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Outline

e Context

* Updated histograms
* Acceptance
* Momentum vs. At
* Missing mass squared resolution

* Feasibility
* |Integrated hadronic cross section

* Needed integrated luminosity, needed integrated charge, and needed
beam time
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Context

* Simulating final state used by the
program to extract cross sections and
resonance parameters (in the resonance
region)

* Includes comparison with CLAS12
TwoPion channel

* Feasibility study to see if these
measurements can be extended to
CLAS22
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Invariant mass vs. four-momentum transfer

squared (W vs. Q?)

10.6 GeV simulation 10.6 GeV experiment
TWOPEG event generator, pass 2 Fall 2018, inbending, pass 2, golden runs
W vs. Q2 W vs. Q?
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» Goal for 22 GeV: increase four momentum transfer (Q?)
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Acceptance

> weights

i 10.6 GeV: Acceptance Acceptance = > weigh;;zz:::jd
-0.14
o * Weights are cross sections
averaged in each bin

9.0 III
8.0

Q? (GeV?)

* Artificially large

7.0 acceptance (yellow bin,
i 2
co low W, high Q%)
5.0 0.06 * Limited number of
T significant figures
- >0 * Weights appear as zero due
24 to lack of precision
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Q2 (GeV?)

Acceptance

150 10.6 GeV: Acceptance
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Acceptance

30 22 GeV: Acceptance

[ 0.10 * Similar problem seenin 22
GeV simulation
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Acceptance

22 GeV: Acceptance
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Momentum vs. At, forward detector,

10.6 GeV
simulation

10.6 GeV
experiment

22.0GeV
simulation
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Momentum vs. At, forward detector,

10.6 GeV
simulation

10.6 GeV
experiment

22.0GeV
simulation
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MM? Resolution MM? Resolution

MM (o = 0.0456) \
MM? (o = 0.0308) ] MM? (o = 0.0428)

Gaussian Fit (o = 0.0288) . o
Gaussian Fit (0 = 0.0159) . Gaussian Fit (o = 0.0294)
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W vs. MM? for mPim

10.6 GeV simulation 10.6 GeV experiment 22.0 GeV simulation
TWOPEG event generator, pass 2 Fall 2018, inbending, pass 2, golden runs TWOPEG event generator, pass 2

W vs. MM? W vs. MM?

W vs. MM?
e 140

120

MM? (GeV?)
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Q2 vs. MM? for mPim

10.6 GeV simulation 10.6 GeV experiment 22.0 GeV simulation
TWOPEG event generator, pass 2 Fall 2018, inbending, pass 2, golden runs TWOPEG event generator, pass 2
Q° vs. MM? Q? vs. MM? Q? vs. MM? s
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MM? (GeV?)
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2vs. MM? for mPim

10.6 GeV simulation 10.6 GeV expe Q% vs. MM?

TWOPEG event generator, pass 2

Q? vs. MM?
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Feasibility

* Integrated hadronic cross section
* Needed integrated luminosity
* Needed integrated charge

* Needed beam time, in years
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Acceptance

10.6 GeV: Acceptance

22 GeV: Acceptance
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Integrated hadronic cross sections

10.6 GeV: Integrated Hadronic Cross-5Section (ub) 22 GeV: Integrated Hadronic Cross-Section (ub)

11

Q* (GeV?)

A4 15 16 17 18 19 20 21 22 23 24
W (GeV) W (GeV)

* Total probability for double pion electroproduction

* 0544 = SUM of gen weights / number of gen events

* Cross section calculated to be represented in microbarns
* 1ub=103%cm?
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Needed luminosity

10.6 GeV: Needed Integrated Luminosity cm 2 22 Gev: Needed Integrated Luminosity cm 2
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1039
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* 0,.1¢c Calculated similarly to gy, 44

* Luminosity L determined from acceptance and g,
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Needed integrated charge

10.6 GeV: Needed Integrated Charge (C) 22 GeV: Needed Integrated Charge (C)
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* Charge calculated from luminosity by dividing out target density
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Beam time needed, in years

o 22 GeV: Years at 5.96103*cm 257!

10.6 GeV: Years at 5.9610%*cm 251
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e Calculation for 10.6 GeV: implementing all analysis cuts [3/2], Golden Run Selection
[3], PAC Days [2]

* For22 GeV: 8 (16)years at5.96-10%%cm=2s'or11(22) monthsat5-103°cm=2s"

* Days (PAC Days)
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Conclusion

* Acceptance calculation improved with increased precision in the
TWOPEG event generator

* Resolution for 10.6 GeV experiment (Fall 2018, inbending, golden
runs) is comparable to resolution for 22 GeV simulation

* Needed beam time at designed luminosity is of the order of 11
months (22 PAC months)

* Too early to say definitively how many PAC days (need more statistics)
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Acceptance
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10.6 GeV: Acceptance
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Momentum vs. At, forward detector, without |ID

At ftof P positive withoutIlD At ftof pi positive withoutlD At ftof pi negative without|D
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Momentum vs. 8

Without ID

Momentum vs  pi negative withoutlD

Momentum vs B positive without|D
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a2

Momentum vs. 3, log scale

Without ID

Momentum vs B negative withoutID

Momentum vs B positive withoutlD
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W vs. MM? for mProt

10.6 GeV simulation 10.6 GeV experiment 22.0 GeV simulation

TWOPEG event generator, pass 2 Fall 2018, inbending, pass 2, golden runs TWOPEG event generator, pass 2
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Q2 vs. MM? for mProt

10.6 GeV experiment 22.0 GeV simulation

10.6 GeV simulation
Fall 2018, inbending, pass 2, golden runs TWOPEG event generator, pass 2

TWOPEG event generator, pass 2

Q? vs. MM? Q Q? vs. MM?

—1000

2 vs. MM?
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Integrated hadronic cross sections

10. 6 GeV: Integrated Hadronic Cross-Section (ub) 10.6 GeV: Integrated Hadronic Cross-Section (ub)
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. —1.18085
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2\ 0.31660 0.65
number of generated events - ® (1 n (()g_;) (1 + 5= )

® = flux, 1/GeV?

w = energy transfer (virtual photon energy), GeV
Mp = mass of proton, GeV

FEpeam = energy of electron beam, GeV

o = cross section, 1 ub = 1073° cm?
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terms in brackets [ | = correction factors, dimensionless
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Needed luminosity
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Needed integrated charge

10.6 GeV: Needed Integrated Charge (C) 3022 GeV: Needed Integrated Charge (C)
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® = flux, 1/GeV?

w = energy transfer (virtual photon energy), GeV

Mp = mass of proton, GeV

Eyeqm = energy of electron beam, GeV

o = cross section, 1 ub = 1073 cm?

> weights, cratea = sum of generated event weights, cm
terms in brackets | | = correction factors, dimensionless
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Time needed, in years

10.6 GeV: Years at 5.96103*cm 251 0 22 GeV: Years at 5.96103%cm 2s71
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