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Abstract 
Budkers Institute of Nuclear physics builds booster for 

synchrotron light source NSLS-II. Booster should 
accelerate electrons from energy 200MeV to energy 
3GeV, acceleration phase duration is 250msec, repetition 
rate — up to 2Hz. Booster magnet system includes 16 
sextuples and 36 dipole correcting magnets powered 
separately. Forth-quadratant current sources for sextuples 
and correcting magnets have maximum output current 
±6А, maximum output voltage ±100V, maximum output 
current ripples and long-term stability are better than 
0,1% relative to 6A. In ramping mode with current slew 
rate up to 200A/sec time lag between setpoint and output 
current is not more than 1msec and can be compensated 
by software. Results of power supplies system tests and 
commissioning will be presented in paper. 

INTRODUCTION 
The National Synchrotron Light Source II is a third 

generation light source under construction at Brookhaven 
National Laboratory. The project includes a highly 
optimized 3 GeV electron storage ring, linac pre-injector 
and full-energy booster-synchrotron. Budker Institute of 
Nuclear Physics builds booster for NSLS-II. The booster 
should accelerate the electron beam continuously and 
reliably from minimal 170 MeV injection energy to 
maximal energy of 3.15 GeV and average beam current of 
20 mA. The booster shall be capable of multi-bunch and 
single bunch operation. A nominal repetition rate of the 
booster is 1 Hz with possibility to upgrade it up to 2 Hz. 
Main booster parameters are presented in the Table 1. 
 

Table 1: Main booster parameters 

Parameter Value 

Beams Energy: 
Injection/Ejection 

200MeV/3GeV 

Number of periods 4 

Circumference, m 158.4 

Repetition rate, Hz 1(2) 

Bunch number 40-150 

Revolution Frequency, MHz 1.893 

Synchrotron frequency, kHz 35.5/20.3 (0.2/3GeV) 

Betatron tunes: νx/νy 9.65/3.41 

3D Damping time, sec 16.2s to 7.7s (0.2GeV) 
4.8ms to 2.3ms (3GeV) 

Energy rise time, sec 0.26 

 

SEXTUPOLES AND CORRECTING 
DIPOLE MAGNETS  

Quadratic nonlinearity of the magnetic field at the 
quadrupole lenses are proposed to be tuned using 16 
sextupole lenses (8 lenses to X direction and 8 – to Y 
one). All the lenses are identical in design and in 
electrical parameters. The specified parameters of 
sextupole lenses are presented in Table 2. 

 
Table 2: Sextupoles parameters 

Magnet Imax, A R, OHm L, H 

BR-SXV 5,6 1,2 0.104 

BR-SXH 5,6 1,2 0.104 

 
It is proposed that for the beam orbit correction 36 

dipole correcting magnets will be installed in the Booster 
magnet system. 20 dipole correctors are for X coordinate 
and 16 – for Y one. The specified parameters of 
correctors are presented in Table 3. 

 
Table 3: Dipole correctors parameters 

Magnet Imax, A R, OHm L, H 

BR-CX 5 2 0. 4 

BR-CY 5 2 0.25 

 

POWER SUPPLIES REQUIREMENTS 

 
Figure 1: Magnetic field evolution during the ramp. 

 
Cosine approximation of magnetic field evolution 

during the ramp for 1 and 2Hz modes is shown in Fig. 1. 
Sextupoles and dipole correctors are used to compensate 
higher harmonics caused by non-linearity of magnetic 
system. Therefore, power supplies should provide output 
voltages enough for necessary current slew rate. Output 
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