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the peaks in Figure 2. The black line in Figure 2 shows 
the fully recombined pulse. 

Figure 2: The beam current along the pulse at different
parts of CTF3: blue – end of linac, green – inside the DL, 
red – TL1, black – inside the CR. 

Figure 3 shows streak camera images of the recom-
bined beams in the CR. The upper image is taken just 
after injection. The next three images show consecutive 
stages of the recombination. Detailed analysis of the 
streak camera images [7] revealed that bunches going 
around the DL are longer than the ones bypassing it. A 
wide set of detailed optics measurements was performed 
at the end of the run, which lead to a likely explanation of 
this effect: insufficient control of the DL dispersion. This 
finding will be verified at the beginning of the 2010 run, 
when a corrected optics is applied. 

 

 

Figure 3: Streak camera images from the CR at different 
phases of the recombination.  

The current stability of the combined beam is also an 
important point for the feasibility demonstration. The 
measured current stability is summarized in Table 1. The 
beam recombined with the CR only (factor 4, with the DL 
bypassed) reveals very small variations, while such varia-
tions are four times larger for the fully recombined beam. 
We believe that these variable losses are due to an imper-
fect matching between the DL and CR optics and orbits, 
including the error in the DL dispersion mentioned above. 
A more careful setting, to be studied at the beginning of 
next run, should increase the acceptance and improve the 
stability up to the same level of the DL or CR alone. 

Table 1: Beam stability at different positions: behind the 
compressor chicane, in the CR for recombination factor 4, 
after the DL and in the CR for recombination factor 8. 

Position Mean [A] Std. Dev. [A] Variation [%]
Compressor -4.078 0.005 0.13 

CR (x4) -15.097 0.038 0.25 
DL -6.277 0.014 0.22 

CR (x8) -25.210 0.254 1.01 

 
During previous runs large beam energy jitter and drifts 

were observed. First, it was found that the gun electronics 
was unstable and could create up to 0.1 A pulse to pulse 
current variations, which in case of fully loaded on-crest 
acceleration translates to an energy jitter of over 1 MeV. 
The responsible hardware was replaced and the situation 
largely improved. 

An energy drift was also observed, created by a slow 
variation of a few degrees of the RF power phase. Stabili-
sation based on a feed-back loop on the klystrons was put 
into operation and reduced of the slow phase variation 
down to around 0.5 degrees (rms). The short term relative 
energy jitter originating from RF is presently evaluated 
(based on RF measurements) to be about 0.6·10-3. 

Additionally, we periodically observed slow deteriora-
tion of the compressed RF pulses that badly influenced 
the beam quality. It was found to be caused by the ambi-
ent temperature drift around the pulse compression cavi-
ties. The temperature stabilization of those cavities is cur-
rently based on constant average temperature of input and 
output coolant. It is a sufficient solution if the temperature 
in the klystron gallery is kept stable. However, in CTF3 
this is not the case during hot days, when the outside tem-
perature exceeds 30 centigrade’s and dramatically falls 
down during nights.  A temperature feed-back that takes 
to the account the temperature inside the klystron gallery 
will be put in operation during 2010 run. More details on 
this topic can be found in [8]. 

TRANSPORT TO CLEX, TBTS AND TBL  
The transfer line from the CR to CLEX is not yet fully 

commissioned. Beam was transported to the CLEX drive 
beam lines, but always with some losses. In the case of 
the fully recombined beam, these were as high as 60%. 
Equally, bunch lengthening and emittance growth were 
observed. The line commissioning was made more diffi-
cult by periodical malfunctioning of BPM readout system. 
Initial problems were partly solved, but radiation damage 
of the local DAQs was eventually observed, and it was 
decided to replace the system with a more standard one, 
used in the rest of the machine, which is much more reli-
able but more expensive. In spite of these problems, a 
pulse with up to 10A intensity was delivered for experi-
ments in CLEX. The beam was successfully transported 
through both experimental lines: TBTS and TBL. 
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