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ePIC detector overview

Approx 10 m long cylindrical barrel
detector (additionaly extends +-45
m on either direction)

Uses cutting edge technologies to
detect the particles from Collisions
between high energy electrons and
protons (or heavy ions)

Nearly hermetic, reconstruct
scattered electron, hadronic final
states, Jets and missing
momentum over wider angular
range

Provides wide-acceptance
tracking, timing, calorimetry and
Particle-ldentification
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DIS Processes and Kinematics
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Outline

DJANGOH 5000 events and 9x275 beam energy setting
Hadronic final state reconstruction
Reconstruction efficiencies

Different beam energy settings and uncertainties



Calculations involved
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JB Kinematics (DIS cut pass)

pPlus: JB kinematics, DIS cuts pMinus: JB kinematics, DIS cuts

Entries 4734 Entries 4756

Meanx 0.1765 Meanx 0.1417
Meany 728.8 Meany 579.4
Std Dev x 0.1498 Sid Dev x 0.1328

Std Devy 926.6] . StdDevy 8025 [
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JB Kinematics (DIS cut pass)

pPlus: y-Q2, DIS cuts

Entries 4734
Meanx 04134
Meany  728.8

Std Dev x 0.2384
StdDevy 926.6
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pMinus: y-Q2, DIS cuts

Entries 4756
Meanx 0.4156
Meany 579.4
Std Dev x 0.2362

Std Devy 802.5
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Jacquet-Blondel reco vs truth (correlations)

JB vs truth JB vs truth JB vs truth
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Reconstruction Validation
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Transverse Missing Momentum distributions

9x275 pPlus Ix275 pMinus .
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Missing Transverse momentum vs Truth Transverse momentum

Ox275 pPlus 9x275 pMinus

Entries 4998
Mean x 18.11
Meany 15.8
Std Devx 7.06
Std Devy 7.597

Entries 4999
Mean x 16.06
Meany 13.98
Std Dev x  6.701

Std Devy 7.006
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Missing Energy vs Truth (Energy, neutrino)

Ox275 pPlus 9x275 pMinus

Entries 4998 Entries 4999
Mean x 31.29 Mean x 26.01
Meany  237.7 a1 Meany 2434
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Missing Transverse momentum vs Q?(JB)

9x275 pPlus Ix275 pMinus

Entries 4970 Entries 4959
Mean x 751.5 Mean x 603.9
Mean y 15.76 Mean y 13.95

StdDevx 1105 Std Dev x 985.5
Std Devy 7.577 StdDevy 6.982
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Hadronic sum vs y(JB)

9%275 pMinus
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Validation of hadronic sum JB reconstruction

Ix275 pMinus: fractional bias 9x275_pMinus: reco vs truthX (E -p )
Entries 4999 , n “Entries 5000
Mean 8.876
Mearfly  7.434
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Std Devy 4.524
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Comparing JB hadronic sum, y(JB) at two beam
energy settings

Normalized events
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(Reconstructed - Truth ) hadronic sum

9x275 _pMinus 18x275_pMinus

Entries 5000 Entries 1000
Mean -1.44 Mean -2.182
Std Dev  2.409 Std Dev 4.07
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Reconstruction Efficiency by particle type

: — : _ HFS reconstruction efficiency by particle species
HFS reconstruction efficiency by particle species
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Reconstruction Efficiency vs 7(truth)

HFS reconstruction efficiency vs n HFS reconstruction efficiency vs

—t

Reconstruction efficiency

=
L
-
D
—
e
aQ
—
o
o
—
—
f—
o
-
o
Ll
L
oC

truth




Reconstruction Efficiency vs d(truth)

HFS reconstruction efficiency vs 6
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Uncertainties on Asymmetry before projection

6 Araw

Entries 65
Mean X 0.1563
Mean y 959.1

Std Dev x 0.2584
StdDevy 2814
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central bins:
OAraw ~ few

percent 1o
<10%

edge bins:
WOrse,
sometimes

>10-40%

Projected Uncertainties
A, 10fb"

Entries 65
Meanx  0.1433
Meany /75.1
Std Dev x 0.2451
Std Devy 2513
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many central
bins: OAraw ~
sub-percent to
few percent

edge bins: still
limited

Projected Uncertainties
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Luminosity independet ratio

8 Ara(9275) / 5 A

18x275), 10 fb 8 A(9%275) /8 A (18x275), 100 fb
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18x275 expected measured asymmetry, Pe=Pp=0.70
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Reconstructed (x-Qz)JB cross-section coverage

%275 selected cross section 18x275 selected cross section
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Beam Energy (5x41), minQ2(100)

Pythia8 CC DIS 5x41 GeV: o A" Pythia8 CC DIS 5x41 GeV: accepted events
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5X100 (min Q2) 100

Pythia8 CC DIS 5x100 GeV: accepted events

Pythia8 CC DIS 5x100 GeV: o A




Pythia8 CC DIS 5x100 GeV, Q§B>1OOO: accepted events Pythia8 CC DIS 5x100 GeV, QfB:ﬂ 000:0 A"




Beam Energy setting: 10x275 Q*>100 (GeV?)

Pythia8 CC DIS 10x275 GeV, Q7 >100: accepted events Pythia8 CC DIS 10x275 GeV, Q°_>100: 8 A“
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Beam Energy Setting: 10x275 Q2>1000 GeV-

Pythia8 CC DIS 10x275 GeV, OiB>1 000:§ A“ Pythia8 CC DIS 10x275 GeV, Q§B>1OOO: accepted events
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Beam Energy Setting: 18x275 Q2>100 GeV-

Pythia8 CC DIS 18x275 GeV, Qj5>1 00: accepted events
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Beam Energy Setting: 18x275 Q2 >1000 GeV-

Pythia8 CC DIS 18x275 GeV, ojB>1ooo: 5 A,
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Beam Energy Setting: 10x100 Q2 > 100 GeV-

Pythia8 CC DIS 10x100 GeV, Q°_>100:8 A,
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Beam Energy Setting: 10x275 Q2(JB)>1000 GeV-

Pythia8 CC DIS 10 x275 GeV, Q2 >1000: accepted events Pythia8 CC DIS 10x275 GeV, Q7_>1000:3 A,
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Some of the reasons why 18x275 is better for g against 9x275!!

High-energy beams are required because they extend the kinematic reach, improve
hadronic reconstruction, and reduce uncertainties — all of which are essential for
precision CC DIS physics at the EIC

1
0A = ’ N exp — GbinLint
PePp\/ N,
Zh(Eh R p Z,h)
YiB = O F
s = 4Lk,

O S§1gu975 = 4(18)(275) = 19800 GeV?, 59,775 = 4(9)(275) = 9900 GeV-
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Summary

The 9x275 study demonstrates that charged-current DIS asymmetries can

be extarcted with the Jacquet-Blondel method of reconstruction at lower
electron beam energy, but some issues on JBM reconstruction remain.

The projected 6Araw maps show useful precision in the central x—Q?
region, especially for 100 fb™, while the phase-space edges remain
statistically limited.

Compared with 18x275, the 9x275 cross section is smaller and the high-
Q2 reach is reduced, so 9x275 looks feasibile for early-running
configuration, whereas 18x275 remains the stronger baseline for precision

spin-structure function (gs) studies.

Full g5 study also require comparision to polarized pdf models,

acceptance correction, bin migration, unfolded asymmetries, radiative
correction etc..
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