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Figure 4: Schematic of a SIS bunch compressor cavity
based on magnetic alloy cores. Shown are two out of six
cavities. Each cavity is driven by a final stage in push-pull
operation. 5
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Intensity parameters for the upgraded SIS 18: U ™8

injection extraction
Number of particles >1.5*%10ell 1.5*10el11
Energy, MeV/u 11.4 200
Momentum spread 1*10-3 5*10-4
RF harmonic 4 1
AQq. -0.5 -0.4
> 1 0.1




Recent measurements with bunch compression
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Recent measurements with bunch compression

RF cycle in SIS18
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Recent measurements with bunch compression
5 A D\ /N A R Y s ) S

RF cycle in SIS18

40}
30 -
20

10

Bunch compressor| *—J— 38 kV

RF cavity

4V

pre

Total RF voltage, kV

o
o T

500 1000 1500 2000 2500 3000
—

time, ms

Main parameters

lon:
Energy:

Pre-bunching RF amplitude:
Pre-compression time:

Bunch Compressor amplitude:
Particles in the ring:

U +73

295 MeV/u
1,2, 4, 8,16 kV
6 ms

38 kV
1-10°

compressed bunch length, ns (FWHM)

200 |

160

120 |

80 |-

40t

measurements

4 8 12

16

pre-bunching RF amplitude, kV

12



Recent measurements with bunch compression
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Recent measurements with bunch compression
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Recent measurements with bunch compression
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Increase of the Iong&itﬂdinal beam emittance
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Increase of the longitudinal beam emittance
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Increase of the longitudinal beam emittance
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Amplitude, pW
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Amplitude, pW

Increase of the longitudinal beam emittance
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Measurements of RF capture at injection energy
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Measurements of RF capture at injection energy
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Measurements of RF capture at injection energy
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Measurements of RF capture at injection energy
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Bunch length at the end Iof rf capture
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Measurements of RF capture at injection energy
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Measurements of RF capture at injection energy
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Simulation of RF capture with space charge

Simulation parameters s
lon: Ar”

Energy: 11.4 MeV/u
Ramping time: 3,5,10,15,20 ms

Normalized longitudinal emittance
at the end of rf capture

No dilution

De-focusing space charge allows
7" the RF capture at shorter ramping times
without longitudinal emittance increase
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Simulation of RF capture with space charge

Simulation parameters

lon: Ar® The coherent velocity of the longitudinal
Energy: 11.4 MeV/u space charge waves *;
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* RF barrier compression with space charge, O.Boine-Frankenheim, Phys. Rev. ST-AB 13, 2010 28



Simulation of RF capture with space charge

Simulation parameters
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Simulation of RF capture with space charge

Simulation parameters

lon: Ar® The coherent velocity of the longitudinal
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Summary and outlook
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« Comparison of the simulation and measurements at low
Intensity show that the performance of the bunch compression
can be improved.

« Space charge does not produce longitudinal emittance grows
during RF capture.

« Next aim: study the transverse emittance evolution during rf
capture and bunch compression.
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