




 
Figure 4: Positions of the magnetic axes with respect to the 
geometrical center of the quadrupoles for the first produces 
QPUs. 

 
Figure 5: Distribution of the magnetic axes (pitch and yaw) 
for the statistics of the first 22 Quadrupoles. 

The magnetic field quality of the magnets was measured 
by rotating coil assemblies both at ambient and at helium 
temperatures. Following the cooling down of the units dur-
ing about 70…80 hours the preliminary magnet training 
had shown, that on average the magnets reach their opera-
tion current after 2…3 quenches. Their heat release during 
the various AC-operation modes was also reproducible 
within ± 10 %. The typical current dependence of integral 
transfer functions (ITF) of the quadrupoles and their re-
spective statistical distribution are shown in Fig. 6. Similar 
good results were obtained for the ITFs of the steerers and 
sextupoles showing a data spread along the production se-
quence within ± 0.6 % and ± 0.2 % respectively. The rela-
tive variation of the magnetic length of the quadrupoles 
over series production is about 1 10-3. The quadrupole se-
ries statistics for the measured multipoles is summarized in 
Fig. 7. It was found that b6 is the only significant multipole 
and reproduces for all the measured quadrupoles within ± 
1 unit. 

 
Figure 6: Current dependence of Integral transfer functions 
of the quadrupoles. The inset graph gives der distribution 
for 22 series magnets at 900 A. 

 
Figure 7: Integral multipoles of 22 quadrupole magnets and 
their variation within the series sequence. 

CONCLUSION 
The series production of the superconducting quadru-

pole and corrector units for the SIS100 of FAIR was started 
successful at the JINR, Dubna. Twenty quadrupole units 
were already assembled, tested up to 20 % above operation 
parameters and delivered to Darmstadt. The next eight 
units are under preparation for shipment in October 2021. 
The first unit series 2.5 was completed in March this year, 
the second series 1.7B will also be finished this year. JINR 
had established an effective and stable production and test-
ing scenario for the Quadrupole units. The optimization of 
the production technology and detailed methodological ad-
justment of the measurement techniques resulted in the 
proven and continuously high quality of the series magnets. 
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