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Previously a peak record had been achieved in 2007 
(Fig.1), while 30% of the FAIR- U28+ beam current was 
accomplished at the end of the transfer line. Caused by a 
strong High Current Injector (HSI) performance degrada-
tion, up to October 2014 the available beam current 
dropped down to 13% of the design value only. After re-
optimization of the complete front end system the HSI is 
again able to deliver a high uranium beam current. In a 
short run applying the new fast pulsed high density H2-
gas cell more than a factor of three higher U28+ beam cur-
rent is now available at 1.4 MeV/u. The stripper perfor-
mance could be optimized applying significantly higher 
target densities. The new U28+ intensity record exceeds the 
latest peak record by 56% (Fig. 1). 

Fig. 1: Achievement of a new uranium beam (28+) inten-
sity record at GSI-HSI and gas stripper section. The for-
mer U28+-peak value (2007) was exceeded by 56%. 

A new fast pulsed high density gas cell [1] was success-
fully commissioned with uranium beam from the GSI 
HSI. Besides, the entire Injector system was optimized for 
high beam intensity operation. A 25% higher U4+ beam 
current extracted by a newly developed multi aperture 
beam extraction system (VARIS ion source [2,3]) were 
used to optimize the Low Energy Beam Transport system 
and matching line to the RFQ. A beam current of 
15.3emA (Fig. 2) was available for injection into the 
RFQ. In particular the most sensitive Medium Energy 
Beam Transport section was optimized for high current 
high transmission beam transport applying a slightly dif-
ferent set of rf-parameters. With this the HSI was allowed 
for stable and reliable high current uranium operation. A 
careful matching of the high power (0.5 MW pulse pow-
er) U4+ beam to the gas stripper cell was accomplished 
resulting in a U28+ beam current of 7.7 emA (Fig. 2) after 
stripping and charge separation at 1.4 MeV/u. 

 

Fig. 2: Beam transformer measurement after careful op-
timization of a VARIS-uranium beam. 

The world intensity record for U28+ pulse operation could 
be reached after less than three days of beam time, includ-
ing 15hours beam time spent for commissioning of the 
H2-gas cell-stripper. More than 50% of U28+- FAIR inten-
sity requirements (and 65% of beam brilliance) was 
achieved at 1.4 MeV/u. Increased beam currents for all 
heavy ions are expected - stripper tests are envisaged us-
ing Pb-, Au-, Ta-, Xe-, Kr-, CH3-beams. An upgrade of 
the HSI [4-6] is potentially sufficient to meet the FAIR 
performance at the GSI-UNILAC. Further optimization of 
stripper performance should be started in an advanced 
machine experiment program. Beam acceleration up to 
11.4 MeV/u and transport to SIS18 is the next step to con-
firm high intensity operation in the SIS18. 
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