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Abbreviations

Macro-systems

Abbreviation Description

SR Storage ring

AR Accumulator ring

BTA Booster-to-AR transfer line
ATS AR-to-SR transfer line

STA SR-to-AR transfer line

C Arc section

S Straight section

AP Accelerator physics

ID Identification

Magnet descriptions

Abbreviation Description
config configuration
] RB reverse bend
5% BEND bending dipole
E QF focusing quadrupole
é 3 QD de-focusing quadrupole
£ QFR RB quadrupole
é g SF focusing chromatic sextupole
f’:: g SD de-focusing chromatic sextupole
f § SH harmonic sextupole
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Controls and CAD Nomenclature Format

Magnet Controls ID

Accelerator section

Sector A R 1
| |
1 2

C:SF2
A S

4

Arc or straight

Magnet family

g b W N B

Sequence in sector

Magnet CAD ID
; mzz::t Zr::‘iguration AS F_B
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SR Magnet

Nomenclature
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SR Magnets: TL Region Sector 1

Quadrupoles

I I

Reverse Bend Quadrupoles

Ref ASSY: AL-1382-5781

Quadrupoles

QF1 QD1 QF2 QF3 QF4 QF5 QF6 QF7
QFA-C  QDA-C QFRA-A QFRB-A QFRC-A QFRC-B QFRC-A QFRC-A

4 N
i il R i I
W= Y=L A=

B3
B2 BENDC-A BENDC-A
BENDB-A

BENDC-A

B4 B5 " B6
BENDC-A

QF10
QFRB-D

[
Harmonic Sextupoles

Chromatic Sextupoles

Gradient Dipoles

YYY = Controls nomenclature
777 = CAD nomenclature

) BERKELEY-LAB- {GVALS-U

SHA1 SHB1 sD1 SF1 Central Arc Section Dipoles
SHA-A SHB-A SD-B SF-A
L | L 1

SF2
SF-B

[

sD2
SD-A
— 1

QF11 QD2 QF12
QFRA-A QDA-B QFA-B

BENDA-A

SHB2  SHA2
SHB-A  SHA-A
I |
I

armonic Sextupoles

T




Ref ASSY: AL-1382-5785

SR Magnets: Standard Sectors (2-3, 5-7, 9-11)

Quadrupoles Reverse Bend Quadrupoles Quadrupoles
QF1 QD1 QFr2 QF3 QF4 QF5 QF6 QF7 Qrs QF9 QF10 QF11 QD2 QF12
QFA-A  QDA-A QFRA-A  QFRB-A QFRC-A QFRC-B QFRC-A QFRC-A QFRC-A QFRC-A QFRB-B QFRA-B QDA-B QFA-B

B5 B6

B2 BENDC-A BENDC-A BENDC-A BENDC-A

B1
BENDA-B | BENDA-A

SHA1 SHB1 sD1 SF1 Central Arc Section Dipoles SF2 sD2 SHB2  SHA2
SHA-A  SHB-A SD-A SF-A SF-B SD-A SHB-A  SHA-A
| I | | | | | | I |
Harmonic Sextupoles Harmonic Sextupoles

Chromatic Sextupoles

Gradient Dipoles

YYY = Controls nomenclature
7277 = CAD nomenclature
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Ref ASSY: AL-1382-5784

SR Magnets: HBEND Sectors (4, 8)

Reverse Bend Quadrupoles
Quadrupoles Quadrupoles ‘ Quadrupoles Quadrupoles
| . I [—— N |
QDB-A  QDB-A QDB-A QDB-A
QF1 QD1 Qr2 QF3 QF4 QFs QF6  QF7 Qr8 QF9 QF10 QF11 QD6  QF12
QFA-A  QDA-A QFRA-A QFRB-A  QFRC-A  QFRD-B QFRD-A QFRD-A QFRD-C QFRC-C QFRB-C  QFRA-B QDA-B  QFA-B

= ;

B4 B5 B6

B3 B7
HBEND BENDC-A HBEND B8
BENDC-A BENDC-A BENDB-A

B2
BENDB-A

SHA1  SHB1 sD1 SF1 Central Arc Section Dipoles SF2  SD2 SHB2  SHA2
SHA-A SHB-A SD-A SF-A SF-B SD-A SHB-A SHA-A
| | | | | | | |

[ [
Harmonic Sextupoles

Harmonic Sextupoles

Chromatic Sextupoles

Gradient Dipoles

YYY = Controls nomenclature
777 = CAD nomenclature
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Ref ASSY: AL-1382-5792

SR Magnets: TL Region, Sector 12

Reverse Bend Quadrupoles
Quadrupoles Quadrupoles ‘ Quadrupoles Quadrupoles
| . I [—— N |
QDB-A  QDB-A QDB-A QDB-A
QF1 QD1 Qr2 QF3 QF4 QFs QF6  QF7 Qr8 QF9 QF10 QF11 QD6  QF12
QFA-A  QDA-A QFRA-A QFRB-A  QFRC-A  QFRD-B QFRD-A QFRD-A QFRD-D QFRC-C QFRB-C  QFRA-B QDA-D  QFA-D

g
A b

1=

—
e \—‘

B2 HBEND B8
BENDB-A BENDC-A BENDC-A BENDB-A

| BENDA-A
SHA1  SHB1 sD1 SF1 Central Arc Section Dipoles SF2  SD2 SHB2  SHA2
SHA-A SHB-A SD-A SF-A SF-B SD-B SHB-A SHA-A
| | | | | | | |

[ [
Harmonic Sextupoles

Harmonic Sextupoles

Chromatic Sextupoles

Gradient Dipoles

YYY = Controls nomenclature
777 = CAD nomenclature
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AR Magnet

Nomenclature
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Ref ASSY: AL-1003-7460
AR Magnets: Sectors 1-11

(AP Lattice Sector 1)

BEND_01_3 BEND. 01 1
2;%01_2 53 Bl SHF_01_1
ABEND-A BEND_01_2 ABEND-A SHF1
i SHD_01_2 0L
il SHD2 B2 SHD_01_1 ASHFA
ASHD-A SD_01_2 SF 01 2 ABEND-A s 01 1 5D_01_1 SHD1

QF_01_2
afd QD _01_2 3&01—1
AQF-A ap2 AQF-A
AQD-A QFA_01_2
QF3 QFA_01_1
AQFA-A QF2 QD 01 1
AQFA-A QD1
AQD-A

XXX = AP lattice nomenclature
YYY = Controls nomenclature

BERKELEY-LAB- 40 ALS-U 227 = CAD nomenclature 10
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Ref ASSY: AL-1071-3455

AR Magnets: Sector 12

(AP Lattice Sector 12)

BEND 12_3
SHF_12_2 SHD_12_2 B3
SHF2 SHD2 ABEND-B
ASHE-A ASHD-B

QD_12 2
QD2
AQD-B

AQF-B

"BERKELEY-LAB-+ GV ALS-U

SD_12 2

ASD-B

BEND_12_1
B1
BEND_12 2
SF_12 2 B2 sp_12 1 ABEND-B
SF2 ABEND-B SF_12 1 sD1
ASF-B SF1 ASD-B
ASF-B

QFA_12_1
QFA_12_2 QF2
QF3 AQFA-B
AQFA-B

XXX = AP lattice nomenclature
YYY = Controls nomenclature
777 = CAD nomenclature

SHF_12 1
SHF1

SHD 12 1 ASHF-B

SHD1

ASHD-B

AQF-A

QD_12 1
QD1
AQD-B

11



Transfer Line
Nomenclature
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Ref ASSY: AL-1029-1181 / AL-1108-2316

BTA 1/3
Existing BTS Magnets (Post ALS-U BTA)

Q1 VCM1 HCM1 SEK SEN T

ap1 vcmi HCM1 SEK SEN

bts_q1 o o Qb
QF1
bring_qd14
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XXX = AP lattice nomenclature

YYY = Controls nomenclature
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Ref ASSY: AL-1108-2316

BTA 2/3
Existing BTS Magnets (Post ALS-U BTA) .

QD1
bts_ql

N

Q1 v

VCM2  HCM2

VCM2 HCM2
bts_vcm 2 bts_hcm2

VCM3 HCM3

VCM3 HCM3
bts_vcm3 bts_hcm3

VCM5

VCM5 HCM5 VCM4 HCM4

bts_vem5 HCM5 VCeM4 HCM4
bts_hcm5 bts_vem4 bts_hcm4

XXX = AP lattice nomenclature
YYY = Controls nomenclature

| BERKELEY"LAB“ ’gé)‘i‘“ALS'U 777 = CAD nomenclature 14
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Ref ASSY: AL-1245-6563

BTA 3/3
BTA Magnets

SIN B4_BTA
SIN SIK B5_BTA B4
o SIK B TBENDA

SIK TBENDB-A

TBENDD  B8_BTA B7_BTA B6_BTA
BS B7 B6
TBENDC TBENDC TBENDB-B

_ *‘

Q16_BTA

QF11 Q10 BTA Q9_BTA av7
TQFD Ql>_BTA Q14 _BTA e QF7 TQDB-A
QD10 QF10 o TQFB
TQDB-B TQFE 13 BTA QDE-

Q Qi13_ Q11 _BTA
QF9 Q12_BTA Qs
TQFD QD9 TQFC

TQDC

XXX = AP lattice nomenclature
YYY = Controls nomenclature

| BERKELEY"LAB“ ’gé)‘i‘“ALS-U 777 = CAD nomenclature 1>
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ATS Magnets

B1_ATS
SSN ek B1
SSN SSK B2_ATS TBENDJ-A
SSN B3 ATS B2
SSK B4 ATS -
Q8_ATS B4 B3 TBENDJ-B
QD5 TBENDJ-B

TBENDK-A

Q2_ATS

Q3_ATS QF1
QD2 TQFJ-A
TQDK-A

Q7_ATS Q6_ATS Q5 ATS QF2
QF3 QD4 QD3 TQFJ-A
TQFL-A TQDL-A TQDK-B

XXX = AP lattice nomenclature
YYY = Controls nomenclature

¢ U BERKELEY L AB> zggf)r\”‘/-\LS-U 777 = CAD nomenclature

Ref ASSY: AL-1221-2097

KF
KF
SAN KE
SAN
SAN
SAL
Q1_ATS SAL
Qp1
TQDJ-A

BEAM DIRECTION
—

16



Ref ASSY: AL-1249-8533

STA Magnets

\\
x .
{ Q2_STA
?S;_A Q3_STA BEAM DIRECTION

F Qs c SN
KF TQDK-B SSN
KF SAN gﬁESTA SSN

SAN SAL TQF-A Qs_STA Q8_STA  SSK

SAN SAL - Q7_STA QD2 SSK

w
23
=17
Q X
o2
—
£ =
8
sz
S E
O m
‘En
iy
EM
9 =
S 5
A<
2 Q
Z o
2R/
29
* o
S a
- .
o g
g =
g -
>~
o =
o 2
- =
=3
f

Qb4
TQDL-A SSK

B1_STA

B4
B2 STA
TBENDJ-A - B3 STA
B3 BZ_ B4_STA Q9_STA
TBENDJ-B TBENDJ-B B1 QD1
TBENDK-A TQDM-A

XXX = AP lattice nomenclature
YYY = Controls nomenclature

| BERKELEY-LABH 4GALS-U 377 = CAD nomenclaturs 17
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9BA arc sectors are organized into two structures

Achromatic Twiss

Standard Arc achomatic  wiss  HBEND Arc ~ “52 Matching Matching
entra Matchin Matchin ) .

ARC Sectioﬁ Sectioﬁ Achromatic Section Section  >ection
Achromatic Section Twiss Maching \

Twiss Matching [’)\‘\ { \ Matching S€ction ( \ _‘

Matching Section ‘ 5 LY ik . Section ; w
‘ A0 : | | i |

Section

A
15 - PR I 4 16 T . . . . _ﬁx

. : \‘ : "‘ 14+ : ‘|, ll' .1. o By
e o ! 12 ' | h n
2 10 rot roy — '+ HBEN HBEN ;o ==

> S . § 100 Y D D P i
= - I = B roa Central o
s r ! Central " = ' ARC P
E}E 5 | ] _ = &8 ] ) ; '
ig T - ARC = Section '
ﬁ ‘C‘iEG ,\)__E\ N 4 {‘
520 — 2 \
85 T A ! A T . ! 0
2 0 2M 4 6 8 10 R M4 16 Ll . . |
23 Position (m) 50 55 60 65
é g Position (m)
¢ Reference image of standard machine lattice functions . . i . .
23 . & . Reference image of HBEND lattice functions illustrating
¢ jllustrating placement with respect to the DIPA magnets. .
£z placement with respect to the DIPA magnets.
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ALS Sector 4

SROLC_TSP1,
SRO4C_PSTWC \

SROLC_RVM1 \
SRO4C_IPZ |
SRO4C_TP2 \ SRO4C_IP3
SRO4C_BPM3 \\SQO4( PsT |SRO4C_BPMS
- | | SRO4C_RVMZ \ |\ SRO4C_TSP3
: \ REE
CIRCULAR PO AmztuifffCJG1 \ Sroae FeTe \HSRULP .

w|5HO4L PST3

SRO4C_TSP2 \\
Vit
\

SRO4C_DTVVM

SRO4C_IG2
"
| SROLC_IPS gggjg:$g1
| sRosc_TsPu SRO4C_TCZ
| ERU/U PsTs  SROLCPA
| | | sRocc_TSPS
[ | fSROA’ PSTS
. ;f;sao4n,up~a | SROLC_BRMY
| | SRO4C_PSTe

L

SROLC_IP1
SRO4C_BPM1 SRO4C_BPMZ
SRO4S_BPMZ
SRO45_TSP1

| | !
! | SR04C_B2

SRO45_IG2 ‘ ‘ | .
SRO4C
s SROLC_SF1 | -
SRO45_IG1 g “ﬁ / | SRo4c Heseq | SRO4C_BPMG
SRO4S_LED SRO45_IPZ / / | Sro4C_vesF
BLOCK | srosC_sasF1 SRO4C_SF?

SRO4C_B1 / | SRO4C_HCSF2

| SRO4AC_VISF2
' SRO4C_QFA1 SRO4C_SASFZ

SROLS_BPM1 w

SROLC_SD1
SRO4C_HCSDT

SRO4S_IP1

P
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OFAZ

SRO4C_B3

f‘ SRO4C_TSP6
|SRO4C_IPE
SRO4C_BPME

SRO4C_PSTY
SRO4C_TSP7

SR04C_QD2

SRO4C_5D7

SRO4C_HCSD2
SRO4C_VCSD2
SRO4C_SQSD2

SRO4AC_WCM3
SRO4C_HCM3

SRO4C_QFZ

SRO4C_VIML
SRO4AC_HIM4
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ALS BTS-1

8 7 5 5 i 4 3 | 2 1
BTS_VCM4

BTS_B1

BTS_VCM3

BTS_HCM3
BT5_TV3
4 C
BTS_TV2

BTS_RVM1

BTSIG1

BTS IG1
N BTS_VCMZ B

BTS_HCM2

BTS Q1 ~—__

BTS_VCM1

BTS-1

w

2., BTS_HCM1 -

Q X

o2

s S — ez
£z

g BRZ_3EK -

=} o] =

O g -

e BTS_BPM1

gx

g g

A< BRZ_SEN

- A A
z 9

2R/

2 N

S a

z s

< g

g = e

2 O

< =

FES g T 7 0 T T
2 8
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Ref ASSY: AL-1425-6563

BTA Magnets (I1SO view)

BTAB4

>IN SIK TBENDA
Thick Thick STABS
Septa Septa BTAB7 BTABE TBENDB-A
" M + BTAB9 BTABS TBENDC TBENDB-B g
agne v i
Magnet 8 TBENDD  1penpc L - _
/ BTAQ7
BTAQ11 BTAQ9 BTAQS TQFA
TQFB )
BTAQ16 BTAQ14 5TAQL TQFC Q TQDB-A
T BTAQ15 TQFE BTAQ13 TQDC BTAQ10
TQDB-B TQFD TQDB-B

0 BERKELEY-tAB- &GF ALS-U
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Ref ASSY: AL-1327-2901

SR Magnets: Standard Sectors (1-3, 5-7, 9-11)

y SHA2
£, SHA SHB SD-A SF-A SF-B SD-A SHB A
© ¢
= B1 B2 B3 B4 B5 B6 B7 B8 B9
S g BENDA BENDB  BENDC BENDC  BENDC  BENDC BENDC  BENDB BENDA
5 B
E ¥
g s
8 2
2 Q
2 8
23
iz
o 2
= Fa YYY = Controls nomenclature
| BERKELEY-tAB CALS-U .
=/ ZZZ = CAD nomenclature




SR Magnets: HBEND Sectors (4, 8, 12) Ref ASSY: AL-1327-2904

Quadrupoles and Sextupoles
(AP Lattice Sector 4)

QF5_QFRC_04_1 QF6_QFRC_04_2 QF4_QFRC_04_2
QF3_QFRB_04_1 QF5 QF7 QF9 QF1_QFA_04_2
ST T F2_QFRA_04_2 —=rA_uE
QD1 QDA 04 1 ars arRe QERF QFRC a _QQF]_]__ - QF12
_QDA_04_ QFRB QF6_QFRC_04_1 QF5_QFRC_04_2 QFA
ap1 QF4—Q£';:—°4—1 QFé6 T ars QF3_QFRB_04_2 QFRA
DA QD1_QDA_04_2
a QF2_QFRA_04_1 QFRC QFRF QFRF QF10 o
QF1_QFA _04_1 QF2 l QFRB
QF1 QFRA l

QFA

l QDA

QD2b_QDB 04 1  QD3b_QDB 041  (op3p, qpB_04_2  qp2b_QDB_04 2 50_55032_04_2
SH2_SHB_04_1 SD_SDA_04_1 Qap2 gg; Qb4 Qp5 SDA SH2_SHB_04_2
SHB1 sD1 QbB QDB QDB SF_SFA_04_2 SHB2
SH1_SHA_04_1
=2 = =" SHB SDA sk _sFA_04_1 SF2 SHB
SHA1 TsF1 SFA-B SH1_SHA_04_2
SHA SHA2

SFA-A
SHA
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XXX = AP lattice nomenclature
YYY = Controls nomenclature

| BERKELEY"LAB“ zgé)‘imALS-U 777 = CAD nomenclature
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