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TECHNICAL NOTE 
P r e s e n t  Urder of Magnets in the AGS Ring,  w i t h  B.dl U f i s e t s  

lnlhen t h e  AGS magnets  were csr ig ina l fy  ptt t  in the ring, results from t h e  
magnetic measurements  were ~ s e d  t o  determine t h e  " s t a c k i n g  order" i n  t h e  r i n g  
and  t h e  r a d i a l .  o f f se ts  for  e a c h  magnet. Now t h a t  tife are do ing  a r a d i a l  survey 
[ref 1) and may do a radial  r e a l i g n m e n t ,  i t  is important t h a t  t h i s  data be 
taken i n t o  accaitnt agai n Over the years, magnet r e p i  acements have shuSf 1 ed 
the magnets  from t h e i r  original o r d e r  and b rough t  i n  the magnets t h s t  u sed  ta 
be t he  sp~ ires .  Thtts t h e  o ld  p ~ b l i ~ a t i ~ n s  of t h i s  data ( ~ 3 - f  2-31 hiisie to be 
Drtxgh t  itp to date. 

T h e  pre.zent o rder  oS t h e  magnets in t h e  ring -- which "magnet riame" is i n  
which " r i n g  l o c a t i o n "  -- was chect::ed by n a l k i n g  at-au.nd the  ring and reading the 
numbers stamped in t h e  backleg a+ each magnet. 

The d e s c r i p t i o n  of t h e  m a g n e t i c  measurement data and the rationale f o r  htlw 
i t  is used i ~ .  given below. T h e  data are li-;ted in Tab le  I ,  ordered by magnet 
name, a n d  i n  f a b l e  2, ordered by location i n  the r i n g .  Tablc 3 summarizes the 
changes that  have been made to t he  o r i g i n a l  magnet o r d e r .  

2. B. T3L rST 51:,QO GAUSS 

At a. set C L t r f e n t ,  the integfated B.dl along the eauilihrium Qftiit should 
b e  the same fo r  a l l  members of each c lass  < A 3  E,  or C1 of magnet. The line 
determined from t h e  socket holes  on the top of the magnet does not satis+%$ t h i s  
requirement, due to variations in t he  gap!, the steel, t h e  length ~stf the magoet, 
and the placement af the socket h o l e s  r e l= . t i~e  t o  t he  gap. Since ~ I - E  magnets 
are gradient magnets ,  t h e  B.dl a t  a given c u r r e n t  can be  ichanged by moving t h e  
magnet sideways. The data  i n  k-eference 2 are thhe radial  oQfset.3 oj: t h e  magnet 
sockets $ram the d m i g n  positions in t he  r i n g  s i x h  that t h e  E .d l  values along 
t h e  e q u i l i b r i u m  o r b i t  are uniform, within each class, at a # i x e d  curt-ent 
corresponding to a b u ~ t t  StsOO gat tss .  T h e  s i g n  convention used i.5 t ha t  positive 
affsets mean khat t h e  socket is t o  be moved a ~ a y  from the center of t h e  ring. 

f r o n t  face of  the magnet. 
These offsets also e f f i t c t  a slight i-otation 50 t h e  orbit is  pa~allel t o  the 

T h e  deSinition cf the o f f se ts  is as shown in Figure  I. Note that half the 
magne t s  in each s u p e r p e r i o d  have t h e i r  gaps f a c i n g  otitward, and h a l i  inward, so 
the offset-s +or the wrveyers to use - "ctpstream and downstream"p "in and oit'k" 
- w i l l  depend an position in t h e  r i n g .  

!dote that  magnet El, which was o r i g i n a l l y  a spare but now is in USE, seems 
t o  have ncs magne t i c  measurement  d a t a .  (In compendia US mechanica l  data, it is 
re fered to as E-IA, but  I h a ~ e  n o t  f o ~ t n d  anyone t.!ho reinember= w h ~ . )  Hagnet B1 
#as used a s  t h e  t-ej:erence magnet fa r  t h e  rest a4 the B series; the re-krence 
maqnetc  +or t h e  $7 and f: zerie-s were themselve.5 meastrred by u s i n g  anather magnet 0 +or the rE+et-ezce. 

- 1 -  



3 = REPI'IAf.IEt+T F I ELL! 

Si nce t h e  vat-i ati ofis i n  remanent  P i  el d are l w g e r  tpercentage:+ise) t h a n  
the vat-iations a t  higher fields, t h e  i a r i g i n a l  stacking o r d e r  a4 the magnets  i n  
the r i n g  was designed ts redtice t h e  low a r d e r  harmopiiczi i fa t roduced  by %he 
remanent f i e l d  at injection. Mith  the present law field dipole ilwrection 
system lerid higher- e n e r g y  injection) this is ncr longer as impfirtant; t1-e 
remanent  field d a t a  is nevertheless i n c l u d e d  here Sar t h e  sake ~f campleteness. 

* 
The t-emanent Cield numbers are t h e  czfSsets, i n  m i l s  from the %t:Iir:10 gatrss 

ceriterline deGined a b o ~ e ,  ~ h i c h  give a unifot-m B , d l  far t h e  rernanent i i e l d .  
The -sign ia9 t h e  e f f e c t  is, as  b e s t  I can d e t e r m i n 9 ,  5;ttcl-g t h a t  a pozii t ive number 
means t h a t  the remanent field is higher t h a n  t h e  statndard. The r - e ~ ~ ~ n e n t  f i e l d  
gradient is about i.5 gaussi'inrh (2.1 q f i n )  Car cl.asse-z k and Y <class C!, w i t h  
a c e n t r a l  f i e l d  of alsatkt 16 qat-tss. 

The r emanen t  f i e l d  for the c la s s  A magnets (but not classes B and C )  were 
found in r e f e t - ~ ~ e  3;  the class B and C nctmbers wet-e found compiled fin sheets 
i n  t h e  d a t a  books.  They are, a p p a r e n t l y ,  not e x a c t l y  the same as ~ 4 ~ r - e  ktsed in 

interchanged in rant:: f r c r m  t h a t  i i ~ p l i e d  by the reierence 3 order-. The 
d i S f e r e n c e s  ere crnly a +etsi mils, hawe~er, mttcl-i less than . the  v a r i a t i o n  i n  
m u l t i  f;l e measurements .  

.ficjL!ring the s t a c k i n g  order- i n  rESereficE 3 beCali92 I=,EVEraZ filitignets are 
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Figure 1. D e f i n i t i o n s  04 t h e  offsets, i n  the magnat c o o r d i n a t e  system, and in 
the r i n g  c o o r d i n a t e  sys tem.  The c o n v e n t i o n  is t h a t  t h e  two are the same fo r  
magnets w i t h  t h e i r  ~ i d e  g a p  flcrw-field side? f a c i n g  ou twrd ,  i.e., the 
d e f a c u s s i n g  magne t s  ! c l a ~ ~  C i n  t he  f i r s t  h a l f  a i  e a c h  supet -per iod ,  classec, A 
and B i n  t h e  s e c o n d ) .  For the other mtlqnets, t h e  o f f s e t s  at-e i n t e r c h a n g e d  and 
the Si gRs r e v e r s e d .  



T a b l e  la. Plagnet list o r d e r e d  by  magnet name i e r  c lsss  A m a g r t e t ~ .  The 
offsets, i n  m i l s 5  are f rom the socket hales t a  a m a q n e t i c  centerline which has 
t h e  same E.dl i o r  211 members of a class (a t  .s set c c t r r e n t  c o r r e s p o n d i n g  ta 
about 50fKt cjauss:r, Mrem is t h e  o++set, i n  mils Srom the above c e n t e r f i n e ,  
needed  to make t h e  remanent  f i e l d  t h e  same as  i n  t h e  r e f e r e n c e  magnet. The 
asterisk ( $ 1  d e n o t e s  t h a t  t h e  magnet is i n  a focatiicsn d i f i e r e n t  +ram its 
o r i g i n a l  lacskion. %A = data not a v a i l a b l e .  "Spare" idenotes magnets  o a t  i n  
the r i n g ,  and l s ~ ~ ? l '  denotes the magnet i tnder  the Siemens  pawet- room. 
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Table  16. Magnet list: ordered 633 magnet name Sor class B magnets. 

I Hag. Wing Mhg. o f f s e t  Xrem I 
I name lac. adfl a442 I 

: E4ii D - 1 0  
I E52 B-20 
I B53 E-ii t 
I B54 e-01 
I Et55 D-i2 
I E56 G-a:19 
I E57 e-icj, 
I E58 c-09 
t E59 D-09 
t EtsO G-19 t 
I Bbi c-cc! 
I E62 H-10 
I E63 D-19 
I B64 E-12 
I E65 H-19 t 
I E66 A - i 0  
I BQ7 H-20 .% 
I E68 A-20 x: 
I BbcIr E-if: ,  

Eft:! B-Lft 
I B 7 i  K-01 $ 

6-82 
I E73 H-12 
I €374 sparer 
I B75 H-09 
I B7t 0-ii 
I B77 A-03. t 
I B78 c-20 
I B7? A-19 
I E80 L-19 
I B8i 1-62 t 
I B82  E-62 
I E83 F-19 
i B84 F-89 
I E85 sparet  
t E86 E-19 
I E87 1-07 
I E88 K-ii 
I E89 F-12 f 
I E90 L-10 
I E91 F-ii % 
I E92 J-01 

E-CtF 
I E94 c-il 
I Et95 B-c:,2 
I B96 K - 1 0  
I Et97 A-12 

F-82 

-48 I 
& I  

7 B  I 
152 I 
34 I 

114 I 
92 t 

148 I 
136 I 
&2 I 
-77 I 
-45 I 
81 I 

i I  
82 I 

-130 I 
43 I 
72 I 
-48 I 
-95 I 
-78 I 

5cr I 
-13 I 
$22 i 
84 I 

i82 I 
30 I 

i c15 i 
lit6 I 
4t4 I 
45 I 
66 I 

113 i 
114 i 
75 I 
:',39 I' 
101 I 
79 I 

-231 I 
-206 I 

1-41 I 
120 I 
93 I 

-110 t 
- i<I f  t 
-18 I 
-28 

--71 1 F.i I 



I @
 I 

.
.

 



Table 2. I.lagnet names and o f f s e t s ,  o r d e r e d  by l o c a t i o n  i n  r i n g .  The asterisk 
( $ 1  d e n o t e s  that ii l o c a t i c t n  h a s  a magnet d i f f e r e n t  f rom t h e  o r i g i n a l  s t a c ! t i n g  e o r d e r .  = data not available. 

I F:ing Hag Ring o f f s e t  I 
t lac. name # + + A  o f f 8  I 

I 

I 

I 

I 

I 
I 

I 

1 I 

i 

I 
I 
I 
I 
I 

1 I 

I 
1 

I I 

I 1 

I 

I 

I 
I 

I 

I I 

I 

I I 

I 

I i 

I i 

I 

I I 

I I 

I 

I I 

i I 

I I 

I 

I 

1 
I 

I i 

I I 

I I 

I I 

I i 
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Table 2 Irantinued). 

f I-CJi E29 0 -3 - 
I 1-02 E35 -16 15 
: I-ft3 ED7 -14 -18 

1-04 C28  -14 -24 
f 1-05 AZO -9 0 
I 1-06 824 -39 -10 
I I-(27 C71 3.J -1 1 
I 1-08 c4-h -24 -ij 

I 1-09 E87 -8 3 
I 1-10 B69 -17 21 
f 1-13 B53 S 1 r:, L 

f 1-12 B81  0 -4 5 
I 1-13 C66 29 25 
I 1-14 C44 12 12 
: 1-15 A03 5 8 
I 1-16 A34 8 3 
I 1-17 C W  -1 1 15 
I 1-18 c13 17 1 
I 1-19 E19 % - 3 -lQ 
I 1-2r:, 82CJ -3 -1 

-T?= 

r) 

I 

I 

I 

I 

I 
I 

I I 

t I 

I 

I i 

i I 

I 

I 

I 
I 

I 1 

I I 

I 

I 

I 
I 

t I 

I I 

I Ring Mag Ring a f f s e t  i 
I lac. name off& a4fE I 

I I 

I 

I i 

I I 

I i 

i I 

I I 

i 1 

I I 

I 

I f 

I I 

t I 

I 

I 

I 
I 

1 i 

i i 

I 

I i 



Table 3. Summary a+ fiagnet changes. 

I 

I 

I 
I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 

1 

I 

I 

I 
I 

a .  
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