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In Fig. 4 the calculated tune shift by means of the 

particle tracking for the various sources is shown. 

One can see the expected beam population near the 

tune plane area to the right-up of the working point 

which is Qx = 4.4182, Qy = 4.8445.  

As an illustration of this we tracked about 

105 particles each with a different transverse starting 

position, (Qx, Qy), for 1024 turns and if the particle 

survived 1024 turns, we performed a FFT on the 

horizontal and vertical turn-by-turn position data and 

vertical tunes. Fig. 4 shows 105 points, each cor-

responding to one particle launched on a grid inside 

the dynamic aperture of the CR. We see that both the 

horizontal and vertical betatron tunes are dominantly 

dependent on the fringing field effect. 

4. Conclusions 
 

In this paper, we present the effects, which influ-
ence the particle motion in the CR storage ring. 
Three sources are considered: the quadrupole fringe 
field, kinematic, and sextupole. Each effect is calcu-
lated individually and independently from the other. 
We analyze the betatron tune shifts as a function of 
the particle amplitude. These simulations allow us to 
identify a dominant effect if there is no compensa-
tion. As a consequence, the expected particle loss 
can be defined, but this is not a subject of this paper. 

The effects on various machine parameters and 
on transverse and momentum acceptance in the CR 
have been investigated by means of multiturn ray 
tracing. It was shown that in the antiproton mode of 
the CR operation for given betatron tunes the quad-
rupole fringing field is dominated over the other 
effects.  
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