stations

(RF, BAM, optical Lasers)

- Optical laser against photon (X-ray) arrival stability: <15 fs rms uncorrected or <10 fs

corrected

- Electron arrival stability : 5-10 fs rms

WP8 stability task force – Czwalinna et al., IPAC 2021, THXB02 and unpublished results



Page 3

Overview FEL Synchronization

ARD-ST3 Meeting 2022, Berlin | Anne-Laure Calendron, 08.09.22

Example: EuXFEL synchronization

- Length stabilized fiber link distribution to bring the optical clock at 33 end stations

(RF, BAM, optical Lasers)

- Optical laser against photon (X-ray) arrival stability: <15 fs rms uncorrected or <10 fs

corrected

- Electron arrival stability : 5-10 fs rms

WP8 stability task force – Czwalinna et al., IPAC 2021, THXB02 and unpublished results

Goal: increase the arrival time stability of the

Optical Lasers to 5 fs rms
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LAM tested at FLASH: First results

| ARD-ST3 Meeting 2022, Berlin | Anne-Laure Calendron, 08.09.22

Drastical improvement in the stability of time 0 during the experiments – Users enthusiastic!

𝟏𝟖𝟔 𝐟𝐬 𝐅𝐖𝐇𝐌

FEL l =  12.7 nm / 150 eV TFWHM = < 50 fs

FELJitter = 165 fs FWHM

PP Laser l = 800 nm / 1.55 eV TFWHM =    26 fs

2018 April 2021

FEL l =  13.8 nm / 90 eV TFWHM = < 20 fs

PP Laser l = 800 nm / 1.55 eV TFWHM =    ~15 fs

𝟑𝟐 𝐟𝐬 𝐅𝐖𝐇𝐌
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Our device: Challenges … and solutions!
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• Optical

• Broad wavelength coverage

• Ultra-short pulse duration (15fs-xx fs)

• Pulse-on-demand pattern

• Large energy variation within a run

• Controls

• 10Hz burst mode with single-pulse detection up to 4.5MHz

• Slow feedbacks against drifts

• Fast feedback in the burst / pre-compensation of arrival time

• User delay

• Wavelength and energy changes
time

Actual burstPre-pulses 

for FB

Latency

(50µs / 

100m LLL)

time

Burst structure
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