
Breakout Session 1 – 4GSR Accelerators

Close-out Summary

Accelerator Physics – R. Hettel (SLAC) chair

Accelerator Implementation – S. Leemann (MAX IV) chair



Beam Dynamics Modeling of a Passive Bunch-Lengthening Cavity for the APS
MBA Lattice - M. Borland, APS

• Bunch lengthening  is required to increase Touschek lifetime and to reduce IBS and
chamber heating.

• Effects of passive bunch lengthening cavity (HHC) for APS-U studied in simulations.

• elegant code enhanced to more efficiently simulate multibunch beams with parallel
computing.

Conclusions:
• Lengthening from 12 ps (0 current) to ~75 ps rms for 200 mA/48 bunches looks

possible, aided by microwave instability and potential well distortion.

• Optimum cavity detuning and loaded Q don't completely agree with analytical
predictions. Trying to understand discrepancies between analytical and simulation
results for this and other effects.

• Impact of small variations in bunch population
is negligible.

• 3rd, 4th and 5th harmonic cavities investigated.

bunch lengthening with 3rd, 4th and 5th

harmonic cavities



shift in bunch time-of-arrival caused by HHC when a bunch
is missing bunch in symmetric fill pattern

• Impact of missing bunch in a symmetric fill pattern appears to be manageable but
needs discussion.  Users may not appreciate  resulting ~40 ps timing centroid shifts
over bunch train.

• Improvements in lifetime are significant for both 48 and 324 bunches.
• Question:  What is performance with active HHC? (may be needed at low current)
• Additional HHC implementation modes are possible and will be investigated.
• Several “next steps” to extend simulation.



Online Optimization of Nonlinear Dynamics for DLSRs – X. Huang, SLAC
• Nonlinear dynamics challenges in DLSRs (4GSRs) make online lattice optimization

and automatic tuning, based on beam measurements, desirable
• Many optimization algorithms considered.  Robust Conjugate Direction Search

(RCDS) method selected for speed of convergence.
• Beam-based RCDS

correction of coupling and
improvement of injection
efficiency by nonlinear lattice
optimization conducted on
SPEAR.  Coupling reduced to
~2 x 10-4; dynamic aperture
increased  from 15 mm to
~18 mm.

Conclusions:
• Online optimization provides an alternative to having an accurate simulation model.
• Having an accurate nonlinear model would benefit 4GSR operation.
• Having nonlinear optics monitors and a beam- based nonlinear optics calibration

tool (nonLOCO) for 4GSRs would be useful.



Interplay of Touschek Scattering, Intrabeam Scattering, and RF Cavites
in Ultralow-Emittance Storage Rings – S. Leemann, MAX IV

• Ultralow-emittance rings using MBA lattices have weak dipoles: damping wigglers
and/or IDs can have large impact on radiated power, emittance, energy spread.

• IBS leads to emittance blowup in all three planes.
• Transverse and longitudinal beam properties linked through IBS.
• All parameters vary with ID changes during user run.
• Studied dependence of emittance on IBS and bunch current, dependence of Touschek

lifetime on emittance and IBS and RF acceptance.
• Touschek lifetime increases as emittance reduced below a critical value.
Conclusions:
• Bunch lengthening cavity should allow minimal emittance and maximal lifetime at high

current by mitigating IBS.
• Round beams reduce IBS effects.
• 4GSRs require sufficient momentum aperture so that

Touschek lifetime remains satisfactory despite
ultralow emittance and high bunch charge.

• Question:  Should a “tuning wiggler” be added to
compensate for varying IDs?  Other mitigating options may be possible.





Breakout Session Discussion Comments

• Targeted, focused workshops on various topics are needed.

• Future 4GSR workshops should be coordinated
internationally.



Accelerator Implementation

• BAPS Design and R&D
Qing Qin, IHEP

• Progress on the Injection/Extraction Kicker for the ALS-U
Stefano De Santis, LBNL

• ESRF II Engineering Challenges
Jean-Claude Biasci, ESRF

• Magnet Alignment Challenges for an MBA Storage Ring
Animesh Jain, BNL
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• Staged approach: 5-6 GeV, 0.5 nm rad ➙ 0.05 nm rad

• Investigating types of 7BA: MAX IV vs. HMBA

• Technical systems R&D while awaiting funding decision
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• ALS-U injection/extraction requirements

• Kicker requirements & implementation

• Pulser design & development of inductive adder
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ESRF II Engineering Challenges

• Space

• Vacuum chambers & absorbers

• Girders

• Magnet design
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Magnet Alignment Challenges 
for an MBA Storage Ring

• Alignment: survey vs. direct magnetic measurement

• Mechanical vs. magnetic axes

• Direct magnetic measurement

• Specific MBA challenge
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