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Two particle tracking codes, ELEGANT and 
SPACE, have been used to simulate the 
microwave instability in the APS storage ring. 
The total longitudinal wakepotential for the 
APS vacuum components, computed by 
GdfidL, has been used as the input file for 
the simulations. The numerical results have 
been compared with bunch length and the 
energy spread measurements for different 
single-bunch intensities. The total 
longitudinal wakepotential has been 
computed by the GdfidL code for the APS 
vacuum components distributed around the 
ring. The longitudinal wakepotential for a 
1mm bunch length is shown in Fig. 1. This 
wakepotential was simulated by Y.-C. Chae. 

Energy spread vs single bunch current measurements in APS at RF 
voltage 9.4MV 

The total longitudinal wakepotential for 𝜎𝑠 = 1𝑚𝑚 
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The total longitudinal impedance of the APS Storage ring 

2001 

2005 

2014 

Energy spread vs single bunch current 
measurements in APS at RF voltage 7MV 

Summary of the simulated data for the longitudinal 
instability thresholds vs the RF voltage 

Numerically simulated energy spread vs single bunch current for 
different RF voltage 

SPACE simulations of the bunch length (στ) vs single 
bunch current (I0) at different RF voltages 

SPACE simulations of the energy spread (𝜎𝜀) vs 
single bunch current (𝐼0) at different RF voltages 

Energy spread vs single bunch current. Comparison of the 
measured data (grey dots) with the numerical results obtained 
with the ELEGANT (green dots) and SPACE (blue dots) codes. 

Bunch length vs. single bunch current at 𝑉𝑅𝐹 = 9𝑀𝑉. The 

experimental results are represented by the experimental 
fit obtained during several measurements in APS. 


