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May 22, 1986 

This note briefly summarizes the results of a tracking study of the effects of 

space charge for a high intensity proton beam in the AGS Booster. 

This study is being continued. The results so far indicate that the essential 

space charge limit, which is the space charge limit due to the non linear space 

charge forces in the absence of resonances due to non-space charge forces, plays 

an important role. Assuming that the first few resonances due to non-space 

charge forces, that are crossed by the beam, can be corrected, then the space 

charge limit is determined by the essential space charge limit, defined above. 

This is reached at about .5 x 10’3 protons/bunch in the booster, corresponding 

to a space charge v-shift cf about Av = .6. 

The above results are based on looking for self-consistent solutions in which 

the beam does not grow. It may be that the results are on the pessimistic side. 

Solutions in which the beam is allowed to grow have so far not been studied. 

This may be done in the future. 

Looking for self-consistent solutions with a tracking program is an improvement 

in the computation of space charge effects. However, one should keep in mind 

that the approach shows that certain beam intensities are achievable, and it 

suggests that higher beam intensities may cause unacceptable beam growth but it 

does not conclusively demonstrate this. 
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