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The vacuum is not empty! The Schwinger mechanism
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Can we directly “see” the vacuum quantum fluctuation?

The Schwinger mechanism
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Motivation
The vacuum is not empty! . The Schwinger mechanism
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How about higher-order QED vacuum excitaion?

A

A

« Can yy produce more

M. Klusek-Gawenda et al.,
PRD107 (2023) 036020
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Baryon/Antibaryon: more complex system

complex baryon
antibaryon pairs?
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Measure Proton-antiproton Pair Production in UPCs is}\{'m

« Dataset: Au+Au ultra-peripheral collisions (UPCs) at / nyy = 200 GeV taken
in 2010, 2011 and 2014
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» Coincidence between two ZDCs
« Events with only two charged tracks
* Protons and antiprotons identified by Time Projection Chamber
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Measure Proton-antiproton Pair Production in UPCs

iSTAR

 The pp pairs produced at very low
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* Decreasing trend from 2 to 2.4 GeV/c?

First measurement of baryon-antibaryon pair production in UPCs!

2024-6-7

Xin Wu, flash talk in SQM, Strasbourg



Low- 1 pp Production Mechanism 7/4‘@.;

 Vacuum Excitation

Detector A
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beam line
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Low- 1 pp Production Mechanism is){—m

* Vacuum Excitation « Background: yA interaction
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Drell-S6dding Process
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Comparison with Model Calculation is}\{—m
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Comparison with Model Calculation
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W. Zha et al., PRC97 (2018) 044910 and private communication
* Drell-Soding process significantly lower than the measurement
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Comparison with Model Calculation 7/4‘\\71.;
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W. Zha et al., PRC97 (2018) 044910 and private communication
* Drell-Soding process significantly lower than the measurement

* VY - pp process more consistent with the data
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Comparison with Model Calculation 7/4‘\\71.;
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W. Zha et al., PRC97 (2018) 044910 and private communication
* Drell-Soding process significantly lower than the measurement

. - pp process more consistent with the data

[First observation of the yy - baryon-antibaryon process in heavy-ion UPC coIIisions!]
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Thank you for your attention!



