--- Questions for collective effects session

Resume of discussion of WG on Collective effective

One session on Monday afternoon with 5 talks + 6 talks in technology session with relevant information
Review of TWIICE workshop at SOLEIL – January 2014
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--- --- --- 

--- Questions for collective effects session

What are the limits on stored current in ultra-low emittance lattice? What are the main collective effects? 

IBS?

CSR?


Ions and electron cloud?
--- --- --- --- 

Is IBS the limiting factor? Are round beam necessary to counteract IBS?


Yes.

Codes are under development (merging with optics optimisation)

many difficult open questions (TWIICE – Gaussian bunches – can it be treated as a perturbation)

need to review theory? (coupling effect – tails cuts)

Is IBS emittance growth a problem for Touschek lifetime as well in ultra low emittance rings?


Lifetime vs emittance curves


More modeling needed?

Is there any IBS experimental work relevant for ultra low emittance ring done and what are the results? 

PETRA-III like studies (not at 6 GeV)


Codes and experimental tests (PETRA III in agreement with theory)


MORE OF THIS IS NEEDED (e.g. CESR-TA)


SLS? Not at 2.4 GeV – 1.6 GeV difficult to tune the machine.
--- --- --- --- 

Is CSR a problem, in what conditions and how can it be mitigated, is shielding a viable option?


CSR? Not at problem for single bunch. But on bunch train (mainly in low alpha mode).


Lots of interesting physics – (BESSY – SOLEIL – Diamond – ANKA – MLS – SPEARIII – ALS)


Both analytical and numerical tools in reasonably good agreement (positive alpha)


Negative momentum compaction – different dynamics? – To be investigated


Dynamics above threshold is rich not fully understood


Will benefit from longer bunches
Are ions (ion trapping and fast-ions) an issue, in what conditions and how can it be mitigated?

Ion trapping can be damped by TMBF (ESRF 7/8 fill – multibunch feedback + gap)

Compatibility with HC operation: io trapping worse for uniform fill but gap is not good for HC
Make a continuous fill but with larger spacing (PK) (higher peak current compromises lifetime and IBS)

Spread of filling in the charge even in full fill
Check that transient beam loading is an issue
HC are mandatory at MAX IV (195 ps bunches)
indication are that HC will be sufficient 

(baseline will be full fill – gap needs to be investigated)

Not all bunches have same length (Transient beam loading) 

experience vary between light sources – no machine uses full fill

(how flexible we are in fill pattern form users !)

SOLEIL would like to have 3/4 fill plus camshaft – fast ion is still ok up to 430 mA 

Full fill good up till 500 mA 
codes are under developemnt
specifically for low emittance ring: the V will be the same 

need to assess the impact of small H emittance (are forces on ions the same? gas is coming from the wall (thermal desorption) 

electrons near the beam will be affected 

beam size is in the denominator in the growth rate (in H) – so it can be worse
Details depend on fill structure - bunch length – need to be evaluated for each machine - 
but not a show stopper
TMBF mandatory – develop system with faster response time 

SOLEIL experience the thermal problem remains even with TMBF and outgassing will continue

Taper sections RF heating in vacuum undulator

Ca we improve the design of vacuum chamber?
Impedance free flanges (from TWIICE)
slit 0.3 mm + spigots 

improve mechanics and installation of RF shielding
Lower the RF voltage to lengthen the bunch (SOLEIL)

positrons? - Ion trapping but electron cloud even worse

Damping ring? Colliders? Not of LS

--- --- --- 

Is bunch lengthening by harmonic cavities necessary (or ad hoc impedance)?


yes

can we create an impedance with higher inductive part? 

Unclear: Tapers can be resistive at high frequency? 

(long bunch might develop microbunching?)

What is the optimal RF frequency? Is it a possible parameter for optimisation (e.g. combinations of RFs)?


Accept compromise goals of the machine – define regimes of operation (coherence not flux)


Current is not anymore the parameter ? (even for higher harmonics – more photons in the same aperture)


Bunch length – time resolved users


Availability – reliability 

What are the main sources of impedance (narrow and broad band)?

Discussed only NEG coating and roughness (RW will be the main contributor - not discussed) 

NEG coating – high frequency part is not fully understood 

(resistivity – thickness < 2 um – lifetime of NEG)
What are the guidelines for the design of a low impedance machine?

Is heat load on the pipe component (and on the beamlines) a problem ?


Yes, 

where power is dissipated? Is power dissipate always locally? (for non trapped mode)


document experimental evidence of power being generated in one place and lost in a downstream component

bunch length helps
How to model heating of a pipe?

--- CODES
What are the main tracking codes for collective effects ? Do they need further developments? 

Are the estimates (analytical and numerical) of the impedance budget in agreement with measurements?


Code benchmarks advisable (CST, Gdfidl, ECHO, …)

Do they agree with measurements?


ALBA+CERN show encouraging results (much better than the old 50%)


MORE OF THIS IS NEEDED (e.g. CESR-TA)

What studies can be performed on existing rings to gain confidence towards building a low-emittance ring?

