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Construction of a Template

To build a simplified template (see figure below) we can use the data included in the parameter list

and in the printout of the lattice called “MAD.”

PARAMETER LIST
This document gives, among others:

Le: length of a standard cell
8 : bend angle of a cell

8m: bend angle of a magnet

n : nbr of dipoles/cell

N: nbr of dipoles in main ring

We calculate the average radius of the arc, assuming uniform bending within the cell:



MAD

X=0
The printout starts at {Z -g Which are the coordinates of point C in the figures above and below:
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The coordinates of D correspond to half the major (M) and minor (m) axis.
To determine these coordinates we must find the higher value in the Z column (12 minor axis: m)and

read the corresponding value of X (/2 major axis: M.

The following page shows an example of a MAD output with the corresponding values for m and M '
{X:l= 11963.08% m
214851718 m -

THE TEMPLATE

The template is a diagram that approximates the actual geometry as calculated by the lattice and
must follow this geometry as closely as possible.

To avoid confusion, we choose to have the same minor and major axis for the actual geometry and the

template.

Therefore, one can draw the diagram without major deviations, by using two radii and two turning

points as shown in the figure on page 1, the arcs being continuous at their junction.
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To build the diagram we must caiculate the distances OA, OB, and the radius R = BD
e DAsM-r

e OBaR-m

where
M=r2 m+r
*2m-n * 73

*« R = BD

APPLICATION TO THE ISP

Le =2914 m
N =a3848

n =12

M =48331
m =39315

data

229.14 x 3848

r= =38 367
0.3048 x 2 x 12

e DA=M-r=0064

M=r2 m+r =91205

* Raomm=n * 2

e OB=R-m =5189%0

Remark: The maximum deviation between the template and the real geometry was 33 feet (template
outside the real geometry) and 23 feet (template inside the real geometry), and was limited
to the experimental straights and the dispersion-suppressor areas (see figure below).
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