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Motivation
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Motivation: User demands – Flexible fill pattern
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● MultiBunch train of 300 buckets > Average brilliance
● SingleBunch in ion clearing gap > Time resolved exp.
● Pulse Picking Resonant Excitation > ARTOF (reduced intensity)

● Slicing bunches > Ultra short γ pulses

BESSY II fill pattern -  standard user mode



Motivation: VSR fill pattern – more flexible
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Separation of different photon pulses !



Motiviation: Separation of different 
photon pulses … or electron bunches
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Motivation: Island buckets - Not really new!
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No app. at Lightsources
● Do not store beam

on resonance

● “Accelerator operators are keen to 
avoid low order strong resonances
because of visibly short lifetime.”

● “Accelerator physicists are eager to 
to apply their skill to correct or 
compensate the resonance for
minimizing their effects on the
beams.”

● Known app. at hadron acc:
MultiTurnExtraction
R.Cappi and M.Giovannozzi,
“Multiturn extraction and injection by
means of adiabatic capture in stable
islands of phase space”, 
Phys. Rev. ST Accel. Beams 7,
024001 (2004)

New: stable 2nd orbit for bunch separation
Aim: stable operation on resonance



Motivation: Idea for daily operation
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Motivation: Idea for daily operation
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Island buckets
2nd orbit in storage rings: BESSY & MLS
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Transverse resonance island buckets
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(x, x') phase space simulations



Transverse resonance island buckets
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MultiBeam storage - orbits

Orbit closed
after 

two revolutions



Transverse resonance island buckets
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MultiBeam storage - orbits

Orbit closed
after 

two revolutions



Trans. res. island buckets: WorkingPoint
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Island buckets at MLS

Island buckets at BESSY
Working point (3rd order)

● From (17.85, 6.74)
● To (17.66, 6.79)



Trans. res. island buckets: Source Point, Tune
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At MLS  At BESSY II

x

y
3rd order

4th order

3rd order

Undulator radiation

Dipol radiation

Recipe:
Move tune towards
res. and manipulate
x,x' phase space using
sextupoles

> Lifetime, loss rate,
source point, tune

>Tune shows
Deformation near res.
Sharp peak at res.
Tunes of core and
island different and
separated by res.



Trans. res. island buckets: Current manipulation
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Comparison of different machines
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MLS
(0.63 GeV, 100nm rad)

Established first user
experiments 

Optimised for non-
linear optics
>Sextupoles and
octupoles

Large emittance
> Higher diffusion rates

???
(>4 GeV, x pm rad)

First tests?
We are interested 

Best match:
very flexible lattice
> non-linear elements

Low emittance
> Diffusion?

BESSY II
(1.7 GeV, 5nm rad)

Decay mode,
TopUp possible? 

2 families of harmonic 
sextupoles to fight
resonances

Medium emittance
> Lower diffusion rates



Experiments at BESSY II with 
BeamlineManager / In-HouseUsers

Feedback needed for further development!

Towards user operation
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(3 shifts with users)



Towards realistic user operation
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Define proof of principle experiment

● Is the single bunch on island orbit useable?
● Focus Dipole/ID beamline on 2nd orbit
● Purity, Diffusion rates, SNR?
● At all beamlines at the same time?

● Difference between new WP (17.66) and old one (17.85)
● Negative influence of resonance:

LT reduced by a factor of 1.8; emittance?

● Impact of light from island orbit on standard orbit?
● Set up beamlines on standard orbit and then

push all current to island buckets/orbit



Towards realistic user operation

P.Goslawski et al.   XXIII ESLS Workshop 2015, Nov2015, SLS, Villigen, Switzerland

rds realis



Single bunch on island orbit
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First in-house user experiments with K.Holldach & R. Ovsyannikov



Single bunch on island orbit
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K. Holldack UE56/1 ZPM, with orbit bump



Single bunch on island orbit
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G. Schiwietz UE112 PGM1, without orbit bump



All current on island orbit
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● All current on standard orbit 
on resonance
● In principle no difference from

BESSY II standard optics
● No difference to standard BII

nitrogen spectrum with
typical resolution

● All current pushed to islands
● No intensity in beamline
● Within resolution no undulator

harmonics visible

E. Schierle UE46, ID beamline on standard orbit



Island oribt and 7T-Wiggler

P.Goslawski et al.   XXIII ESLS Workshop 2015, Nov2015, SLS, Villigen, Switzerland

M. Klaus, C. Genzel 7T-MPW



Summary and Outlook
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Summary

● MLS and BESSY II
operates successfully on
resonance (3rd order)

● First user exps. at MLS

● First promising user tests at
BESSY II

● Motivated by complex fill
pattern and VSR

Outlook

● Push for TopUp: Combine
● Inj. on resonance
● Nice island, good sep.
● POSSIBLE?

● Define further user
experiments
● Separation at each

beamline, Rotation Skews,
Slits at beamlines

● ID TuneFF for new WP
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Thank you for your attention

Last impressions



Title


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

