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Figure 3.1.  (top)   functions in the arc ; (center)  functions in the long straight; 

(bottom) dispersion in the arc
One important requirement for this lattice is the large momentum acceptance, Δp/p from –2.5% to 2.5%.  Chromaticity correcting sextupoles are therefore essential in preventing the dependence of linear optical parameters (tunes, Twiss parameters, and dispersion) on the momentum deviation.  Since β functions and dispersion are not allowed to be large in the arcs, the required sextupole strength tends to be large and the higher order effects may become a source of dynamic aperture limitation.  The choice of phase advance, 270˚/270˚ per module, minimizes such effects. 
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[image: image22.wmf]Figure 3.2.  Tunes and maximum β as a function of Δp/p
Figure 3.3. (top and center) β functions in one superperiod; 

(bottom) dispersion in one superperiod
There are altogether 48 sextupoles, each 0.3 m long, located in the short straights of Cell_b where dipoles are missing.  The required strengths are B˝ = 68.8 T/m2 for HS and –95.4 T/m2 for VS.  Tunes and the maximum β functions are shown in Figure 3.2 as a function of Δp/p while in Figure 3.3, Twiss parameters in one superperiod are displayed.  Transition gamma, γt, and the parameter α 
[image: image1.wmf]º

 1/γt2 are shown in Figure 3.4. 
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Figure 3.4. (top) transition-gamma, γt ; (bottom) α 
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1/γt2
In Figure 3.4, for the sake of convenience, imaginary γt is plotted as a negative quantity.  For all values of Δp/p under consideration, γt is safely away from the energy of the extracted beam,  γ = 18.05 for 16 GeV (KE).  For bunch rotation, the important quantity is the momentum dependence of the pathlength C,


(ΔC/C) = α
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(3.1)

where    α
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 = –0.001302,  α
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 = 0.07302, and α
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 = –0.3952.
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With these values, the momentum dependence of the revolution time T can be written as


(ΔT/T) = – 0.004370 (Δp/p) + 0.07762 (Δp/p)
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 –  0.4016 (Δp/p)
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(3.2)

shown in Figure 3.5.  This relation should be used to estimate the degree of deformation when the bunch is rotated before extraction at 16 GeV.  Such a study is now in progress.

Figure 3.5  Dependence of revolution time as a function of (Δp/p)

3.3.2.  Dynamic aperture

[image: image25.wmf]In the absence of any closed orbit distortion or magnet errors, the dynamic aperture has been found by tracking particles over 1000 revolutions and the results are shown in
Figure 3.6.

Figure 3.6.  Dynamic aperture at injection

Scales used for amplitudes Ax and Ay are such that Ax or Ay = 1 corresponds to normalized emittance of 60π mm-mr, the design value.  It is clear from Figure 3.6 that the dynamic aperture is more than five times this value in both directions, A > √5, for Δp/p from –2% to +2%.  During injection and acceleration, the momentum spread of the beam will be much less than 
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2% until the bunch begins to be rotated immediately before extraction.

3.4.  Magnet Errors and Corrections
A reliable estimate is possible for magnet field quality and alignment precision from experience gained in construction of the Accumulator.  For those figures that were found to be difficult to achieve in the Accumulator, specifications will be relaxed so that the goals presented below are sound and realistic.

3.4.1.  Field errors and their effects
3.4.1.1. Orbit distortions

For the Accumulator, it was possible to achieve the following alignment accuracies and dipole field uniformity [6]:


1) quadrupole misalignments:  Δrms = 0.2 mm in both directions.


2) dipole tilt: Δ΄rms = 0.2 mrad;  this will be relaxed to 0.5 mrad.


3) integrated dipole field uniformity: 2 
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;  this will be relaxed to 5 
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