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Machine Availability
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2023

SA3 – 2-Colour SA3 – 2-Colour SA3 – 2 Colour

SA2 – HXRSS

SA2 – HXRSS

SA2 – HXRSS short pulse

SA2 – HXRSS

SA2 – HXRSS

SA2 – HXRSS

SA2 – HXRSS SA2 – HXRSS

SA2 – HXRSS

SA2 – HXRSS
dual charge – SA3: 

100 pC, SA1/2 250 pC

2 – color short pulse SA3

SA2 – 2-color
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Dual Charge, excellent performance – cw 41

16.2 GeV, 250 pC, non interleaved mode, 150pC in beam region 3 (SASE3)

SASE1: 4.5mJ @ 9.3 keV / up to 5 mJ @ 7.8keV FXE (user #4237 - Sacchi)

SASE2: 650-700 uJ @ 18.8 keV HED (user #4520 - Tracy)

SASE3: 400 uJ @ 1 keV, short pulses (sub fs) SQS (IHR) 
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FXE
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HED
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SA2 – HXRSS short pulse

SA2 – HXRSS

SA2 – HXRSS
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SA2 – HXRSS SA2 – HXRSS
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High pulse energy performance (~800 – 900 uJ) at 19 keV @ SA1 in cw 44 during normal X-Ray Delivery week

High pulse energy performance (~ 900 – 1100 uJ) at 18 keV @ SA2 in cw 44 during normal X-Ray Delivery week
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SPB / SFX
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SQS
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MID
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2024

SA2 – HXRSS SA2 – HXRSS SA2 – 2 color

SA2 – HXRSS SA2 – HXRSS

SA2 – HXRSS SA2 – atto / SA3 – 2 color

SA2 – HXRSS SA2 – HXRSS

SA2 – HXRSS

SA3 – atto SA3 – 2 color

SA2 – 2-color

SA2 – HXRSS SA2 – HXRSS SA2 – HXRSS /  SA1 short
SA3 2 Colour & short pulse SA2 – HXRSS

SA2 – HXRSS SA2 – HXRSS /
SA3 2 Colour

SA2 – HXRSS SA2 – HXRSS

SA2 – HXRSS
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User delivery week at 14 GeV running none standard operation modes at all three beam-lines: 
SASE1: short pulses (aimed even for < 1 fs)
SASE2: HXRSS at changing wavelengths (8.5 and 10.5 keV)
SASE3: 2 color pump and probe

As result all three beam-lines require very specific compression settings. In general no problem …
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SPB/SFX



15Operation Highlights in 2023 – 2025 A. Galler, Joint Operation Workshop, Jork, 13.11.2025

SCS
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HED
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2024

SA2 – HXRSS SA2 – HXRSS SA2 – 2 color

SA2 – HXRSS SA2 – HXRSS

SA2 – HXRSS SA2 – atto / SA3 – 2 color

SA2 – HXRSS SA2 – HXRSS

SA2 – HXRSS

SA3 – atto SA3 – 2 color

SA2 – 2-color

SA2 – HXRSS SA2 – HXRSS SA2 – HXRSS /  SA1 short
SA3 2 Colour & short pulse SA2 – HXRSS

SA2 – HXRSS SA2 – HXRSS /
SA3 2 Colour

SA2 – HXRSS SA2 – HXRSS

SA2 – HXRSS
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MID Rolling Bunch Pattern cw 22
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Rolling Bunch Pattern
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FXE – cw 22
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SCS
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SQS
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2025
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SA1

SA2

SA3

MID 10 keV 
HXRSS

SXP APPLE-X, LV

FXE 5 mJ @ 7 
keV @ 14 GeV

HED HXRSS@ 
7.5 keV

Facility 
Development

Switch to 12 GeV

2CPP attosecond

HED HXRSS @ 
7.05 keV @ 12 GeV
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Machine Statistics (cw 23)
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100 W average @ SA3, 700 eV
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Example: 
2024 annual schedule showing non-standard delivery modes

Non-standard delivery modes
HXRSS@SA2
►16/32 wks = 50% 

Ultrashort pulses (attoscnd)
►1 wk SA3
►1 wk SA2

Other
►2-color
►Variable polarization
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Scheduling non-standard modes 2023 to 2025

2023:

SA3 2-color: 3

SA3 short-pulse: 1

SA3 short-pulse + 2-color: 1

SA2 2-color: 1

SA2 HXRSS: 9

Total: 15 wks

2024:
SA3 2-color: 3
SA3 short pulse: 0

SA3 short pulse + 2-color: 1
SA3 atto: 1
SA2 2-color: 2
SA2 HXRSS: 17
SA2 atto: 1

Total: 25 wks

2025 (only 1st half)
SA3 2-color: 0
SA3 short-pulse: 0

SA3 atto + 2-color: 1
SA3 atto: 1
SA3 circular: 1
SA2 HXRSS: 7
SA2 atto: 1

Total: 11 wks
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Resonant excitation of the nuclear clock isomer 45Sc

Resonant oscillators with stable frequencies and large quality factors determine our ability to keep track of time with 
high precision
Nuclear oscillators surpass their atomic counterparts by their naturally higher quality factors and higher resilience 
against external perturbations
The 12.4 keV nuclear transition in 45Sc

Ultranarrow transition linewidth: 1.4 femto-eV  
Extreme metrology and ultraprecise frequency standards 

Yu. Shvydko et al., Nature  622 (2023)  
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Thank you
for your attention
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