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SURVEY OF EPA AND OF THE INJECTION AND TRANSFER LINES WITH MAD 

A. Levy-MandeL

INTRODUCTION

As part of the effort to create a modelling system for the EPA, it was 

decided to use the program MAD (Methodical Accelerator Design) as the 

principal simulation program. On the other hand, the CERN surveyors now work 

with MAD output ("TAPE3" files). This is why it was attempted to use the 

“SURVEY" option in MAD to create a listing of the whole machine.

NOMENCLATURE USED

An identifier is limited to 8 characters in MAD. In accordance with the 

official PS nomenclature, the names have the following format:

- 2 characters for the line Cring,inject ion or ejection),

- 3 characters for the element type,

- 2 or 3 (for drifts only) characters for the exact position 

(sect ion,subsect ion,..) ,

- some elements (quadrupoles in particular) have been represented by two 

halves, so as to have a computation at the center of the element. The last 

character of the first half's name will be "U" (UPSTREAM) and the second s "D" 

(DOWNSTREAM).



Examples :

- quadrupole in the ring HRQFW02U (first half),

- drift in the positrons injection line IPDRI522,

- bending magnet in the electrons transfer line TEBHZ301

As a consequence, the used nomenclature is in complete agreement with that of 

the LPI (PS/LPI Note 83-3) except for :

- the last character U/D added at the end of each splitted element,;

- the first character H of the lines (HIP,HIE,HTP,HTE) omitted in order to 

keep a simple relation between the character's position in the name and its 

meaning. This greatly facilitates the element déterminât ion by the surveyors.

ELEMENTS POSITIONS

The position of each element has been carefully deduced from the mechanical 

drawings as the real représentât ion of the machine to be built.

The origin in CERN coordinates of each line (point B for transfer and C for 

injection) was taken from the official EPA and transfer lines layout (PS/ML 

Memo 85-34). The direction of rotation is that of the numbering of the 

sect ions.

SURVEY WITH MAD

The ring and the transfer lines (EPA->PS) presented no particular problems 

(see Table 1 for the ring, 2 and 3 for the lines). Their survey is in complete 

agreement with the geometry already determined with AGS for the ring and with 

Newbeatch for the transfer lines.

However, the tilted injection lines were difficult. The tilts of the elements 

are computed differently in BEATCH (equivalentLy TRANSPORT) and in MAD : the 

local reference system rotates in MAD before and after the tilted element. For 

this reason, two bending magnets with the same deflection and the same angle 

with respect to the horizontal, do not have the same tilt in MAD (whereas the 

physical tilts of the elements are the same). The numerical values of the 



tilts are :

- with MAD - IPBHZ10 -0.001716 rad

IPBHZ20 3 X -0.001716 rad

IPBHZ30 3 X 0.001716 rad

These values were chosen to keep the angle phi (elevation angle, between the 

reference orbit and its projection on the horizontal plane) constant.

- with NEWBEATCH, for the three bending magnets, 0.001716 rad.

It is possible to verify that the coordinates at these points are the same 

with both programs.

Also, some elements (the septa IPSMH..) are not tilted in reality but have to 

be tilted in MAD by an angle of -0.003433 rad, in order to keep the beam 

horizontal... The differences between the coordinates of the end point of the 

line with MAD and NEWBEATCH are of the order of a millimiter. However, the 

angle psi (roll angle of the local reference system) is not zero at this 

point, as it should be in the ring.

It was therefore decided to use NEWBEATCH, the corrected version of BEATCH, 

for the injection lines. Copies of both listings are shown in Tables 4 and 5. 

A memorandum describing the problem has been sent to E. Keil and F. C. Iselin.
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