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The relative alignment of consecutive components in 
the line is better than 250 microns with the exception of 
some of the benders. 
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the line, to change the beam origin or destination or to 
complete mass scans is quick and convenient. However, 
at this time, different software is used to tune the lines 
and some additional work remains to integrate this 
capability in CSS. 
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Equipment Commissioning 
The several hundred HV power supplies used in the 

line, their cables and connectors were tested during 
installation to confirm that none of them were damaged 
and that their polarity was correct.  Several problems 
were identified and corrected during those tests. 

The low-level controls and the interlock logic of the 
diagnostic drives were tested. The cables and electronics 
of the Faraday cups were checked using a calibrated 
current source and their electron suppressor biases were 
measured. Most of the decay counters and their data 
acquisition hardware and software were also tested using 
a Sr-90 radioactive source before installation.  The low-
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level controls of the vacuum stations and the interlock 
logic of the gate valves were also checked. 

Stable Beam Commissioning 
Most of the segments of the D-line were commissioned 

using the off-line stable ion source upstream of the beam 
line. A ~2 mm misalignment in one of the doublets in the 
line was identified and tracked down to a faulty alignment 
monument. At the beginning of the commissioning with 
stable beam, 20-30 % of the beam was lost along the line 
and very strong non-linearities were observed in the MCP 
viewers. The problem was solved when the gas pressure 
in the ion extraction guide upstream of the D-line was 
increased. Originally, the beam was not cooled enough 
transversely and its emittance was larger than the 
acceptance of the line. Using the higher pressure now 
allows for only a few percent beam loss.  

We have empirically found that the optimal settings of 
the last optical elements for injection into the 
experimental stations differ to a limited extent from those 
in the COSY model prediction. Also, slow beam jitter 
(with a period of several minutes) has been observed 
when the beam was injected into LEBIT. The sources of 
these problems have not been identified yet. 

 

 
Figure 5: Image of two beams (corresponding to masses 
76 and 77) as seen in the MCP viewer after the mass 
separator during one of the commissioning runs. 

 
Figure 6: Mass scan during one of the Ga-76 
commissioning runs. The different peaks correspond to 
different contaminant molecular beams produced in the 
gas cell as the high energy beam is slowed down and 
interacts with the residual gas. The two highest peaks 
correspond to mass 37 [H5O2]

+ and mass 55 [H7O3]
+. 

Radioactive 	eam 
ommissioning 
Several commissioning runs with radioactive beams 

have been conducted during the last year. During these 
runs, the resolving power of the separator has been found 
sufficient (Figure 5) and the CSS-based mass scanning 
software developed for the separator has been tested 
(Figure 6). 

 In addition, the decay counters and their DAQ have 
been tested (Figure 7). The diagnostic team is working to 
improve their performance by reducing some of the EM 
noise observed. 

 
Figure 7: Decay curve for K-37 measured in the decay 
counter of the diagnostics station after the mass separator. 
The measured half-life is 1.21 s which is compatible with 
the expected value of 1.23 s. 

CONCLUSION 
The D-line project has been completed. All the 

segments of the line have been commissioned and the 
transport efficiency in all of them approaches 100 %. The 
line has been reliable at delivering hundreds of hours of 
stable and radioactive beams to both the low-energy 
experimental hall and to the charge breeder before the 
ReA3 reaccelerator.   
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