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1. Introduction

The aim of this note is to describe the methods which we have used to 

calculate the chromaticity and correct it in ACOL. The chromaticity is defi

ned as the dependence of the betatron wave number on momentum:

Unfortunately, there seems to be differences between the chromaticity 

formulae given in many published articles and computer programs. We had 

therefore to compare the several programs available at CERN and to develop an 

independent computer program, CHROMAT, which took into account the non-linear 

differential equations of motion in the end fields of magnets.

2. Comparison of the Calculations

There are several papers1-2-3 which discuss the different methods of 

chromaticity calculation and several computer programs can be used for chro

maticity calculation. As is well known, it is very important to consider the 

effects of magnetic edge field in chromaticity calculation for small machine 

such as AA, LEAR and ACOL. End field are treated differently in each program.

We compared the different results of chromaticity calculation from the 
programs PATRICIA1*, HARMON5, MAD6, CHROMAT*for AA and ACOL (see Table 1). We 

believe the results from program MAD and CHROMAT because they are very close 

to the value of measurements in LEAR and AA at the same time. We also used 
the programs CHROMAT, PATRICIA and RACETRACK7, matching the sextupole 

strength to cancel the chromaticity, and then using the program MAD to check 

the results. From Table 2 it will be found that the best results are from the 

program CHROMAT. So we can now use the program CHROMAT to calculate the chro

maticity and to match the sextupole for ACOL with some confidence.
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3. Formula for Chromaticity

The formula used in the program CHROMAT including the effects of edge 
magnetic field for chromaticity calculation and correction is as follows3: 

where

p, θ are the bending radius and bending angle, v and v are the Twiss 

parameters of the lattice, D and D’ are the dispersion and its derivative, 
and the symbols edge []on, []_v indicate that the summation should be done

at all edges, entrances and exits of the magnet, respectively.
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4. Result

As an example, we obtained the natural chromaticity from the program 

CHROMAT for the lattice AC/83-13.

These values do not include the effects of the field between quadrupole and 

bending magnet. Table 3 gives many alternatives from which one can choose a 

pattern of sextupole for chromaticity correction*
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APPENDIX A

The Program CHROMAT

The program CHROMAT is written for use on the IBM system computer at 

CERN. As the first step, one has to run the AGS program on the CDC system to 

get the lattice parameters, the sextupole pattern and then "CATALOG” TAPE3. 

After that, one can obtain the results of chromaticity and its correction 

from CHROMAT:

We give a listing of the program below together with the JCL instruc

tions to run it. The program is stored in $ PZ.GUO.CHROMAT. It is not neces

sary to give any data input except for reading TAPE 3 by the program, but it 

is possible to change some names and strength of the sextupole after reading 

TAPE 3 for comparison of the different patterns (see the listing). The unit 
of the sextupole strength is m-2.












