Here is a log that I am to keep to understand how to get camd lattice into matlab AT
There are two files

plot_camd_PRST.m and plot_als_PRST.m. Let’s look plot_als_PRST.m

plot_als_PRST.m looks like

function [tune, chrom]=plot_als(kQF,kQD,kQFA,Region);

%kQF  =  3.1400

%kQD  = -3.4200

%kQFA =  3.9000

%kQF    =  2.2474;

%kQD = -2.3368;

%kQFA   =  2.8856;

als_sector(kQF,kQD,kQFA);

[tune chrom] = plottwiss_PRST;

subplot(3,1,1);

so it calls als_sector
and plottwiss_PRST

let’s now look at als_sector

it looks like

function ALSLattice(kQF,kQD,kQFA)

% *******************************

% *                             *

% *       ALS Storage Ring      *

% *  The IDEAL LATTICE updated  *

% *                             *

% *******************************

global FAMLIST THERING GLOBVAL

GLOBVAL.E0 = 1.5e9;

GLOBVAL.LatticeFile = 'als_short';

FAMLIST = cell(0);

disp(' ');

disp('** Loading ALS magnet lattice');

L0 = 196.8000096;
% design length [m]

C0 =   299792458; 



% speed of light [m/s]

HarmNumber = 328;

CAV
= rfcavity('CAV1' , 0 , 1.5e+6 , HarmNumber*C0/L0, HarmNumber ,'ThinCavityPass');   

%{***** drift space *****}

D1  = drift('D1', 3.378695 , 'DriftPass');

D2  = drift('D2', 0.4345   , 'DriftPass');

D3  = drift('D3', 0.348698 , 'DriftPass');

D4  = drift('D4', 0.2156993, 'DriftPass');

D5  = drift('D5', 0.3245   , 'DriftPass');

D6  = drift('D6', 0.1245   , 'DriftPass');

D7  = drift('D7', 0.6906981, 'DriftPass');

DS  = drift('DS', 0.1015   , 'DriftPass'); % Half the sextupole length

%** Quadrupoles **

%QF    = quadrupole('QF' , 0.344,  2.2474, 'StrMPoleSymplectic4RadPass');

%QD    = quadrupole('QD' , 0.187, -2.3368, 'StrMPoleSymplectic4RadPass');

%QFA   = quadrupole('QFA' , 0.448,  2.8856, 'StrMPoleSymplectic4RadPass');

QF    = quadrupole('QF' , 0.344,  kQF, 'StrMPoleSymplectic4Pass');

QD    = quadrupole('QD' , 0.187, kQD, 'StrMPoleSymplectic4Pass');

QFA   = quadrupole('QFA' , 0.448,  kQFA, 'StrMPoleSymplectic4Pass');

% 

BEND = rbend('BND' , 2*0.43257,...

       10.0*pi/180, 5.0*pi/180, 5.0*pi/180, -0.7787, 'BndMPoleSymplectic4Pass');

%** Sextupoles ** set strength to 0 chromaticity

SF = sextupole('SF',  0.203,0*55.8726, 'StrMPoleSymplectic4Pass');

SD = sextupole('SD',  0.203,-41.4679*0, 'StrMPoleSymplectic4Pass');

%{**  Superperiod  **}

SUP =    [D1  QF  D2  QD D3   BEND D4 SD D5 ...

          QFA D6  SF  D7 BEND D7   SF D6 ...

          QFA D5  SD  D4 BEND D3   QD D2 QF D1];

ELIST=[SUP];

THERING=cell(size(ELIST));

for i=1:length(THERING)

   THERING{i} = FAMLIST{ELIST(i)}.ElemData;

   FAMLIST{ELIST(i)}.NumKids=FAMLIST{ELIST(i)}.NumKids+1;

   FAMLIST{ELIST(i)}.KidsList = [FAMLIST{ELIST(i)}.KidsList i];

end

evalin('caller','global THERING FAMLIST GLOBVAL');

disp('** Done **');

Let’s see what happens when I run  plot_als
load matlab_full

plot_als(kqf(397735),kqd(397735),kqfa(397735),1)
Let’s look now at plottwiss_PRST

function [tune, chrom] = plottwiss(varargin)

%function varargout = plottwiss(varargin)

%PLOTBETA plots UNCOUPLED! beta-functions

% PLOTBETA(RING) calculates beta functions of the lattice RING

% PLOTBETA with no argumnts uses THERING as the default lattice

%  Note: PLOTBETA uses FINDORBIT4 and LINOPT which assume a lattice

%  with NO accelerating cavities and NO radiation

%

% See also PLOTCOD 

global THERING

if nargin == 0


RING = THERING;

else

    RING = varargin{1};

end

L = length(RING);

spos = findspos(RING,1:L+1);

[TD, tune, chrom] = twissring(RING,0,1:(length(RING)+1),'chrom');

BETA = cat(1,TD.beta);

S  = cat(1,TD.SPos);

DISP = cat(2,TD.Dispersion);

tune = 12*tune; chrom = 12*chrom;

disp( 'tune =');

disp(tune)

disp( 'chrom =');

disp(chrom)

if nargin > 1 & ishandle(varargin{2})

    figure(varargin{2});

else

    figure

end

% plot betax and betay in two subplots

subplot(3,1,1)

drawlattice;

grid on;

len = S(size(S));

A = axis;

%axis([0 len(1) -3 3]);

axis([0 16.4 -3 3]);

subplot(3,1,2)

%plot(S,BETA(:,1),'.-b');

%xlabel('s - position [m]');

%ylabel('\beta_x [m]');

plot(S,BETA(:,1),'LineStyle','--','LineWidth',2);

hold on

plot(S,BETA(:,2),'LineStyle',':','LineWidth',2);

hold off

%XLIM([0 len(1)]);

ylabel('\beta [m]')

legend('\beta_{x}','\beta_{y}')

%set(get(AX(1),'Ylabel'),'String','\beta [m]');

%set(AX(1),'XLim',[0 200])

%a = gca

%set(get(AX(2),'Ylabel'),'String','\beta_{y} [m]');

%XLIM([0 len(1)]);

%set(H1,'LineStyle','--','LineWidth',4);

%set(H2,'LineStyle',':','LineWidth',4);

%A = axis;

%A(1) = 0;

%A(2) = S(end);

%axis(A);

B = axis;

grid on

%hold on;

%drawlattice;

%title('\beta_{x}');

%subplot(4,1,3)

%plot(S,BETA(:,2),'.-r');

% Set the same horizontal scale as beta x plot

%B = axis;

%axis([A(1:2) B(3:4)]);

%ylabel('\beta_y [m]');

%grid on

%hold on;

%drawlattice;

%title('\beta_{y}');

subplot(3,1,3)

plot(S,DISP(1,:),'-b','LineWidth',2);

% Set the same horizontal scale as beta x plot

C = axis;

axis([B(1:2) C(3:4)]);

xlabel('s - position [m]');

ylabel('\eta_x [m]');

grid on

%hold on;

%drawlattice;

subplot(3,1,1)

drawlattice;

grid on;

len = S(size(S));

A = axis;

axis([B(1:2) -3 3]);

%title('\eta_{x}');

So that seems to work for als sector now let’s look at the camd sector.

Found a couple of mistakes in the file. Now I need to run it to see what happens.

Tried to run the following command 

plot_camd_PRST(0,0,0)
I find the following error

??? Required field 'Energy' was not found in the element data structure

Error in ==> c:\matlab\at\simulator\track\atpass.dll

Error in ==> c:\matlab\at\simulator\track\linepass.m

On line 69  ==> Rout = atpass(LINE,Rin,NEWLATTICEFLAG,1,REFPTS);

Error in ==> c:\matlab\at\atphysics\findorbit4.m

On line 75  ==> RMATf = linepass(RING,RMATi);

Error in ==> c:\matlab\at\atphysics\findm44.m

On line 93  ==>     R0 = [findorbit4(LATTICE,DP);DP;0];

Error in ==> c:\matlab\at\atphysics\twissring.m

On line 111  ==>     [M44, MS, orb] = findm44(RING,DP,REFPTS);

Error in ==> C:\Documents and Settings\DSRobin.ALS_CONT\My Documents\MAD8\Weishi\plottwiss_PRST.m

On line 20  ==> [TD, tune, chrom] = twissring(RING,0,1:(length(RING)+1),'chrom');

Error in ==> C:\Documents and Settings\DSRobin.ALS_CONT\My Documents\MAD8\Weishi\plot_camd_PRST.m

On line 9  ==> [tune chrom] = plottwiss_PRST;

Let’s look in als_sector to see what is different.
I see that there is an initial part  

global FAMLIST THERING GLOBVAL

GLOBVAL.E0 = 1.5e9;

GLOBVAL.LatticeFile = 'als_short';

FAMLIST = cell(0);

disp(' ');

disp('** Loading ALS magnet lattice');

If I compare it to the camd_sector I see

global FAMLIST THERING GLOBVAL

GLOBVAL.E0 = 1.5e9;

GLOBVAL.LatticeFile = 'camd_short';

FAMLIST = cell(0);

disp(' ');

disp('** Loading CAMD magnet lattice');
The first question that I have is what is the GLOBAL.LatticeFile and how is it used?

I will do a search on all files with als_short in the title.
I could not find any files.

I am not sure where to begin.

I went to the directory that had the CAMD lattices and ran camdat and then plottwiss and it worked. So I think the next step is to copy the file camdat into the weishi directory and edit that file.

It seems to work. I created a file called camdat_dsr that I can run and then run plottwiss.

I can also see if I can try to run the matrix pass versions versus the symplectic 4 versions

There are routines called BendLinearPass versus BndMPoleSymplectic4Pass and

QuadLinearPass versus StrMPoleSymplectic4Pass
I replaced them for the bends and the quadrupoles and renamed the file camdat_dsr_matrix.m 


I will try to run that now – seems to work.

Now I will make one more modification so that I can call the file with an input values for the quadrupoles.

%QF

=
quadrupole('QF' , 0.30, 1.896272,  'QuadLinearPass');

%QD

=
quadrupole('QD' , 0.30, -1.452834, 'QuadLinearPass');

%QA

=
quadrupole('QA' , 0.30, 2.682153,  'QuadLinearPass');

plot_camd_PRST(1.896272, -1.452834, 2.682153  )
plot_camd_PRST(1.909478, -1.466674, 2.682152  )
This gives zero dispersion and tunes of 0.8150    0.2920

