¢ Brookhaven

National Laboratory
BNL-104677-2014-TECH
AGS/AD/Tech Note No. 254;BNL-104677-2014-IR

Present Order of Magnets in the AGS Ring, with B.dl Offsets

R. E. Thern

June 1986

Collider Accelerator Department
Brookhaven National Laboratory

U.S. Department of Energy
USDOE Office of Science (SC)

Notice: This technical note has been authored by employees of Brookhaven Science Associates, LLC under
Contract No.DE-AC02-76CH00016 with the U.S. Department of Energy. The publisher by accepting the technical
note for publication acknowledges that the United States Government retains a non-exclusive, paid-up, irrevocable,
world-wide license to publish or reproduce the published form of this technical note, or allow others to do so, for
United States Government purposes.



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any
agency thereof, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or any
third party’s use or the results of such use of any information, apparatus, product,
or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or subcontractors.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.



Accelerator Division
Alternating Gradient Synchrotron Department
BROOKHAVEN NATIONAL LABORATORY
Associated Universities, Inc.

Upton, New York 11973

VAccelerator Division
Technical Note

No. 254

Present Order of Magnets in the AGS Ring, with B.dl Offsets
R.E. Thern

June 5, 1986



TECHWICAL HWOTE
Present Order of Magnets in thes ALRS Ring, with B.dl Offsets

K. E. Thern
June I, 17H&

1. IWTRODUCTION

When the AGE magnets wers originally put in the ring, results from the
magnetic measurements wers used to determine the “"stacking order" in the ring
and the radisl offsets for sach magnet. Mow that we are doing a radial survey
{ref 1} and may do a radial realignment, it is important that this dats be
taken into asccount again. Over the ysars, magnet replacements have shuffled
the magnets from their original order and brought in the magnets that used to
be the sparss. Thus the old publicstions of this dats {ref 2-3) have to be
Brought up to dats.

The prezent order of the magnets in the ring - which "magnet name® is in
which "ring location" ~- was checked by walking around the ring and reading the
numbers stamped in the backleg of =ach magnet.

The description of the magnetic messwremsnt data and the rationgle for how
it is used is given below. The data are listed in Table 1, ordersd by magnet
namz, and in Table 2, ordered by location in the ring. Table 3 summarizes the
changes that have been made to the original magnet order.

2. B.DL AT 3000 GAUSSH

At set  cwrrent, the integrated B.dl along the equilibriuom orbit showld
be the same for all members of sach class (A, B, or C) of magnet., The line
determined from the socket holes on the top of the magnet does not satisty this
reguirement, dus to variations in the gap, the stesl, the length of the magnet,
and the placement of the socket holes relative to the gap. Since the magnets
are gradient magnets, the B.dl at a2 given current can be changed by moving the
magnet sideways. The dats in reference  are the radiazl offsels of the magnet
socksts from the design positions in the ring such that the B.dl values along
the s=squilibrium orbit are uniform, within e=sach class, at s fixed current
correzsponding to sbout 3000 gauss. The sign convention used is that positive
offsets mean that the sockst is to be moved away from the centesr of the ring.
Thess offssts slso sffect & slight rotation so the orbit is parallel to the
front face of the magnet.

0w

The definition of the offset=s is a= shown in Figure 1. Mote that half the
magnets in each superpsriod have their gaps facing outward, and hald inward, so
the offzets for the survevors to use -~ "upstream and downstream®, "in and out"
- will depend on position in the ring.

Wote that magnet Bl, which was originally a spare bubt now is in use, sSeens
ave no magnstic messursment data. {In compendia of mechanical dats, it is
red to as B-16, but I have not found anvons who remsmbers why.? Hagnet Bl
used as the reference magnet for the rest of the B seriss; the referonce

ts for the & and C zeriss were themselves messured by using another magnet
he reference.

s
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I.  FREMAMEWT FIELD

Since the wvariations in remanent field ars larosr (percentagewise) than
the variations at highsr fields, the original stacking order of the magnets in
the ring was designed to reduce the low ordsr harmonics introdoced by th
remanent  field at  injection. With the present low field dipole ;urrectgam
system {and higher snergy ingsction) this is no longer as importanty  the
remanent field dats is nevertheless included here for the sake of completensss.

The remanent Field numbers are the offsets, in mils from the 3000 gauss
centerling defined above, which give s uniform B.dl §ur the remanent figld,
The sign of the effect is, as best I can determine, such that a positive numbsr
means that the remanent fiegld iz higher than ths EtJPﬁﬁFd- The remanert figld
gradisnt iz sbout 1.5 gsusslinch (2.1 ofin) for classes A and B {class ), with
& central field of about 1é gauss.

The remanent field for the class & magnets (but not classes B and ©) were
found in reference 33 the class B and C numbers were found compiled on sheets
ire the data books. They are, apparently, not exactly the same as were ussd in
figuring ths stacking order in reference 3 because several magnets  are
interchanged in rank from  that implied by the reference 3 order. The
differences zre only & few mils, howsver, much less  than the variabtion in
multiple measurements.
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Figure 1. Definitionz of the offsets, in the magnet coordinate system, and in
the ring coordinate system. The convention is  that the two are the same for
magnets with their wide gap (low-field side) +acing outward, i.8., the
defocussing magnets {class C in the first halfd of esch superperiod, classes A
and B in the second). For the other magnets, the offsets are interchanged and
the signs reversed.
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Table la. Magnet list ordered by magnet name for class A magnets. The
offsets, in mils, are from the socket holes to s magnetic centerline which has
the same E.dl for all members of a class {at a seb current corresponding to
sbout 3000 gaussy, Yrem is the offset, in mils from the above centerline,
nesded to make the remansnt field the sams as  in the reference magnet. The
asterisk (%) denotes that the magnet is in & location different from its
original locstion. WA = data not available., "Spare” denotss magnets nob in
the ring, and "242" denotss the magnet undsr the Siemsns power room.

Mag. Ring Mag. offsst irem Mag. Ring Mag. offsst Arem

[POTe—
1,

name loc. offl of$2 name l1oc. offl ofs2
tADL B-OE -7 23 166 1 PAZL 05 -i4  EZ 144
P ARE E-15 3z 37 28 1 1 A32  E-05 ~& iz 185 |
VADE I-1S 3 a2 g& | }AZE B-05 -~ 26 111 4
iAGYE H-0& % -8 12 13 1 I A34 I-14 g E A
POADS D-0s { 22 - i AIE E-08 I ZE 111
i AlG J-18 -% El 25 VR3S C-13 - i& 25 |
i A7 §-1& 22z 300 P A3 H-15 -8 I3 a0
i AGE L-04 i 14 =34 | iA3E D-1& i 21 2
VA0T C-1& 3 Z8 28 1 P AZe B-15 14 24 29 4
P AalG B-ig -13 2 221 VALG L-05 0 14 187 1
P AL K-8 -1& 22 -19 i VALl K-15 -13 52 27 i
it Aal2 J-04 & 2 -13 | I 842 A-05 w103 27 197 1
P ALE B-OA -5 30 -2 i A4% H-0D -5 17 201
P AlE B-05 -11 Z 14 4 ! A44 F-05 -12 23 131 i
! A1S F-05 % & 4 -118 | i AadE A-15 4 iz 111 4
i Ald B-1& 1 E &5 | R4S E-O5 - 26 2
i ALY spareX -8 15 11 P A4A7 L5 -1 15 155 |
i Al &-05 -23 2% -58 | i A48 D035 -18 23 140 4
Al 4-1& 11 17 1% 4 ioA4T nZEARE -0 34 &5 |
PRZ0 I-05 0 g 137 4 PASC E~1& -1 22 3404
i AZ1 F-i5 -11 28 A& |
I AZ2 H-14 g 12 it
| AZE B~13 % o 20 -120 1
! 824 I-06 10 = -5
i A3 F-15 - 24 7o
P AZS L-1T a 10 102
i AZ7 C-04 -12 12 -16 |
i AZE L-15 -15 a8 201
VAZ9 D-15 -1 40 g8 1
VAN E~IB zZ i% a0 i




Table

Magnet list ordered by magnet name for class B magnets.

ib.
i Mag. Ring Mag. offset irem |
i namg loc. offl off2 i
B0l B-0O1 % Wb R1] Ma
i BOZ  J-09 -3 4 151 1
i BOZ G182 % 4 16 &4
i B4 12 ig ig 11
PBOS H-Z20 8 g 21
i BO& L-01 -22 20 185 |
i BO7 L-11 -1 21 105 |
! BOB G20 -4 = &1 4
! BOT E-09 -1 @ 180 4
P BIO F-20 O 15 &1
P Bl E-01 -2 o 123 4
i B1Z B-11 % -11 19 71
P BIZ OG-0 7 -3 -2& i
i Bl4 H~01 g 15 118 i
P BIS §-20 2 - 2300
i Blg F-01 % g 2 214
P BI7 B-09 -4 4 1786 1
! Blg EB-19 -4 et 102 4
! Bl I-19 % -5 =10 g0
i B20 I-E0 -3 -1 41 i
P B21 H-11 ] O FE
VB2 3-12 -12 -3 21
PBEE L-12 -7 = -& 1
VB4 A-02 5 -19 ~-1&63 |
i B2E J-11 10 -5 g8& i
! B26 C-10 -1 10 ~&d |
P B27 D30 -i2 =5 41 i
PRI L-02 A = -129 |
P B2 I-01 z 0 125 4
P B3O E-D2 % 2 1 160 |
i B3l E-11 % 4 13 5104
! BEZ E~-19 & 14 107 4
{ BZZ C-12 g i& 200
i B34 E-20 -7 26 47 i
i BRI I-02 -15 16 -47
i BZ& A-09 4 I 206 1
i BE7 J-02 1 & ~&d
! B3B8 D-02 -8 9 -59 i
i B39 F-10 -2 17 ~26 |
! B4 3-19 -1z i2 93 i
i B4l G-0 3 g 113 4
t B4AZ B-1i1 % -1Z2 7 104 4
! B4E E~10 i ) -41 4
} BA4 J3-10 -4 12 -74
V B4AS H-0Z 14 21 -1 1
i B4s L-20 10 4 -15 |
P BA7 A-11 & & 107
i B4R E-0F -13Z & -47 4
! B4%  D-01 -8 g 140 4
i BBG L-09 2 10 207 4

n

! Mag. EHing Mag. offsst Irem |
i name loc. affl off2 i
i BBl D-10 & 11 -48 i
i B3E B-20 & 2 & 1
P BEE OI-11 0% 10 2 7& 4
i BE4 C-0l -1& 11 152 i
i BES D-12 3 b 4 3
i BSS6  G-09 -14 10 114 1
4 BS7 C-19 ~-1& 1 g2 i
i BSB C-09 -1z 12 148 |
i BE® D09 4 14 136 4
i B&D G-19 % -2 g 62 |
i B&l C-02 -5 & -77 1
i B&Z H-10 -8 14 -45 |
i B&E D19 2 B Bl i
i B&4 B-1Z -1Z 11 1
i B&S H-17 % ~& 4 g2 1
i B&s A-10 -& 13 ~-130 |
P B&ET H-Z0 0% - 16 43 1
i B&E A-Z0 X% -& 12 72 1
i B&? I-10 -21 17 -48 |
i B70 B-14 -18 18 -85 |
i B71 K-01 % 10 S -78 i
P B7E B-02 -4 3 -23 1
i B73 H-1Z -1 3 5004
i B74 spareX ~& 3 -13 1
i B73 H-09 -1 1 1322 1
i B7&4 D-11 -1z 26 84 |
i B77 A-01 % -4 e 182 i
i B78 C-20 -13 & 0
i B79 &-19 7 & 105 |
i BBO L-19 -2 11 106 |
i BB I-12 % -& 5 45 |
i BBZ E-12 1 g 45 |
i BBE F-1% -2 ig aé |
i Bg4  F-09 -1 12 113 4
i BES  sparsl -% 15 114 4
i BB E-19 b 4 75 1
i BT I-09 -3Z g 139 4
i BB E-11 o -11 101 1}
i BBZ F-12 % -2 12 7% 4
i B9O L-10 —£ i1 -131 i
i B91 F-11 % -18 4 -206 |
i B2 4-01 -13 g 141 i
i B93 E-09 -1 11 120 4
i B24 C-11 -2 7 g9 |
i BRS B-O2 -11 21 =114 i
i B%S k-10 -8 2 ~-107 |
P BER7 A-12 2 4 -1i8 |
i B?B F-02 -14 11 -28 1
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offl offd
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i Mag. FRing

iram

=

offl of+d

Magnet list ordered by magnet name for class C magnets.
Mag. offset
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Table 2. Magnet names and offsets, ordered by location in ring. The asterisk
(%) denotes that & location has a magnet different Ffrom the original stacking
. order. MA = data not available.

Fing HMag Fing offset Ring HMag Ring offsst

loc. nams offA offE loc. name offs offB
VA0l B77 % 0 4 i P C-01 BS54 -11 16 i
POA-02 B24 19 -5 ! i =02 B&l -& 5 H
PA-0T C4Z -17 -5 } i C-0F C45 -1g -5 i
i A-O4 029 - - i i -4 CB4 -1 -15 i
VA-OS a42 -Z7 i0 i VoO-05 A47 -13 i H
PA-OE BB -2 23 ! i C-0&  aZ7 -1Z 12 i
POA-O7 ol -1{3 -3 i VL0744 -12 -1 H
P A-DE 091 0 4 H i C-0B 0885 -1 -10 H
i A-0% R3s -3 - H V C-0% BEE -1z 13 i
i A-10 BAS -15 & i i C=-10 EB24 -1 1 H
i A-11 B47 & & i i C-11 B9 -2 7 ;
P A-1E BT z 4 i i C~-12 BE3 -13 16 H
i A-13 CE7 20 18 H v C-13 L&Y% s 28 i
i A~14 Cig i4 & : i C-14 (58 A 15 H
i A-15 445 4 12 H i C-15 5 —& 146 H
. i A1 Al19 i1 17 i P C-16  a09 et 28 H
P &-17  Cao 22 & } i C-17 049 & 8 H
P A-1B i3 il = i V C-18 C&7 16 22 i
i A-19 B7Y 7 & H i O~19  BS7 -1é 4 i
P A-Z0 BB % - 2 ! i C-20 E78 -13 & H
i B-01 BOL % NA WA i i D-01 B49 - g H
i B-0Z BES -21 11 H i D=2 BIB - g H
i B0 [C94 -8 0 H | D=-03F 034 - -2 H
i B-04  CO3 -4 -12 H i D-0d4 17 -8 14 i
P B-GS A0 -23 7 i ! D-03 448 -23 19 H
i B-0& A13 -0 3 i P D08 A0S -2 {1 H
P B-07 L0 -11 -17 H P D07 DB -18 -27 H
i B~08 L83 -3 =& i i 0B 055 -15 7 i
i B-0% B17 -4 4 H i D09 BS9 -14 - H
v B-10 B7O -i8 i8 i i D-10 B3l -11 1y H
i B-11 BIZ X% -11 19 H ! D-11 B7& -1 20 H
i B-1Z2  B&4 -13Z i1 | i 12 BES = S i
! B-13 C48 g 12 H i =13 059 12 28 H
i B-14 88 -2 24 i P D14 27 z2 4 i
i B-15 239 i4 24 } P D-15 a2 -1 403 !
i B-1& Al -1Z 32 H i D-1&6 &35 1 21 H
i B-17 £34 o 2= H ! =17 &4 g 10 :
i B-18 57 = 5 i P D18 C12 3 7 H
i B-1% EIB -4 5 H i D~12 R&Z 2 8 }
! B-20 BSZ & 2 H ! D200 RB2T7 -12 5 !




Table

2 {continued).

i Ring Hag Ring offset i

V' loc. name offfh  offR H
E~-01 BlL1 0 Z2
E-02 B4H -& 13
E-03% 093 1 -11
E-04 021 -2 -2
E-05  Ads -25 2
E-04 A35 -23% -3
E-07 [87 & -4
E~-08 095 1 -5
E-0%  BY3 -11 i
E-10 B4Z -4 -1
E-11 B2l X% 4 13

ot wmem mon  mus ehom  weme  emi e i memws s e e NN mele  meNe MW Mew  smew e

E-12

BB2

E-1% C73 20 2
E-14 C78 -23 7
E-13 A0 z 1=
E-16 A30 =10 22
E-17 Cis =3I 2=
E-ig C20 11 25
E-1? EB& S 4
E-20 B34 -7 2&
} F-1 Bls % -2 -3 i
i P02 BRE -11 14 i
! P03 LE2 -2 -4 i
i F-04  £41 ~30 4 i
i F-035 /44 =23 iz i
i F-08 818 % 34 & i
VP07 BE3 % -3 -7 i
i F-0B C£B9 & -8 i
i F-09 EBB4 -12 10 i
i F~i0 B39 -17 2 i
i F-11 B9l ¥ -18 4 i
i F-12 BB % -2 12 i
P F-13 £74 15 17 i
P F-14 Cii & 8 H
i F-15 AZ5 -5 24 i
i F-16 A2 =11 28 i
i F-17 Co4 21 21 i
I F-1g8 Cod -1 27 i
i F-1% BE3 -2 18 H
i F-20 0 Bl1O o 15 i

Ring HMag

Fing offset

- .

loc. name offfh  of+R
i B-01 R4l -5 -3 H
i B-02 B7Z -3 & i
i B-0E 87 10 -12 i
P E-04 CZ5 -5 -2E H
V B-03 A33 ~2h g !
| B-0&6 Ald -21 11 H
P E-07 039 -1é& a H
i G~08 CO% -21 ~-11 i
P 0% B3& -1 14 H
i B-10 BL1Z 3 -7 H
i B-11 B4Z % -12 7 i
i B~12 BO3 % 4 16 i
P B-1Z% 033 3 11 H
i G~14 C4Z -2 & i
P 6-15 423 % i 20 ;
i 6—16 Als 1 ) H
P 6-17 L&3 12 2E H
V B-18 C3E2 24 14 H
i 6~19 B&O -2 g H
i B~20 BOB -i} 5 H
VP H-D1 BI4 -153 -3 H
i H-0Z  B4S -21 -14 H
! H-0ZF Chl -22 -14 H
v H-04 C33 ~-11 -1 H
P H=-05  A43 -17 8 i
P H-06 A4 X -1 8 i
'V H-07 74 -2 =22 H
i H-08 C94 -2 21 H
P H-0%  BTS -1 10 ;
P H-10 B&Z -10 g H
i H-11 BZ21 -8 { i
i H~-12 B73 ~10 3 i
P H-1E CFS Z 29 i
i H-14 [C18 z 25 H
P H=-15  a37 -8 33 i
P H-16  AZ2 g8 12 H
P H-17  C3B i 19 ;
P H=-18 (36 27 13 i
! H-19 BR&T % -& 4 i
P H-20 B&7 % ~& 14 i




Takble

2 {continued).

Ring Hag

loc.

nameg

affh

Ring offset

ofE

i I-01 B39 & -3 i
i I-02 B3S -1& 13 i
PI-03 o7 -i4  ~ig i
i I-04 28 -14 =24 i
P I-08 AZ0 -2 0 i
i I-08 AZ4 -39 -io i
i I-07 L£71 -3 -1l i
i I-08 C£47 -24 -& i
i I-0% BBY -8 3 i
i I-10 B&7 -17 21 i
i I-11 B3E % 10 2 i
i I-12 BRI % -4 3 H
i I-13 Céé 24 21 i
i I-14 C44 iz 12 i
i I-15 AO3 ] B i
i I-16 A4 =] 3 H
P I-17 090 ~11 i3 i
i I-18 C13 i7 i i
i 1-19 BiT % =3 -l0 i
iI=20 B20 s -1 i
i J-01 BRZ ~G 1= i
VoJ-02 BE7 0 -1 i
P J-03 024 -17 =21 i
P Jd-04 CE1 -15 1 i
PoJ-05 0 A3 32 i4 - 3
P J-08 ALZ -2 -& H
i J-07  C70 -103 -4 i
i J-08 Los -15 -7 i
i J-0% BOZ -4 ) i
P J-10 R44 -12 4 i
i J-11 BZ2S 10 -4 i
i J-12  BZZ -12 -2 i
1 J-13  CoO5 i7 ] H
i J-14 L33 1= == i
i J-18  a04 ) 31 i
i d-16 AO7 22 22 i
i J-17 C&Z i) i7 i
i J-18 082 i4 iz i
i J-1%  B4O =12 12 i
i J-Z0 BIS 2 -4 i

-1

Ring Hag

Ring offset

-

loc. name offf offB
=01 B71 % -5 -1 H
=02 BEO % -1 -2 H
E-03 C54 -5 -23 L
k=04 C10 -2 1 H
K05 2 -12 4 H
04 fA11 -32 1& :
k—-07 G40 -3 -17 }
E-0g C92 -27 -5 i
=09 RBOY -G 1 H
E-10 B9S -3 g H
B-11 EBB o -11 H
E~12 BO4 i8 i8 H
E-13 G52 -5 23 t
k-14  C30Q 19 g H
E-1% A4l ~-13 32 H
E~-1&4 A0Z 3 37 H
¥-17 C78 24 10 H
kE-18 C50 13 15 ;
E-19 BEZ2 & 1é& i
E-20 BOD g a2 H

L=l
L-02
=03
L-04
L-03
L34
L-07
L-08
L-09
L-10
L-11
L-12
L-13
L-14
L-15
L-14
L-17
L-18
L-1%

L-20

BO&
B2g
Coz
£gs

A40

AGE
£79
A
BS0
B0
BO7
BZE
£72
C15
A4
f/28
L77
£E1
E80
Bi4

=14

e et WrhE Weew  weme wMew  tews  oHI® BN MIN e MM etw  WeNe NN MNGE weBs  dwaw e mam

spare
Ilgikz"
spars
spare
spare
sparsg

£17
A4T
E74
BE5
CZ21
£36

P A S SR IR

- - o - ——




Table 3. SBummary of magnet changes.

i Hing Original Fresent |
i loc. magnat magnat |
A Ei& B77 i
i A-20 E74 B&E H
i B0l B77 BOL i
i Bl BaZ EBiZ :
i E-11 Raw B3l i
i F-01 B8S Bib H
VR4 404 a1s H
VOF-07 £21 C23 H
i F-11 B&E B2l i
i P12 B3l BE? i
i G6-11 BOE R4z i
i B2 B&O BOZE ;
i G-15 £47 A2% i
PoB-17 EiZ B&O i
I H-0& Al7 A4 i
i H-17 BS3 B&D i
i OH-20 B2l B&7 i
IS RS Bi7 BS3 i
PoI-12 B&7 =241 i
PoI-1R B&S R1? |
T KE-01 B0 B71 i
L A B71 B30 i
i spares: AlS A17 i
H AZZ A4T H
i ROl B74 H
i BZ1 Bas H
i IR C21 i
i G256 L34 i

_1(:;_



