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Introduction

The dipole first layout for the .25mf3x LHC introduces new
difficulties for the matching of the insertion region:

> [3x peak is 18km pushing the limit on the quadrupole
strengths;

» the dispersion has to be different from zero before entering
the triplets, giving to Q4-Q7 an additional task.

Finding a continuous path between the collision and the injection
optics gets more difficult.
It needs to take the full advantage to have

» 20 variables (Q4-Q13 RL) for
> 14 constraints (BxfByxxxydxdpx right and left and p,py)



MadX Matching Routines

Madx provides two main matching routines:
» Imdif: fast but limited to problems where ¢ <=v

» simplex: slow and not suited for constrained problems
(solutions get far from the starting point)

A new matching routines has been developed in order to be:
» fast;

» suited for constrained problems
(find the closest solution from the starting point);

» suited for problems where v >=¢;
After some testing the routine shows good results if:
> it exists a good solution with close constraints

» the problem is such that v > ¢ (for v = ¢ Imdif perform more
reliable)



Algorithm

The algorithm is based on a simple implementation of the
Newton-Raphson method.
A matching problem can be written as:

c=1(v)

where c is vector of the ¢ constraints, v is vector of the v variables
and f is vector field representing the optics.

If co = f(vg) is a good solution for ¢g close to ¢ then the vector
field can be approximated with :

Df )
c=cg+ a(\’o)&’ +0 (|6v| >

and the solution found by iterations using :
Df
Dv

J has ¢ rows and v columns and if v > ¢ the problem can be solved
such that [6v| be minimum with LQ decomposition.

v =vy+ v J sv=J"1(c—cp)



Try 1

» Increase of B* of 10%

» No additional constraints



Try 2

» Increase of B* of 10%

> Slope of Q4 left and right and QO left fixed

» beta max for Q6 Q8 left and right set to be half of beta max
in the triplet
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