INJECTOR QUICK REFERENCE DRAWING
Rev 17 BETA

Spring/Summer 2021
AIPINJ] Phase 1
Gun -> Chopper

DRAFT 6 (6/7): MBHOLO2H/V -> MHBOLO2H/V after walkthru with DC Power and Mag Meas.
Added VCGOLO2A. Updated Laser Box outline. Updated Rapid Access CARM
positions. Left to do -- add DecaRads. Other suggestions?... moser @ jlab

DRAFT 5 (4/19): IYGOIO1 -> ITV0IO1, ITVOIO2 -> IYGOIO2 (had YAG screened viewer position
wrong). Updated A2 aperture to hole-size to 6mm.

DRAFT 4 (3/29): Changed ITV0I01->IYGOIO1, ISLOI04->ISL0I04D to match CED. Updated 5D spur.
Added Songsheet and AIPINJ Phase II clickable hyperlinks.

DRAFT 3 (3/5): Re-arranged VIP2I00,A,B,C to infer that only VIP2I00 is on the main beamline.
Added E-field PVs for Wien filters. Added VIP4DOOE marker.

DRAFT 2 (2/19): Removed VRVs -- not in the beam path.
Corrected names for second Wien cross, prebuncher, and A3/A4 apertures.

DRAFT 1 (2/12): Updated Gun -> Choppers, AIPIN] Phase I, from 1/28 preliminary songsheet
ACC0002845-0001.
Added EPICS PVs and Songsheet names for RF elements
Added chopper slit and central plug PVs

D. Moser
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INJECTOR QUICK REFERENCE DRAWING

Bldg 53, Injector Service Building, Above-Ground Phones:

x6165 -- (3x+base) Cordless Phones x6207 -- by tunnel entrance/

x5167 -- Outside PSS D1, in between D1 GUN #2 1st R/S Box
and D2, outside D2 (3 phones) ION PUMPS (x3)
VIP2I00A,B,C
— : (DIG 11) ION PUMP VIP2I00
Gun HV Electron |Relativistic| Fraction Rapid Access BPM IPM2100
(kV) Momentum| Factor of Speed CARM RM100 P1 CORRECTOR MBH2I00H&V
(MeV/c) (y) of Light (1/3) BPM IPM2I00A
CORRECTOR MBH2I00AH&V
100 0.335 1.196 0.548 SOLENOID MFX2I101
130 0387 1.254 0.604 ION PUMP  VIP1I01 CORRECTOR MBH2I01H&V
BPM IPM2I01A
200 0.494 1.391 0.695 CORRECTOR MBH2I01AH&V
BEAMLINE VALVE VBV2I01A
300 0.630 1.587 0.777 GETTER PUMP VGP1I01
- - VIEWER ITV2I01
X x
2021 Physics Setting 15° DIPOLE MDR1I02
GETTER PUMP VGP1102 =>__- VIEWER TV1102
ION PUMP VIP1I02
x6208 -- both outside by camera and inside El BPM IPM1102
laser room (and by R/S box 2) CORRECTOR MBH1I02H&V
«@ SOLENOID MFX1103
El BPM IPM1103
CORRECTOR MBH1I03H&V
ION PUMP VIP1I03 VIEWER ITV1IO3
GETTER PUMP VGP1I03 QUAD MQW1I03
V-WIEN MAGNET MWF1104
VERTICAL WIEN FILTER MWF1104 Positive HV PVs PWF1104P
Negative HV PVs PWF1I104N
ION PUMP VIP1104 VIEWER ITV1I104
GETTER PUMP VGP1104 QUAD MQW1I104
BPM IPM1104
CORRECTOR MBH1I04H&V
SPIN FLIPPER MFG1I04A
SOLENOIDS MFG1104B
BPM IPM1I05
CORRECTOR MBH1IO5H&V
ION PUMP VIP1I05 VIEWER ITV1I05
GETTER PUMP VGP1I05 QUAD MQW1I05
H-WIEN MAGNET MWF1I06
HORIZONTAL WIEN FILTER MWF1I106 Positive HV PVs PWF1I06P
Negative HV PVs PWF1I06N
ION PUMP VIP1106 VIEWER ITV1I06
GETTER PUMP VGP1I06 QUAD MQW1I06
PRE-BUNCHER RIN1I06
(1497 MHz) PVs ROOP
BPM IPM1107
CORRECTOR MBH1I07H&V
BEAMLINE VALVE VBV1I107
DP CAN VDPOIOO
ION PUMP VIPOIOO
SOLENOID MFX0I01
BPM IPMOIO1
CORRECTOR MBHOIO1H&V
ION PUMP VIPOIO1 VIEWER ITvoIo1
P CUP (1 kW) IFY0IO1
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GETTER PUMP VGPOIO1A <Al APERTURE IFYOIA1l (@=2,3,4 mm)
ION PUMP VIPOIO1A }*—» CORRECTOR MHDOIO1AH&V
i BPM IPMOIO1B
’ﬁ CORRECTOR MBHOIO1BH&V
~ PSS KICKERS SBKOIO1
Y
BEAMLINE VALVE VBV0I02 X VIEWER YGOI02
HARP IHAO0IO2
et
ION PUMP VIPOIO2 2 APERTURE IFYOIA2 (©=4,6,8 mm)
GETTER PUMP VGPOIO2 =>—*_.< A CORRECTOR MHDOIO2H&V
SOLENOID MFAO0IO3
CHOPPER #1 RIHOIO3
(499 MHz)  PVs X:RO11 Y:R012 ION PUMP VIPOIO3 (DIG 7)
. . l—— EARTH CORRECTING COIL MEDOIO3
Chopper Viewer Diameter: | _ _ _ _ _ _ _ _ _ _ _
D31 (5410 mm) T TASTER ST TSioious k < T__, CORRECTOR MBHOIO3 H&V
I ~< SOLENOID MFDOI04
| SLIT A ISLOI04A =
| SLIT B ISLOIO4B ==
| SLIT C 1sLo1o4cC | E——=1—= VIEWER + ION PUMP ITVOIO4 +VIPOIO4 (DIG 2)
VIEWER ITVO0IO4 -
:CENTRAL PLUG IDAOIO4 |-~ - SOLENOID(sa;nselvpl)sgcirozl;pply MFDOIO4A
““““““ t. CORRECTOR MBHOIO4 H&V
CHOPPER #2 RIHOIO4
(499 MHz)  PVs X:R013 Y:RO14 ION PUMP VIPOIO4A (DIG 7)
SOLENOID MFAOIOS5
SLIT GEOMETRY EARTH CORRECTING COIL MEEOIOS5
@ = 60° of 1497 MHz CORRECTOR / BPM MBHOIO5H&YV / IPMOIOS5
= 20° of 499 MHz VIEWER + ION PUMP ITVOIO5 + VIPOIO5 (DIG 3)
BUNCHER
(1497 MHz) RIBOIOS PVs RO15
SOLENOID MFA0I06
CORRECTOR MBHOIO6H&YV
30mm @ VIEWER ITVOIO6
ION PUMP VIPOIO6 (DIG 3)
Downstream Electron V|eW FARADAY CUP #1 (1 kW) IFYOIO6
M M M M MW W MW W W W EEEEEmmm CORRECTOR MADOIO6AH&V

CAPTURE .. 203, roza

CAPTURE ION PUMPS (x4) VIPOIO6A,C,D,E (DIG 3)

T ..= 500keV 0.86c DIPOLE MBOO0I06
BLM (MPS) ILMOIO07 VIEWER ITVOIO6A
ION PUMP VIPOIO6B (DIG 3)
APERTURE (@=6mm) SFYOIA3
Y SOLENOID MFLOIO7
CORRECTOR MADOIO7H&V
BEAMLINE VALVE VBVOIO7
T DP CAN + ION PUMP VDPOIO7 + VIPOIO7 (DIG 4)
Bend angle = 30° = 0.523599 radian BPM IPMOI107
BEAMLINE VALVE VBV1D00 CORRECTOR MBHOIO7AH&V
SOLENOID (UNPOWERED) MFA1D00 YAO CAVITY S
CORRECTOR MAD1D00 H&V
HARP (UNPOWERED) HATDOD APERTURE (@=6.5mm)  SFYOIA4
VIEWER + ITV1DO00
ION PUMP VIP1D0O0 (DIG 3) SKEW QUAD MQS0107
500 keV Dump (1 kW)  IDL1D0O BEAMLINE VALVE VBVOLOOA
2 CRYOMODULE 0OLO2
- 0L02 ION PUMP VIPOL0020
PvsRO27,R028 T, = 5.75 MeV COLD CATHODE GAUGE  VCGOL0010
Toom= 6.3MeV 0.997c BEAMLINE VALVE VBVOLOOB
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ION PUMP VIPOLO1 VIEWER ITVOLO1
CORRECTORS MBHOLO1 H&V (2/3) Rapid Access CARM RM100 P2
(Two sets of coils for
each plane ganged BPM/ IPMOLO1 /
together in series) (@] SKEW QUAD MQSOLO1
QUAD MQJOLO1
FAST VALVE VFVOLO1
BEAMLINE VALVE VBVOLO1A
DP ION PUMPS (x3)  VIPOLO1A,B,C DIFFERENTIAL PUMP VDPOLO1
(DIG 4)
HELICITY CORRECTOR MHEOLO1V = =g
X BEAMLINE VALVE VBVOLO1B
BLM (MPS) ILMOLO1B K
. SKEW QUAD MQSOLO1A
AC Boundary - Plastic Curtain L CORRECTOR MHBOLO1A H&YV
L | VIEWER + ION PUMP ITVOLO2 + VIPOLO2
5D BUBBLE CHAMBER LINE QUAD MQJOL02
*DETAIL ONP.6 1 BPM/SKEW QUAD IPMOLO2 / MQSOLO02
Bend angle = 25° = 0.436332 radian CORRECTOR MHBOL02 H&V
BEAMLINE VALVE VBV5D00 QUAD MQJOLO2A
(3/29/21) 5D-line temporarily removed to make BCM (MPS) IBCOLO2
space for Booster install, AIPINJ Phase Il HELICITY CORRECTOR MHEOLO2H
COLD CATHODE GAUGE  VCGOLO2A
x6208 -- by R/S box 2 DIPOLE MDLOLO2

CORRECTOR MHBOLO2A H&V
BLM (MPS) ILMOLO2

SKEW QUAD MQSOL02B
CORRECTOR MHBOLO2B H&V
HELICITY CORRECTOR ~ MHEOLO3V
CORRECTOR MBHOLO3 H&V
VIEWER+ION PUMP ITVOLO3 + VIPOLO3
QUAD MQJOLO3A

SKEW QUAD/BPM MQSOLO03 / IPMOLO3
HELICITY CORRECTOR ~ MHEOLO3H

QUAD MQJOLO3

HARP IHAOLO3

(3/3) Rapid Access CARM RM100 P3
FARADAY CUP #2 (1 kW) IFYOLO3

Injector PSS Gate T = 6.3MeV

ION PUMPS VIPOLO3C,D,E
(DIG 5)

ION PUMP VIPOLO4A

BLM (MPS) ILMOLO4A

BEAMLINE VALVE VBVOLO4A

BLM (MPS) ILMOL04B

eeanOLO3_ [ rere

VIEWER + ION PUMP ITVOLOS5 + VIPOLOS5A

K 2

BLM (MPS) ILMOLO5S t

OLO4 PVs RO4

Total Injector Energy = 123MeV %
30Hz uses last four cavities
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2D SPECTROMETER LINE
*DETAIL ONP. 6
Bend angle = -30° = -0.523599 radian

BEAMLINE VALVE VBV2D0O0A
BLM (MPS) ILM2D00A
BLM (MPS) ILM2D00B
DUMP (1 kW) IDL2D00

3D MOTT POLARIMETER LINE

*DETAILONP. 6

Bend angle = -12.5° = -0.218166 radian

CORRECTOR

BPM / SKEW QUAD
QUAD

BEAMLINE VALVE +
ION PUMP

0LO4 ION PUMPS (x8)
COLD CATHODE GAUGE

BLM (MPS)

BEAMLINE VALVE +
ION PUMP

BEAMLINE VALVE VBV3DO00A
DUMP (1 kW LCW/34 W air)  IDL3D00
_____ BEAMLINE VALVE  VBVOLO3A

DIFF PUMP VDPOLO3
BEAMLINE VALVE VBVOLO3B
VIEWER ITVOLO4
CORRECTOR MHBOLO4 H&V
BPM / SKEW QUAD IPMOLO4 / MQSOL04
QUAD MQJOLO4
YAO CAVITY ICVOLO04
FAST VALVE VFVOLO04
ION PUMP VIPOLO4B
0L03 ION PUMPS (x4) VIPOL0420,30,40,50
COLD CATHODE GAUGE  VCGOL0410
BEAMLINE VALVE VBVOLO04B

MATOLOS H&V

IPMOLO5 / MQSOLO5
MQJOLO5

VBVOLOSA +
VIPOLO5B

VIPOLOS51 -> 0LO58
VCGOLO5

ILMOLO6A

VBVOLO5B +
VIPOLO6




ARC 10

BEAMLINE VALVE

QUAD
CORRECTOR
ION PUMP

DIPOLE

DIPOLE
ION PUMP

ION PUMP
BEAMLINE VALVE

*Incomplete on this diagram \

VBVAA19

MQPAA32
MDBAA32V
VIPAA32

MXPAA31

MXPAA32 L

VIPARO1

VIPARO7
VBVAROS8

X

BEAMLINE VALVE

BEAMLINE VALVE
ION PUMP
VIEWER

BPM

HARP

VIEWER

BLM
DUMP (17 kW)

4D (123 MeV) SPECTROMETER
Bend angle = 25° = 0.436332 radian

VBV4D00

ARC 10 CROSS

VBV4DOO0A
VIP4DOOE
ITV4D0O0
IPM4D00
IHA4DOO
IOR4D00

ILM4D00
IDL4DO00

* Note that the 4D Spectrometer and Arc 10
share vacuum. Closest isolation valves in the
arc are VBVAA19 and VBVAROS.

VIEWER

BLM (MPS)

ITVOL10

ILMORO1

-5.5° =

Injector Chicane Bend Angle
-0.0959931 radian
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BPM
CORRECTORS

QUAD
FAST VALVE
BEAMLINE VALVE

DIFF PUMP +
ION PUMPS (x3)

BPM

DIPOLE
CORRECTORS

BPM

QUAD

BLM (MPS)

HARP

30Hz CORRECTOR

BEAMLINE VALVE

VIEWER +
ION PUMP

CORRECTORS
BPM

QUAD

HARP

30Hz CORRECTOR
30Hz CORRECTOR
CORRECTORS
BPM

QUAD

HARP
30Hz CORRECTOR

ION PUMP

CORRECTORS
BPM

QUAD
HARP
CHICANE DIPOLE

CORRECTOR
BPM

QUAD

QUAD
BPM
CORRECTOR
ION PUMP

CHICANE DIPOLE

SLM
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IPMOLO6

MDBOLO6H & MDJOLO6V

MQDOLO6
VFVOLO6
VBVOLO6A

VDPOLO6 +
VIPOLO6B,C,D

IPMOLO6A

MBFOLO6 “"SPECTROMETER”

MDBOLO7H & MDJOLO7V
IPMOLO7

MQBOLO7
ILMOLO8
IHAOLO7
MATOLO7V (MHF)

VBVOLO8

ITVOLO8 +
VIPOLOS8

MDBOLO8SH & MDJOLO8V
IPMOLO8
MQBOLOS8

IHAOLOS
MATOLO8H (MHF)

MATOLO8V (MHF)
MDBOLO9H & MDJOLO9V
IPMOLO9

MQBOL09

IHAOLO9B
MATOLO9H (MHF)

VIPOL10

MDBOL10H & MDJOL10V
IPMOL10

MQBOL10
IHAOL10
MBLORO1

MATORO1 H&V
IPMORO1

MQDORO1

MQDORO2
IPMORO2
MATORO2 H&V
VIPORO2

MBLORO2

ISRORO2
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vrel ION PUMP VIPORO2A
sk BLM (MPS) ILMORO3
T__. CORRECTOR MATORO3 H&V
C[ BPM IPMORO3
& QUAD MQDORO3
ION PUMP VIPORO4
T__. CORRECTOR MATORO04 H&V
{1 BPM IPMORO04
QUAD MQDORO04
sk BLM (MPS) ILMORO4
IHAOROS
@B’ HARP
1] CORRECTOR MATOROS5 H&V
C BPM IPMORO5
QUAD MQDORO5
WEST REE:OMBINER_/ NORTH LINAC VIEWER ITVOROS
Incomplete on this diagram ROUGHING VALVE VRVORO5
ION PUMP VIPORO6
CORRECTOR MATORO06 H&V
BPM IPMORO6
QUAD MQDORO6
BLM (MPS, lead shielded) ILMORO6
DIPOLE MZAARO3 CORRECTOR MATORO7 H&V
BPM IPMORO7
QUAD MQDORO7
CHICANE DIPOLE MBLORO3
DIPOLE MXT4R05 ION PUMP VIPORO8
CORRECTOR MATORO8H
CORRECTOR MBTORO8V
BLM (MPS) ILMOROS BPM IPMOROS
QUAD MQDOROS8
DIPOLE MXR2R06 INSERTABLE DUMP (17 kW) IDLOROS
QUAD MQN1L00 BCM (PSS) SBCOR08
BPM IPM1L00 BCM (MPS) IBCOROS
CORRECTOR MBT1LO0 H&V BLM (MPS) ILMOROS
CORRECTOR MATOR09 H&V
BPM IPMORO9
QUAD MQDOR09
BEAMLINE VALVE + VBVORO09 +
CORRECTOR MBTLLOLH ION PUMP VIPOROS
QUAD MQN1LO1
CORRECTOR MCB1LO1H
CORRECTOR MCB1LO1AH
CORRECTOR MCA1LO1H
CHICANE DIPOLE MBLORO4
SLM (UNPOWERED) ISROR09
BEAMLINE VALVE VBV1LOOA
YAO CAVITY ICV1LO01
BLM (Diagnostic) ILM1LO1
DIFF. PUMPING STATION  VDP1LO1 ION PUMPS VIP1LO1A,B,C
BEAMLINE VALVE VBV1LO1
VIEWER ITV1LO02 ION PUMP VIP1LO2
CORRECTOR MAT1LO02 H&V
BPM / SKEW QUAD IPM1L0O2 / MQS1L02
QUAD MQD1L02
FAST VALVE VFV1L02
BLM (MPS) [LM1L02 BEAMLINE VALVE VBV1LO2A
i E E S S S SN EEEEEEEEEEEN
D. Moser 1 LO 2 PVs R12
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0LO02 Injector Diagnostic and Experimental Spurs Detail

x6208 -- by R/S box 2

5D BUBBLE

CHAMBER LINE

Bend angle = 2

CORRECTOR
BEAMLINE VALVE

ION PUMP + VIEWER

QUAD

CORRECTOR / BPM

5° = 0.436332 radian

MBH5D00 H&V
VBV5D00

VIP5D00
+ ITV5D

MQD5D00

/ IPM5D00

MBHS5D00A H&V

éDIG 8)

T .= 6.3MeV

(3/29/21)

5D-line temporarily removed to
make space for Booster install,
AIPINJ Phasel

V|

D. Moser
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IFYOLO3
FARADAY CUP 2 (1 kW)

CORRECTOR

VIEWER + ION PUMP
QUAD

BPM/SKEW QUAD
CORRECTOR

QUAD

BCM (MPS)
HELICITY CORRECTOR

COLD CATHODE GAUGE

DIPOLE

PAGE 6

MHBOLO1A H&V
ITVOLO2 + VIPOLO2
MQJOLO2

IPMOLO2 / MQSOL02
MHBOL02 H&V
MQJOLO2A

IBCOLO2M
MHEOLO2H

VCGOLO2A
MDLOLO2

k/—| 2D 5 MeV SPECTROMETER LINE |

BLM (MPS)

BPM
HARP

ION PUMP
VIEWER
BLM (MPS)

DUMP (1 kW)

Bend angle = -30° = -0.523599 radian
BEAMLINE VALVE

VBV2DOO0OA
ILM2DO0OA
IPM2D00
IHA2D00
VIP2D0O0OA
ITV2D0O0
ILM2D00B

IDL2D00

| 3D MOTT POLARIMETER LINE |

Bend angle = -12.5° = -0.218166 radian

CORRECTOR
BEAMLINE VALVE
VIEWER+ION PUMP

MOTT VIEWER
TARGET LADDER
ION PUMP
DIPOLE

DUMP (1 kW LCW/34 W air)

MAD3D00 H&V

VBV3D00A

ITV3D00 + VIP3D0O0A
(DIG 12)

IFL3D00

ITG3D00

VIP3DOOB (DIG 12)

MDT3DO01

IDL3D00
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Source Material Used: https://misportal.jlab.org/jlabDocs/docDownload/85661

12 GeV Song Sheets: ACC-000-2845-001 rev. C

ACC-000-2845-002 rev. 4
ACC-000-2845-003 rev. 11
ACC-000-2845-004 rev. 9
ACC-000-2845-029 rev. 7

Revision Notes:

17:

16:

15:

14:

13:

12:

11:

10:

D. Moser

Updated Gun -> Choppers, AIPIN] Phase I, Spring 2021
Added EPICS PVs and Songsheet names for RF elements, added chopper slit + central plug PVs

Added approximate locations of PSS Rapid Access CARMs. Differentiated symbols for helicity correctors
vs 30Hz correctors. Updated BLM symbols and placement, cross-referencing
https://opswiki.acc.jlab.org/wiki/BLM_List. Added cryomodule Cold Cathode Gauges and Ion

Pumps. Added site phones. Corrected/differentiated nominal-E vs E-gain from RF element.

Removed Gun #3 line and replaced with Cathode prep and storage chamber. Updated correctors in
2I-region.

Added drawing of viewer to P.2 by request (based on CEBAF DWG. No. 58432-C-0254 rev. A).

Corrected locations of the PSS and MPS BCM’s
Used blue labels for RF components

Added Brock Cavity (ICB0OIO1) between Al and Wien #2 (per email from Marcy 7/1/15)

Corrected position of MBHOLO3 H/V (moved upstream of ITVOLO3)
MQSOLO2 and IPMOLO2 are colinear, rather than in series
corrected per elog 3316769 1/8/2015

Removed ICB1D00 (Brock Cavity) from 1D line

Added VFVOLO1 fast valve

Added detail page for 2D, 3D, and 5D lines (main drawing was too cluttered)
Added bubble chamber components to 5D line

Renamed 500 keV Spectrometer -> 1D Spectrometer

Added bend angles for all spurs and the chicane

Corrected various mistakes throughout
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