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Since the doubler geometry was specified in TM-874 (April, 

1979) by one of us(TLC), there have been two changes in the design: 

1. All quadrupoles are moved downward along the beam line 

by 6.137". 

2. The doubler path length (circumference) is made equal to 

the main ring path length. The average machine radius is 

therefore exactly 1,000 m in both rings. 

Drawings on pages 1 to 11 of this report have been prepared by SO 

to replace drawings given in the Doubler Design Report (May 1979, 

pages Al3 to A21) while an independent calculation by TLC is sum­

marized on pages 12 to 17. Discrepancies of one to three mils 

along the beam direction should be totally insignificant for the 

magnet installation and alignment. 

Notes on the drawings 

1. Except in dipoles, the angle between two beam lines is 

everywhere 0.4298 mrad. This value is the same as in 

TM-874 or in the Doubler Design Report. 

2. All numbers are in inches. Numbers in parenthesis are 

distance of the doubler beam line relative to the main 

ring beam line. Positive numbers mean the doubler is 
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(ii) 

outside (wall side). Neither the longitudinal nor the 

radial scale is linear in most drawings. 

3. On page 7 and page 11, locations calculated by so are 

given for the doubler. When the number is different from 

the value obtained by TLC, the last digit of TLC value 

is alsa, shown. For example, on page 7, the upstream end 

of quadrupole Q2F is at 1036.801" according to SO and at 

1036.804" according to TLC. 

4. Compared to the geometry givin in TM-874 or in the Doubler 

Design Report, all magnets of the doubler are moved in­

ward by approximately 275 mils. 



\ 

page 1 

regular cells (example: station #25) 

N --""' 

~l~l 
r-1 
0 

I -
N --0 IJ"l IJ"l 
IJ"l ID r-1 . M 00 
0 . . 
co N O'\ 
r-1 

ID °"' r-1 r-1 • J 
I 
I 
I 
I 

0.4298 mrad 

ID 
ID 
r-1 
0 . -IJ"l 
r-1 
CX) . 
CX) 

0 
r-1 

I 
I 

-0 
N 
N 
0 

ll'l 
ID 
N . 
ID 

°' 

00 
LO 
IJ"l 
0 

-

I main ring ~~:-: I #25-1 I 
11' : 1 I 1 : l a:a .._ _ __,j.--___._ d. 

I rs-a 
I > 

dipole •,-1--- 9 6 11 __ __.J 
slot I 
251" 

N N N 
0 0 0 
0 0 0 . . . 
r-- °' r-1 
ID r-1 r--
r-1 r-1 

d = 6 11 (nominal) 

d 
14-dipole 

! 
0 
0 . 
0 

slot 
251" 

Doubler-interface to interface= 180.502 - 17.50a 

= 163.002" (projected on 
the MR line 

doubler quadrupole support points= center ± 20.5" 



page 2 

medium straight, upstream TM-1032 
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TM-1032 
medium straight, downstream 
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normal long straight {B~, c~, E~, F~), upstream 
TM-1032 
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normal long straight (B~, c~, E~, F~), downstream 
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high-beta long straight (A~, D~), downstream 
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