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.. ABSTRACT 

TEES NOTE UPDATES THE AGS-BOOSTER COORDINATES, 
WKtCB HAVE BEEN M O D I F I E D  DUE TO AN ARCHITEC- 
TU& RELOCATION OF THE CENTER OF THE BOOSTER. 
I T  DESCRIBES THE COORDINATES OF THE AGS - 
BOOSTER LN THE BOOSTER CENTERED FRAME OF 
REFERENCE WITH AXES IN THE. NORTH (x> AND 
EAST (Y) DIRECTIONS. TRANSFO-RMATION FROM THE 
BOOSTER CENTERED FRAME TO THE AGS AND BNL GRIDS 
ARE DISCUSSED, AND THE COORDINATES OF THE 
MA- WITH RESPECT TO THESE FRAMES ARE GIVEN. 
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@ I. INTRODUCITION 

This note updat s th AGS .-.Booster coordinates, which 
have been changed due to an architectual [l] relocation of 
the center of the Booster. 

Previously [2], we generated and described the Booster 
coordinates-in the AGS, BNL and Booster centered frames, 
using the modified parameters [3] (Circumference = 201.78 m 
and Quadrupole length = 0.050375 m). These modifications 
have resulted an architectual change in the center coordin- 
ates of the Booster [given in section 1111 and hence a need 
to readjust the Booster coordinates. 

In sectisn I1 we describe the Booster centered reference frame 
with axes in the North (x> and East . .  (y> directions, with the 
unit of length expressed in meters. . 

In section 111, the transformation from the Booster cen- 
tered reference frame to the AGS and BNL grids are discussed, 
and the coordinates of the Booster with respect to these 
frames are tabulated. 

Layout of the Booster lattice [4] showing relative posi- 
tion of magnets and the labling convention of the lattice and 
its superperiods are also included (see Figures 1-3). 

11. BOOSTER CENTERED COORDINATE SYSTEM 
-----------.----------------------------- 

The coordinates of the Booster lattice in the Booster 
centered coordinate system (with East (X) and North (Y) axes 
where the length is measured in meters) using Tape 5 [SI of 
program SYNCH, were generated assuming that: 

1. The magnets have sharp edges where the field 
becomes zero. 

2. The values listed in Table I correspond to 
the coordinates of an on-axis point of the 
downstream end of that element when viewed in 
a clockwise direction. 

We note that, the effect of the earth’s curvature for the 
Booster is negligable. 

* 
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W e  can use the  following transformation from the 
AGS and Booster centered frame of reference t o  t h a t  of 

BNL g r ids  asuuming t h a t  t he  axes of t he  Booster 
centered coordinate system are g a r a l l e l  t o  those of 
1) AGS and 2) BNL gr ids .  H e r e  XBST and YBST are the  
x and y distances  expressed i n  the  Booster coodinate 
system, with E and N as the  E a s t  and North coordinates 
and EO and NO are the the coordinates of the  Booster i n  
the  1) AGS [:E(inch) ,N(inch)] and 2) BNL [E(feet) ,N(feet)]  
g r ids  respect ively:  

E(inch) = EO (inch) + X (inch) 
AGS BST 

NCinch) = NO (inch) + Y (inch) 
AGS BST 

EO (inch) = 1,148.88 
AGS 

NO (inch) .= 15,459.36 
AGS 

E(feet)  = EO (feet)  + X. ( feet)  
BNL BST 

N(feet) = NO (feet)  + Y ( feet)  
BNL BST 

EO ( fee t )  = 98,517.19 f e e t ,  and 
BN3J 

NO ( feet)  = 102,438.28 f e e t  . 
BML 
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where the  values f o r  EO and NO w e r e  obtained f r o m  [I], 
(using the  conversion fac tor  of 2.54 cm/inch). . 

N o t e  t h a t  the  or ig ins  of the t w o  systems are d i f f e r e n t .  
0 
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157. 06936 

198. 26542 
194. 54201 

as. 4626s 

5 ~ .  15883 

i n i .  c?ea~3 

202. oi7as 
267. ea090 
297. 72296 
305. 23c19.1 
3 2 5 .  75126 

430. &5:316 
438. 16451 
447.11481 
523.71921 
597. 5.5o;a 
566. 08430 
574. &0817 

Ab?. 77 11 4 
705. 99197 
719.86622 

4'23. 13581 

5w.76058 

-~ 

ELEMENT X (M) Y ( M )  E- AGS ( a1 N ) N-AGS ( IN) ANGLE S ( ORD I T )  

15661. 24821 20c. 33 101. 14: 
15592.90503 
15784.36224 
15621. 5,1692 
15830. 88777 
15840. 24862 

15937.42699 
15971.77104 

15909.07185 
16116. 14482 
16124.77523 
16133. 445&3 

16221. 73563 
lh252.21551 
16259. 09263 
16267. 56975 
16276. 71372 

16369. 97833 
16376.44890 
16382. '31947 
16477.97101 
16464..'44158 
16490. 31225 
16498. 61403 
lh553. 72904 
16573. 847RO 
16578. 91522 
15583. 96263 
16590. 01E2b 
1653C. 9837'7 
16544. 92539 
16648. 435M 

15851.39a03 

is9ao.42145 

16143.74~95 

i6344.2a373 

2510.87 101. ?42 
285.11 103.842 
28i. 83 104. ar i l  

10'5. OP? 
287.78 ' i05.346 
288.32 105. 646 ' 
292. 50 108.04b 
2Y4.36 109. O l b  
294.81. 109.297 
295.2b 109. 549 
301.91 113, 24" 
302. 36 113. 501 
302. 82 113. 753 
303.35 114.053 
307. 65 , 116.453 
309.44 117.453 
309.90 
320.35 ' , '  117.957 

118.257 310. 80 

316. 96 121. os7 
317. 4 3  121.90'; 
317. aa 122 161 

125. 861 324.53 
324.48 126. 112 
325.42 126.364 
325. 96 126.464 
330.22 129. 044 
332.00 , 130.064 
332. 44 130. 315 

333.42 13Q. 8119 
337.67 133.2tS 

134.268 339.44 
333. 89 134. 520 

287.33 . 

117.705 

315. l b  120. b57.  

332. a9 130. 569 



, 

145 
146 
147 
148 
149 
150 
152 
152 
153 
154 
155 
1 56 
157 
159 
159 
160 
161 
162 
163 
164 
1 65 
1 66 
167 
1 68 
1 69 
170 
171 
172 
173 
174 
175 
176 
177 
170 
179 
1 R 0  

QP 
530 
BEND 
SlOO 
QF 
QF 
530 
BEND 
5100 
WP 
WD 
5370 
QF 
QF 
530 
BEND 
SlOO 
QD 
QD 
530 
BEND 
SI00 
QF 
QF 
5370 
QD 
Q D  
530 
BEI'4D 
s100 
QF 
QF 
530 
BEEdD 
SlOO 
QD 

-10. 884S0 
-10. 60433 

-7. 31465 
-7. 06718 
-6. 81971 
-6. 52446 
-4. 13998 
-3. 14006 
-2.88821 
-2.53526 

1. 06334 
1. 31520 
1. 56705 

4. 25733 
5.24428 

5. 74145 
6. 03753 
8. 36055 
9.30453 
9. 54230 
9. 7R006 

13. 27280 
13. 51055 
13. 74833 
14. 03292 
16. 21666 
17. 08900 
17. 30972 
17. 52344 
17. 79014 
13. 77201 
20. 54519 
20. 74019 

-a. 29716 

1. a6703 

5.49286 

30. 45831 
30. 56450 
31.21439 
31. 40060 
31.44750 
31.49440 
31. 59027 
31.78964 
31.80241 
31. E0563 
31.80684 
31.85609 
31.85930 

31. 86635 
31.68794 

3 1.40632 
31. 44575 
31. 39743 
30.80667 
30.47667 
SO. 39355 
30. 31044 
29. 00946 
29. 00634 

20. 82422 
27.83905 
27. 35014 
27. 22700 
27. 10386 
26. 95719 
25.60753 
24.97450 
24. 81515 

31. a6252 

31.52689 

aa. 92322 

725. 14047 
736. 18671 
827.02022 
865. 70173 
875. 44464 

896.74200 

1030. 05540 
1039. 97093 
1049. 88646 
1135. 54338 
1205. 45941 
1215.37494 
1227. 18500 
1321. 29155 
1360. 14764 
1369. 93452 
1379. 72134 
1391. 37822 
1482. e3542 
1520. 0001 0 
1529. 36095 
1538. 72181 
1676. 231 13 
1635. 5919Ei 
1694. t352S4 
1706. 10224 
1732. 13121 
lR26.47525 
1335 12566 
1843.77$0& 
18.54.U7425 
1932. ii*k,C,O6 
1962. 54544 
1970. 22396 

885. 18754 

990.6ae53 

Table 1 

ELEMENT x ( r i )  Y ( M I  E-AGS(  I N )  N-AGS ( I N  1 ANGLE S( ORO I T  1 

16651. 94596 
16656. 12635 
16681.71310 
16659.04412 
16690.89062 
16642. 73712 
16694.93643 

16704. 86347 
16704'. 99006 
16705. 11669 
1,5705. 97658 
16707. 10319 
16707. 22980 
16707. 38060 
16700. 35683 
16634.01508 
16672.41375 
16690. 83163 
1 &bU8. 4 1934 
16665. 66085 

16649. 3'7660 
16646. 12427 
16598. G5422 
16544.. i 8 l 8 8  
16991. 50995 
16587. 61198 
16548. 62545 
16525'. 57734 
16524.72923 
16SlS. 08111 
16514. 106bS 
1 h460. 97064 
16436. 05117 
16429.77450 

i.i,704.3~0ao 

I 6652. &&a94 

340. 33 134. 772 
340.07 135.072 
349. 11 137. 472 
346.59 138.472 

347.78 130.976 
348. 32 139. 276 
352. 58 141.676 
354.36 142. 676 
354.8i 142.927 
355.26 143. 179 

1. 92 146.879 
2. 36 ' 147. 131 

147.303 2. 02 
3. 3s 147.683 

150.063 7. 65 
151.083 9. 44 

9. 90 %'.. 151. 335 

347.33 .. 138.724 

10.35 151. sa7 
i51.8a7. 

i 55.287 

10. 88 
154.287 15.18 

16. 98 
17. 43 155. 539 
17.88 155.791 

159. 491 24. 53 
24. 9a 159.742 
25.42 159.994 
25.96 160. Et94 
30.22 162. 694 
32.00 163.693 
32.44 163. 946 

164. 198 

37. 67 166.898 

168. 150 39. 09 

32. a9  
33. 42 164.498 

39.44 167. a9a 



0 
Table  1 

S( ORBIT ) ELEMENT X ( M )  Y ( M )  E-AGS i IN 1 N-AGSI IN) ANGLE 

181 
182 
183 

185 

187 

189 
190 
191 
192 
193 
194 
195 
196 
197 

199 
200 
20 1 
202 
203 
204 
205 
205 
207 
208 
209 
210 
21 1 
21 2 
213 
214 
21 5 
216 

,184 

i a6 

i a8 

i 98 

QD 
S30 
BEND 
si00 
QF 
QF 
530 
BEND 
si00 
QD 
QD 
5370 
QF 
QF 
530 
BEND 
5100 
QD 
QD 
530 
BEND 
si00 
QF 
QF 
5370 
QD 
QD 
530 
BEND 
5100 
QF 
QF 
530 
BEND 
si00 
QD 

20. 93519 
21. 16745 
22. a5385 
23. 53637 
23.70072 
23.86508 
24.06083 
25. 46062 
25. 97164 
26. 10035 
26.22907 
28.11983 
29.24854 
29.37725 
20. 53056 
29. 57121 
29. (72520 
30. 01436 
30. 10352 
30. 20972 
30. a5961 
3i.045ai 

3 1 . ~ 2 ~ 1 5 9  

31. 09271 
31. 13962 

31.87549 
31. 92239 
31. 97825 
32. 21763 
32.23040 
32.23361. 

32.24066 
32. 06225 
31. 90119 
31.86063 

32 .236~3 

24.65573 
24.46584 
22.79272 
52. 03494 
21.84408 
21. 55321 

19. 48012 
18. 62055 
18. 40405 
18. 10754 
15. 00713 
14.79063 
14. 57412 
14.31625 

11.22174 

10.75050 
10. 47003 

7. 10035 
6. 93258 

3.05012 
2.80265 
2.  55518 
2. 26043 
-. 12455 

-1. 12446 
-1.37632 
-1. 62817 
-1. 92815 
-4.31845 
-5.30540 
-5.59394 

21 .425~a  

12.15699 

io. 9 ~ ~ 6 1 7  

8. i62w 

5. ha541 

1977. 90018 
1987. 0441 5 
2054. 61916 
2080.30877 
2086.77934 
2093. 24990 
2100. 95679 
21 56.06679 
2175. 18556 

2186. 32038 
2260.75989 
2255. 62721 
2,170. 89463 
2276. 93026 
2317. 90077 
2331. (33739 
2335. 34767 
2338.65796 

2363. 62510 
2379. 95612 
2377. 80262 
2379. 64711, 
2406.77390 
24038. t.2040 
2410. 46690 
2412. 66622 
2422. 09057 
2422. 37329 
2422.71996 

2422. 99727 
241 5. 57350 
2409. kt3255 
24\38.Q3542 

aiai .  25297 

2343.03a95 

2422.94.547 

16423. 49799 
16416. 02215 
16350. 15110 
i6320.31744 
16312.80309 
i6305. 26873 
1625'6.33063 
36219.73404 
i~ ia5 .09266 
16172*136~a7 
16168. 84507 
16043.63199 
16035. 10820 

16016. 43199 
15931. 42143 
15894. 6OE)irO 

15876. 0521 1 
15865. 00586 
15774. 17235 
15735.49084 
15725. 74793 
15716. 00503 
15572. f38344 
15563. .14054 
15553.'39?63 
15541. 79318 
15447. 09665 

15398. 61425 

19376. 88965 
152382.70210 
15243. 92~501 
15234. 13914 

1602b. 58440 

158~15.32635 

15408. sm7a 

i ~ 3 ~ 1 8 .  69872 

4Q. 33 
40. 87 
45.11 
46. Q? 
47.33 . 
47.fB . 
48. 32 
52. 5 8  
54.36 
54.81 
55.2b 
b l .  91 
62. 36 
42.82 
63.35 
67. 65 
69.44 
69. 90 
70.35 . 
70. 88 
75.18 
76.98 
77.43 
77. 89 
94.53 
84. 98 
85.42 
85.96 
90. 22 
92.00 
92.44 
92.89 
93.42 
97.67 
99.44 
49. 69 

. lb6. 4GS 
168.702 
171. 102 
172. 102 
172. 354 
172. 606 
172.906 
175.306 
176.306 
176. 557 
176.609 
180.553 
180.761 
181.013 
181. 313 
185.713 
184.713 

185.217 
185. 517 
187.917 
188.917 
189. 169 
109.421 
193. 121 
143. 372. 

,193. 624 
193. 924 
196.324 
197.324 
197. 576 
197.8238 

. -4.. .194.96s 

198.120 
zoo. sza 
201.528 
201.780 



Table 2 

APEX N( IN) E( IN) X ( M )  Y(M) 

2392. 10750 3i. 97798 -7. a a a i  1 
2 
3 
4 
5 
i, 
7 
9 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
25 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

A 1  
A 2  
44 
A 5  
A 7  
A 8  
B1 
02 
I34 
0 5  
07 
B 8  
C 1  
c2 
c4 
c5  
c7 
C 8  
I)l 
D2 
D4 
D 5  
D? 
D8 
El 
E2 
E4 . 
E 5  
E7 
E 8  
F1 
F2 
F.i 
F5 
F7 
F a  ' 

15172. 50940 
15016. 05127 
14727. 09383 
14598. 77776 
14382. 63541 
14297. 93B22 
14239. 26699 
14208. 40441 
14204. 13512 
14230. 86964 
14340. 17847 
14421. 21033 
14526. 11782 
14651. 71338 
14936. 44153 
15091. 45212 
1 5.4 1 A. 90330 
15582.63234 
15746. 21 107 
15902. bbY20 
16191. 62364 
16319. 94271 
lbS36. 08505 

16679. 45347 
16710. 31605 
16714. 54934 

16578. 54149 
16497. 51013 
16392. 60264 
15267. 00708 

15827. 26634 
15501. R1716 
15333. OS81 1 

1 bh20. 78224 

16687. 850a2 

15982.27~~23 

2337. 41338 
2175.46729 
2070. 55980 

1677.08352 
1522. 07293 
1359. 2291 5 
1028. 01 162 
554.43290 
551. 74374 
407. 16008 
278. 84401 
170. 69434 

1. 42291 
-57. 24832 

-121.04486 
-94.35034 
-39. 65623 
122. 29?% 
227. i7735 
4713. 20hl7 
b20. h7364 
775.63423 
938. 52801 

1269. 74553 
1433.32425 
1746. 01342 
1890. 59708 
2018. 91315 
2127.Ot291 
2276.33425 

2416. 66593 
2418. 9G201 

lais. 55099 

-1 la. 42869 

2355.0054a 

30. la875 
26. 87532 
23. 41067 
17.03504 
13. 41637 

"*I . 9.47910 
5.34287 

-3.07006 
-7. 2.2496 

-15. 16726 
-18.03969 
-22.09B91 
-24.04592 
-29. 14541 
-30. 63566 
-32. 20234 
-32. 25609 
-31. 57805 

-25.07539 
-23. 41074 
-17. 03512 
-13. 41644 
-9. 4791 7 
-3,34294 
3. 0L;b398 
7. 22408 

15. lb719 
la. 83961 
22. OiiE04 
24.84584 
29. 14534 
30.63559 
32. 20227 
32.2S602 

-30, lasea 

-1 1.26004 

-21.85079 
-27. 34080 
-29. 5001 1 
-30.99036 
-31.77427 
-31.88170 
-31.2036b 
-28.42721 
-26. 56900 
-23.70435 
-20. 51422 
-13.28213 

-9.34486 
-1.07040 

. 7.20602 
11.26005 ' 
10. 59957 

27.34002 
59. 50012 
30. 94037 
31.77429 
31.80171 
31.20367 
28. 42722 
26. 36901 
23. 704% 
20. 51424 
13.28214 

1.07841 
-3. 13111 

=-:g. 59356 

3.13112 .I* 

21. 85aao 

9.34487 
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Q. c 

FIG. 1 Overall Layout of the AGS Booster  

5 a- 
METEX 

NOTE, AU DIMENSDINS ARE IN nETEiZS 
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Fig .2  Layout of the AGS B c o s t e r  show-j;lg tke-relative 
posftfon of magnets (e.g. D t p o l e  A p e x  l o c a t i o n s )  
and 1ab”ling conventiDn of the Booster Superperjlods 
CA to F, . w i % ~ t B e  Beam in the Clockwise d i x e c t i o n )  . 
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