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Low-alpha mode
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For SLS
α1= 6*10-4  normal operation mode

α1= 5.3*10-5 low-alpha mode
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Longitudinal dynamics in low-alpha mode for SLS

• An analysis of the longitudinal dynamics at low alpha mode 
(studies of bucket shapes, fixpoints, energy acceptance and phase 
acceptance as a function of  α1 and α2 ) was done. 

Figure 1: Alpha-buckets for α1 = 5.3×10-5 and two 
values of α2. Parameters of the SLS storage ring:

E0 = 2.4 GeV, h = 480, Vrf = 2.1 MeV, ϕs= 165°.



CANDLE – PSI Collaboration

Injection efficiency

Figure 3: Theoretical injection efficiency as a function 
of α2 for design (blue) and measured (red) value of α1.

• The injection process (mismatch of booster bunch to low-alpha 
bucket) was studied and maximum injection rate was estimated.

•Theoretical results were compared with TRACY simulation results 
(tracking 25000 particles over 1500 turns). As an example, for the 
case of injecting a bunch of 22 mm rms in the a1 = 5.3×10-5, 
α2 = 3.4×10-3 lattice, the tracking result of 39.5% confirmed the 
theoretical value of 40.0%.

Figure 2: Mismatch of booster bunch to low-
alpha-bucket.
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