—@ Measurement of Hadron Mass in nuclei

e M. Naruki (Kyoto Univ.) 29th May 2024, Univ. of Tokyo



——@ Hadron Mass

e Higgs vacuum : m, 4=~2MeV
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e Spontaneous breaking of chiral symmetry

®m the mechanism to generate 98% of mass in universe
¢ mM._.=938MeV DOI:10.1146/annurev-conmatphys-031119-050813
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History of Universe and Matter Evolution
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—@ QCD Vacuum

e |lowest energy state, non-perturbative vacuum
m finite gluon, qq condensates

Lattice QCD calc.
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http://www.physics.adelaide.edu.au/theory/staff/leinweber/VisualQCD/Nobel/

—@ QCD condensate and Hadron Mass

e Vvacuum : quark and gluon condensates

e How to examine experimentally?
m behavior of chiral doublet
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——@ Dilepton

clean probe to address hadron properties

e hadron production in e+e—

m spectral function in vacuum

e hadron decay into e+e—
B messenger directly convey in-medium

properties
m cf. electron scattering
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PEP-II at SLAC
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—@ Dilepton Measurement

vector mesons (JF=17) : clean probe to measure mass directly

n°m Dalitz-decays
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—@ Probing Matter in Extreme Conditions
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—@ History of Dilepton Measurements
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—@® KEK-PS E325 : ete- invariant mass spectrum
| PRL96,(2006) 092301
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— @ Invariant mass spectra of (p> et+te—  rressoonos2s01
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—@ High momentum beamline

e at SM1 protons branches off from the primary line
e - 30 GeV primary proton (1019/s)
e -8 GeV primary proton for COMET (u-e conversion)
o - < 20GeV/c secondary particles )
SM1: branched by 5° V<@l Bend e g
) | Experimegtal Area
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——@ In-medium Spectral function of Vector Mesons
- J-PARC E16 -

e Mass in medium 103
m determine QCD condensates in medium 1.02

e (lean probe of dilepton e+e-
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Hadron Blind Detector (HBD)
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—@ EXxpected Signals

momentum dependence of mass
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PID performance
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4@ SChEdL“e RUN 1 (8 modules

e 2020-2021 RUNO -- 320 hours, C/Cu targets

m Beamline / Detector commissioning

e 2023 April Run0d -- 201 hours

B BL commissioning

e 2024 April RunOe --117 hours

m BL & trigger commissioning

e 2024-5 RUN1 -- 1280 hours, C/Cu targets
m Physics run 15k of ¢ mesons
e 2026- RUN2 -- 2560 hours, C/Cu/Pb targets

m nuclear size & velocity dependences
m dispersion relation
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—@ Summary

e Dilepton spectrometer is completed at J-PARC.
The first physics run will be performed FY2024/2025.
e Stay tuned!

e Future possibilities
m hadron decay of phi meson (KK)
m sigma meson - we will have plenty pipi data
m chiral doublet - kaons as NG bosons
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