Using R function to study the high-resolution spectrometer HRS acceptance for
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Abstract DVCS Experimental Setup (JLab Hall A) Defining the boundary and Calculating R-value

The aim of this study is to model the High-Resolution Spectrometer (HRS) acceptance in
an accelerator based study of the internal structure of the proton to the 1% level. The
HRS acceptance is a 4-D region of space, depending on the four correlated target
variables (Y, 8, @iy, OPy). Due to the 4-D structure the acceptance region is difficult to
visualize. The R-function, which defines the distance of a particle from the HRS
acceptance bound, provides a convenient way to make a single cut and select electrons
In the 4D-space. Preliminary results show that the R-value from experimental data
agrees with R-value from the simulated data. In the future, we will optimize the
simulation for better agreement with the experiment.
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Nucleons are the building blocks of the atomic nuclei.

Our Initial understanding of nucleons was that they
were fundamental particles.

Deep Inelastic Scattering experiment showed that
they have internal structure (quarks and gluons).

Quantum chromodynamics (QCD) is the theory that
describes the interaction of the quarks and gluons.

HRS identifies scattered electrons with excellent momentum precision, G(Sp) <1074

HRS configuration is Q; Q, D Q5.
Quadrupoles Q, and Q, focus the particles into the dipole.
Dipole D selects particles according to their momentum and sends them to a detector

Monte-Carlo simulation
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Still much is left unknown about the structure of

Geantd4 i1s a detector simulation toolkit written in the
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nucleons. » The HRS acceptance is a 4-D region of space, depending on the four correlated target | Lo
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» HRS Acceptance region is different for
each kinematic setting.

» Need R-Function for each kinematic
setting.
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GPDs were introduced to parametrize nucleon
structure and a great deal of effort has been
Invested in their measurement.

GPDs provide simultaneous information about
both the spatial and momentum distribution of
the partons within the nucleon.

Deep Virtual Compton Scattering (DVCS) is
the golden process for probing GPDs.

In the DVCS process, the electron interacts
with an individual quark, giving the quark an
enormous amount of momentum. This quark
gets rid of its excess energy by emitting a high
energy photon. The quark remains a part of the
Intact target proton.
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» Agreement between R-value of the
experimental data and simulated data
demonstrates the effectiveness of the
acceptance analysis results.

» Selecting events when the ratio between
experimental data and simulated data
becomes constant.

» R-cut > 0.0035 eliminates the events on the
edge. _ : lmw,wum,mmhmmummhwhﬂu

» 66% of the data corresponding to the good : i AL
electrons are selected with R-cut > 0.0035. S

Preliminary Results

DVCS Experiment Goal General R_function > QN 100 x g
Definition for one plane of the pOlngn > The solid angle of a detector is related to the number of scattered electrons.

» Understanding the solid angle is a vital component for determination of the probability of

Ratio between data_events & sim_events with R_value
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