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5th DLSR – Workshop Program
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Brought together:

• Facility operations
• Accelerator physics
• Beamline technologies
• DLSR scientific drivers

2011 - Cornell
2012 - Spring-8
2013 – Stanford/SLAC
2014 – Argonne/APS
2016 – DESY/Hamburg

~100 participants
~35 Talks over 2.5 days



DLSR – Workshop Program
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Day 1 

Keynotes:
• Harald Reichert (ESRF) – Science Opportunities at DLSRs
• Mikael Eriksson (MAX-IV) – DLSR Machine Physics

Facility Updates

Day 2

Science opportunities
Challenges in DLSR machine physics

Day 3

Beamline technologies and instrumentation challenges



DLSR – Workshop Program  - Facility Updates
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M. Borland, J.Phys. Conf. 
Ser. 425, 042016 (2013)

Petra-IV

Courtesy P. Willmott (SLS)



DLSR – Facility Updates
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Facility Talk E (GeV) E (pm-rad) Year

MAX-IV P. Tavares 3 328 2016

SIRUS H. Westfahl 3 236 2019

ESRF-II P. Riamondi 6 140 2020

APS G. Decker 6 47-68 2021

SLS-2 P. Wilmott 2.4 ~150 2024

Spring-8-II T. Ishikawa 6 190 2020s

Petra-IV C. Shroer 5 20 2026+

Diamond-II R. Bartolini 3 100-270 ??

Elettra-II E. Karantzoulis 2 ~250 ??

Soleil-II A. Nadji 2.75 ~200 ??

ALS-U R. Falcone 2 50 ??

HEPS – China (5 GeV) ; SLiT-J – Japan (~3 GeV); …...



DLSR  Facility Updates - Max IV
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Courtesy of Pedro Tavares 



DLSR  Facility Updates - Max IV
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Courtesy of Pedro Tavares 

320 pm-rad



DLSR  Facilities updates   Sirus
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Slide courtesy of Harry Westfahl
Expected first light/experiments early 2019



DLSR   Facility Updates  - ESRF  
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Slide courtesy of P. Riamondi

Design finalized;  Currently procuring magnets



DLSR – Facility Updates – Swiss Light Source
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Looking at designs with reverse bends ( 585˚ & 488˚ )

Slide courtesy of Andreas Streun



DLSR – Facility Updates – Diamond-II
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Slide courtesy of R. Bartolini

Use 4BA ( or 6 BA) to convert BM to ID ~3m



DLSR – Facility updates – Petra-IV
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Slide courtesy of Christian Schroer

Circumference 2300m  ⇢ ~20 pm-rad



DLSR – Facility Updates - Bending Magnets
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Slide courtesy of Joel Chavanne (ESRF)

What about bending magnets?



DLSR – Facility Updates – Bending Magnets
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Slide courtesy of Joel Chavanne (ESRF)

ESRF considering super-bend, 2,3,4,5 pole wigglers (similar to most facilities)
Some designs need to cant quads



DLSR – Beamline/Instrumentation Challenges
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Nano – Positioning

• Accurracy, speed, and stability
• Experimental and optics (monochromators)
• Vibration reduction

Optics/Coherence
• Measure and preserve wave fronts

Detectors
• Faster detectors for higher energy

Velociprobe
C. Priessner et al. (APS)



DLSR – Beamline/Instrumentation Challenges
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Courtesy of M. Yabashi (Spring-8)

Stability of monochromators ->    Coffee break discussions

5 µrad to 0.5 
µrad

Need much 
larger (x10) 
improvements



DLSR – Beamline/Instrumentation Challenges
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ESRF working on high-Z sensors (CdTe, GaAs, …) for pixel array detectors

Slide courtesy of Marie Ruat (ESRF)



DLSR – Beamline/Instrumentation Challenges
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Courtesy of P. Willmott (SLS)

Courtesy of M. Yabashi (Spring-8)

• Spring-8 working on wide band-pass optics to take advantage of suppressed off 
harmonic intensity (SLS)

• Not all techniques need energy resolution of Si/C mono



DLSR – Science Opportunities
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Nano-focusing
• “The ultimate 3D microscope”
• “Taking flux starved techniques into the nano-world”

 High-pressure
 RIXS

• Serial MX  ( SLS, ESRF, DESY, ….)
• Looking at materials processes in-situ at ultra-fast time-scales (additive 

manufacturing)

Coherence
• “Atomic scale dynamics down to nano-seconds”
• 104-6 speed-up in dynamics for XPCS
• XPCS in complex environments
• CDI on nano-particles undergoing chemical reactions



DLSR – Science opportunities
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Slide courtesy of Ana Diaz (SLS)



DLSR – Science opportunities
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Slide courtesy of Ana Diaz (SLS)

Hierarchical imaging using ptychography



DLSR - Safety
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Altoona Hospital Room 1015A

Safety doesn’t end at the lab gate

Watch out for ice even on travel

Hamburg in March (rain + cold)
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