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Here some preliminary results are given for the Pacman effect simulation

including long-range beam-beam interactions. The importance of the long range

interactions follows from the fact that the tune shift due to long-range

interactions for the SSC's about two times bigger, than that due to head-on

collisions. Additional to that the long-range interactions cause the orbit

distortion and new set of resonances, which do not exist for head-on colli-

sions.

1.

The results were obtained under the following assumptions:

Weak-strong interaction.

The lattice includes N-groups of clustered interaction regions (IR's). It
was assumed that N=2 and there are 2 IR's in each group. The two groups
are sited symmetrically along the ring. All IR's are the same. We used
Al Garren's IR design: The distance to the low-beta triplets is + 20 m,
the distance to the spiitting magnets £ 70 m, The beta function in the
middle point of the IR is B: = B; =1 m. The bunch spacing is

5 m, and the normalized emittance ey = yazlﬂ* = 1.E -0.6 m. The

Twiss parameters of the IR were calculated with the program Mad and
approximated by spline functions at arbitrary location along the IR. We
assumed that two beams crossing alternately in the vertical plane.
Crossing angle is 50 wrad.

At this time the effect of synchrotron modulation of the momentum was not

considered. It will be the subject of the following report.



The motion between IR's is described by a linear transformation.

The motion in an IR is described taking into account long-range inter-
actions. The motion between interactions is given by a linear matrix with
a phase advance, which depends on the bunch spacing and location of the
interaction along IR. The interaction is described as a kick for round
bunches. The rms size of the bunches at the interaction is taken as an
average rms size in x, y planes. The linear tune shift was taken as

£= 1.826 £-3, The kick was defined so that the kick is zero for the
particle with zero betatron amplitudes. It means, that the orbit
distortion due to beam-beam interaction is compensated in some way in the
lattice.

For estimation of the Pacman effect the tune shift for a regular bunch and
that for a bunch which misses the beam-beam interaction at two symmetric
IR's might be compared. The bunch which encounter the gap experiences
only the force, which is added to compensate the orbit distortion for the
normal bunch and which independent on betatron ampliitudes.

The main results are summarized in Table 1 (for a regular bunch). For the
initial tunes 0;, Q;, which are defined for the beam-beam inter-

action turned off, the tables give the tune Qx' Qy vrs initial condi-
tions (one sigma = 1.0E-05 m) and the variation of x and y at the middle
point of the IR, where the particle started. To make the conclusion how
big is the difference in the results for a reqgular and "Pacman" bunches
the results have to be imposed on the real net of resonances (might be,
including the difference resonances).

Tables 3, 4 describe the effect of phase advance u between adjacent IR's
on the tune shift (7.3) and modulation of the emittance. The initial tune

was chosen close to 1/3 resonance (see T.3). In the case the emittance



distortion displays a dip, if the phase advance y is close to 3.75, as
could be expected. I am grateful to A. Chao, D. Talman and S. Peggs for
important and useful discussions. I am thankful to L. Schachinger for her

kind assistance.
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