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A. General Considerations 

1. Consider two planes perpendicular to the ads of the system, with 

coordinates x and y in these planes lying along the principa 
of 

the quadrupoles. Let xl and x l a  be the x displacement and slope of an orbi 

at the first plane, while x2 and x2' a r e  the corresponding uantitiei3 at 
second plane. Then the most general linear relations between these quantities 

a r e  

xt = axl + bxlg. 

x 2 ' = CXl + dXlt. 

This pair of equations can be represented by the matrix 

2,  In all matrices encountered in this application, the determinant 

ad - bc = 1, This fact can be used either to simplify the calcdaeions, or  

eck on calculations made without specificaBly using this fact. 

3. If the orbit goes in succession &rough two regions for which the 

matrices are knowna the matrix for the whole system is the product of the 

individual matrices* The matrix for the region traversed first appears at 

in the product. 

4. If all elements of n region with matrix (a, b, c. d) arc physically 

inverted alo 

e matrix representing the new sit 

ry of this i s  that i f  a region has a plane of symmetry, 
* 
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A plot of L1 against L2 is erbolle* This can 

1 - - -Cg 

focal length are taken for the distances oP t 

lL1 1 / ~ ~  = 111. 

If Ll a d  La satisf the conditions given above, 

equal to the ft  dement in the matrix, a + 
spreads is t iprocal of &his. These are 

1 I f L 1 = L 2 = L  in 

l L =  - -  
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ign in front: of the squaze roots 

practical cases, it is wri 

mid coafusioa, 



en the matrix for a foeusin 

For a defocusin section, replace + by i + to get 

13, A focusing section of atren 

of strength 

t 
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T ( - + l ~ i n + l c ~ s h  \ I  

The corresponding matrix for the y-direction is derived from th 

This cornbirration will be called a 
rcpxirnaztion is obtained by letting 

to order +' the coefficients of terms of order a. Then, for  

e above matrix is represented approxima 



ese approxima 

o compute dements 

14. A symmetricall triplet is produced b 

and a reversed doublet of e 

P 

The more accurate matrix 

functions of oublt angles are used: 

2 c=osht+-15+ a 
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practice, aaLi 





d l  be given later. 

21. Comparison of tri@et and doublet. Collecting form 

earlier, to the simplest approximation, we have the following: 

2 2 3  L~ -kt/+* = k  r p /l . 
Product cf x and apertu=% 
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