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GSl - Gesellschaft fur Schwerionenforschung
Centre for Heavy lon Research

Budget: 75 Mio. € (90% Bund,10% Hessen)

Employee: 1 DD

External Scientific Users: 100

Large Scale Faclilities: Accelerators and Experiments




GSI-Accelerator
(present facility)
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Facility to accelerate ions from p to U (energies from 1 to 1000 MeV/u)

SIS18 (1990)

ESR

Red: injector for FAIR
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GSI-Accelerator
QOverview
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Existing accelerator sections
Low-energy branch (1.4 — 12 MeV/u)

2 ionsource terminals
1 High charge injector
UNILAC (with RFQ, IH, Alvarez-, single-gap-resonator-, stripper- sections)

Various beam lines to experiments and SIS

High-energy branch (11-1000 MeV/u)
Synchrotron SIS18
,Experimental storage ring‘ ESR

Various beam lines to experiments

Various test- and measurement facilities
ES=IL—




GSIl-Accelerator
UNILAC
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GSIl-Accelerator
Overview
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Alvarez-section of the UNILAC




GSIl-Accelerator
S1S18

Circumference 216 m
Maximum Bending Power 18 T* m

Magnets 24 Dipoles, 1.8 Tesla
12 Triplettlenses
12 Sextupolelenses

Magnet Power Dipoles 3.6 kA at 12 kV
Field Ramp 10 T/s

2 Cavities at 16 kV
Frequency Span 0.8 - 5.6 MHz

RF Acceleration

129 Vacuum operational 10”0 Torr
11 % bakable to 300° C

12 Position Monitors
2 Phase Probes
1 DC Transformer
1 fast, 1 slow
Pulse Transformer
1 Faraday Cup
1 Beam Scraper

Beam Diagnosis

q/o;..




GSI-Accelerator
QOverview
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Section of the synchrotron SIS18
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GSIl-Accelerator
ESR

Circumference 108 m
Maximum Bending Power 10 T+ m

6 Dipoles, 1.6 Tesla
4 Triplettlenses
4 DBuplettlenses
8 Sexiupolelenses

Magnet Power Dipoies 3.7 kA at 1.6 kv
Field Ramp max. 1 /s =

RF Acceleration 2 Cavities at 5 kV
Frequency Span 0.8 - 5 MHz =

Vacuum aperational 167 Torr
bakable to 300 °C

Beam Ciagnosis 12 Position Monitors
DC Transformer
fast Transformer
Profile Harp
Faraday Cup

Beam Scraper

PP %
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HITRAP

collaboration: | a7 TS

» Double drift buncher and IH-Structure (Ratzinger, Uni Frankfurt) Experiment:

» RFQ and matching section (Schempp, Uni Frankfurt) RRECIATOn Y

» LEBT, cooler trap (GSl, Uni Mainz)

» Experiments development supported via EU-RTD project a3
m 2
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GSIl-Accelerator
(Projects)

Major Projects

HIT-Projekt (Heidelberg), CNAO/Projekt
(external projects)

Know-how-Transfer Siemens (Therapy)
HITRAP

28 GHz EZR

ISL (material research) (construction)

UNILAC upgrade Programm
SIS18-upgrade Programm

Technical systems for FAIR

(-2008/9)

(- 2009)
(- 2011)
(-2008)

(-2011)
(-2011)

(-2015)




% Present GSI and FAIR
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% FAIR requirements -> GSI upgrade

- goal :

max. intensity/time for UNILAC /SIS18 at intermediate and high charge
states for heavy ions to be transferred to SIS100

= SIS:
Pulse intensity increase for heavy ions (e. g. U28+)
Reduction of cycle time (increase of particles/s)

= UNILAC:
Pulse intensity increase
Optimization of brilliance (for SIS18-injection)
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% The existing accelerator facility

C: SIS upgrade
(fast ramping and
enhanced intensity per
pulse and second)

A: High Charge State
Injector upgrade (HLI)
(high average intensity)
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Overview of the existing facility (UNILAC, SIS18) with the upgrade measures
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SI1S18 upgrade program (main topics)
L Al NN AT

luation of high current effects and cures by theoretical

stigations and within machine experiments

Injection system,new bunch compressor cavity, and extensions of
ar supplies

1S against ‘desorption’ process (reduction of internal losses),
nproved vacuum system (NEG-coated vacuum chambers)

istallation of ‘ion beam catchers’
icrease of injection energy

1s to fight beam losses due to ‘resonances’
roved beam diagnostics (beam control)

eased pulse power by new pulse power connection, new rf-
'm (h=2) (to reduce acceleration ramp, cycle time)
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lon catcher
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New HV injection septum Bunch compressor cavity
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S1S18 upgrade program (status,

imgrovements}

Injection tune shifts from achieved intensities in SIS-18 1E+11 -
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UNILAC upgrade program (main topics)
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= lon source development (high current)

= Minimization of beam losses (increase of acceptance LEBT RFQ, TK)

= Optimized stripping efficiency (modified ‘gas stripper’)

= Improved ‘beam brilliance’ (no. of particle within emittance) (for SIS18
Injection)

= Improved beam diagnostics (optimized beam parameters, beam control)

= High current operation (e.g. minimization of beam losses)

= Modification/replacements of subsystems (to keep availability)

51—
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.LWC upgrade program (examples)
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% UNILAC upgrade program (examples)

Better resolution S 0.0

A 4

[l -4.0-3.0-3.0-1.0 0.0 1.0 2.0 3.0 4.

beam dump
charge seperation

foil stripper

emittance measurement

beam direction

New Compact Charge Separator (improved heavy ion transfer to SIS18 .
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MSECRIS , sc-magnets, 28
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New superconducting ECR ion source for high intensity and high charge states
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UNILAC upgrade program (status,

imgrovementsl
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achieved enhancement of beam-intensities for U-ions
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Schedule
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Beamtime UNILAC
Beamtime 515
Beamtime ESR
Shut-Down UNILAC]
Shut-Down 515

coOmmissioning
HEST FAIR
1 |Trepair” Alvarez 1 | & | “repair” Alvarez 2 & |Trepair” Alvarez 4 | link p-linac 13 Jupgrade control-
2 |upgrade vacuum 515 pI ¥ | "repair” Alvarez 3| 9 [new area for sc mad 1 |link HEBT FAIR 14 | 515 alignment
3 |upgrade vacuum 515 part 2 10 |upgrade LEBT HLI mod. 515 dipole p
4 |upgrade RFQ HSI1 12 |upgrade LEBT HS
5 |upgrade RFGQ HLI
Remarks

For the given experiment beam times a reduction of about 152 for maschine experiments! commissioning has to be considered
it is assumed that no accelerator sections [e.g. E5R] will be dismantled within the given period

Longterm beam-time- /shutdown schedule (planned /estimated)
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Thank you for your attention
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