.\
o

) o
%ence and 1e®

Measurement of the Drell-Soding process in UPC
Au+Au 200 GeV collisions
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Photon nuclear interaction
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Entanglement-Enabled Spin Interference (EESI)

Interterence
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Drell-Soding process
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Originally proposed to ll T[+7l'_\\ 0 An (Einstein-Podolski-Rosen) EPR pair
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O Virtual pion nucleus scattering mechanism .
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0 Additional diagram (no pion pole) for gauge invariance
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[ 5% divergence in elastic scattering cross section
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Comparison with p® photoproduction

QED vacuum v' Exclusive m*m~ production via photon-nuclear interaction

v EESI tomography

O Intermediate p° (entanglement purity?)

[0 Decay angularity distribution (filter out higher order wave)

O Interference dynamics

[ Interaction with the environment (giant dipole resonance(GDR),
decoherence?)

0 More Paths (four-slit interference? Diff. amp. Double-slit)




Data selection & Raw signal

Trigger Sets (upc main) Number of Events % 10°L oo + Opposite-sign -,
o E Raw Counts: 1148446 £ 1116 | Same-sign
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Technology solution — TOF eff.

O TOF match efficiency for upc-main Corr eta/O"r/g eta

a) Unfeasible — data-driven by upc-main 1 : 0 L/2 =220.0 ¢ ??,,7‘/0'9

b) Extract from mini-bias data TOF Geometry

c) Correctn for the wide Vz
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Technology solution — Fitting algorithm

2
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Technology solution — Model input

STAR: Flat mass — constant

HERA: Parametrised by function (the unknown non-resonant amplitude):

Incorporate model calculation for Drell-Soding process

Pion nucleon elastic scattering amplitude:

do/dM._._ [b/(GeV/c?)]
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Technology solution — QED dimuon

Contamination from yy fusion: mainly yy = utu~

meson | mass [GeV] v=108,Z =179
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Differential fitting
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https://indico.cern.ch/event/1339555/contributions/6040915/

Diffractive pr spectrum

dy [mb/(GeV/c)]

pT e

d°c/d

Reveal the photon transverse momentum parton distribution and interference dynamics.
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Photon parton distributions and scattering dynamics
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Multiplicative noise on A,

Have you heard of the concepts of multiplicative noise and additive noise?

jF(qb)dqb = jf(qb)w(gb)jz(gbtrue — $)dpddirye
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Simple MC to get R, for run10, run11, runi14 for p® and Soding respectively



Interference measurement

O Spin interference enabled between w*Au and 7~ Au with different amplitude.
O Similar interference p dependence at low pr, different interference dynamics.

[J Obvious stronger interference for Drell-Soding process on mass dependence (not shown)
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Summary

O First measurement of diffractive pr and interference pattern for Drell-Soding process

O A rich environment to explore quantum interference:

® Interference dynamics
® Decay effect

® Amplitude divergence in interference ...

0 Photon transverse momentum parton distributions?
O Extend the discussion to ¢ and direct K* K~ (future EIC)

0 Hadronic structure of vacuum (proton-antiproton excitation)



Backup
Any questions and suggestions are welcome

In the meeting or after
By email — xinbai@mail.ustc.edu.cn



pt detection resolution effect
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