Nonlinear parameters from PTC
1. Aim

To provide an easy access to high order dispersions and of their derivatives, to high order chromaticities and anharmonic numbers. 
It can be shown by simple combinatorial analysis that setting a simple table would not be possible because the number of rows increase very rapidly with the order. 
For example it would be more than 200000 for an order of 20. On the other hand not all these cases are required by the user in a given run. 
Thus the following procedure was implemented. The user will specify by a new special MAD-X command select_ptc_normal the required nonlinear parameters. 
These commands will fill up a table except the last column ‘value’ which will be updated by the next MAD-X command ptc_normal. 
These values can be acquired in any following MAD-X commands either implemented in C or Fortran by using the routine result_from_normal.
2. Example

   ptc_create_universe;

   ptc_create_layout,model=1,method=2,nst=1;!,exact;


select_ptc_normal, dx=1, dpx=1;


select_ptc_normal, dy=1, dpy=1;



select_ptc_normal, qx, qy;


select_ptc_normal, qpx=1, qpy=1;


select_ptc_normal, qpx=2, qpy=2;



select_ptc_normal, anhx=1,0,0;


select_ptc_normal, anhy=1,0,0;


select_ptc_normal, anhx=1,0,1;


select_ptc_normal, anhy=1,0,1;


select_ptc_normal, anhx=0,0,2;


select_ptc_normal, anhy=0,0,2;


select_ptc_normal, anhx=2,0,0;


select_ptc_normal, anhy=2,0,0;


select_ptc_normal, anhx=1,1,0;


select_ptc_normal, anhy=1,1,0;





   ptc_normal,closed_orbit,normal,icase=5,no=6;

   ptc_end;
3. Example of a value acquisition in a Fortran command

       ord(1) = 0

     ord(2) = 0

     ord(3) = 0

      k = result_from_normal("qx ", ord, val_ptc)
      ord(1) = 1

      ord(2) = 0

      ord(3) = 1

      k = result_from_normal("anhx ", ord, val_ptc)

