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ÅBESSY II
- strong support for timing experiments

ÅUpgrading BESSY II to BESSY VSR
- variable pulse length storage ring

increasing the phase space density orthogonal to DLSR / LER

ÅThe BESSY VSR project
- funding, status, timeline

ÅThe challenges
- bunch length versus bunch charge

- high current, HOM damped cw SRF cavities

- module integration

reducing dirt, avoiding synchrotron radiation hitting cavities, é

The menu
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ca. 5000 h user operation, 3200 user visits / a

BESSY II ï1.7 GeV VUV / soft X-ray 3rd generation light source

Construction 1992 ï1998, in user operation since 1999

Energy/current 1.7GeV / 300mA

Emittance 5 nm rad

Pulse length 15 ps (rms)

Circumference 240 m

Straight sections 16

Undulators / MPW+WLS 12 / 1+2

Beamlines 45 in user operation,

thereof 34 simultaneous
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~2 weeks true SB (single bunch): 13.5 mA / Bunch, 27 ps

~2 weeks low a, MB (multi bunch):     0.025 mA  or 0.33mA /Bunch, 5 ps (non-bursting/bursting) 

Timing Experiments well supported @ BESSY II
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17 ps

1.25 MHz, 1013 photons/s 17 ps

1.25 MHz, 109 photons/s

100 fs

6 kHz, 106 photons/s

All other weeks:

femto slicing / pseudo single bunch in parallel to high current (300 mA) operation

see. e.g. R. Müller, Proc. IPAC16, IPAC17



5Andreas Jankowiak, BESSY VSR ïOpportunities and Challenges, 7th LER Workshop, ARIES, CERN, 16.01.2018

BESSY II ïMidterm upgrade

Nearly all SR facilities in the second decade of their operational

life are aiming for an emittance/brilliance/coherence upgrade

(ESRF, PETRA III, Spring-8, APS, ALS, DIAMOND, SOLEIL, ELETRRA

SLS, é ) following DLSR concepts

Need to go for multi-bend achromat lattices

new magnet systems, new vacuum system due to smaller

apertures, sometimes new injector, lifetime issues = radiation

issues, é

Ÿ significant dark time for users (e.g. ESRF = 19 months 2018-2020)

At HZB we are following an different upgrade path for BESSY II

Conserving photon brilliance for all user and

add short pulse operation (@ all beam lines) in parallel

Ÿ BESSY-VSR
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Today: short pulses, low flux

1.5 MV @ 500 MHz rf-systems = 2p0.75 MV GHz

Ÿ reduce aby 100 = low-alpha operation with 1/10 bunch length

Ÿ limited average current ( ~ 1/100)

Ÿ rather ñdarkò operation mode

Future: short pulses, high flux

supply additional high voltage at

high frequency: 32 MV @ 1.5 GHz

Ÿ short 1.9 ps pulses with same

current as in standard user op.

Ÿ forced low-alpha mode permits

even ~ 400 fs     

a´I

const.)( VI =s´#

BESSY-VSR ïShort pulse operation

BESSY-VSR

a ~ 7Å10-4

VË= 2p60 MVĬGHz

ss = 1.7 ps (rms)
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high voltage (20 MV/m) cw multi-cell

SC cavities allow to increase the total

voltage gradient by two orders of magnitude

Ÿ ca. 1/10 bunch length @ constant bunch current

Combining two RF systems with different frequencies (1.5 GHz & 1.75 GHz) generates

long and short buckets, which can be filled individually to generate optimized fill pattern.

16 MV @ 1.5 GHz

14 MV @ 1.75 GHz

1.5 MV @ 0.5 GHz
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15 ps bunch2.4 ps bunch

short & buncheslong

15 ps1.9 ps 1.9 ps

J. Feikes, P. Kuske, G. Wüstefeld EPAC 2006
G. Wüstefeld, A. Jankowiak, J. Knobloch, M. Ries, IPAC 2011

BESSY-VSR ïA smart idea


