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Goal: YR Fig. 7.63

I Figure 7.63 from the Yellow
Report: two-particle correlations
in e+A vs. e+p to study
saturation.

I Can study cleanly measuring
e.g. away-side yield vs. x for
different Q2 cuts.

150 7.3. THE NUCLEUS: A LABORATORY FOR QCD
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Figure 7.63: Comparison between the dihadron azimuthal angle correlation in e+Au col-
lisions (labeled with filled red circles) and that in e + p collisions (labeled with filled teal
squares). The results with the detector smearing are shown in open markers. The solid lines
represent the results obtained from the theoretical model calculations in the CGC formalism.

link structure of the WW gluon distribution, and calculations within the CGC for-
malism, it has been proposed [537, 740] that the DIS back-to-back dijet/dihadron
production at the EIC can be used to directly probe the WW distribution, which
has not been measured before.

To directly probe the WW gluon distribution and gluon saturation effects at low
x, we can measure the azimuthal angle difference (Df) between two back-to-
back charged hadrons in e+A collisions (e+A ! e0h1h2X). This azimuthal angle
distribution can help us map the transverse momentum dependence of the in-
coming gluon distribution. The away-side peak of the dihadron azimuthal an-
gle correlation is dominated by the back-to-back dijets produced in hard scatter-
ings. Due to the saturation effect, the WW gluon TMD can provide additional
transverse momentum broadening to the back-to-back correlation and cause the
disappearance of the away-side peak when the saturation effect is overwhelm-
ing [537, 741]. A comparison of the heights and widths of the coincidence proba-
bilities C(Df) = Npair(Df)/Ntrig in e + p and e+A collisions will be a clear experi-
mental signature for the onset of the saturation effect.

Furthermore, following the prescriptions in Ref. [742], a Monte Carlo simulation
has been carried out for the azimuthal angle correlations of two charged hadrons
at

p
s = 90 GeV in e+pand e+Aucollisions. The results of the simulation are also

compared with the prediction from the saturation formalism. To focus on the low-x
region, the events within the range of the virtuality 1 < Q2 < 2 GeV2 and inelas-
ticity 0.6 < y < 0.8 are selected. Events in nearby Q2 and y bins are expected
to yield similar results. The hadron pairs are required to have an energy fraction
0.2 < ztrig, zassc < 0.4 within the pseudorapidity range |h| < 3.5 with ptrig

T > 2
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Dijets in e+p and e+A Collisions

I At reasonably high Q2 dijets are produced by LO QCD Compton
scattering (left) and photon-gluon fusion (right).

I Photon-gluon fusion most direct probe of gluon wavefunction of the
target in e+p and e+A Collisions

I Use dihadron correlations instead of dijets to measure lowest Q2 jets
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Simulation Samples

I Used prod.2 pythia6 SIDIS high-Q2 Tracking Evaluator ntuples

I All tracks match a truth particle.
I Reject all tracks that match electrons (and positrons) i.e. charged

hadrons only
I Also naturally removes the scattered electron

I Boosted the reconstructed track pT , η and φ from LAB to e+p
head-on collision frame

I Binning in pT > 1 GeV/c of each hadron.

I In principle, we should bin in Q2, x , and z .
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Example Dihadron Correlations

I 18x100 GeV e+p Collisions

I 1-1.5⊗1-1.5 GeV/c charged hadrons

I No away-side
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Example Dihadron Correlations

I 18x100 GeV e+p Collisions

I 3-5⊗2-3 GeV/c charged hadrons

I No away-side
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PYTHIA Processes

I QCD Compton (left) ISUB = 131, 132

I Photon-gluon fusion (right) ISUB = 135, 136

I Are these turned on in the PYTHIA steering files?
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