
ALS-U Magnet Nomenclature
Stefan Soezeri, Chuck Swenson
ALS-U Magnetics
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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
BEND bending dipole
QF focusing quadrupole
QD de-focusing quadrupole
QFR RB quadrupole
SF focusing chromatic sextupole
SD de-focusing chromatic sextupole
SH harmonic sextupole

Abbreviations

2ALS-U Project | CD-3A Director's Review | August 13–15, 2019
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Magnet Controls ID

AR12C:SF2

Magnet CAD ID

ASF-B 

Controls and CAD Nomenclature Format

3ALS-U Project | CD-3A Director's Review | August 13–15, 2019

1 2 3 4 5

1 Accelerator section
2 Sector
3 Arc or straight
4 Magnet family
5 Sequence in sector

1 2

1 Magnet type
2 Magnet configuration
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SR Magnet 
Nomenclature
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SR Magnets: TL Region Sector 1

5

QF10
QFRB-D

QF2
QFRA-A

QF4
QFRC-A

QF5
QFRC-B

QF6
QFRC-A

QF3
QFRB-A

QF7
QFRC-A

QF8
QFRC-A

QF9
QFRC-A

QF11
QFRA-A

QF1
QFA-C

SHA1
SHA-A

SHB1
SHB-A

SHA2
SHA-A

SHB2
SHB-A

QF12
QFA-B

QD1
QDA-C

QD2
QDA-B

SF1
SF-A

SF2
SF-B

SD1
SD-B

SD2
SD-A

YYY = Controls nomenclature
ZZZ = CAD nomenclature

Ref ASSY: AL-1382-5781

B1
BENDA-B

B2
BENDB-A

B3
BENDC-A

B6
BENDC-A

B7
BENDC-A

B4
BENDC-A

B5
BENDC-A B8

BENDB-A
B9

BENDA-A

Chromatic Sextupoles

Gradient Dipoles

Central Arc Section Dipoles

Reverse Bend QuadrupolesQuadrupoles Quadrupoles

Harmonic Sextupoles Harmonic Sextupoles

 

O
ffi

ci
al

ly
 R

el
ea

se
d 

to
 th

e 
LB

N
L 

D
oc

um
en

t C
on

tr
ol

 C
en

te
r

Re
le

as
ed

: J
ul

y 
11

th
, 2

02
2 

  D
C

C
 A

ut
h 

K
ey

: B
TW

M
76

98
S

Downloaded by: Dawn V Munson at August 23, 2022 13:18:17



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

6

QF10
QFRB-B

QF2
QFRA-A

QF4
QFRC-A

QF5
QFRC-B

QF6
QFRC-A

QF3
QFRB-A

QF7
QFRC-A

QF8
QFRC-A

QF9
QFRC-A

QF11
QFRA-B

QF1
QFA-A

SHA1
SHA-A

SHB1
SHB-A

SHA2
SHA-A

SHB2
SHB-A

QF12
QFA-B

QD1
QDA-A

QD2
QDA-B

SF1
SF-A

SF2
SF-B

SD1
SD-A

SD2
SD-A

YYY = Controls nomenclature
ZZZ = CAD nomenclature

Ref ASSY: AL-1382-5785

B1
BENDA-B

B2
BENDB-A

B3
BENDC-A

B6
BENDC-A

B7
BENDC-A

B4
BENDC-A

B5
BENDC-A B8

BENDB-A
B9

BENDA-A

Chromatic Sextupoles

Gradient Dipoles

Central Arc Section Dipoles

Reverse Bend QuadrupolesQuadrupoles Quadrupoles

Harmonic Sextupoles Harmonic Sextupoles
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SR Magnets: HBEND Sectors (4, 8)

7

QF10
QFRB-C

QF2
QFRA-A

QF4
QFRC-A

QF5
QFRD-B

QD3
QDB-A

QF3
QFRB-A

QF6
QFRD-A

QF8
QFRD-C

QF9
QFRC-C

QF11
QFRA-B

QF1
QFA-A

SHA1
SHA-A

SHB1
SHB-A

SHA2
SHA-A

SHB2
SHB-A

QF12
QFA-B

QD1
QDA-A

QD6
QDA-B

SF1
SF-A

SF2
SF-B

SD1
SD-A

SD2
SD-A

YYY = Controls nomenclature
ZZZ = CAD nomenclature

Ref ASSY: AL-1382-5784

B1
BENDA-B

B2
BENDB-A

B3
BENDC-A

B6
HBEND B7

BENDC-A

B4
HBEND

B5
BENDC-A B8

BENDB-A
B9

BENDA-A

Chromatic Sextupoles

Gradient Dipoles

Central Arc Section Dipoles

Reverse Bend Quadrupoles

Quadrupoles Quadrupoles

QD2
QDB-A

QF7
QFRD-A

QD4
QDB-A

QD5
QDB-A

QuadrupolesQuadrupoles

Harmonic Sextupoles Harmonic Sextupoles
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SR Magnets: TL Region, Sector 12

8

QF10
QFRB-C

QF2
QFRA-A

QF4
QFRC-A

QF5
QFRD-B

QD3
QDB-A

QF3
QFRB-A

QF6
QFRD-A

QF8
QFRD-D

QF9
QFRC-C

QF11
QFRA-B

QF1
QFA-A

SHA1
SHA-A

SHB1
SHB-A

SHA2
SHA-A

SHB2
SHB-A

QF12
QFA-D

QD1
QDA-A

QD6
QDA-D

SF1
SF-A

SF2
SF-B

SD1
SD-A

SD2
SD-B

YYY = Controls nomenclature
ZZZ = CAD nomenclature

Ref ASSY: AL-1382-5792

B1
BENDA-B

B2
BENDB-A

B3
BENDC-A

B6
HBEND B7

BENDC-A

B4
HBEND

B5
BENDC-A B8

BENDB-A
B9

BENDA-A

Chromatic Sextupoles

Gradient Dipoles

Central Arc Section Dipoles

Reverse Bend Quadrupoles

Quadrupoles Quadrupoles

QD2
QDB-A

QF7
QFRD-A

QD4
QDB-A

QD5
QDB-A

QuadrupolesQuadrupoles

Harmonic Sextupoles Harmonic Sextupoles
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AR Magnet 
Nomenclature
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AR Magnets: Sectors 1-11
(AP Lattice Sector 1)

10

Ref ASSY: AL-1003-7460

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

QFA_01_2
QF3
AQFA-A

SF_01_1
SF1
ASF-A

SD_01_2
SD2
ASD-A

BEND_01_3
B3
ABEND-A

SHF_01_1
SHF1
ASHF-A

BEND_01_2
B2
ABEND-A

BEND_01_1
B1
ABEND-A

SF_01_2
SF2
ASF-A

SHD_01_2
SHD2
ASHD-A

SHF_01_2
SHF2
ASHF-A

SD_01_1
SD1
ASD-A

SHD_01_1
SHD1
ASHD-A

QF_01_1
QF1
AQF-A

QD_01_1
QD1
AQD-A

QFA_01_1
QF2
AQFA-A

QD_01_2
QD2
AQD-A

QF_01_2
QF4
AQF-A
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AR Magnets: Sector 12
(AP Lattice Sector 12)

11

Ref ASSY: AL-1071-3455

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

QFA_12_2
QF3
AQFA-B

SF_12_1
SF1
ASF-B

SD_12_2
SD2
ASD-B

BEND_12_3
B3
ABEND-B

SHF_12_1
SHF1
ASHF-B

BEND_12_2
B2
ABEND-B

BEND_12_1
B1
ABEND-BSF_12_2

SF2
ASF-B

SHD_12_2
SHD2
ASHD-B

SHF_12_2
SHF2
ASHF-A SD_12_1

SD1
ASD-B

SHD_12_1
SHD1
ASHD-B

QF_12_1
QF1
AQF-AQD_12_1

QD1
AQD-B

QFA_12_1
QF2
AQFA-B

QD_12_2
QD2
AQD-B

QF_12_2
QF4
AQF-B
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Transfer Line 
Nomenclature
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BTA 1/3
Existing BTS Magnets (Post ALS-U BTA)

13ALS-U Project | CD-3A Director's Review | August 13–15, 2019

Q1
QD1
bts_q1

HCM1
HCM1
---

VCM1
VCM1
---

SEN
SEN
---

SEK
SEK
--- QD

QF1
bring_qd14

Ref ASSY: AL-1029-1181 / AL-1108-2316

XXX = AP lattice nomenclature
YYY = Controls nomenclature
ZZZ = CAD nomenclature
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BTA 2/3
Existing BTS Magnets (Post ALS-U BTA)

14

Ref ASSY: AL-1108-2316

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

Q21
QF2
bts_q2_1

Q22
QF3
bts_q2_2Q31

QF4
bts_q3_1

Q32
QD2
bts_q3_2

BEND3
B3
bts_b3 Q52

QD4
bts_q5_2

Q51
QF5
bts_q5_1

VCM5
VCM5
bts_vcm5

HCM5
HCM5
bts_hcm5

Q4
QD3
bts_q4

BEND2
B2
bts_b2

VCM4
VCM4
bts_vcm4

HCM3
HCM3
bts_hcm3

BEND1
B1
bts_b1

HCM4
HCM4
bts_hcm4

VCM3
VCM3
bts_vcm3

HCM2
HCM2
bts_hcm2

VCM2
VCM2
bts_vcm2

Q1
QD1
bts_q1
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BTA 3/3
BTA Magnets

15

B5_BTA
B5
TBENDB-A

B7_BTA
B7
TBENDC

B6_BTA
B6
TBENDB-B

B8_BTA
B8
TBENDC

B9_BTA
B9
TBENDD

Q6_BTA
QD6
TQDA

Q8_BTA
QD7
TQDB-A

Q7_BTA
QF6
TQFA

Q10_BTA
QD8
TQDB-B

Q9_BTA
QF7
TQFB

Q11_BTA
QF8
TQFC

Q13_BTA
QF9
TQFD

Q12_BTA
QD9
TQDC

Q14_BTA
QF10
TQFE

Q15_BTA
QD10
TQDB-B

Q16_BTA
QF11
TQFD

Ref ASSY: AL-1245-6563

SIK
SIK
SIK

B4_BTA
B4
TBENDA

SIN
SIN
SIN

XXX = AP lattice nomenclature
YYY = Controls nomenclature
ZZZ = CAD nomenclature
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ATS Magnets

16

Ref ASSY: AL-1221-2097

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

Q3_ATS
QD2
TQDK-A

B1_ATS
B1
TBENDJ-A

Q2_ATS
QF1
TQFJ-A

Q1_ATS
QD1
TQDJ-A

Q4_ATS
QF2
TQFJ-A

Q5_ATS
QD3
TQDK-B

Q6_ATS
QD4
TQDL-A

Q7_ATS
QF3
TQFL-A

B2_ATS
B2
TBENDJ-B

B3_ATS
B3
TBENDJ-B

B4_ATS
B4
TBENDK-A

Q9_ATS
QD6
TQDM-A

Q8_ATS
QD5
TQDL-A

SAL
SAL
SAL

SAN
SAN
SAN

KF
KF
KFSSK

SSK
SSK

SSN
SSN
SSN

BEAM DIRECTION
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STA Magnets

17

Ref ASSY: AL-1249-8533

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

B1_STA
B4
TBENDJ-A

Q1_STA
QD6
TQDK-A

B2_STA
B3
TBENDJ-B

B3_STA
B2
TBENDJ-B

B4_STA
B1
TBENDK-A

Q9_STA
QD1
TQDM-A

Q3_STA
QD5
TQDK-B

Q2_STA
QF3
TQFJ-A

Q4_STA
QF2
TQFJ-A

Q6_STA
QD3
TQDL-A

Q7_STA
QF1
TQFL-A

Q8_STA
QD2
TQDL-A

Q5_STA
QD4
TQDK-A

SAL
SAL
SAL

SAN
SAN
SAN

KF
KF
KF

SSN
SSN
SSN

SSK
SSK
SSK

BEAM DIRECTION
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Appendix
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9BA arc sectors are organized into two structures

19

DI PA DI PA

T
M

T
M

A
M

A
M

Central 
ARC 

Section 

Central 
ARC 

Section Achromatic 
Matching
Section 

Twiss 
Matching
Section 

Achromatic 
Matching

Section 

Twiss 
Matching

Section 

Reference image of standard machine lattice functions 
illustrating placement with respect to the DIPA magnets.  

A

DIPA

DI PA DI PA

Central 
ARC 

Section 

HBEN
D

HBEN
D

Central 
ARC 

Section Achromatic 
Matching
Section 

Twiss 
Matching
Section 

Achromatic 
Matching

Section 

Twiss 
Matching

Section 

Reference image of HBEND lattice functions illustrating 
placement with respect to the DIPA magnets.  

DIPA

DIPA

Standard Arc HBEND Arc
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ALS Sector 4

20ALS-U Project | CD-3A Director's Review | August 13–15, 2019
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ALS BTS-1

21ALS-U Project | CD-3A Director's Review | August 13–15, 2019
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BTA Magnets (ISO view)

22

BTAB5
TBENDB-ABTAB7

TBENDC
BTAB6
TBENDB-B

BTAB8
TBENDC

BTAB9
TBENDD

BTAQ6
TQDA

BTAQ8
TQDB-A

BTAQ7
TQFA

BTAQ10
TQDB-B

BTAQ9
TQFBBTAQ11

TQFC

BTAQ13
TQFD

BTAQ12
TQDC

BTAQ14
TQFEBTAQ15

TQDB-B

BTAQ16
TQFD

Ref ASSY: AL-1425-6563

SIK
Thick 
Septa

Magnet 

SIN 
Thick 
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SR Magnets: Standard Sectors (1-3, 5-7, 9-11)
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QF10
QFRBQF2

QFRA

QF4
QFRC

QF5
QFRD

QF6
QFRC

QF3
QFRB

QF7
QFRE

QF8
QFRC

QF9
QFRC QF11

QFRA

QF1
QFA

SHA1
SHA

SHB1
SHB SHA2

SHA
SHB2
SHB

QF12
QFA

QD1
QDA

QD2
QDA

SF1
SF-A

SF2
SF-B

SD1
SD-A

SD2
SD-A

YYY = Controls nomenclature
ZZZ = CAD nomenclature

Ref ASSY: AL-1327-2901
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SR Magnets: HBEND Sectors (4, 8, 12)
Quadrupoles and Sextupoles
(AP Lattice Sector 4)

24

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

Ref ASSY: AL-1327-2904

QF3_QFRB_04_2
QF10
QFRBQF2_QFRA_04_1

QF2
QFRA
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SHA

SH2_SHB_04_2
SHB2
SHB

QF1_QFA_04_2
QF12
QFAQD1_QDA_04_1

QD1
QDA QD1_QDA_04_2

QD6
QDA

SF_SFA_04_1
SF1

SFA-A

SF_SFA_04_2
SF2

SFA-B

SD_SDA_04_1
SD1
SDA

SD_SDA_04_2
SD2
SDA

QD2b_QDB_04_1
QD2
QDB

QD3b_QDB_04_1
QD3
QDB

QD3b_QDB_04_2
QD4
QDB

QD2b_QDB_04_2
QD5
QDB
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