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1. For each BPM, the wires are: +X+, +X-, +Y+, +Y-.

2. BPM ORO6 is not connected as of October 16, 2008.
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3. There are only two injector BPMs we are not reading: OR03 and OR04.



DAQ Signals

Notes:

1.
. The average BPM wire signal is +4 V.

2
3.
4. The Phase Monitor signal is £2 V,

At 100 pA, BCMOLOZ2 signal is +2.6 V.

The Battery signal is +3.0 V.
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Injector BPMs

1. iocsel1, iocse12, and iocse19 have “TRANSPORT” style IF cards
2. Sampling time is 140 ps

Tek  .JL. @ Trio'd M Pos: 152005 Tek .M. ® Stop M Pos: 145,005 TRIGGER
+ -

Type

1102, tune it 1102, tune Source

CHI
beam beam

Slope
Risina

Mode

Coupling

CHZ 1004 bl SO0L0.15 CHZ 1004 bl SO0L0.15
CH3 1.00%  CHA 1.00% 21-0ct-03 23:26 CH3 1.00%  CHA 1.00% 21-0ct-03 2333
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i Coupling Coupling

CHZ 00y k50008 CHZ 200 bl 250 5 CHZ ™ 5604
CH3 100y CHA 200my  271-0ct-03 2340 22-0ct-03 20:35 23.3307Hz




Notes:

1. Chan 1: X+, Chan 2: X-, Chan 3: MPS (Trigger)
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Helicity Board

Inputs:
1. LEMO_0O: Beam Sync FIBER_9

Outputs (Fiber-optic Signals):

Real time helicity: FIBER_2 to Helicity Magnets, FIBER_10 to Pockels Cell
QRT: FIBER_3 to Halls and Mott Polarimeters

MPS: FIBER 4 to Halls and Mott Polarimeters

T120: FIBER_5 (¥4 T_Stable = 8.3333 ms)

Reporting Helicity: FIBER_6 to Halls and Mott Polarimeters, iocse9 and iocsel4
Pair Sync or Helicity Delay: FIBER_7 to Halls and Mott Polarimeters
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___[es/opshome/edm/gun/GUN_E_helboard.edl  [EMEIE

Software: Helicity Control Board
When Configuration is changed please contact
1. MPS (T-Settle): 500, 200, 100, and 60 us |Scott Higgins and Sue Witherspoon to set new

configuration as default.

2. Reporting Delay: No Delay, 2, 4, or 8

Cycles CONTROL MONITOR
3. Helicity Pattern: Pair (+- or -+) or Quartet || =" soo usee ) | IELEE
(_++_ or +__+) Reporting Delay 8 cycles _J
4. Pattern: Toggle or Random :2:‘;‘?)'::";:;2"‘“ TGl Quartet
5. Integration Window (T_Stable): 33.3332 Pattern Random __|
ms or 3.920 ms gt?ﬁfse[ect Free | ;
6. CLOCK: Free running (f = 29.xx = GOHAPPEX Pair Sync )
1/(T_Settle+33.3332 ms) or 30 Hz Beam || 8 Delay TEEEIM] N No Delay|
Sync (f = 30 = 1/(T_Settle + T_Stable) Helicity Cycle Rate | aorz

7. Output Select: Pair Sync or Helicity
Delay (used with GO dummy Pockels
Cell)

8. GO0 Delay: No Delay, 1, 2, or 4 Cycles.
Delay of helicity signal for Helicity Delay

9. Helicity Cycle Rate: 30 Hz or 250 Hz

Hardware Rev.| MONTH [l DAY YEAR I




Should we build a new Helicity
Board?

v/ Easy to program
v More choices of T_Settle and helicity reversal frequencies



Notes:
1. The 30 Hz Beam Sync signal is missing

2. On Monday October 13, 2008, the Helicity Board was re-programmed:
v T Settle: 10, 60, 100, 500 ps
v Helicity Cycle Rates: 30 Hz or 1 kHz
v Integration Window (T_Stable) is 980 ps for 1 kHz

3. Parity ADC internal programming:
|.  For 30 Hz helicity reversal:

v Acquisition starts 40 us after the gate begins
v There are 4 blocks of 4161 samples/block for each gate.
v The acquisition time is 33.328 ms

Il. For 250 Hz helicity reversal:

v Acquisition starts 40 us after the gate begins
v There are 4 blocks of 485 samples/block for each gate.
v The acquisition time is 3.880 ms

lll. For 1 kHz helicity reversal:
v Acquisition starts 40 us after the gate begins
v There are 4 blocks of 117 samples/block for each gate.
v The acquisition time is 936 us



30 500 29.58 7.386 33.83 14.78

30 200 29.76 7.451 33.53 14.91
30 100 29.90 1.474 33.43 14.96
30 60 29.94 7.485 33.39 14.97
250 500 226.3 56.56 4.420 113.1
250 200 242.7 60.68 4.120 121.4
250 100 248.8 62.68 4.020 124 .4
250 60 251.3 62.81 3.980 125.6
Notes:

1. These values as measured by a scope

2. Signals to Parity DAQ: MPS (T-Settle), QRT, Reporting Helicity, and Pair-Sync
3. The length and frequency of Pair-Sync are identical to Helicity

4. The length of QRT is identical to Helicity

5. The integration window is generated by MPS AND Pair-Sync

6. The integration window for 30 Hz is 33.33 ms and for 250 Hz it is 3.92 ms



Parity ADCs

» Accepts bi-polar signals of £10 V

» Maximum sample period is 500 kHz

» Each sample is 18-bit measurement

» Single bit error on one sample is 76.29 puVv

30 33,328 16,664 0.59 +2,184,183,808
250 3,880 1,940 1.73 +254,279,680

1,000 936 468 3.53 +61,341,696
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Battery Signals (3 V)
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Batteryl and Battery2 Round Trip to Laser Table
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Pockels Cell OFF

No Helicity Pickup

| Transmission of X and Y Position Differences, Run 499

T 015 —
: 0.12—
u.usf—
- ok bt }
07— """""""""""""""""""""""""""""""""""" %’ """"""""""""""""""""""""""""""""""""""""""
Random, 8-Cycles w1 d
g ay g g T g T € LT &
Delay’ Run 499 wl(l'fga %1}94 %1}98 lvk\ﬂ;ae w,\:ﬂfﬂeq w":ﬂms w":ﬂm? w’(ﬂ(a’ H"‘:o“a‘? Wi
T =
= 0.04 :—
H 0.02;— + {
L. T R I e ] S s
n.nzi— + % } i * +
0.04 —
-0.06 E—
S g M oy M g 0, M 0 gy M, W g g,
Transmission of X and Y Position Differences, Run 502
E 0.05 — i
E L . T [ R S
-0.05 ;— L t t + } i +
0.1 =—
045 =—
Random, No 02 = *
0.25 —
Delay’ Run 502 *‘Qw'(mg tQM‘lmg tQM‘lme JLQW(H;O@ *\vak\ﬂlaa ’qutms Jrqz)“’"‘lﬂ.rﬂ; th(ﬂm, JLm‘"‘it'l'.':l'.a JLQWK
B 0.04 =
= 0.02 —
S S F——— S
-0.02 —
0.04 = % { +
-0.06 =— %
0.08 —
01 =—
012 =— ‘ ) . ! |
7 7 ¥ 7 7 7 7 ¥ 7
Qw’(r,-az Qw’bla, OHI’(_HGB OW"L%E Qw’(amz‘q Qw’(a,-as Qw’(a,-ﬂ, Qw’(aio, Qw’(aLOE Wi



Pockels Cell Alignment

* With a Spinning Half Wave Plate or a
Spinning Linear Polarizer and a Scope, the
Circular polarization was maximized by
checking:

1. Laser isogyro pattern

2. Pockels Cell Pitch, Yaw, Roll, X & Y

3. Pockels Cell Voltages

e The above was checked for IHWP IN and
OUT and for 30 Hz and 250 Hz helicity
reversal

* The Circular polarization = 99.97 % and the
Linear Polarization = 2.56 %

B3l [csjopshome/edm/pol _source/Parity.edl .. . [EHENES
Laser Polarization & Parity Controls

INSERTABLE waveplate Jour .y
RETRACT {INSERT
ROTATING waveplate [T 6 |
GUNZ: PC (PITA) POS [6azs CEr || bl
Main Pockels Cell
On / Off

GUNz: PC (PITA) NEG | 3.956 .

GUN3: PC (PITA) POS I 5.000 Green = ON

GUN3: PC (PITA) NEG I 5.000

HALL A 1A [5.000 Hall A 14 rotation (14 Slope)
HALLB:IA [S00 Hall B 1A rotation (1A Slope)

HALLC: 1A [5.000 E_E Hall C 14 rotation {IA Slope)

|A Slope control. Verify red

surrounds the S1, 52, or 53 ﬂ ID
above before adjusting slope. i L »
This is a dynamic adjustment, so

system response must be charted
as change is made.

dead 5000 HW

channel 5.000 " )
STRIPTOOL II’ |5.250 E:- 5000 NV




Hall A 1A

IA Scan, Run 401, QWK_1102

6000
4000
2000

-2000
-4000
-6000

1600
1400
1200
1000
800
600
400
200

1600
1400
1200
1000
800
600
400
200

-III|III|III|III|III|III|III 1

Aq=-634.99 +
-26.75 xV

‘200 400 0 {00 20

Acharge_QWHK_1102 (ppm) vs. Voltage (V)

Ax =1371.69 +
1.09 xV

‘200 400 0 {0 =0

Ax_QWIEK_1102 (nm) vs. Voltage (V)

Ay = 1045.60 +
-1.96 xV

‘200 @00 0 W00 200

Ay_QWK_1102 (nm) vs. Voltage (V)



RHWP Study

RHWP scan, Run 388, PITA =0, IHWP IN, QWK_1102

2000
1500
1000
500

0
=500
-1000

“§0 80 100 120 140 de0 180"
Acharge_QWEK_1102 {ppm) vs. Theta

=
&
[=]
=

Ag= 297.09 + -1444.16 sin (20+ 137.71) + -145.99 sin (40+ 13.20)

20040 T e0 80 00 120 140 160 180
AX_QWK_1102 {um) vs. Theta

Ax= 1.56+ 0.17 sin (20+ 117.68) + -0.52 sin (40+ 70.80)

. M M PR T S S R S S N S S S N S S SR ST ST S S N
20 40 60 80 100 120 140 160 180
Ay_QWEK_1102 {um) vs. Theta

Av= 107+ -0.28sin (20+ 148.12) + -0.09 sin (40+ 64.98)
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RHWP scan, Run 402, PITA = 0, IHWP IN, QWK_1102

L L 1 L n |
20 40 60 80 100 120 140 160 180
Acharge_QWK_1102 {ppm) vs. Theta

Aq = 290.84 + -1467.73 sin (20+ 137.42) + -157.97 sin (46+ 14.76)

o000 asan NN
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=

L o L L I
20 40 60 80 100 120 140 160 180
Ax_QWK_1102 (um) vs. Theta

Ax= 1.65+ 0.11 sin (20+ 85.80) + -0.47 sin (40+ 60.41)

26 6 50 50 00 20 40 60 180
Ay_QWK_1102 (um) vs. Theta

= LI12+ -0.16sin (20+ 154.60) + -0.12 sin (40+ 39.36)

‘ RHWP scan, Run 403, PITA = -180, IHWP IN, QWK_1102 ‘

8000 i s L o ., L ;
20 I 0 50 100 %0 40 Téo T80
Acharge_QWK_1102 {ppm) vs. Theta

Aq = 292.53 + -2494.23 sin (20+ 136.13) + 5754.85 sin (40+ 92.33)

L 1 L L | . |
20 40 60 80 100 120 140 160 180
Ax_QWK_1102 (um) vs. Theta

Ax=_ L70+ 0.25sin 20+ 84.17)+ -0.73 sin (40+ 67.87) ‘

RHWP scan, Run 405, PITA = 0, IHWP OUT, QWK_1102

L L |
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Acharge_QWK_1102 {ppm) vs. Theta

‘ Aq =-482.88 + 1542.49 sin (20+ 136.94) + -402.93 sin (46+ 114.20) ‘

L o L L | I
20 40 60 80 100 120 140 160 180
Ax_QWK_1102 (um) vs. Theta

1.86 + -0.04 sin (20+ 131.72) + 0.41 sin (40+ 122.94) ‘
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Ay_QWK_1102 (um) vs. Theta

‘ Ay=_ 114+ 0.20 sin (20+ 148.67) + 0.11 sin (40+ 114.61)

‘RHWP scan, Run 404, PITA = -180, IHWP OUT, QWK_IIIJZ‘

L L e L e M
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Ay_QWK_1102 (um) vs. Theta

Ay= 117+ -0.31sin (20+157.96) + 0.66 sin (40+ 103.73)
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Acharge_QWK_1102 {ppm) vs. Theta

L L
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‘ Aq= 86.71+ -473.49 sin (20+ 138.49) + 1140.63 sin (40+ 92.69)
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Ax_QWK_1102 (um) vs. Theta
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‘ Ax= -0.49+ 0.07 sin (20+ 29.89) + -0.19 sin (46+ 91.57) ‘
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‘ Ay= -0.36+ -0.11 sin (20+ 138.05) + 0.10 sin (40+ 90.00) ‘




T-Settle Study
(500, 200, 100, 60 us)

30 Hz

Run 399: PC OFF, IHWP IN, 500 pus
Run 381: IHWP OUT, 500 pus

Run 382: IHWP IN, 500 pus

Run 383: IHWP IN, 200 pus

Run 384: IHWP IN, 100 pus

Run 385: IHWP IN, 60 pus

R e o



Transmission of Charge Asymmeatry, Run 389
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60 Hz Noise Search with Extech
480824 EMF Adapter and
a Fluke 87

Three high reading areas:

1. PSS 500 keV MBOOIO6 Dipole current sensor
2. VIPOLOZ ion pump and its power supply
3. VIPOLO3 ion pump and its power supply
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Beams Crosstalk

Run 410: Hall A 120 pA, Hall C 0 pA
Run 412: Hall A0 pA, Hall C 110 pA
Run 413: Hall A 120 pA, Hall C 0 -110 pA, Hall C laser phase 55 degree

Run 414: Hall A 120 pA, Hall C 110 pA, changed Hall C laser phase



Transmission of Charge Asymmeatry, Run 410

Charge asymmetry (ppm)
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Transmission of Charge Asymmeatry, Run 412
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Hall C Current Scan

Hall C Current Scan, , Run 413, QWK 0105
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Hall C Laser Phase Scan

Hall C Laser Phase Scan, , Run 414, QWK 0105
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1 kHz Helicity Reversal



30
30
30
30

1000
1000
1000
1000

Notes:

500
100
60
10

500
100
60
10

29.58
29.90
29.94
29.99

675.7
925.9
961.5
1010

7.386
71.474
7.485
7.496

168.9
231.5
240.4
252.5

1. These values as measured by a scope

2. The integration window for 1 kHz is 0.980 ms

33.83
33.43
33.39
33.34

1.480
1.080
1.040
0.9900

14.78
14.96
14.97
14.99

337.8
463.0
480.8
505.1



T-Settle Study
(500, 100, 60, 10 us)

1. Run477: PC OFF, IHWP OUT, 100 ps
2. Run 470: IHWP IN, 100 ps
3. Run 471: IHWP OUT, 100 ps

4. Run 472: IHWP OUT, 100 us, Toggle, No Delay (not analyzed yet)
5. Run 479: IHWP IN, 100 ps, Toggle, No Delay (not analyzed yet)

* Notes:
1. CODA gave error messages with the other T_Settle choices
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Transmission of Charge Asymmeatry, Run 477

Charge asymmetry (ppm)
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Summary

The parity DAQ, BPMs, and Analysis are working fine

30 Hz:
1. The standard PQB at 30 Hz was achieved

250 Hz:
1. The PQB at 250 Hz very similar to 30 Hz otherwise for the 60
Hz noise

1 kHz:
1. The PQB at 1 kHz very similar to 30 Hz, again issues with 60
Hz noise (less sensitive than at 250 Hz)

What's next?
1. Finish analysis: 4 blocks, Phase Monitor, Batteries, ...
2. Study 1 kHz for all T_Settle choices
3. Photocathode rotation
4. Check Helicity Magnets, Mott Polarimeters at 1 kHz helicity
reversal



