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The mean values of mismatches are transformed into 
corrections to the currents in the beam transfer line 
elements using the relevant matrices. The operation 
showed that one iteration is, as a rule, sufficient 
to adjust these currents to the accuracy required. 
This means that the measurement and calculational 
accuracy is quite good. 

Synchrotron Oscillations 

When transferring the beam from the booster into 
the PS it is necessary to minimize the amplitudes of 
dipole and quadrupole synchrotron oscillations. 
Therefore their parameters are also measured. For 
dipole oscillations the phase angle of the bunch 
center of mass is measured and for quadrupole ones 
the duration of bunch is measured for a sufficiently 
low density level. These measurements are 
synchronized in the same manner as those for betatron 
oscillations. For measuring the time intervals on an 
order of hundreds of ns to an accuracy of 1 ns we use 
the time-charge and charge-code conversions. 

The measurement results are processed in a way 
similar to the aforementioned one. The difference is 
that Fourier-transform is not required because 
possible relative variations in synchrotron frequency 
are fairly small and the starting point for search 
may be specified as a constant. 

A number of beam and machine parameters are 
calculated and displayed proceeding from the results 
on handling the signals (see Fig. 3). The meaning of 
the 3 upper windows is similar to those in Fig. 2. 

The right-hand middle window shows the 
reconstructed values of dipole oscillation 
frequencies for each bunch. Theafpits represent the 
bunch averaged frequency the effective 
accelerating voltage calculated from it. 

The histogram in the right-hand lower window 
shows the length of each bunch and the digits give 
their mean length. Variations of these values are 
independent of the PS parameters and are specified by 
those of booster RF. 

And, finally, the left lower quarter shows the 
amplitudes of sine and cosine constituents of dipole 
and quadrupole oscillations. These have a clear 
physical interpretation: 

dipole SIN - momentum mismatch 
dipole COS - phase mismatch 
quadrupole SIN - presence of quadrupoles 

oscillations in the booster 
quadrupole COS - mismatch in longitudinal 

phase space 

These four constituents are necessary and 
sufficient to calculate the corrections to RF phase 
and orbit length in the booster as well as those to 
RF voltages in both machines. 

This technique has been in continuous use and has 
become an irreplaceable tool for monitoring and 
adjustment of the systems determined by the beam 
transfer quality. 
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