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Design and simulation of beam injection scheme for
diffraction limited storage ring
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(National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei 230029, China)

Abstract:  As the fourth synchrotron radiation light source, diffraction-limited storage rings (DLSRs) are being
vigorously developed and constructed around the world. How to efficiently inject beam into the storage ring while
minimizing the disturbance to the stored beam is one of the important issues in the design and operation of DLSRs.
The conventional bump injection which has a long history is widely used and has mature technology. However, it
disturbs the stored beam and the small dynamic aperture of DLSRs, which makes it difficult to apply the conventional
bump injection on DLSRs. To solve these problems, some conventional off-axis injection method have been improved
and several on-axis injection methods have been proposed and developed. Hefei Advanced Light Facility (HALF) is a
DLSR under planning and construction. Based on the physical design of the HALF storage ring, a couple of off-axis or
on-axis injection schemes have been designed and applied. Their feasibility has been verified through particle tracking
and simulation, and physical issues such as injection efficiency have been studied. Discussion of results and
conclusion are also presented.

Key words: diffraction-limited storage rings, off-axis injection, on-axis injection, dynamic aperture, Hefei
Advanced Light Facility
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Table 1 Main parameters of the HALF storage ring
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Fig. 1 Magnet layout and linear optical parameters of one period HALF lattice Fig.2 Dynamic aperture of the HALF storage ring
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Fig. 5 Position of the first six turns of injection beam Fig. 6 Injection efficiency of anti-septum injection scheme
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Fig. 7 Influence of anti-septum injection on the stored beam
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Table 2 Main parameters of pulsed multipole injection scheme

horizontal position incidence angle of position position of length of kick angle of
of the injection beam the injection beam of nonlinear nonlinear nonlinear
at septum/mm at septum/mrad septum kicker kicker/cm kicker/mrad
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Fig. 13 Influence of pulsed multipole injection on the stored beam
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Table 3 Main parameters of longitudinal injection scheme
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