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Motivation

o Ideal system to study NN potential.
o Study Deuteron at short ranges (< 1fm).
e Extract D(e,e’p)n cross-section beyond 500 MeV/c missing momentum at

high/low Q2
e Extract momentum distributions (not an observable) from cross sections.



Trigger:
3/4 scintillator planes

Calorimeter (e- pid)
Hodoscopes (trigger)
Drift Chambers (tracking)

Drift Chambers (tracking)
Hodoscopes (trigger)

Trigger:
3/4 scintillator planes



D(e,e’p)n Interactions
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Meson-Exchange Currents (MEC) Isobar Configurations (IC)



Hall A Experiment (EO1- Hall B Experiment Hall C Experiment

(CLAS) (E12-10-003)
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SIMC/DATA Comparison: CUTS APPLIED
Missing Energy cut, Emcut<0.05 and >-0.05
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SIMC/DATA Comparison: CUTS APPLIED

SHMS Momentum Acceptance cut <22 and >-10
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SIMC/DATA Comparison: CUTS APPLIED

HMS Momentum Acceptance cut <10 and >-10

HMS Momentum Acceptance, &
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SIMC/DATA Comparison: CUTS APPLIED
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E12-10-003
H(e,e’p) Analysis:
HMS Momentum Correction
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Heep Analysis: HMS Momentum Corrections and Optimization

2M,Ey(Ey + My,) cos(6,)

Pcaic(Eb*.r Sp) =

M2+ 2M,E}, + E?sin’(6,)

P(E,

o p )_mef(Eb’Hp)'Pmms ., Fractional
CT e Momentum

H(e,e’p) Elastics Kinematics Used In Optimization Procedure
Run # HMS Momentum HMS angle SHMS SHMS angle | SHMS Delta | HMS Delta
[GeV/c] [deg] Momentum [deg] Range
[GeV/c]
20841 3.499 33.344 8.55 14.153 Delta scan -8
20846 3.145 35.750 8.55 12.940 Delta scan -4
20851 2.783 38.549 8.55 11.705 Delta scan 0
20858 2.417 41.812 8.95 10.435 Delta scan+4
20861 2.048 45.667 8.55 9.125 Delta scan+8 13




Correlation check

doltaPdata_fr vs xpip

delaPdata_fr ve xpip

Tan P V.
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Normalized Counts
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SUMMARY

HMS Momentum for Heep studied.

SIMC/DATA Yields currently being studied
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Brief Overview of D(e,e'p)n

C. Yero. (2020). Thesis

electron /(a) Gy \ (b) G

detector pﬁp
’71-,’}+ pi,n= 0 ’7i,p P,~,,,+ pi,n= 0 pi,l’ ’ p#p
—— \mi,n
€ pm= pi,n /
Plane Wave Impulse Approximation Final State Interactions (FSI)
(PWIA)
Pip
pi,p+ pi,n= 0 \
\ pm# pi,n
——_
Meson-Exchange Currents (MEC) Isobar Configurations (IC)
hadron .
detector (b), (c), and (d) are suppressed in

C. Yero, p. c. ' ' '
ero, p. c the kinematic window used


https://digitalcommons.fiu.edu/etd/4479​

Analysis Procedure

e Reference times have been set & Time

W Window cuts placed.
(U 4

» Detector calibrations mostly done,

might need revisiting.

* SIMC comparison show there is

. AU 4
further optics work. \%
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Angle and Momentum Offset Determination

 Determining offsets Definitions
_ _ calculated (e-) momentum measured (e-) momentum
in angle then in . +z
M-"’ E'b 55‘1’:”! § .
kf.'r_'afr_'(Eh’ gﬁ} = M 2E, sin(6./2 k_f.'mm.s‘ = P‘U(; + 1 ) =
momentum, based p 2L, sin(0,/2) 100 ks
on 5IMC calculated (proton) momentum measured (proton) momentum
comparison P = By =y cos(l) Pt meas = p{](h +1 )
Py, = — kysin(6,) frmea 100
 Method was & sin
PreacEp. 0,) =/ Pr + Py / '
developed by C. E,
) calculated (proton) angle calculated-measured.
Yero for Café P, dk; = Ky oot = Ko
0, cac(Ep. 0,) = tan P dPr = Py ute = Proneas

dgp = gp.c'afr_' - gp.mem



Angle and Momentum Offset Determination

Old Offset = 2.0e-04 [rad]
Run: 20851 Setting: delta scan 0
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Angle and Momentum Offset Determination

Old Offset = 2.0e-04 [rad]
Run: 20868 Setting: delta scan +12
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Low Momentum Run (120 MeV) Yield Ratios

Some calibrations done
CaFe optics matrix

_ Yield Ratios for
Run: 20871 Setting: pm 120
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Incorporating MS Models in SIMC

» Choose kinematic

SF vs p,[q2 = 4.0 GeV2, thr = 35 deq] SF vs p, [q2 = 4.0 GeV2, thr = 35 deq]

variable that SF vary . . wtpuia , . wtpwia
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SUMMARY

* We are making progress: Optics, Offset
determination, Detector calibrations need fine
tuning.

* [nterested to see how changing the Laget cross
section from SIMC will affect our yields.

* Looking forward to finishing analysis by the end of

the year!
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Previous Work
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https://doi.org/10.1142/S0218301315300039

SIMC Weighted Yield Calculation:

ycorr — yUncorr  FullWeight
(e) . (h)

x LT

N. * Oweiaht * Qeh X €, 7 k€
Full Weight = —2"" <9 chavtge  trk  trk
entries
Data Yield Calculation:
Yuncarr . frad
}/:Z:orr —

€Cetrk-€Chtrk-€tgt. Boil - CpTrk-€CtLT - Qtﬂt
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Other Kinematics Parameters

Four momantum transfer (O2) Comparison For Delta O Run
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SIMC/DATA Comparison

Run BCM4A Total live time HMS Tracking SHMS Tracking Data

Charge(mC) correction for Efficiency Efficiency Yield
trigger 6

20851 47.2262 0.9993 +/-0.0002 0.9777+/-0.0005 0.9913 +/- 0.0003 1306

20846 112.7961 0.9997+/- 0.0001 0.9763+/- 0.0005 0.9924 +/- 0.0002 689

20841 240.4688 0.9997 +/-0.0001 | 0.9755 +/-0.0004 0.9928 +/- 0.0002 369.7

20858 26.7272 0.9983 +/- 0.004 0.9800 +/- 0.0004 0.9885 +/- 0.0006 2685

20861 12.5527 0.9980 +/-0.0006 0.9862 +/- 0.0003 0.9882 +/- 0.0003 5904




HMS Tracking Efficiency

SIMC/DATA Comparison: CUTS APPLIED

HMS Tracking Efficiency vs S1X Scaler current
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SHMS Tracking Efficiency

SIMC/DATA Comparison: CUTS APPLIED

SHMS Tracking Efficiency vs S1X Scaler current
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SIMC/DATA Comparison: CUTS APPLIED
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20858
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20861 Invariant mass, W
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Angle and Momentum Offset Determination

Old Offset = 2.0e-04 [rad]
Run: 20846 Setting: delta scan -4
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Angle and Momentum Offset Determination

Old Offset = 2.0e-04 [rad]
Run: 20861 Setting: delta scan +8
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Low Momentum Run (120 MeV) Yield Ratios

Run: 20871 Setting: pm 120

Some calibrations done
CaFe optics matrix

20871

Yield Ratios for
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