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As part of the new injection system for Max-lab a recirculator is proposed to pass the electron beam a second time through the linacs. The recirculator is designed  as a isochronous triple bend achromat at a working energy of  260Mev . Due to space limitations the recirculator is made very compact resulting in rather high gradients for the quadrupoles . 

In this note the higher order aberrations are studied and some simple corrections are proposed.

 To create the high order map for the circulator the program “Cosy Infinity” 1) was used.

Mapping of circulator.

The outline of the triple bend achromat is shown in fig1.below



 

Element list up to 90deg. bend
DL 5.2;

MQ .1 -17.369601 1.0;

DL .2;

MQ .1 16.28410005  1.0;

DL .1;

DP  .58352568 45. .05;

DL .07;

M5 .2  -29.9635 -164.7 0. 0. 0. 1.0;

DL 0.15102324  ;

DI  .58352568 90. .05 22.5 0. 22.5 0.0;

                  Fig.1.  Part of recirculator 

Calculations

1.  Chromatic dependence of the longitudinal coordinate is calculated by pushing rays of different energy through the Cosy map. The result of the calculation is shown in fig 2.

2.  The x-amplitude dependence for the longitudinal coordinate is studied as above, and the result is shown in fig3.
3.  The chromatic dependence for the longitudinal coordinate is strongly reduced by introducing a sextupole component in quadrupole M5. After this correction the result is shown in fig.2.
Conclusions

The chromatic effect for the longitudinal coordinate  is almost canceled by the sextupole correction.

[image: image1.wmf]CHROMATIC ABERRATION (LONGITUDINAL)
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The longitudinal dependence on X-amplitude is left uncorrected as amplitudes less than 1mm will  give no problems.

[image: image2.wmf]Longitudinal coordinate dependence on X-amplitude
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           Fig. 2

            Fig. 3
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