Pion-L'T' Run Plan - Part 3
August 16, 2022

6.399 GeV Beam Plan

Initial beam activities

e While waiting for beam, configure the spectrometers for beam checkout:
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Change SHMS polarity to positive. Turn the beam off while ramping the SHMS.
and carefully follow the magnet cycling procedure.

HMS angle = 13.81 (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

HMS momentum = -3.921 GeV/c. Negative polarity. (follow the magnet cycling proce-
dure).

SHMS angle = 17.86 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

SHMS momentum = 2.412 GeV/c.
Update standard.kinematics with the new settings.

Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 50 ptA beam and the projected rates listed above, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk., and a 215 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 12
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) —1
PS4(HMS-ELREAL) 11
PS5(HMS-ELREAL xSHMS-3/4) -1
PS6(HMS-3/4xSHMS-3/4) —1
EDTM Target Prescale Rate 10 Hz
cermodel( ON

HMS large and SHMS collimators.

Warning!!! Rates are high here!!! 50 ¢A beam is the highest that is recommended.

2 x 2 raster should be on.

e Beam checkout.

Follow the notes at:

https://hallcweb. jlab.org/wiki/index.php/Beam_Checkout_Procedures
p J g pap

including the “Carbon-hole” check to verify beam+target alignment and MCC raster size

calibration.



e Fix beam angle at target.

Do this step only if MCC is unable to restore the beam positions used at the previous energy.

Use the gui at: |[/home/cdaq/users/gaskelld/target_bpm/target_bpm.py]

Adjust 3HOTAx.y to remove slope while keeping 3HO7Cx.y fixed

Recheck carbon hole and iterate as necessary.

Items to be done as soon as possible at this energy (time determined by RC).

e Energy determination with arc.
The Run Co-ordinator will coordinate the timing of this with the Program Deputy. MCC
will have to set up a clean dispersive tune. It is important for the Shift Leader to make a full
hclog entry of the MCC data. Follow the “Hall C Beam Energy Measurement Procedure” at
MCC Ops Doc: MCC-PR-06-004.

e BCM calibrations.
The Run Co-ordinator will coordinate the timing of this with the Program Deputy. Due
to very high rate settings at this beam, we will need a special BCM calibration to
estimate as accurately as possible to a current as low as 1 pgA. in addition to the
regular BCM Calibration reliable at 80 yA beam. This requires MCC’s ability to reliably
deliver 65-80 pA beam. so this calibration might have to wait at least a few days. The BCM
calibration procedure is at:
[https://hallcweb. jlab.org/doc-public/ShowDocument?docid=957]
Dave Mack will analyze the data later.




Q%=1.45, W=2.02, z=0.3118, high ¢ data taking

Nominal Q?=1.45 GeV?/c?, W=2.02 GeV, =0.3118 Kinematics

E, E. B € [t] P &,
GeV  GeV  deg (GeV/c)? GeV/e deg
6.399 3.921 13.81 0.867 0.114 2.412 -19.86

1. |ple,e'mt)n| LH2 SHMS right (6 = 17.86°) run.
Set up the following configuration:
(a) Do not change the spectrometer angles or momenta. They should be the same as the
previous setting.
(b) Insert 10 cm LH2 target.
(¢) Update standard.kinematics with the new settings.

(d) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.

For 50 pA beam and the projected rates listed below, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk, and an 2800 Hz DAQ rate overall.

Projected prescale GUI settings: N
PS1(SHMS-3/4) 13 f WWY
PS2(SHMS-ELREAL) -1 » \‘\"9 "\a??j
PS3(HMS-3/4) -1 A\ U Cadlh
PS4(HMS-ELREAL) 11 f o v
PS5(HMS-ELREAL xSHMS-3/4) 0 v A
PS6(HMS-3 /4x SHMS-3/4) 4 oo
EDTM Target Prescale Rate 10 Hz
cermodel0 ON

HMS HMS SHMS  SHMS  SHMS Random coinc. Real coinc.

e” rate 7 rate | 7" rate K rate prate | (e” + %) (7 + K+p) e -

92 kHz 16 kHz | 241 kHz 48 kHz 161 kHz | 2600 Hz | 58 Hz

f(e) fadcmodel0 Run: Start by taking a 2 minute fadecmodelO run. Be sure to mark this
clearly on the Run Sheet. After the run. it is extremely important to unclick the
fadcmodel0 setting button.



(f) Take data for approximately 0.5 hour (at 100% efficiency) at 50 pA to give
104,000 p(e,e'7")n coincidences. Use the physics replay to keep track of the event
total. /

ey

The first run should be ~ 10 mf‘nﬁ&ée(

immediately analyzed to get an indication of the pion rate. Use this to calculate how
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-\/ 2 Thick Dummy target SHMS right (6 = 17.86°) run.
Now put in the “thick” dummy target (£5 cm) and initially set prescale factors to the same
as the LH2 run.
If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each. the
PS1.4 factors can be decreased accordingly.
Current limit: 40 pA.
DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

Take data for 0.1 hour (100% efficiency) at 40 pA.
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3. LH2 SHMS center (0 = 19.86°) run.

(a)

Move the SHMS to 19.86 deg (from TV). Be sure to record and photograph the actual
vernier value to 0.005 degree precision.

Insert the LH2 target. Leave the spectrometer magnet settings unchanged.

Update standard.kinematics with the new settings.

Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 60 pA beam and the projected rates listed below, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk. and a 2500 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 12
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) ~
PS4(HMS-ELREAL) 11
PS5(HMS-ELREAL xSHMS-3/4) 0
PS6(HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel( ON
HMS HMS SHMS SHMS  SHMS Random coinc. Real coinc.
e” rate 7 rate | 7' rate Korate prate | (e + %) (7 + K+p) e” T

111 kHz 20 kHz

162 kHz 34 kHz 129 kHz | 2200 Hz | 18-20 Hz

fademodel0 Run: Start by taking a 2 minute fademodel0 run. Be sure to mark this
clearly on the Run Sheet. After the run, it is extremely important to unclick the
fademodel0 setting button.

Take data for 0.5 hour (100% efficiency) at 60 pA to get about 120,000

p(e,e'7")n coincidences. Use the physics replay to keep track of the event total.
(S 10007 A Gk iency

The first run should be ~ 20 ittt t 100%’ data’taking efficiency), and should be

immediately analyzed to get an indication of the pion rate. Use this to calculate how

long to run to get the desired statistics.
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\A. Al(e, e'm™) X | Thick Dummy target SHMS center (8 = 19.86°) run. (

Now put in the “thick” dummy target (=5 cm) and initially set prescale factors to the same
as the LH2 run.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each. the
PS51.4 factors can be decreased accordingly.

Current limit: 40 uA.

DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

Take data for 0.1 hours (100% efficiency) at 40 pA.



5. (ple,¢'r+)n) LH2 SHMS left (§ = 21.86%) run.

(a)

Move the SHMS 21.86 deg (from TV). Be sure to record and photograph the actual

vernier value to 0.005 degree precision.
Put in the LH2 target. Leave the spectrometer magnet settings unchanged.
Update standard.kinematics with the new settings.

Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 80 ;1A beam and the projected rates listed below, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk, and a 2600 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1({SHMS-3/4) 12
PS2(SHMS-ELREAL) =]
PS3(HMS-3/4) &
PS4(HMS-ELREAL) 11
PS5(HMS-ELREALxSHMS-3/4) | 0
PS6(HMS-3/4x SHMS-3/4) S
EDTM Target Prescale Rate 10 Hz
cermodel( ON
HMS HMS SHMS  SHMS  SHMS Random coinc. Real coinc.
¢~ rate 7~ rate | 77 rate K rate prate | (e” + %) (7 + K+p) e -7
147 kHz 26 kHz | 114 kHz 26 kHz 114 kHz | 2300 Hz | 2527 Hz

fademodel0 Run: Start by taking a 2 minute fadecmodel0 run. Be sure to mark this
clearly on the Run Sheet. After the run, it is extremely important to unclick the
fadcmodelO setting button.

Take data for approximately 0.5 hour (at 100% efficiency) at 80 uA to get
about 160,000 p(e,e'7")n coincidences. Use the physics replay to keep track of the

event total. za:ﬁd-{%}%ﬁ e I y Vil . .
The first run should Be ~ 20 minutes (at "100% data taking efficiency), and should be

immediately analyzed to get an indication of the pion rate. Use this to calculate how

long to run to get the desired statistics.
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6. |Al(e, e'm 1) X | Thick Dummy target SHMS left (6 = 21.86°) run.

Now put in the “thick” dwmnmy target (£5 cm) and initially set prescale factors to the same
as the LH2 run.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each. the
P51,4 factors can be decreased accordingly.

Current limit: 40 pA.

DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

Take data for 0.1 hours (100% efliciency) at 40 pA.



6.399 GeV fADC Deadtime Study. e@u_g,ﬁgwl

This is an optional setting to fill time before changing SHMS aerogel from the n = 1.015 tray. to

the n = 1.011 tray. If there is significant delays the RC may decide to cut any amount of this

setting in order to schedule the change with Vladimir Berdnikov and the other Hall C techs. The

tray must be replaced before the starting the Q% = 2.73, W= 2.63. setting, but the Heep coins may

be done before or after the change.

L

3. DO NOT check fADCmodel0 in the coda GUI!

Insert the 10 cm LH2 target. and leave the spectrometer settings unchanged from the previous

setting.

. Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz. The predicted

prescale values are listed in the table below. Keep PSHh = 0 at all times. Beam current is

assumed to be 80 pA.

Projected prescale GUI settings:

PS1(SHMS-3/4) See Table
PS2(SHMS-ELREAL) —].
PS3(HMS-3/4) -1
PS4(HMS-ELREAL) See Table
PS5(HMS-ELREAL x SHMS-3/4) 0
PS6(HMS-3/4x SHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel() ON

4. Take 50000 pion events at each setting current. Estimated run time is in at 100% efficiency.

6.399 GeV p(e,e'nrt)n FADC Deadtime Study

A Targets | ffpmus i | fppius 0% | DAQswus DAQuus TR
Orns = 13.81, Pyyrs=-3.921 GeV/c, Osppars = 21.86, Pspprs=+2.412 GeV/e .
60 LH2 | 191kHz 12 |[131kHz 11 100 Hz 100 Hz 020 hr 2277
Y40 LH2 | 127kHz 11 | 87kHz 10 100 Hz 100 Hz  0.30 hr %3
30  LH2 | 96 kHz 11 | 65kHz 10 100 Hz 100 Hz  0.40 L 4H. 7w
Z2)20 LH2 | 64kHz 10 | 43kHz 9 100 Hz 100 Hz  0.60 hr (b, »Y
3)12  LH2 | 38 kHz 9 | 26kHz 9 100 Hz 100 Hz 1.0 hr | (0. Twwm

Total Time (at 100% efficiency): 2.5 hrs
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Heep-check coincidence runs' : cwu be done oMer m“%ql‘ ‘L“h?"

1. |p(e, €'p) equal angles and momenta setting
q &

6.399 GeV Heep-check coincidence run A

Ouars  Prms | Osams  Psmaus | Rategus  Ratepag | Time
18.60 -4.752 | 37.98 2.412 156 Iz 215 Hz | 10 min

Set up the following configuration:

(a) Change SHMS polarity to positive. Turn the beam off while ramping the SHMS.
and carefully follow the magnet cycling procedure.

(b) Set the SHMS magnets to +2.412 GeV/c.

{c) SHMS angle = 37.98 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

(d) Set HMS magnets to —4.752 GeV/c (follow the magnet cycling procedure).

(e) HMS angle = 18.60 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

(f) Update standard.kinematics with the new settings.

(g) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.

For 80 pA beam and the projected rates listed above, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk. and a 215 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1{SHMS-3/4) 5
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) -1
PS4(HMS-ELREAL) 3
PS5(HMS-ELREAL xSHMS-3/4) 0
PS6(HMS-3/4xSHMS-3/4) - -1
EDTM Target Prescale Rate 10 Hz
cermodel() ON

(h) HMS large and SHMS collimators.
(i) Stable 80 A beam with 2 x 2 raster on.

fadcmodel0 Run: Start by taking a 2 minute fademodel0 run. Be sure to mark this clearly
on the Run Sheet. After the run. it is extremely important to unclick the fademodel0
setting button.

Data: Take one run with a total of 90.000 e + p elastic scattering coincidences. This run
should be taken for 10 minutes at 100% efficiency. and should be immediately analyzed,
checking Erniss and pmiss. while taking the Dummy.

Estimated Running Time: 10 minutes at 100% efficiency.

10
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2. |Al(e, ¢'p) X | Thick Dummy target run for Heep-check.

Insert the “thick” dummy target {£5 cm) and run for 6 minutes at 40 pA (assuming 100%
efficiency}.
DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

11
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3. [p(e, e'p) setting for HMS angle and both spectrometer momenta]

§.399 GeV Heep-check coincidence run

Orars  Prwas | Osuars  Psums | Rateps Ratepag | Time
21.10 -4.391 | 34.47 2.792 76 Hz 238 Hz | 10 min

Set up the following configuration:

(a) Set the SHMS magnets to +2.792 GeV /c (follow the magnet cycling procedure).
(b) SHMS angle = 34.474 deg {from TV). Be sure to record and photograph the actual

vernier value to 0.005 degree precision.

(c) Set HMS magnets to -4.391 GeV /c.

(d) HMS angle = 21.10 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

{e) Update standard.kinematics with the new settings.

(f) Set the PS1(SHMS-3/4) and PS4{HMS-ELREAL) target rates to 100 Hz.

For 70 A beam and the projected rates listed above, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk. and a 238 Hz DAQ rate overall.

Projected prescale GUT settings:
PS1{SHMS-3/4) 4
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) -1
PS4(HMS-ELREAL) 5
PS5(HMS-ELREAL xSHMS-3/4) 0
PS6(HMS-3/4 x SHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel( ON

(g) HMS large and SHMS collimators.
{(h) Stable 80 pA beam with 2 x 2 raster on.

fademodel0 Run: Start by taking a 2 minute fademodel0 run. Be sure to mark this clearly
é on the Run Sheet. After the run, it is extremely important to unclick the fademodel0
setting button.

Data: Take one run with a total of 45,000 e + p elastic scattering coincidences. This run
should be taken for 10 minutes at 100% efficiency, and should be immediately analyzed,
checking Emiss and ppiss. while taking the Dummy.

Estimated Running Time: 10 min at 100% efficiency.

12



- _F. 4. |Al(e, e'p) X | Thick Dumuny target run for Heep-check.

Insert the “thick” dummy target (£5 cmn) and run for 6 minutes at 40 pA (assuming 100%
efficiency).
DO NOT modify standard.kinematics for this run (l.e. keep as for LH2 target).

13



SENTIVG 3

5. [p(e, e'p) setting for HMS angle and both spectrometer momenta}

6.399 GeV Heep-check coincidence run

Ouars  Pums | Osuars  Pswars | Rategas  Ratepag | Time
26.55 -3.716 | 28.46 3.493 21 Hz 244 Hz | 20 min

Set up the following configuration:

(a) Set the SHIMS magnets to +3.493 GeV/c (follow the magnet cycling procedure).
— (b)) SHMS angle = 28.46 deg (from TV). Be sure to record and photograph the actual vernier

value to 0.005 degree precision.
{c) Set HMS magnets to -3.727 GeV/c.
«f (d) HMS angle = 26.55 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.
(e) Update stendaerd.kinematics with the new settings.
(f) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL)} target rates to 100 Hz.

For 70 uA beam and the projected rates listed above. these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk. and a 244 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 3
PS2(SHMS-ELREAL) -1
PS3{HMS-3/4) -1
PS4(HMS-ELREAL) 2
PS5(HMS-ELREAL xSHMS-3/4) 0
PS6(HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel( ON

(g) HMS large and SHMS collimators.
(h) Stable 80 gA beam with 2 x 2 raster on.

fadcmodel0 Run: Start by taking a 2 minute fademodelQ run. Be sure to mark this clearly
on the Run Sheet. After the run, it is extremely important to unclick the fademodel0
setting button.

Data: Take two runs with a combined total of 25.000 e + p elastic scattering coincidences.
The first run should be taken for 10 minutes at 100% efficiency. and should be immediately

analyzed, checking Episs and pp;ss. while taking the second run.

Estimated Running Time: 20 min at 100% efficiency.

14



6. |Al(e, ¢'p)X | Thick Dummy target run for Heep-check.

Insert the “thick” dummy target (£5 cm) and run for 10 minutes at 40 pA (assuming
100% efficiency).
DO NOT modify stendaerd.kinematics for this run (i.e. keep as for LH2 target).

15
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7. p(e ¢'p) setting for HMS angle and both spectrometer momentaj

6.399 GeV Heep-check coincidence run

Omars  Puas | Osuas  Psmars | Ratef87 Ratepao | Time
28.40 -3.514 | 26.81 3.706 14 Hz 315 Hz | 25 min

Set up the following configuration:

(a) Set the SHMS magnets to +3.706 GeV/c (follow the magnet cycling procedure).

(b) SHMS angle = 26.81 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

(¢) Set HMS magnets to -3.514 GeV/c.

(d) HMS angle = 28.40 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

(e) Update standard.kinematics with the new settings.

(f) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For&0 pA beam and the projected rates listed above, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk, and a 315 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 3
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) =1
PS4(HMS-ELREAL) 0
PS5(HMS-ELREALxSHMS-3/4) 0
PS6(HMS-3/4x SHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel0 ON

(g) HMS large and SHMS collimators.
(h) Stable 80 pA beam with 2 x 2 raster on.

fadcmodel0 Run: Start by taking a 2 minute fademodel0 run. Be sure to mark this clearly
on the Run Sheet. After the run. it is extremely important to unclick the fademodel0
setting button.

Data: Take two runs with a combined total of 21,000 e + p elastic scattering coincidences.
The first run should be taken for 10 minutes at 100% efficiency. and should be immediately
analyzed, checking I,,;ss and pp,iss. while taking the second run.

Estimated Running Time: 25 min at 100% efficiency.

16
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8. [Al(e, e'p) X | Thick Dummy target run for Heep-check.

Insert the “thick” dummy target (+5 cm) and run for 10 minutes at 40 pA (assuming
100% efficiency).
DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

17
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9. [p(e. €'p) setting for HMS angle and both spectrometer momenta}

6.399 GeV Heep-check coincidence run

Ounis  Pums | Osums  Pswas | Ratefg@@t Ratepag | Time
33.35  -3.014 93.12 4.220 6 Hz 8302 Hz 1 hour

Set up the following configuration:

(a) Set the SHMS magnets to +4.220 GeV/c (follow the magnet cycling procedure).

(b) SHMS angle = 23.12 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

(¢) Set HMS magnets to —3.014 GeV/c.

(d) HMS angle = 33.35 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

(e) Update standard.kinematics with the new settings.

(f) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 70 pA beam and the projected rates listed above. these prescale [actors should give
100 Hz HMS and SHMS singles event rates to disk. and a 802 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 0
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) . !
PS4(HMS-ELREAL) 0
PS5(HMS-ELREAL x SHMS-3/4) 0
PS6(HMS-3/4xSHMS-3/4) ~1
EDTM Target Prescale Rate 10 Hz
cermodel( ON

(g) HMS large and SHMS collimators.
(h) Stable 80 uA beam with 2 x 2 raster on.

\}/fadcmodelﬂ Run: Start by taking a 2 minute fademodel0 run. Be sure to mark this clearly
on the Run Sheet. After the run, it is extremely important to unclick the fademodel0
setting button.

Data: Take two runs with a combined total of 21,000 e + p elastic scattering coincidences.
The first run should be taken for 30 minutes at 100% efficiency. and should be immediately
analyzed, checking I,,;ss and pmiss. while taking the second run.

Estimated Running Time: 1 hour at 100% efficiency.

18



\{? 10. | Al(e, ¢'p) X | Thick Dummy target run for Heep-check.

Insert the “thick” dummy target (£5 cm) and run for 10 minutes at 40 pA (assuming
100% efliciency).
DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).
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2.63, v=0.3114, low ¢ data taking

Q=278 W=

Nominal Q?=2.73 GeV?/c?, W=2.63 GeV. £=0.3114 Kinematics

E, Eor Ao € t] Pr t4
GeV  GeV  deg (GeV/e)? GeV/e deg
6.399 1.727 28.77 0.458 0.118 4.605 -9.66

1. | ple,e'mt)n| LH2 SHMS right (¢ = 7.66°) run.
Set up the following configuration:
@ (a) HMS angle = 28.77 (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

—~ (b) HMS momentum = -1.727 GeV/c. Negative polarity. (follow the magnet cycling proce-
dure).

@ (c) SHMS angle = 7.66 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

(d) SHMS momentum = 4.605 GeV/c.
e) 10 cm LH2 target.
)
)

B,

f) Update standard.kinematics with the new settings.

/N
(D

(
(

( Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.

For 80 A beam and the projected rates listed below, these prescale factors should give

100 Hz HMS and SHMS singles event rates to disk. and an 830 Hz DAQ rate overall.
Projected prescale GUI settings:
PS1(SHMS-3/4) 14
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) -1
PS4(HMS-ELREAL)
PS5(HMS-ELREALxSHMS-3/4)

@

PS6(HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel( ON

HMS HMS SHMS SHMS SHMS Random coinc. Real coinc.
e” rate 7 rate | 77 rate K rate prate | (e”+ %) (7 + K+p) e - m
3kHz 49 kHz | 491 kHz 149 kHz 149 kHz | 630 Hz | 2.5-2.7 Hz

(h) fademodel0 Run: Start by taking a 2 minute fademodel0 run. Be sure to mark this
clearly on the Run Sheet. After the run. it is extremely important to unclick the
fadcmodel0 setting button.

20
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(i) HMS-3/4 trigger run: Since the HMS momentum is fairly low. take ? }(min run
with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5. and PS3
instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level
to compensate.

(j) Take data for approximately 1.3 hour (at 100% efficiency) at 80 A to give
11,000 p(e,e'7")n coincidences. Use the physics replay to keep track of the event
total.

The first run should be ~ 30 minutes (at 100% data taking efficiency), and should be
immediately analyzed to get an indication of the pion rate. Use this to calculate how

long to run to get the desired statistics.

2. | Al(e, ¢'7 )X | Thick Dummy target SHMS right (§ = 7.66°) run.

Now put in the “thick” dummy target (5 cm) and initially set prescale factors to the same
as the LH2 run.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each. the
PS1.4 factors can be decreased accordingly.

Current limit: 40 pA.

DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

Take data for 0.2 hour (100% efficiency) at 40 pA.
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3. |p(e,e'm*)n} LH2 SHMS center (# = 9.66°) run.

(a) Move the SHMS to 9.66 deg (from TV}. Be sure to record and photograph the actual
vernier value to 0.005 degree precision.

(b) Insert the LH2 target. Leave the spectrometer magnet settings unchanged.
(c) Update standard.kinematics with the new settings.

(d) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Ha.
For 80 pA beam and the projected rates listed below, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk. and a 510 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 12
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) -1
PS4(HMS-ELREAL) 8
PS5(HMS-ELREAL x SHMS-3/4) 0
PSG(HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel0 ON
HMS HMS SHMS  SHMS SHMS Random coinc. Real coinc.
e” rate 7 rate | " rate K rate prate | (e + %) (7 + K+p) e~ - w
3kHz 49 kHz | 183 kHz 59 kHz 75 kHz | 250 Hz | 2.5-2.7 Hz

) fademodel0 Run: Start by taking a 2 minute fademodelQ run. Be sure to mark this
clearly on the Run Sheet. After the run. it is extremely important to unclick the
fadcmodel0 setting button.

/(f) HMS-3/4 trigger run: Since the HMS momentum is fairly low. take a 30 min run
with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3
instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level
to compensate.

(g) Take data for 1.3 hours (100% efficiency) at 80 pA to get about 11,000
Ve ple, &7 )n coincidences. Use the physics replay to keep track of the event total.
The first run should be ~ 30 minutes (at 100% data taking efficiency). and should be
immediately analyzed to get an indication of the pion rate. Use this to calculate how
long to run to get the desired statistics.
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4. | Al(e, e'w™) X | Thick Dummy target SHMS center (# = 9.66°) run.

Now put in the “thick” dummy target (5 cm) and initially set prescale factors to the same
as the LH2 run.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each. the
PS1.4 factors can be decreased accordingly.

Current limit: 40 pA.

DO NOT modify stendard. kinematics for this run (i.e. keep as for LH2 target).

Take data for 0.2 hours (100% efficiency) at 40 uA.



5.

ple, e'mT)n| LH2 SHMS left (8 = 11.66°) run.

{a) Move the SHMS 11.66 deg (from TV). Be sure to record and photograph the actual

vernier value to 0.005 degree precision.

{(b) Put in the LH2 target. Leave the spectrometer magnet settings unchanged.

(c) Update standard.kinematics with the new settings.

(d) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.

(¢)

(f)

(g)

For 80 pA beam and the projected rates listed below. these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk, and a 325 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 11
PS2(SHMS-ELREAL) -1
PS3{HMS-3/4) -1
PS4{HMS-ELREAL) 8
PS5(TIMS-ELREAL x SHMS-3/4) 0
PS6(HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel0 ON
HMS HMS SHMS SHMS SHMS Random coine. Real coinc.
e” rate w rate | 77 rate K rate prate | (e7+ %) (7 + K+p) Ry
3kHz 49 ks | 65 kHz 23 kHz 35 kilz | 100 Hz | 25-2.7 Ha

fadcmodelO Run: Start by taking a 2 minute fademodelO run. Be sure to mark this
clearly on the Run Sheet. After the run. it is extremely important to unclick the
fademodel0 setting button.

HMS-3/4 trigger run: Since the HMS momentum is fairly low, take a 30 min run
with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3
instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level
to compensate.

Take data for approximately 1.3 hour (at 100% efficiency) at 80 pA to get
about 11,000 p(e,e'n")n coincidences. Use the physics replay to keep track of the
event total.

The first run should be ~ 30 minutes (at 100% data taking efficiency). and should be
immediately analyzed to get an indication of the pion rate. Use this to calculate how
long to run to get the desired statistics.
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6. | Al(e, e'm"} X | Thick Dummy target SHMS left (6 = 11.66°) run.

Now put in the “thick” dummy target (£5 em) and initially set prescale factors to the same
as the LH2 run.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each. the
P51.4 factors can be decreased accordingly.

Current limit: 40 pA.

DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

Take data for 0.2 hours (100% efficiency) at 40 pA.

Yhoa g
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Q*=3.85, W=2.62, £=0.3915, low ¢ data taking

Nominal @?=3.85 GeV?/c?. W=2.62 GeV. x=0.3915 Kinematics

E, E. e € itl P 9(1
GeV  GeV  deg (GeV/c)®? GeV/e deg
6.399 1.158 4223 0.292 0.208 5.127 -8.00

1. LH2 SHMS left (# = 10.00°) run.

Set up the following configuration:

(a) HMS angle = 42.23 (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

(b} HMS momentum = -1.158 GeV/c. Negative polarity. (follow the magnet cycling proce-
dure}.

(c¢) SHMS angle = 10.00 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

(d) SHMS momentum = 5.127 GeV/ec.

(e} 10 cm LH2 target.

(

f) Update standard.kinematics with the new settings.

(g) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 80 1A beam and the projected rates listed below, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk, and an 278 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1{SHMS-3/4) 11
PS2{SHMS-ELREAL) -1
PS3(HMS-3/4) -1
PS4(HMS-ELREAL) 7
PS5(HMS-ELREALx SHMS-3/4) 0
PS6{TIMS-3 /4 x SHMS-3/4)} -1
EDTM Target Prescale Rate 10 Hz
cermodel0 ON
HMS HMS SHMS SHMS SHMS Random coinc. Real coinc.
e~ rate 77 rate | 77 rate K rate prate | (7 +I=) - (7 + K+p) e” 7
0.5 kHz 34 kHz | 61 kHz 23 kEz 31 kifz | 51 Hz | 0.40-0.47 Hz

Iy Tademodeld Run: Start by taking a 2 minute fademodelQ run. Be sure to mark this
clearly on the Run Sheet. After the run. it is extremely impertant to unclick the
fadcmodel0 setting button.
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i) HMS-3/4 trigger run: Since the HMS momentum is fairly low. take a 1 hour run
( with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5. and PS3
instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the P53 trigger rate is excessive, adjust PS3 to a higher level
- to compensate.

(j) Take data for approximately 7 hour (at 100% efficiency) at 80 pA to give
i gm@ k 18:880 p(e,e'77)n coincidences. Use the physics replay to keep track of the event

total.
; S J@K { The first run should be ~ 1 hour (at 100% data taking efficiency). and should be imme-

diately analyzed to get an indication of the pion rate. Use this to calculate how long to

\‘ Oi / g/ Z/L/ run to get the desired statistics.
o) Pk st (HL bersoly Prepne
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2. | Al(e, '77)X | Thick Dummy target SHMS left (¢ = 10.00°) run.

Now put in the “thick” dummy target (=5 cm) and initially set prescale factors to the same
as the LH2 run.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each, the
PS1.4 factors can be decreased accordingly.

Current limit: 40 pA.

DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

Take data for 1.4 hour (100% efficiency) at 40 pA.
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3. {n(e,¢'n*)p) LD2 SHMS left (9 = 10.00°) run.

Set up the following configuration:

(a) Insert 10 cm LD2 target. Leave the spectrometer settings unchanged.
(b) Update standard.kinematics with the new settings.

(c) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 80 A beam and the projected rates listed below. these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk, and an 432 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1{SHMS-3/4) 12
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) -1
PS4(HMS-ELREAL) 8
PS5(HMS-ELREALxSHMS-3/4) 0
PS6(IIMS-3/4x SHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel( ON
HMS HMS SHMS  SHMS SHMS Random coinc. Real coinc.
e” rate 7 rate | 7t rate K rate prate | (e” + %) (7 + K+p) e” -
0.9kHz 69KkHz | 121 kHz 46 kEz 62 kHz | 205 Hz | 0.40-0.47 Hz

{d) fadecmodel0 Run: Start by taking a 2 minute fademodelO run. Be sure to mark this
‘ f clearly on the Run Sheet. After the run. it is extremely important to unclick the
fadcmodel0 setting button.

(e) HMS-3/4 trigger run: Since the HMS momentum is fairly low. take a 1 hour run
with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3

\/ instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level

to compensate.

(f} Take data for approximately 7 hour (at 100% efficiency) at 80 pA to give
Qf O 2£8:888 p(e,e'nT)n coincidences. Use the physics replay to keep track of the event

A

total.
S g_g) K The first run should be ~ 1 hour (at 100% data taking efficiency), and should be imme-
diately analyzed to get an indication of the pion rate. Use this to calculate how long to

[ (/{ / g /ZL run to get the desired statistics.
TG/LQ, 6000 ,Fur‘ N ons 4 oy MAVE o

_—
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4. fn(e,e'm7)p| LD2 SHMS center (6 = 8.00°) run.

{a) Move the SHMS 8.00 deg (from TV?}. Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

(b) Put in the LD2 target. (Should already be there.) Leave the spectrometer magnet
settings unchanged.

(c) Update standard.kinematics with the new settings.

(d) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 80 A beam and the projected rates listed below. these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk, and a 830 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 13
PS2(SHMS-ELREAL) ~1
PS3(HMS-3/4) -1
PS4(HMS-ELREAL) 8
PS5(HMS-ELREAL x SHMS-3/4) 0
PSG{HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodell ON
HMS HMS SHMS SHMS SHMS Random coine. Real coinc.
e” rate 7" rate | 7% rate K rate prate | (e + %) (7 + K+p) e -7
0.9 kHz 69 kHz | 366 kHz 128 kHz 135 kiz | 563 Hz | 0.40-0.47 Hz

(e) fadcmodel0d Run: Start by taking a 2 minute fademodel0 run. Be sure to mark this
clearly on the Run Sheet. After the run. it is extremely important to unclick the
fadcmodel0 setting button.

HMS-3/4 trigger run: Since the HMS momentum is fairly low. take a 1 hour run
with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3
instead of PS4}. This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level
to compensate.

(g) Take data for approximately 7 hour {(at 100% efficiency) at 80 pA to get
about 10,000 p(e,e'7")n coincidences. Use the physics replay to keep track of the
event total.

The first run should be ~ 1 hour (at 100% data taking efficiency), and should be imme-
diately analyzed to get an indication of the pion rate. Use this to calculate how long to
runt to get the desired statistics.
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5. | Al{e, e’m") X | Thick Dummy target SHMS center (8 = 8.00°) run.

Now put in the “thick” dummy target (5 cm) and initially set prescale factors to the same
as the LH2 run.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each. the
PS51.4 factors can be decreased accordingly.

Current limit: 40 pA.

DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

Take data for 1.4 hours (100% efficiency) at 40 pA.
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6. |p(e, €nt)n| LH2 SHMS center (# = 8.00°) rumn. (

(a) Put in the LH2 target. Leave the spectrometer settings unchanged.
(b) Update standard.kinematics with the new target.

(¢) Set the PS1{SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 80 pA beam and the projected rates listed below. these prescale factors should
give 100 Hz HMS and SHMS singles event rates to disk. and a 409 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 12
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) -1
PS4(HMS-ELREAL} 7
PS5(HMS-ELREAL xSHMS-3/4) 0
PS6(HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel( ON
HMS HMS SHMS  SHMS SHMS Random coinc. Real coine.
e” rate 7 rate | 7 rate K rate prate | (e + %) (7w + K+p) e” .7
0.5 kHz 34 KkHz | 183 kHz 64 kHz 67 kiz | 141 Hz | 0.40-0.47 Hz
(d) fadecmodelO Run: Start by taking a 2 minute fademodel0 run. Be sure to mark this C

clearly on the Run Sheet. After the rum. it is extremely important to unclick the
fadcmodel0 setting button.

(e) HMS-3/4 trigger run: Since the HMS momentum is fairly low. take a 1 hour run

) with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3

"/ instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level
to compensate.

(f) Take data for approximately 7 hour (at 100% efficiency) at 80 A to get
about 10,000 p(e,e'7")n coincidences. Use the physics replay to keep track of the
event total.

The first run should be ~ 30 mimites (at 100% data taking efficiency). and should be
immediately analyzed to get an indication of the pion rate. Use this to calculate how
long to run to get the desired statistics.
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[Revised Logentry] Hall C - Plan for the next 24 hours imap://gwimap.uregina.ca:993/fetch>UID>/INB...

Subject: [Revised Logentry] Hall C - Plan for the next 24 hours

From: sjdkay@jlab.org

Date: 21/08/2022, 11.55

To: ent@]iaE.org, heinricn@jlab.org, huberg@jlab.org, noahswan®@jlab.org, rom@jlab.org,
tangl@jlab.org

Hall C - Plan for the next 24 hours *"’Z, ] /687/2?'

e Edit
e Delete

Lognumber 4032016. Submitted by sjdkay on Sun, 08/21/2022 - 11:40.
Last updated on Sun, 08/21/2022 - 11:50

Logbooks: HCLOG
The plan for the next 24 hours is as follows -

/ 1) Get to 10k pions on the Q2=3.85 W=2.62 x=0.39 LH2+ central setting - We are at ~5k currently, so this
V' should finish at some point in swing shift

Time permitting, the goal is then

[/2) Gorback to the Q2=3.85 W=2.62 x=0.39 LH2+ left setting and get 2k more pions (~4 hours) - Page 26 of
the run plan - Go for 8k total pions

) Go back to the Q2=3.85 W=2.62 x=0.39 LD2+ left setting and get 2k more pions (-4 hours) - Page 29 of
+/ the run plan - Go for 8k total pions

If there are no delays, 2 and 3 should both be done mid-owl shift. In this situation -

4) Change configuration to the - Q2=1.60, W=3.06, x=0.1568, low Iy data taking. Start taking some data for
the LH2 Left (7.50) setting - Page 33 - Run here until 08:00.

Goals 2), 3) and 4) are all goals that we would "like" rather than "need".

So long as we have objective 1) done (10k on LH2+ centre), the shift crew should call for beam off at 08:00
and request a survey so that we can enter the hall and rotate the SHMS to 5.50 degrees.

After the rotation, we will start with the LH2+ central setting for this kinematic - Page 39 of the run plan.
During the beam off and rotation access, the spectrometer momenta should be set for the Q2=1.60,
W=3.06, x=0.1568, low [p setting and the LH2 target should be prepared for use (if it isn't already). Once
the rotation and access is done, we'll start with this setting.

Let me know if you have any questions, | will keep an eye on progress and update if 1) looks like it won't be
met due to accelerator/hall issues.

1ofl 21/08/2022, 16.30



Q?=1.60, W=3.06, 1=0.1568, low ¢ data taking

Nominal Q*=1.60 GeV2/c?, W=3.06 GeV, 2=0.1568 Kinematics

E. Ey Ber ¢ || P 0,
GeV  GeV  deg (GeV/c)? GeV/e deg
6.399 0.960 29.55 0.269 0.026 5.422 -4 87

1. |p(e,e'm™)n| LH2 SHMS left (6 = 7.50°) run.
Set up the following configuration:
(a) HMS angle = 29.55 (from TV). Be surc to record and photograph the actual vernier
value to 0.005 degree precision.

(b) HMS momentum = —-0.960 GeV/c. Negative polarity. (follow the magnet cycling proce-
dure).

(¢) SHMS angle = 7.50 deg (from TV). Be sure to record and photograph the actual vernier

value to 0.005 degree precision.

(d) SHMS momentum = 5.422 GeV/c.

(e) 10 cm LH2 target.

(f) Update standard.kinematics with the new settings.
)

Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 80 1A beam and the projected rates listed below, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk. and an 455 Hz DAQ) rate overall.

Projected prescale GUT settings:
PS1(SHMS-3/4) 12
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) i
PS4(HMS-ELREAL) 8
PS5(HMS-ELREAL x SHMS-3/4) 0
PS6(HMS-3/4x SHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel() ON
HMS HMS SHMS  SHMS  SHMS Random coine. Real coinc.
e” rate 7 rate | 7T rate K rate prate | (e” + %) (7 + K+p) e -
2 kHz 46 kHz | 149 kHz 54 kHz 55 kHz | 219 Hz | 09 Hz

(h) fadecmodelO Run: Start by taking a 2 minute fademodel( run. Be sure to mark this
clearly on the Run Sheet. After the run, it is extremely important to unclick the
fadcmodelO setting button.
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HMS-3/4 trigger run: Since the HMS momentum is fairly low. take a 30 min run
with HMS-3/4 triggers enabled instead of hELREAL (i.e. PSG6 instead of PS5. and PS3
instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level
to compensate.

Take data for approximately 3.1 hour (at 100% efficiency) at 80 uA to give
10,000 p(e,e'7*)n coincidences. Use the physics replay to keep track of the event
total.

The first run should be ~ 30 min (at 100% data taking efficiency). and should be
immediately analyzed to get an indication of the pion rate. Use this to calculate how
long to run to get the desired statistics.
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2. w Thick Dummy target SHMS left (6 = 7.50°) run.
Now put in the “thick” dummy target (+5 cm) and initially set prescale factors to the same
as the LH2 run.
If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each, the
PS1.4 factors can be decreased accordingly.
Current limit: 40 pA.
DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

Take data for 0.6 hour (100% efficiency) at 40 pA.
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3. LD2 SHMS left (# = 7.50°) run.

Set up the following configuration:

(a) Insert 10 cm LD2 target. Leave the spectrometer settings unchanged.
(b) Update standard.kinematics with the new settings.

(¢) Set the PS1(SHMS-3/4) and PS4(HMS-ELREALY) target rates to 100 Hz.
For 80 A beam and the projected rates listed below. these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk. and an 1111 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 13
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) -1
PS4(HMS-ELREAL} 9
PS5(HMS-ELREAL xSHMS-3/4) 0
PS6(HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel( ON
HMS HMS SHMS SHMS SHMS Random coinc. Real coinc.
e~ rate 7 rate | 't rate  Krate prate | (e +Z) (7 + K+p) e” -7
5kHz 93 kHz | 297 kilz 107 kEz 110 kHz | 875 Mz | 0.9 Hz

(d) fadcmodel® Run: Start by taking a 2 minute fademodel0 run. Be sure to mark this
clearly on the Run Sheet. After the run, it is extremely important to unclick the
fadcmodelO setting button.

(e) HMS-3/4 trigger run: Since the HMS momentum is fairly low. take a 30 min run

e — with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3
\o-Lle 9) f)r instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive. adjust PS3 to a higher level

l\;/_( [,¢ £3 ul((’),to compensate.

00.6» f) Take data for approximately 3.1 hour (at 100% efficiency) at 80 pA to give
(o QC Ex 10,000 p(e,e'r*)n coincidences. Use the physics replay to keep track of the event
total.
The first run should be ~ 30 min (at 100% data taking efficiency). and should be
immediately analyzed to get an indication of the pion rate. Use this to calculate how
long to run to get the desired statistics.
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T)p|LD2 SHMS center (6 = 5.50°) run.

n(e,e'm

(a) Move the SHMS 5.50 deg (from TV). This will require a hall access, The Run
Coordinator will need to arrange in advance which expert personnel (e.g.
Amy Comer, Steve Lassiter) and spotters need to be present. Be sure to

record and photograph the actual vernier value to 0.005 degree precision.

(b) Put in the LD2 target. (Should already be there.) Leave the spectrometer magnet
settings unchanged.

¢) Update standard.kinematics with the new settings.
&

(d) Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 35 A beam and the projected rates listed below, these prescale factors should
give 100 Hz HMS and SHMS singles event rates to disk, and a 705 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 13
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) 1
PS4(HMS-ELREAL) 8
PS5(HMS-ELREAL x SHMS-3/4) 0
PS6(HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel( ON
HMS HMS SHMS SHMS  SHMS Random coinc. Real coinc.
e” rate 7w rate | 7' rate K rate prate | (e7 + %) (7 + K+p) e” T
2 kHz 41 kHz \ 400 kHz 120 kHz 96 kHz , 458 Hz | 0.4 Hz

(e) fadecmodelO Run: Start by taking a 2 minute fademodel( run. Be sure to mark this
‘ v clearly on the Run Sheet. After the run. it is extremely important to unclick the
{_U"l (6%’ 56 fadecmodel0 setting button.

(f) HMS-3/4 trigger run: Since the HMS momentum is fairly low, take a 1 hour run
with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3

yurs 4 instead of PS4). This is to monitor the ELREAL threshold and will count as part of ,

fi 6 Lfg :,’ the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher lev\{_‘e\{ Mﬁyr
Y e to compensate. ‘029 = .

16433 B Vd 4 \Il o\‘&\z)

oW
(z) Take data for approximately 7 hour (at 100% efficiency) at 35 uA to get S’i\cﬁgwt
about 10,000 p(e,e'7")n coincidences. Use the physics replay to keep track of the oW
event total. 7.5 N W2
The first run should be ~ 1 hour (at 100% data taking efficiency), and should be imme-

diately analyzed to get an indication of the pion rate. Use this to calculate how long to

Wt bt hwerd
. unbC v readh
MR STOKN

“On /$2/77

run to get the desired statistics.



5. | Al(e, ¢’n %)X | Thick Dummy target SHMS center (§ = 5.50°) run.

Now put in the “thick” dummy target (£5 cm) and initially set prescale factors to the same
as the LH2 run.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each, the
PS1.4 factors can be decreased accordingly.

Current limit: 40 pA.

DO NOT modify standard.kinematics for this run (i.e. keep as for LH2 target).

Take data for 1.4 hours (100% efficiency) at 40 pA.
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22/08/22 - 24 hr Run Plan
Lognumber 4032448. Submitted by sjdkay on Mon, 08/22/2022 - 14:46.

Logbooks: HCLOG

A pretty straightforward run plan for the next 24 hours. Consult the run plan in the counting house or the
online version here - https://redmine.jlab.org/attachments/download/1572/2022Runplan6p4GeV.pdf

Two general reminders. we have some settings that will likely be DAQ rate limited. Adjust the beam current
so that the SHMS S1X rate does not exceed ~2.5 MHz and the raw pTrigl rate does not exceed 650 kHz.
Please post a screenshot of the rates at the current we end up running at (see

https://logbooks.jlab.org/entry/4031145 as an example) for each setting.

Additionéi]y. do not rotate the SHMS out from 5.50 degrees until we have all of the data we need on the
central settings (pages 37, 38 and 39 of the run plan).

Other than that, follow the run plan instructions for each setting, we should get a good chunk of the Q2=1.60.
W =3.06, x=0.1568, low £ data in the next 24 hours.

We're doing the run plan as written a bit back to front. We begin with -

‘\/) Run page 39 of the run plan, we're starting on the LH2 central setting. The spectrometers and target are all
set up and ready for this.
) Switch target to the dummy and execute page 38 of the run plan, whilst running the dummy, get the LD2
target ready for use and park the LH2 target.
3) After the dummy target, move to page 37 of the plan and run the LD2 central setting. Check the 51X and
pTrigl rates carefully here.

Once we have 1-3 done, we can rotate the SHMS out to 7.50 degrees. We keep reversing through the run
plan -

https:/flogbooks.jlab.org/entry/4032448 172
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4) Take the LD2 left setting on page 36
5} Switch to the dummy and take the left setting for this too, page 35. Whilst running the dummy target, park
the LD?2 target and prepare the LH2 target for use
6) Take the L.H2 left setting. page 33

It sounds like we can expect beam around the start of swing shift. If this is the case, we should get through
most of this in 24 hours.

If we get through all of it, then the plan is to finish the two HeePCoin settings we missed earlier on before

going to negative polarity -

7) Set up and run the 4th HeePCoin setting on page 16 of the run plan

8) Set up and run the 5th HeePCoin setting on page |8 of the run plan

9) If we somehow get all of this done, move to page 40 of the run plan. Set up the spectrometers (note the
SHMS polarity change) and begin running this setting. This one should take us a while.

Additionally, we plan to do the BCM calibration tomorrow at around 11:30/12:00. I'll drop by the counting

house before we begin this.

I've tagged the shift crew for the next three shifts, If you have any questions or want to clarify something.
please get in touch.

-
ff"‘\\
/

\. 13

Comment Form

https:#logbocks. jlab.org/entry/4032448 212



6. |ple, €7 )n| LH2 SHMS center (8 = 5.50°) run.

(a)
(b)
()

Aa)

4
uos

Put in the LH2 target. Leave the spectrometer settings unchanged.
Update standard.kinematics with the new target.

Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 65 A beam and the projected rates listed below, these prescale factors should
give 100 Hz HMS and SHMS singles event rates to disk, and a 625 Hz DAQ) rate overall.

Projected prescale GUT settings:
PS1(SHMS-3/4) 13
PS2(SHMS-ELREAL) ]
PS3(HMS-3/4) -1
PS4(HMS-ELREAL) 8
PS5(HMS-ELREALxSHMS-3/4) | 0
PS6(HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel( ON
HMS HMS SHMS SHMS  SHMS Random coinc. Real coinc.
e~ rate 7 rate | 77 rate K rate prate | (e” + %) (7 + K+p) e -
2kHz 38 kHz | 371 kHz 111 kHz 89 kHz | 305 Hz | 0.7Hz

fadecmodel0 Run: Start by taking a 2 minute fademodelO run. Be sure to mark this
clearly on the Run Sheet. After the run. it is extremely important to unclick the
fadecmodelO setting button.

HMS-3/4 trigger run: Since the HMS momentum is fairly low, take a 30 min run
with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3
instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level

to compensate. C)Kg 4, D

Take data for approximately 4 hour (at 100% efficiency) at 65 LA to get
about_10,000 p(e,e’7 " )n coincidences. Use the physics replay to keep track of the
event total.

The first run should be ~ 30 minutes (at 100% data taking efficiency). and should be
immediately analyzed to get an indication of the pion rate. Use this to calculate how
long to run to get the desired statistics.

\\/\f/@ { LL bét,(/{f\\/\/opfcM qCF()m AQ{Q.,
UnbL v fewch e ?)3

&
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Q*=3.85, W=2.62, 1=0.3915, low ¢ data taking

Nominal @*=3.85 GeV?/c?, W=2.62 GeV. 2=0.3915 Kinematics

Ee EEJ 96,! € |f| Pr Qq
GeV  GeV  deg (GeV/e)? GeV/e deg
6.399 1.158 42.23 0.292 0.208 5.127 -8.00

1. |n(e,e'm7)p| LD2 SHMS center (6 = 8.00°) run.

Set up the following configuration:

s~ (a) HMS angle = 42.23 (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.
w— (b) HMS momentum = -1.158 GeV/c. Negative polarity.
+ (¢) SHMS angle = 8.00 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.
+ (d) SHMS momentum = -5.127 GeV/c.
procedure).

<4 (e) 10 em LD2 target.

follow the magnet cycling

(f) Update standard.kinematics with the new settings.

(g) Rate will be very high at this setting. Make sure the rates do not exceed the following:
SHMS-51X around 2.5MHz and SHMS-3/4 up to 700kHz

(h) Set the RS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For ‘égizi beam and the projected rates listed below, these prescale factors should give
100 Hz HOMS and SHMS singles event rates to disk. and an 260 Hz DAQ rate overall.

Projected prescale GUI settings:

PS1(SHMS-3/4) 14

PS2(SHMS-ELREAL) =1

PS3(HMS-3/4) o

PS4(HMS-ELREAL) 4

PS5(HMS-ELREAL x SHMS-3/4) 0

PS6(HMS-3/4xSHMS-3/4) %

EDTM Target Prescale Rate 10 Hz

cermodel( ON

HMS HMS SHMS  SHMS Random coine. Real coinc.

e”rate 7 rate | e  rate 7 rate | (e 4+ %) (n7 +e7) e
0.08 kHz 6.0 kHz | 772 kHz 18 kHz | 62 Hz | 0.02-0.06 Hz

"ﬁ/(i) fadcmodel0 Run: Start by taking a 2 minute fadcmodelO run. Be sure to mark this
clearly on the Run Sheet. After the run. it is extremely important to unclick the
fadcmodelO setting button.
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RC Report -- 09/06/22
Lognumber 4038313. Submitted by dhamilto on Tue, 09/06/2022 - 08:49.

Logbooks: HCLOG
Entry Makers: dhamilto

We are just in the process of completing production running at 2.5 uA on LD2 for the final
kinematic setting in the run plan (Q2=1.60, W=3.08 Th shms=6.00). There have been no major
issues: beam was down for a couple of hours during Swing due to a quadrupole mismatch and we
had an HMS Q1 trip during owl (it came back after a reset).

It looks like beam may be available earlier than expected tomorrow after the maintenance day
down. We should expect to hear more later today. Ops have requested that we finish at 8.30am
rather than 8am on Friday.

The modified run plan involves: . CODO pronk
The 5 joaﬁ SO0V prong

1) Switching to the Q2=3.85, W=2.62, Th SHMS=8.00 setting to take data at 12 uA on LD2 until
the maintenance day down (we also need around 200 mC of dummy target data).

2) Low current BCM calibration using the Faraday cup when beam is restored on Wednesday
(coordinate with Dave Mack).

3) Changing to the the Q2=3.85, W=2.62, Th SHMS=10.00 setting to take data at 38 uA on LD2
for around two shifts (we also need around 60 mC of dummy target data at this setting).

4) One last change back to the Q2=3.85, W=2.62, Th SHMS=8.00 setting to take data at 12 uA on
LD2 until Friday morning.

Let's have a short meeting today at 11am to discuss.
https://jlab-org.zoomgov.com/j/1607100885?pwd=7ZFBsRTFsYm57b0laZ0tyZXNjcE
Meeting ID: 160 710 0885 - Passcode: 595071

Log in to post a new comment...



(j) HMS-3/4 trigger run: Since the HMS momentum is fairly low, take a 1 hour run

with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3

instead of PS4). This is to monitor the ELREAL threshold and will count as part of

the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level
'K‘W\ ,nga to compensate.

\\‘;6 (k) Take data for approximately 40.0 hours (at 100% efficiency) to give 5200

n(e.e'7~)p coincidences. Use the physics replay to keep track of the event total.
The first 1 hour run should be immediately analyzed to get an indication of the pion
rate. Use this to calculate how long to run to get the desired statistics. P 'ﬁ—/ hr @ {O):»f’f}'

F T e @ 25, /Jff]
2. | Al(e, ¢’77)X | Thick Dummy target SHMS center (# = 8.00°) run.

Now put in the “thick” dummy target (+5 cm) and initially set prescale factors to the same
as the LD2 run.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each, the
PS1.4 factors can be decreased accordingly.

Current limit: 40 pA. : /
DO NOT modify standard.kinematics for this run (i.e. keep as for LD2 target).

T [t T o) .
OO0 —e—cF
Ut I

Lol A lFoml Vot
SO R TRIE
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3, LD2 SHMS left (6 = 10.00°) run.

Set up the following configuration:

(a)

SHMS angle = 10.00 deg (from TV). Be sure to record and photograph the actual vernier
value to 0.005 degree precision.

Insert the 10 cm LD2 target. Leave all other spectrometer settings unchanged.

Update standard.kinematics with the new settings.

Rate will be very high at this setting. Make sure the rates do not exceed the following:
SHMS-S1X around 2.5MHz and SHMS-3/4 up to 700kHz

Set th 1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For +A’ beam and the projected rates listed below, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk, and an 260 Hz DAQ rate overall.

Projected prescale GUI settings:
PS1(SHMS-3/4) 14
PS2(SHMS-ELREAL) -1
PS3(HMS-3/4) -1
PS4(HMS-ELREAL) 6
PS5(HMS-ELREAL x SHMS-3/4) 0
PS6(HMS-3/4xSHMS-3/4) -1
EDTM Target Prescale Rate 10 Hz
cermodel0 ON
HMS HMS SHMS SHMS Random coinc. Real coinc.
e rate m rate | e"rate 7 rate | (e + %) (77 +e7) e -

0.3 kHz 23.1 kHz

769 kHz 23 kHz \ 239 Hz \ 0.12-0.16 Hz

fademodel0 Run: Start by taking a 2 minute fademodel0 run. Be sure to mark this
clearly on the Run Sheet. After the run, it is extremely important to unclick the
fadecmodel0 setting button.

HMS-3/4 trigger run: Since the HMS momentum is fairly low, take a 1 hour run
with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3
instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level
to compensate. 2 ,‘Lk

Take data for approximately 10.5 hours (at 100% efficiency) to give G260
n(e, €77 )p coincidences. Use the physics replay to keep track of the event total.
The first 1 hour run should be immediately analyzed to get an indication of the pion
rate. Use this to calculate how long to run to get the desired statistics.
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Special Low Current BCM Calibration using Faraday Cup (~1 hour)
Dave Mack updated 9/7/22

Instructions to Hall C shift crew:

1
2.
3

4,

Give the MCC operator a copy of this procedure.

Fast Raster on 2x2 (to protect stuff)

Target out will make life simpler. (But LH2 or LD2 is in principle OK according to operational
restrictions at http://opsweb.acc.jlab.org/internal/ops/ops_webpage/restrictions/ops_restrictions.html .)
Ask the MCC operator to show they can stably reach the maximum desired current.

We're only interested in scalers. Check that the Unser and BCM scalers are counting on one of the
xscalers screens. When the MCC calls to tell you they are ready,

1.
2.

3.

Start a run labelled “FC-based BCM calibration”.

Make sure the daqg keeps running during the procedure until the operator calls to say it is
complete. You should keep track of the progress.

Replay the run because | need the scalers in the ROOT file. (It may be simplest to use the
standard full replay.)

Instructions to the MCC operator:

A strip chart in the elog of Hall C current and FC current vs time would be greatly appreciated.
(Their readings will be complementary.)

The settings to center the beam on the FC were established in
https://logbooks.jlab.org/entry/4037104 . Please do a quick verification.

Do each of the following currents, plateauing for ~1 minute each. (If you get a trip, then 45
seconds is long enough. But if there’s a trip too near the start of beam-on interval, then restart the
1 minute clock.) Approximate currents are fine.

IN and OQUT refer to the FC status. The IN state will block beam to the other halls.

43 muA: IN, OUT, IN,
20 muA: IN, OUT, IN,
10 muA: IN, OUT, IN,
5muA: IN, OUT, IN,
2.5 muA: IN, OUT, I[N,
1 muA: IN, OUT, IN,
43 muA: IN, OUT, IN,
20 muA: IN, OUT, N,
10 muA: IN, OUT, IN,
5muA: IN, OUT, IN,
2.5 muA: IN, OUT, I[N,
1 muA: IN, OUT, IN,

Let Hall C know when you're done. Thanks!



Run time estimate: LD- Q2=3.85 W=2.62 THshm...

Logged in as huberg (Logout)

JEFFERSON LAB

ELECTRONIC
TOGROOK

§garch

https://logbooks.jlab.org/entry/4035131

Add content Logbooks Tags Useful Links Preferences Help/About

View Edit Link Downtime Post Follow-up Entry Revisions

<<Prev Index Next>>

Run time estimate: LD- Q2=3.85 W=2.62 THshms=10.000

Lognumber 4035131. Submitted by huberg on Sun, 08/28/2022 - 18:42.
Last updated on Sun, 08/28/2022 - 19:07

Loghooks: HCLOG

Five full length runs @ 38uA have been acquired so far, which should be enough to do a
reasonable time estimate for this setting.

Run# Time(min) pi- Q(mc)

16588 61 102 93.0
16589 58 87  95.0
16590 60 87 807
16591 62 136 133.2

16592 53 91 994

TOTAL 294 503 501.3

We have 3222 pi- for the Center (THshms=8.000) setting, so we should aim for similar statistics
for the Left (THshms=10.000) setting.

This will take 31.2 hour, or 3189.4mC of beam charge. If we have the same rate of heam trips as
today, and no major outages, we will reach this goal around 20:00 Monday swing (Aug 29).

To this have to add ~3 hours of dummy target, so the configuration change to the next Q2 would
be near the Monday swing--Tuesday owl shift change (midnight Aug 30).

LD- Q2=1.60 W=3.08 running:
We then have two choices.

\%) Probably it makes most sense to then move to the THshms=7.50(left setting). Data taking is

28/08/2022, 19.13



Run time estimate: LD- Q2=3.85 W=2.62 THshm... hitps://logbooks.jlab.org/entry/4035131

supposed to take ~2 days. However, this would put the small angle rotation at the Wednesday
(/ ‘ swing--Thursday owl shift change, unless there is a significant delay (midnight Sept 1).

g b) The other option is to move first to THshms=6.00(offset center). That is supposed to take
about a week of data taking.

Either way, the small angle rotation is unlikely to be during normal work hours. Fortunately,
U - Steve Lassiter has indicated that an access is not needed, just expert observers watching remotely.

Final settings:

\—,V'Ve need to be sure we leave enough time at the end for the Heep-singles and Lumi scans before

beam goes off. The Lumi scans should really be done with this cryotarget, while if we are really

short of time, Mark has premised that our Heep-singles settings could be fit in with the later run

groups. However, if at all possible, we should try to get everything wrapped up during our beam

|“period. For sure, this emphasizes just how tight the schedule is, with very little room for

problems. Hopefully we are able to continue running at higher than projected beam current, and
gain a bit of buffer that way.

Comment Form

(/
A

20f2 28/08/2022, 19.13



4. | Al(e, e'77)X | Thick Dummy target SHMS center (6 = 10.00°) run.

Now put in the “thick” dummy target (+5 cm) and initially set prescale factors to the same
as the LD2 run.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each. the
PS1.4 factors can be decreased accordingly.

Current limit: 40 pA.

DO NOT modify standard.kinematics for this run (i.e. keep as for LD2 target).

Take data for«2sF hours (100% efficiency) at 40 pA.

& “Take. 10 9¢ :Z LDs Jatar c/}m_gﬁf
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Q*=1.60, W=3.08, 1=0.1568, low ¢ data taking

Nominal Q?=1.60 GeVQ/CQ. W=3.08 GeV, r=0.1568 Kinematics

E, Ey Ber € |t] P 6,
GeV  GeV  deg (GeV/c)? GeV/e deg
6.399 0.960 29.55 0.269 0.026 5.422 -4.87

1. |n(e, 7 )p|LD2 SHMS left (6 = 6.00°) run.

Set up the following configuration:

(a)

(b)
(c)

HMS angle = 29.55 (from TV). Be surc to record and photograph the actual vernier
value to 0.005 degree precision.
HMS momentum = 0.960 GeV/c. Negative polarity.

L

SHMS angle = 6.00 deg (from TV). This will require a hall access, The Run Co-
ordinator will need to arrange in advance which expert personnel (e.g. Amy
Comer, Steve Lassiter) and spotters need to be present. Be sure to record and
photograph the actual vernier value to 0.005 degree precision.

SHMS momentum = -5.422 GeV/c. Negative polarity. (follow the magnet cycling
——
procedure).

10 em LD2 target.

Update standard.kinematics with the new settings.

Rate will be very high at this setting. Make sure the rates do not exceed the following:
SHMS-51X around 2.5MHz and SHMS-3/4 up to 700kHz

Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.

For 1.5 A beam and the projected rates listed below, these prescale factors should give
100 Hz HMS and SHMS singles event rates to disk, and an 230 Hz DAQ rate overall.

Projected prescale GUI settings:

PS1(SHMS-3/4) 14

PS2(SHMS-ELREAL) -1

PS3(HMS-3/4) -1

PS4(HMS-ELREAL) 3

PS5(HMS-ELREAL x SHMS-3/4) 0

PS6(HMS-3/4xSHMS-3/4) —1

EDTM Target Prescale Rate 10 Hz

cermodel( ON

HMS HMS SHMS  SHMS Random coinc. Real coinc.

e rate 7 rate | e”rate 7 rate | (7 + %) (77 +e7) e -
0.1 kHz 1.7 kHz l 793 kHz 7 kHz ’ 26 Hz ’ 0.05-0.09 Hz
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M)

X fadcmodel0 Run: Start by taking a 2 minute fademodelO run. Be sure to mark this
N

clearly on the Run Sheet. After the run, it is extremely important to unclick the
fademodelO setting button.

(j) HMS-3/4 trigger run: Since the HMS momentum is fairly low, take a 1 hour run
with HMS-3/4 triggers enabled instead of hELREAL (i.e. PS6 instead of PS5, and PS3
instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level

X to compensate.
33“‘/‘/(1@ Take data for approximately 81.0 hours (at 100% efficiency) to give 5000
n(e,e'7” )p coincidences. Use the physics replay to keep track of the event total.
The first 1 hour run should be immediately analyzed to get an indication of the pion
rate. Use this to calculate how long to run to get the desired statistics.

2, Thick Dummy target SHMS left (6 = 6.00°) run.
Now put in the “thick” dummy target (+5 cm) and initially set prescale factors to the same
as the LD2 run.
2 //(_, If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each, the
\Nr‘ PS1.4 factors can be decreased accordingly. - . , _ .
[5/ Current limit: 40 pA. 2 LL‘&A :17(' SWMS S bk/ SAIS -"3}7'1_ e -

DO NOT modify standard.kinematics for this run (i.e. keep as for LD2 target).
Take data for W6s@-hours (100% efficiency) at 40 pA.
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3.

n(e, €'n~)p| LD2 SHMS further left (6 = 7.50°) run.

Set up the following configuration:

(a)

SHMS angle = 7.50 deg (from TV). The Run Co-ordinator will need to arrange in
advance which expert personnel (e.g. Amy Comer, Steve Lassiter), to watch
the rotation remotely. Be sure to record and photograph the actual vernier value to
0.005 degree precision.

Insert the 10 em LD2 target. Leave all other spectrometer settings unchanged.
Update standard.kinematics with the new settings.

Set the PS1(SHMS-3/4) and PS4(HMS-ELREAL) target rates to 100 Hz.
For 5.2 yA beam and the projected rates listed below. these prescale factors should
give 100 Hz HMS and SHMS singles event rates to disk, and an 260 Hz DAQ rate overall.

Projected prescale GUI settings:

PS1(SHMS-3/4) 14

PS2(SHMS-ELREAL) -1

PS3(HMS-3/4) -1

PS4(HMS-ELREAL) 5

PS5(HMS-ELREALxSHMS-3/4) | 0

PS6(HMS-3/4x SHMS-3/4) 5

EDTM Target Prescale Rate 10 Hz

cermodel( ON

HMS HMS SHMS  SHMS Random coinc. Real coinc.

e” rate 7 rate | e” rate 7 rate | (e 4+ %) (77 +e7) e T
0.3kHz 6.0 kHz | 787 kHz 10 kHz | 88 Hz | 0.22-0.26 Hz

fadcmodel0 Run: Start by taking a 2 minute fademodel0O run. Be sure to mark this
clearly on the Run Sheet. After the run, it is extremely important to unclick the
fadecmodelO setting button.

HMS-3/4 trigger run: Since the HMS momentum is fairly low, take a 1 hour run
with HMS-3/4 triggers enabled instead of hRELREAL (i.e. PS6 instead of PS5, and PS3
instead of PS4). This is to monitor the ELREAL threshold and will count as part of
the physics run total. If the PS3 trigger rate is excessive, adjust PS3 to a higher level

to compensate.

Take data for approximately 23 hours (at 100% efficiency) to give 5000
n(e, e'7~)p coincidences. Use the physics replay to keep track of the event total.
The first 1 hour run should be immediately analyzed to get an indication of the pion
rate. Use this to calculate how long to run to get the desired statistics.
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4. | Al(e, ¢'77) X | Thick Dummy target SHMS center (¢ = 10.00?) run.

Now put in the “thick” dummy target (+5 cm) and initially set prescale factors to the same
the LD2 rumn.

If the HMS and SHMS singles event rates to disk are significantly less than 100 Hz each, the

PS1.4 factors can be decreased accordingly.

Current limit: 40 pA. — Lg@L ‘g{ S}\MS“&')L/ S‘!‘\MS*’qu ./)Cté;i -

DO NOT modify standard.kinematics for this run (i.e. keep as for LD2 target).
Take data for 42%Fhours (100% efficiency) at 40 pA.
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. . u/é(?" fj&b o ;:3¥
[6.399 GeV Luminosity Scans] ~ NZLd Vers G-
o —

llowing configuration: / % NM

Set the

2. HMS mon¥entum = -3.970 GeV/c. Negative polarity. (follow the magnet cycling procedure).

3. SHMS angle
value to 0.005

11.00 deg (from TV). Be sure to record and phgfograph the actual vernier

gree precision.
4. SHMS momentum 2 -4.770 GeV /c. Negative polarity. (folloy/the magnet cycling procedure).

5. Update standard.kinematics with the new settings.

6. ELREAL trigger in both &rms. Set the PS2, PS4 targét DAQ rates to 1 kHz, to give a total
rate to disk of about 2 kHz.

7. Make sure the raster is on ( . and take HMS/and SHMS runs at 80. 60. 40. 25, 18, 12, &,
5.2.5. 1 pA on LH2 target. Star:\at the highe
listed at 100% efficiency.

- current, then go down in current. Times are

8. Try to get runs with minimum beayh trips (if possible).

9. Take one Thick Dummy target run at 40 pA\ 125.000 electrons per run. about 20 min. During

this run, the Target Operator should park the\LH2 target and prepare for LD2 data taking.

10. Repeat scans with Carbon 0.5%

11. Repeat scans with LD2 target/ Skip 80 and 60 A settings as the rates will be to high.

12. An expert (Jacob?) should o a sanity-check of the ED

measurement system)

—

(and any other hardware deadtime
by/comparing runs over a range of &{e\ctor rates but with low software

deadtimes.
6.399 GeV Luminosity Scans
pA Targets Fefopmus  T93 | Falouus  PSI | DARsus DAQuws Lo
Orrs = 14.00, Pygis = — — 3.970 GeV/c, Ospars = 11.00, Pgpars = — — 4.770 GeV/c

744 kHz 10 | 160kHz 8 1000 Bz 1000 Hz 10 min
558 kHz 10 | 120 kHz 8 1000 Hz 1000 Hz 10 min
372kHz 9 | 80kHz 7 | 1000 Hz\ 1000 Hz 10 min
232 kHz 9 50 kHz 6 1000 Hz \ 1000 Hz 10 min
139 kHz 8 36 kHz 6 1000 Hz 1000 Hz 10 min
74 kHz i 16 kHz 5 1000 Hz 1000 Hz 10 min
46kHz 6 | 10kHz 4 | 1000 Hz f@uo Hz 10 min
23 kHz 5 5 kHz 3 1000 Hz 1q00 Hz 10 min
23 kHz 5 5 kHz 3 1000 Hz 1000 Hz 10 min
9 kHz 4 2 kHz 1 1000 Hz 1000 Hz 10 min

Total Time (Including Overhead): 11.6 Hours

A



— Calibration runs with SHMS at negative polarity

;-
N 1. | p(e, e')p| Hydrogen elastic singles. and associated Dummy target runs.
Set up the following configuration:
(a) HMS and SHMS angles and momenta as specified in the tables below. Both spectrome-
ters are negative polarity. and both will have to be cycled initially.
(b} Record all TV angle values on run sheets and hclog. Update standard.kinematics with
the new settings.
(¢} 10 em LH2 and “thick” dummy target data should be taken with the HMS large and
SHMS collimators.
LH2 target runs:

e Set the PS2(SHMS-ELREAL) and PS4(HMS-ELREAL) target rates to 1000 Hz, all
others disabled (i.e. -1). The sum of the two rates should not exceed 2500 Hz. It is also
desirable that one of the prescale factors are set to 0. although this is not necessary. As
a guide, projected rates and PS factors are given in the table below.

e Projected beam currents are listed below, we desire to keep the SHMS-3/4 rate below
600 kHz so adjust accordingly. Stable beam with 2 x 2 raster on.

o We want about 20.000 elastics in the SHMS, and about 10,000 elastics in the HMS for

{ each setting, which typically requires at least 400.000 total electron events (times are

only a guide). The total event estimate in right-most column includes inelastics.

Thick Dummy targel runs:

One run for each angle and momentum setting. current limit: 40 pA.

To be efficient. please minimize target changes and do LH2. Dummy for first setting. followed
by Dummy. LH2 for second setting, etc.

6.399 GeV Heep-check singles runs

Oras  Puums | Osuns  Psuas | Current | Rateyns fors | Ratesuis  wras | pome-  -Dme | Bytopis
A) B0 5587 | 800  -6.265 | 10 pA | 7.7kHz 4 60 kHz 10 | 10min 6min | 450k
% @5 5320 | 1050 5512 | 10 A | 2.9 kHz 2 8.5 kHz 8 10 min 6 min 400k
2} IS 4752 | 1245 54218 | 10pA | 15kHz 0 2.2 kHz, 7 | 10min 6min | 240k
"{) IM)" -4.256 | 14.35 -5.4218 | 20 pA 1.7 kHz 0 1.3 kHz 6 10 min 6 min 270k
B M0 -3.716 | 1630 5127 | 80pA | 007kKHz 0O 25 kHz 6 |Jd5mi) % min 670K
g\ 205% -3.300 | 19.65  -4.605 80 A 0.2 kHz 0 7.1 kHz 5 15 min 6 min 360k
i‘ 3&@0.‘ -3.000 | 21.65 -4.200 80 A 0.03 kHz 0 4.7 kHz 4 20 min 6 min 580k
’g) %D -3.000 | 23.65  -4.200 | 80 uA | 0.03 kHz 4] 0.5 kHz 0 20 min 6 min 340k

Total Time (including overhead): 9 hrs

Estimated Total Time for this Run Plan: 539.1 hours

o U






(6.399 GeV Luminosity Scans]

Set the following configuration:

1. HMS angle == 14.00 (from TV). Be sure to record and photograph the actual vernier value to
0.005 degree precision.

2. HMS momentum = -3.970 GeV /c. Negative polarity. (follow the magnet cycling procedure).

3. Update standard.kinematics with the new settings. - B? @
) L

4. ELREAL trigger in HMS turn @ the PS2 = —1, P54 target DAQ rates to 2.5
kHz, to give a total rate to disk of about 2.5 kHz.

f

5. Make sure the raster is on (2x2), and take HMS and ms at 80, G0, 40, 25, 18,
12, 8, 5, 2.5, 1 pA on LH2 target. Start at the highest cuirent, then go down in current.
Times are listed at 100% efficiency.

8. Try to get runs with minimum beam trips (if possible).

7. Take one Thick Dummy target run at 40 pA. 125,000 electrons per run, about 20 min. During
this run, the Target Operator should park the LH2 target and preparc for LD2 data taking.

8. Repeat scans with Carbon 0.5% r.l. target. l) i \MWS %V\

9. Repeat scans with LD2 target. /

|

6.399 GeV Luminosity chlllb

i o Ratepars P54 Time
[LA Tar geth LHron HIU.S/r DAQHﬂ[S TUTL

Bas = 14.00, Puys = — /3910 GeV/e _——— LSO /-
= 80 IS, #1052, & 160 kHz f,' 8\ | #8667 Hz 10 min < fZ-

60 /Mﬁ 32, &7 | 120 kilz % _1866-Hz 10 min
40 TH2, EPZ, Dummy, £°| 80 kHz 1 1006 Hz 10 min
25 2, w2 o | 50 ki |

J 1060-Hz 10 min
J15 u% Lfé o | 30%kHz
8 Y ]3?0’2 e | 16kHz

/’ 1066 Hz 10 min

[ | W80 Hz 10 min

5 W2, o 10 kHz 4[’! 1000 Hz 10 min

UU. ?_4/2 5 kHz : 00 Hz 10 min

1 D2, & 2 kHz l j 000 Hz 10 min
Total Time (Including Overhead): 11.6 Hours

A

th spectrome-
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