+ Testing of the Helicity board

Arindam Sen
Paul King

Data:
1. prexinj_14043.000.root Default 30 Hz (Quartet and 8 windows delay), IA scan: 51300, 56300, 46300, 41300, 61300, 51300

2. prexinj_14054.000.root Default 30 Hz (Quartet and 8 windows delay), IA scan: 51300, 41300, 61300, 51300



List of Run

Checking Helicity Board New Settings with Beam
Lognumber 4238486. Submitted by suleiman on Thu, 01/11/2024 - 10:26.
Last updated on Thu, 01/11/2024 - 11:03

Logbooks:
Entry Makers:

POLOG ELOG

suleiman, asen, pking

We will use Hall C beam at 10 uA to FC1 - see Figure 1. Initial settings are in Figures 2 and 3.

1. Parity Run:
2. Parity Run:
3. Parity Run:
4. Parity Run:

14043 - Default 30 Hz (Quartet and 8 windows delay), IA scan: 51300, 56300, 46300, 41300, 61300, 51300.
14044 - Default 30 Hz (Quartet and No delay), IA scan: 51300, 41300, 61300, 51300.

14045 - Default 30 Hz (Quartet and No delay), No beam, then bean on, pedestal run.

14046 - 240 Hz, 100 us, 4066.67 us (Quartet and 8 windows delay), IA scan: 51300, 41300, 61300, 51300.

Beam is now to FC2:

5. Parity Run:
6. Parity Run:
7. Parity Run:
8. Parity Run:
9. Parity Run:

10. Parity Run:
10. Parity Run:
11. Parity Run:
12. Parity Run:

14047 - 240 Hz, 100 us, 4066.67 us (Quartet and 8 windows delay), No beam, then bean on, pedestal run.
14048 - 240 Hz, 100 us, 4066.67 us (Quartet and 8 windows delay), IA scan: 51300, 41300, 61300, 51300.
14049 - 240 Hz, 100 us, 4066.67 us (Quartet and 128 windows delay), IA scan: 51300, 41300, 61300, 51300.

14050 - 240 Hz, 100 us, 4066.67 us (Thue-Morse-64 and 128 windows delay), IA scan: 51300, 41300, 61300, 51300.

14051 - 240 Hz, 100 us, 4066.67 us (16-Quad and 128 windows delay), 1A scan: 51300, 41300, 61300, 51300.
14052 - 240 Hz, 100 us, 4066.67 us (32-Pair and 128 windows delay), IA scan: 51300, 41300, 61300, 51300.

14053 - 240 Hz, 100 us, 4066.67 us (Thue-Morse-64 and No Delay), IA scan: 51300, 41300, 61300, 51300.
14054 - Default 30 Hz (Quartet and 8 windows delay), 1A scan: 51300, 41300, 61300, 51300.
14055 - Default 30 Hz (Quartet and No Delay), IA scan: 51300, 41300, 61300, 51300.

Restored settings back to nominal (30 Hz default and 1A=51300).

Fig. 1 [01/11/2024 08:39:38]
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Injector layout

https://wiki.jlab.org/ciswiki/images/4/49/12GeV _injector_quick reference_rev17_final.pdf

Building, Above

Electron |Relativistic| Fraction
Gun HV
V) Factor | of Speed
MeV/c) (y) of Light |
100 0335 1.196 0.548
130 0387 1254 0.604
200 0494 1391 0695
300 0630 1587 0777
* 2021 Physics Setting *
GETTER PUMP VGP1102
10N PUMP VIP1102
x6208 -~ both outside by camera and inside
laser room (and by R/ x 2)
ION PUMP VIP1I03
GETTER PUMP VGP1103
VERTICAL WIEN FILTER MWF1104
ION PUMP VIP1I04
GETTER PUMP VGP1104
ION PUMP ViP1105
GETTER PUMP VGP1I105
HORIZONTAL WIEN FILTER MWF1I06
10N PUMP VIP1106
GETTER PUMP VGP1106
BEAMLINE VALVE VBV1I07
DP CAN VDPOI0O
ION PUMP VIPOIOO
ION PUMP VIPOIO1
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PRE-BUNCHER
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CORRECTOR
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VIP2100
1PM2100
MBH2I00H&V
IPM2I00A
MBH2I0DAH&V
MFX2101
MBH2I01H&V
IPM2I01A
MBH2I01AH&YV
VBV2I01A

VGP1101

ITv2101

MDR1102

ITV1102

1PM1102
MBH1102H&V
MFX1103
1PM1103
MBH1103H&V
V1103
MQW1103

MWF1104
PWF1104P
PWF1104N

ITV1I04
MQW1104
1PM1104
MBH1I04H&V
MFG1I04A
MFG1104B

1PM1105
MBH1I05H&V
1TV1105
MQW1I05

MWF1106
PWF1106P
PWF1106N

ITv1106
MQW1106

RIN1106
PVs ROOP

1PM1107
MBH1I07H&V

MFX0101
IPMOIOL
MBHOIO1H&V
ITVOI01
IFYOIOL

GETTER PUMP VGPOIO1A
ION PUMP VIPOIO1A
BEAMLINE VALVE VBV0I102
ION PUMP VIPOI02
GETTER PUMP VGP0I02
CHOPPER #1 RIHOIO3
(499 MHz)  PVs X:R011 Y:R012

Chopper Viewer Diameter.
2.13in (54.10 mm)

~

MASTER SLIT ISLOI04D

: SLIT A ISLOI04A
1 SLIT B ISL0I04B
| SLIT C 1SLOI04C
| VIEWER 1TV0I104

L

CHOPPER #2
(499 MHz)

RIHOI04
PVs X:R013 Y:R014

SLIT GEOMETRY

@ = 60° of 1497 MHz

B = 20° of 499 MHz
2mm @

C A

RIA0IO6
CAPTURE PVs R023, R024
om= 500keV 0.86c
BLM (MPS) ILMOI107

1D SPECTROMETER
Bend angle = 30° = 0.523599 radian
BEAMLINE VALVE VBV1D0O
SOLENOID (UNPOWERED) MFA1DO0O
CORRECTOR MAD1D00 H&V

HARP (UNPOWERED) IHA1D0O
VIEWER + ITV1D0O
ION PUMP VIP1DOO (DIG 3)
500 keV Dump (1 kW)  IDL1DOO

4 CRYOMODULE 0L02
PVs RO27,R028 T =

T,..= 6.3MeV 0.997c
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CORRECTOR
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VIEWER + ION PUMP
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CORRECTOR

ION PUMP

SOLENOID

EARTH CORRECTING COIL

CORRECTOR / BPM

VIEWER + ION PUMP

BUNCHER
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SOLENOID
VIEWER

ION PUMP
FARADAY CUP #1 (1 kW)

CAPTURE ION PUMPS (x4)

DIPOLE

VIEWER
ION PUMP

APERTURE (@=6mm)
SOLENOID
CORRECTOR

BEAMLINE VALVE

DP CAN + ION PUMP
BPM

CORRECTOR
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SKEW QUAD
BEAMLINE VALVE
ION PUMP

0L02 ION PUMP

COLD CATHODE GAUGE
BLM (MPS)

BEAMLINE VALVE
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IFYOIAL (©=2,3,4 mm)
MHDOIO1AH&Y
IPMOIO1B
MBHOIO1BH&V
SBKOIO1

1YGOI02

THA0I02

IFYOIA2 (©=4,6,8 mm)
MHDOIO2H&V

MFA0I03

VIPOIO3 (DIG 7)

MEDOIO3
MBHOIO3 H&V
MFDO104

ITV0I04 +VIP0I04 (DIG 2)
MFDOI04A

MBHOI04 H&V

VIPOIO4A (DIG 7)
MFAOI0S

MEEOI05

MBHOIO5H&V / IPMOIOS
ITVOIOS + VIPOIOS (DIG 3)

RIBOIOS PVs RO15

MFAQI06
MBHOIO6H&V

(DIG 3)

MADOIO6AH&V

VIPOIO6A,C,D,E  (DIG 3)

MBOO0I06

ITVOIO6A
VIPOIO6B

SFYOIA3

MFLOI07

MADOIO7H&V

VBV0I07

VDP0IO7 + VIPOIO7 (DIG 4)
IPMOIO7

MBHOIO7AH&V

(DIG 3)

ICvoI107
SFYOIA4

MQS0107
VBVOLOOA
VIPOLOO

VIPOL0020
VCGOL0010
ILMOLO1A
VBVOLOOB

VIPOLO1
MBHOLO1 H&V

ION PUMP
CORRECTORS

(Two sets of coils for
each plane ganged
together in series)

DP ION PUMPS (x3)  VIPOLO1A,B,C
HELICITY CORRECTOR MHEOLO1V

BLM (MPS) ILMOLO1B

Lo mom o
AC Boundary - Plastic Curtain

5D BUBBLE CHAMBER LINE
*DETAILONP.6
Bend angle = 25° = 0.436332 radian
BEAMLINE VALVE VBV5D00
(controls disconnected, inserted)
(3/21/22) 5D-line temporarily removed to make
space for Booster install, AIPINJ Phase Il

x6208 -- by R/S box 2

CORRECTOR MHBOLO2A H&V
BLM (MPS) ILMOLO2

SKEW QUAD MQS0L02B
CORRECTOR MHBOLO2B H&V
HELICITY CORRECTOR MHEOLO3V
CORRECTOR MBHOLO3 H&V
VIEWER+ION PUMP ITVOLO3 + VIPOLO3
QUAD MQJOLO3A

SKEW QUAD/BPM MQSOL03 / IPMOLO3

HELICITY CORRECTOR MHEOLO3H

QUAD

IHAOLO3
(3/3) Rapid Access CARM RM100 P3
FARADAY CUP #2 (1 kW IFYOLO3

i A W

)-

ION PUMPS VIPOLO3C,D,E

(DIG 5)
ION PUMP VIPOLO4A
BLM (MPS) ILMOLO4A
BEAMLINE VALVE VBVOLO4A
BLM (MPS) ILMOLO4B

VIEWER + ION PUMP

BLM (MPS) ILMOLOS
IEEmAEEEEEEEEEEEEEE
oLo4 PVs RO4

ITVOLOS + VIPOLOSA

=

Total Injector Energy = 123MeV %

30Hz uses last four cavities
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VIEWER ITVOLO1 PAGE 3
(2/3) Rapid Access CARM RM100 P2

BPM/ IPMOLO1 /

SKEW QUAD MQSOLO1

QUAD MQJOLO1

FAST VALVE VFVOLO1

BEAMLINE VALVE VBVOLO1A

DIFFERENTIAL PUMP VDPOLO1

BEAMLINE VALVE VBVOLO1B
MQSOLO1A

SKEW QUAD
-

CORRECTOR MHBOLO1A H&V
VIEWER + ION PUMP ITVOLO2 + VIPOLO2
QUAD MQJOL02
BPM/SKEW QUAD IPMOLO2 / MQSOL02
CORRECTOR MHBOL02 H&V
QUAD MQJOL02A
BCM (MPS) IBCOLO2
HELICITY CORRECTOR MHEOLO2H
COLD CATHODE GAUGE ~ VCGOL02A
DIPOLE MDLOL02

2D SPECTROMETER LINE

*DETAILONP.6

Bend angle = -30° = -0.523599 radian

BEAMLINE VALVE VBV2DO0OA
BLM (MPS) ILM2D00A
BLM (MPS) ILM2D00B
DUMP (1 kW) IDL2D00

3D MOTT POLARIMETER LINE
*DETAILONP.6

Bend angle = -12.5° = -0.218166 radian

BEAMLINE VALVE VBV3DO0A

DUMP (1 kW LCW/34 W air)  IDL3D00

EEsmmEsssmsssssssmssa=
BEAMLINE VALVE VBVOLO3A
DIFF PUMP VDPOLO3
BEAMLINE VALVE VBVOL03B
VIEWER ITVOLO4
CORRECTOR MHBOLO4 H&V
BPM / SKEW QUAD IPMOLO4 / MQSOLO4
QUAD MQIOL04
YAO CAVITY 1CVOLO04
FAST VALVE VFVOLO04
ION PUMP VIPOLO4B

0LO3 ION PUMPS (x4)
COLD CATHODE GAUGE

BEAMLINE VALVE

VIP0L0420,30,40,50
VCGOL0410

VBVOL04B

CORRECTOR MATOLOS H&V
BPM / SKEW QUAD IPMOLO5 / MQSOLOS
QUAD MQJOLO5

BEAMLINE VALVE + VBVOLOSA +
ION PUMP VIPOLO5B

0LO04 ION PUMPS (x8) VIPOLO51 -> 0L0O58

COLD CATHODE GAUGE VCGOLO5
BLM (MPS) ILMOLO6A
BEAMLINE VALVE + VBVOLO5B +
ION PUMP VIPOLO6
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Parameters

* Asymmetry
* Difference in X positions
* Difference in Y positions
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Results

Run:14043

h_asym_bpmQi01bWS

Entries 3436
Mean 5.196e+04
Meany -865.7
Std Dev 6882
Std Dev y 1851
x2 / ndf 15.99/3
PO 1.191e+04 + 9.365e+01

p1 -0.2458 + 0.0018

asymmetry

*

| | |
45000 50 000 60000

scandata1
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h_asym_bpmO0i01bWS

Run:14054

Entries 2630
Mean 5.108e+04
Meany —653.1
Std Dev 6638
Std Devy 1773
x2 / ndf 8.038 /1
PO 1.183e+04 + 1.115e+02

p1 -0.2441+ 0.0022

*

|
000 60000

scandata1




m 14043 Slope 14043 Slope Error 14054 Slope 14054 Slope Error

asym_bpm2i00WS -0.2539 0.0019 -0.2507 0.0023
2 asym_bpm2i00aWS -0.2545 0.0020 -0.2513 0.0025
3 asym_bpm2i01aWS -0.2523 0.0019 -0.2485 0.0023
4 asym_bpm1i02WS -0.2615 0.0022 -0.2570 0.0026
5 asym_bpm1i04WS -0.2603 0.0023 -0.2579 0.0028
6 asym_bpm1i05WS -0.2619 0.0021 -0.2577 0.0025
7 asym_bpm1i07WS -0.2630 0.0020 -0.2598 0.0025
8 asym_bpmOi01WS -0.2640 0.0023 -0.2635 0.0029
9 asym_bpmO0i01bWS -0.2458 0.0018 -0.2441 0.0022
10 asym_bpmO0Oi05WS -0.3165 0.0040 -0.3167 0.0045
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Diff X |A sl
m 14043 Slope 14043 Slope Error 14054 Slope 14054 Slope Error

diff_bpm2i00X -0.0199 0.0021 -0.0177 0.0023
2 diff_bpm2i00aX 0.0293 0.0026 0.0295 0.0030
3 diff_bpm2i01aX -0.0210 0.0050 -0.0139 0.0061
4 diff_bpm1i02X 0.0018 0.0051 0.0007 0.0059
5 diff_bpm1i04X 0.0014 0.0043 -0.0016 0.0049
6 diff_bpm1i05X -0.0178 0.0112 -0.0037 0.0134
7 diff_bpm1i07X 0.0096 0.0096 0.0183 0.0110
8 diff_bpmO0i01X -0.0006 0.0068 0.0086 0.0077
9 diff_bpmO0i01bX 0.0075 0.0039 0.0099 0.0045
10 diff_bpmO0i05X -0.0044 0.0085 0.0127 0.0098
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Diff Y |A sl
m 14043 Slope 14043 Slope Error 14054 Slope 14054 Slope Error

diff_bpm2i00Y -0.0046 0.0011 -0.0062 0.0013
2 diff_bpm2i00aY -0.0120 0.0045 -0.0038 0.0056
3 diff_bpmz2i01aY -0.0216 0.0058 -0.0110 0.0070
4 diff_bpm1i02Y -0.0347 0.0059 -0.0280 0.0069
5 diff_bpm1i04Y 0.0532 0.0062 0.0389 0.0079
6 diff_bpm1i05Y 0.0591 0.0114 0.0499 0.0138
7 diff_bpm1i07Y 0.0301 0.0077 0.0335 0.0091
8 diff_bpmO0i01Y -0.0019 0.0041 0.0010 0.0048
9 diff_bpm0i01bY -0.0325 0.0041 -0.0300 0.0048
10 diff_bpmO0i05Y -0.0485 0.0080 -0.0444 0.0098
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asymmetry
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Summary

* Analysis is done up to Faraday Cup 1.
* IPM1103 is not connected.
* Asymmetry slopes are consistent for both the runs.

* A small deflection in asymmetry is observed in the IPM0I105. May
be due to A2 and Chopper.
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Backup



Result

> 3000 h_asym_bmenOSWS
g 5 Entries 3436
£ C Run:14043 Mean 5.196e+04
E C -
> 2000~ Mean y -1194
© C Std Dev 6882
1000/— Std Dev y 2725
- x2 / ndf 10.07 /3
o~ po 1.526e+04 + 2.039e+02
C p1 -0.3165 + 0.0040
~1000—
~2000{—
~3000—
~4000{—
I )
CL P P P P
40000 45000 50000 55000 60000
scandata1l
h_asym_bpmOQi05WS
2 3000 n_asym.op
k] = Entries 2630
E = Run:14054 Mean 5.108e+04
& 2000[— Meany -891.6
® o Std Dev 6638
1000|— Std Devy 2519
C ¥2 / ndf 3.801/1
o= po 1.531e+04 + 2.289e+02
- p1 -0.3167 + 0.0045
-1000{—
~2000—
-3000{—
~4000{—
CL . P P P P
40000 45000 50000 55000 60000

scandata1l

asymmetry

asymmetry

h_asym_bpm1i05WS
< Run:14043 Entries 3436
2000 — Mean 5.196e+04
- Mean y -931.7
C Std Dev 6882
1000— Std Dev y 2009
- x2 / ndf 11.84/3
C pO 1.268e+04 + 1.091e+02
o pt ~0.2619 + 0.0021
~1000(—
~2000(—
~3000(—
CL . 1 1 L L
40000 45000 50000 55000 60000
scandatal
h_asym_bpm1i05WS
N Run:14054 Entries 2630
2000 — Mean 5.108e+04
L Mean y -689.3
C Std Dev 6638
1000[— Std Devy 1905
- 2 / ndf 4.965/1
- po 1.248e+04 + 1.271e+02
YU pt ~0.2577 + 0.0025
~1000(—
~2000—
~3000(—
b Ll Ll L L
40000 45000 50000 55000 60000
scandatal

asymmetry

asymmetry

h_asym_bpm1i04WS
~ Run:14043 Entries 3436
2000 — Mean 5.196e+04
L Meany -928
- Std Dev 6882
1000 — Std Dev y 2026
C ¥2 I ndf 13.2/3
- [o10] 1.26e+04 + 1.16e+02
o p1 ~0.2603 + 0.0023
~1000(—
~2000(—
~3000(—
CL . - - -
40000 45000 50000 55000 60000
scandatai
h_asym_bpm1i04WS
I~ Run:14054 Entries 2630
2000 — Mean 5.108e+04
L Meany -685.3
- Std Dev 6638
1000 — Std Dev y 1934
C ¥2 I ndf 2.964 /1
- [o10] 1.25e+04 + 1.43e+02
0— pi 0.2579 + 0.0028
~1000—
-2000(—
~3000(—
bl Ll Ll Ll Ll
40000 45000 50000 55000 60000
scandatai



asymmetry

asymmetry

Result

h_asym_bpm2i00aWsS
N Run:14043 Entries 3436
2000 — Mean 5.196e+04
C Mean y -904
B Std Dev 6882
1000— Std Dev y 1945
- 2 / ndf 16.16 /3
- po 1.233e+04 + 1.045e+02
o p1 ~0.2545 + 0.0020
~1000[—
~2000—
-3000(—
bl Ll Ll Ll Ll
40000 45000 50000 55000 60000
scandatal
h_asym_bpm?2i00aW$s
N Run:14054 Entries 2630
2000— Mean 5.108e+04
- Mean y -665.8
C Std Dev 6638
1000 — Std Dev y 1853
- 2 / ndf 2.732/1
- pO 1.218e+04 + 1.254e+02
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