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Pion ALL plan

0) Production at 6.382 GeV electron beam

1) BB and SBS angles 32.0 deg, Ey= 4.3 GeV

2) He-3 pol at 60 deg — Arun, for 50% field in SBS (as in GEn kin-2)

3) Trigger BB & HCAL coin. time 50 ns — Jiwan, distance to HCAL 11m
4) BB and SBS trackers - Holly

5) BBCal HV calibration — Provakar with SBS ON, threshold 0.25+ GeV
6) Optics for BB/SBS with C-foils — Andrew

7) Production 4 days with beam 10 uA

8) Polarity of BB and SBS flip on 11/2

9) Production 4 days

Could be a two-pass beam for e-p optics calibration after 11/6



From Rachel’s talk in July

*Cross-section parameterisation®:

do — 17 % 0.83 x (10/5)7(1 — cos(Bcnr))~>(1 + cos(Ocnr))
dt yn—TTp )
*Event rate Nnp:
do p2, AE7 trad Number of
—_ = — | S _f _ «— photons
Ny dt n—p ™ Al frp |: E, Xo Len per incident electron

and for photon
process / I \ . energy range.
fraction of events traa/Xo ~ 0.082

Cross-

. Range of At, expressed in pn detected in SBS ~ -
section and BB solid angle (50msr) obtained from g4sbs £~ 1.8x10%Hzem™
Kin A B | C | D | E i _
- 0311018 0.51 |0.35 | 0.37 *To get final estimated rate, Nn-p corrected for
b . : : il b sexpected DAQ dead time
Pion detection 0.41|0.38| 0.37 |0.42/0.37 «from g4sbs studies: losses due to pion/proton
Proton detection 0.86 |0.81|0.88 |0.920.93 detection/trigger efficiencies and event
Drmiss.. CUt 085 |0.86| 0.82 |0.82 | 0.84 selec_tlon cut on missing momentum for
reaction
Estimated counts per hour | 1420|980 |1150| 530 | 120

* i+ cross-section from: R.L. Anderson et al., Phys. Rev. D 14, 679 (1976)
Correction for = from ri+/mt+ vields from deuteron from: L.Y. Zhu et al., Phys. Rev. Lett. 91 (2003) 022003; Phys.Rev. C71 (2005) 044603

For beam of 10 uA the number of events will be 11k in 48 hours

10/18/23 Bogdan Wojtsekhowski slide 3



MC results using g4sbs

Statistics: [ 4X24 / 4 ] hours is 5.5k in combined pi-p + p-pi (10 uA beam)
With 6.6 GeV electron and P, =0.82 for 4.5 GeV photon P, ~ 0.72

With P, = 0.90 x Py, = 0.36, so the polarization product is 0.26
Resulting accuracy for physics asymmetry 0.052

Projected result is ALL = -0.70 +/- 0.070 ( or +/- 0.05 pending beam delivery)

We propose an experiment to measure the helicity correlation parameter, A,, for meson
photo-production in the wide angle regime for five different kinematic settings. This proposed
experiment will be performed in Hall A of Jefferson Lab using the SBS apparatus, a 60 cm
long polarized ®He target, a 6% copper radiator and three different CEBAF beam energies
at 20 pA beam current.
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-0.8
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MC results using g4sbs

Trigger for the hadrons

hHCal — hEShPSh
Entries 20473 T 0025 Entries 2(
Mean 0.1002 < = Mean 1
Std Dev 0.09035 % C Std Dev 0.¢
ﬁ —
o 0.02—
) »
2 0.015H
N H
g:/ H
-] N
© 0.01H-
o L]
0.005 -
0 _]1\\“'.\-‘[’| | | I R A MO AN A [NSORY RSO Wl B

o
g
13

0.6 15

2 25 3
PreShower Plus Shower Energy Deposit [GeV]

proton SBS = HCAL pion BB = PS + SH
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Expected detector and DAQ rates

Gy Trigger Rates vs. Threshold, L =63x 10% cm? s, Q = 44 msr

PITTI ] [PRRTSONORR.. (NREYSIRSUTE . SSUSPEFUN | (ESUPRRM—— |\ SUCEREAS. (PUFTICRRT | SNOREINIG] (TSI (opereresesl L | it i et ol el il il 3
E : i : = Minimum bias J 10°E
N .......... .......... NN SOOI S PR T YO S S— % " L=L,+L,=63+19.0x10% cm?s’
; i ; : ; “t 2° induced (Wiser)....... 2 E ) )
— x* (Wiser) © 1a5L™ ] — Q"=5.0GeV
- 10 \ B 102 E 2 2
- o = h c — Q°=6.8GeV
N o - ® C 2 2
T Py ~. al T L Q°=10.2 GeV
= ~
7 £ “ <
8 = 10 “~~ g 10E
© Q ] E
o - Vw' o o
P y )
'v' —E i
10° ﬁh‘ N ! b3
[ILE 1] R . S PR [ Srrenri S redirerten || R, 8Pl BRaree i ,_.. o
g 04" 06 06" 07 08" 00 1 0.0 0.1 0.2 0.3 0.4 0.5 10 Y 15 2 25 3 35
Energy deposit (GeV) HCAL scint. energy deposit (GeV) Threshold (GeV)
Figure 15: HCAL rate vs. energy deposition. Left: Rate above the given threshold (figures is taken from E12-20-010). BBCal in GEn-ll proposal

Right: Rate per 10 MeV (figure is taken from E12-20-008). Figures are corrected to the luminosity of this proposal.

Observed rate for He-3, 45 uA, 35°

In HCAL expected ~ 250 kHz for 10 uA beam 350mV: 670 Hz 2 G

(also 32 deg vs. 18 deg and (17/11)"2) ’ eV
179mV: 27380 Hz 1 GeV

Need to prepare 50 ns coincidence time 93mV: 3.76e5 Hz 0.5 GeV
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BB vs. SBS vertical acceptance

1 Name  Energy Program BB angle BB dist:SBS angle SBS diste HCAL angle HCAL B direction P_nucleon SBS current P_elect.
2 Q2, GeV2 distance degree, left GeV/c % 2100amp GeV/c
3 GEN-1 2.20 GEn Comm. 475 1.63 34.7 2.80 34.7 17 1.64 0,50,100% 1.11
4—GEN-1+—220—GEn-+7 47.5—1.63— 347 2.80—34.7 17 66-4 164 106% 133
5 GEN-2 4.30 GEn 2.9 29.5 1.63 347 2.80 347 (17) 60.1 2.36 (100%) 2.70
6 |GEN-3 6.40 GEn 6.6 35.9 1.63 221 2.80 21.6 17 67.8 4.45 100% 2.79
7 GEN-4 8.50 GEn 9.7 35.0 1.63 18.0 2.80 17.5 17 72.5 6.15 100% 3.22
hEthx
§ 20_ Emri?sEtth% . § 20: Entries 8806
e E Mean x 70.72975 EIaStIC e'p Eé, C Meanx  -0.921
s 151 Meany 04716 g 15 . Mean y *3-077)
§ I . : = " |sdDevx o974z f o rh 4 .. 1=, , . . = o StdDevx 09276
g 100 4 i_-‘J I_|.' 1 [ !-!' b 1" I.S:dDevy 5717 5 10: .! 1. ] i _!.l- A [ StdDevy 5.414
o R Aed o s 1 i g 1: 12 o - .0 JI_|:I !
5— . . 1:c.0 sk e }“{ . ” 40
Pty 0 1 a4 10 !i oy ]
o t 1 1 [y l?f:ﬂ ._
TE il 3T
e rET Al .1. i .
IRE T N g
A R R o o B A ] d
b 'ﬂir.:l' - .E|-. +. i 't.!' £ k] r
-0 . I -105¢" . :
SR i Ih,.*—h.lt-f. r Otk L
RN IO I ae '.":|'
=15, ' 1 . - " 5= =" . '_L
_2:\II\ll\ll‘l\lll\l\lll\l\ll\\I‘II\\ _:\\II[\I\\|I\II|\II\|II\I|\II\|II\\
‘02‘-5 =2 -5 -1 05 0 05 | %5 2 45 4 05 0 05
< v cal x [m]
12 deg, J, =1.14
SBS at 628 A SBS at 2100 A
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Data analysis, event selection

2.5 kHz trigger vs ~ 0.1-0.2 Hz signal events

Momentum reconstruction in each arm (use > 1.5 GeV):

reduction of the effective trigger rate to ~ 5 Hz
Photon energy reconstruction in each arm: factor ~ 0.2/4

Angles at the vertex (Pe/P ~ 100/2500): factor ~ 1/5
Coincidence time offline ~ 5 ns gate, factor ~1/10

Bogdan Wojtsekhowski
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Pion ALL plan

0) Production at 6.382 GeV electron beam

1) BB and SBS angles 32.0 deg, Ey= 4.3 GeV

2) He-3 pol at 60 deg — Arun, for 50% field in SBS (as in GEn kin-2)

3) Trigger BB & HCAL coin. time 50 ns — Jiwan, distance to HCAL is 11m
4) BB and SBS trackers - Holly

5) BBCal HV calibration — Provakar with SBS ON, threshold 0.25+ GeV
6) Optics for BB/SBS with C-foils — Andrew

7) Production 4 days with beam 10 uA

8) Polarity of BB and SBS flip on 11/2

9) Production 4 days



