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Inclusive Physics of Interest
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Main Detector
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Electron-Proton Neutral Current (NC) Scattering

For high Q2 and unpolarized proton:

+ + v
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Electron-Proton Neutral Current (NC) Scattering

For high Q2 and unpolarized proton:

4 9 _eTpsetX - 2
) v d e — Fh + }_'TFS Y Er
2ra?Y,  dedQ? v, Ty

Reduced cross section —
contains the proton
structure information

Fp=F—2F  Yi=1%(1—y)
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Electron-Proton Neutral Current (NC) Scattering

For high Q2 and unpolarized proton:
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NC _ Y
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= 0 in the quark-
parton model
(Callan-Gross
Relation)
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NC Structure Functions
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Only important term for
unpolarized leptons at

lowto moderate @2 INC Structure Functions
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(A): Polarization of Electron Beam [-1,1] . = ( 5 \@?m) ( 07+ M%)
. 1
ga = )

9/14/2020 SBU Weekly Meeting 8



NC Structure Functions in the Quark-Parton Model

F)LF s =2y [ﬁg. 2497, (g9)% + (f;g)ﬂ (4 + 7)
q
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Last Time
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6r,NC

6r,NC

Last Time
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6r,NC

6r,NC

Last Time

Pythia6 and Djangoh events
generated with QED radiative
effects OFF, and perfect detector
acceptance and resolution.
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Cross Section Measurement

We want to measure:

+ +
4., 2 erp—erX 22
gy _ QAo A S A
N C 21a?Y. drdQ? R
+ + +

We actually measure:

do o j\"rb-.i n
dzdQ? ) . - LATAQ?
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Cross Section Measurement

We actually measure:

do o j\'rb-.i n
drdQ?) = LArAQ?

(assuming QED radiative effects
are OFF in event generator)

do Born\ ¢orT do o ::l i ?ﬁi Born

' — : X U -1’: I Born

e 2 - 2 M odel, n
dxd() drdQ=) . . o .

meas Average

We should apply a bin-centering correction factor:
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Cross Section Measurement

We actually measure:

do o J\sz.n.
drdQ?) = LArAQ?

(assuming QED radiative effects
are OFF in event generator)

. corr Model , Born .
doBern B do T ronter BC Correction
dr dQZ o ) X Model,Born Factor
meas

Average

We should apply a bin-centering correction factor:

meas
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Bin-Centering Correction Factor

Model,Born
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Model,Born
O Center

Bin-Centering Correction Factor

Correction is about 5-8% for the chosen binning
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6r.NC

Gr.NC

Cross Section with B.C. Correction
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Cross Section Ratio

Cross Section Ratio

Cross Section

Ratios

Uncertainties are based on the
number of events generated — not
scaled to any particular luminosity
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The central values for the 3 theory
curves can vary by 3-5%. But JAM
was extracted at NLO, while the
other 2 models are at NNLO.
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Uncertainties are based on the

number of events generated — not
scaled to any particular luminosity

Q?=514.5 GeV?
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What really matters is how much the data
can help constrain the uncertainty in a
specific model. Here we see the replicas vary

by 1-2% from the central value. Note, : :
however, this does not necessarily mean we C rOSS SeCt 1028 Rat 10S
need to make measurements better than 2%

to make an impact — we need to make fits.
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Cross Section Uncertainties

Point-to-Point (%)

Normalization (%)

Statistics (10 fb1)

9/14/2020
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Cross Section Uncertainties

Point-to-Point (%)

Normalization (%)

Statistics (10 fb1)

0.01-0.35

9/14/2020
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Cross Section Uncertainties

Point-to-Point (%)

Normalization (%)

Statistics (10 fb1)

0.01-0.35

Luminosity

~1

Electron Purity

~1 (for 90% purity)

9/14/2020
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Cross Section Uncertainties

Point-to-Point (%)

Normalization (%)

Statistics (10 fb1)

0.01-0.35

Luminosity

~1

Electron Purity

~1 (for 90% purity)

Bin-Centering

9/14/2020
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Cross Section Uncertainties

Point-to-Point (%)

Normalization (%)

Statistics (10 fb1) 0.01-0.35 -
Luminosity - ~1
Electron Purity - ~1 (for 90% purity)
Bin-Centering <0.5 <0.5
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Cross Section Uncertainties

Point-to-Point (%)

Normalization (%)

Statistics (10 fb1) 0.01-0.35 -
Luminosity - ~1
Electron Purity - ~1 (for 90% purity)
Bin-Centering <0.5 <0.5

Radiative Corrections

Acceptance / Bin-Migration

Total

9/14/2020
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Cross Section Measurement: Simple ‘Unfolding’

For real data — or for an event generator with QED radiative effects and detector
resolution/acceptance effects — we can extract the true cross section as follows:

Born \ COTT A7 Rad Model,Born Model.Born
((L’O' ‘ ) o ( do ) N gen O Avera ge v T renter
Y 2 o il 2
dxd() drdQ= ), ...

i\,.TRa.d X Model ., Rad Model.Born
meas rec Average Average

do o j\'rb-.i n
drdQ?) = LArAQ?
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Cross Section Measurement: Simple ‘Unfolding’

For real data — or for an event generator with QED radiative effects and detector
resolution/acceptance effects — we can extract the true cross section as follows:

B corr Model,Born Model, Born
( doeorm B do v Average % O Center
drd 2 o drd 2 Model, Rad Model, Born
Q meas Q meas Average Average

All detector acceptance and resolution effects are accounted for here. It
. i .. do sz,n
is the ratio of the number of events generated divided by the number s —
reconstructed in a given bin, calculated using an event generator dﬂ?d@ meas

including QED radiative effects. Note that the scattered electron should
be used to calculate the kinematic variables in the numerator, rather than

the (true) virtual Boson. To wit, the ratio goes to 1 (i.e. no correction) for

a detector with perfect acceptance and resolution.
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Plots by Xiaoxuan Chu
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Cross Section Uncertainties

Point-to-Point (%)

Normalization (%)

Statistics (10 fb1) 0.01-0.35 -
Luminosity - ~1
Electron Purity - ~1 (for 90% purity)
Bin-Centering <0.5 <0.5
Radiative Corrections (HERA) 1 -

Acceptance / Bin-Migration

Total

9/14/2020
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Cross Section Uncertainties

Point-to-Point (%)

Normalization (%)

Statistics (10 fb1) 0.01-0.35 -
Luminosity - ~1
Electron Purity - ~1 (for 90% purity)
Bin-Centering <0.5 <0.5
Radiative Corrections (HERA) 1 -
Acceptance / Bin-Migration + 1-2 2-4
Trigger & Tracking Eff. + Charge-
Symmetric Background
Additional uncertainty for y<0.01 2 -
bins
Total 1.5-2.3 2.5-4.3

(2.5-3 for y<0.01)
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Assessing the Impact — In Progress

1. Full fits — potentially in next few months
2. Statistical t-type tests — Theorists in the Inclusive group
3. Reweighting studies — My current work



