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◆What’s the η' meson?

A member of the pseudoscalar meson nonet

Mass: 958 MeV/c2 Strangeness: 0   Isospin: 0

K+K0

π+π-
π0η

η’

K- K0

S=1

S=0

S=-1

Q=1Q=0Q=-1

It has much larger mass by UA(1) anomaly in QCD.
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◆η‘-production off a nucleon (A=1)

• Couples to the nucleon resonances only with isospin I = 1/2

• Photoproduction data (Q2 = 0) : CLAS, A2MAMI, CBELSA/TAPS

• Theories to fit and reproduce the photo-pro. data (EtaMAID, etc.)

• Scarce electroproduction data (Q2 > 0): accessible (in backward angle) 

as a by-product in the hypernuclear spectroscopy.

L. Tiator et.al., Eur.Phys.. A 54 (2018), 210.

total fit

contribution of 
each resonances

• Mass reduction in the nuclear density (-40 MeV/c2 ~ -150 MeV/c2, 

model dependent) due to partial restoration of the chiral symmetry

→ Strong attractive interaction between η' and nuclei (??)

• Searching for the η' mesic nuclei at GSI and SPring-8

S. Sakai and D. Jido, PRC 88 (2013), 064906.

◆ off nuclei (A≧2)
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◆η'-electroproduction in the JLab hypernuclear experiment

－ The e- + p → e- + p + η' reaction (besides the e- + p → e- + Λ + K+) in the same dataset.

－ Understandable by extension from the real photon reaction:

flux of virtual photons
with the electron scattering

η’ production
by the virtual photon (γ*)

－ Measuring the η' generated at a backward angle (almost 180 deg.) relative to the photon in the CM frame

(= we can see slower η')
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EXPERIMENT

◆JLab E12-17-003 (the nnΛ state search in 2018)

p 

π+

the e- + p → e- + p + η' reaction in the same dataset
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W = 2.14 [GeV]
Q2 ~ 0.5 [(GeV/c)2]
Θγp

CM ~ 8 [deg] 
→ backward angle for η’
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S.N. Santiesteban et.al., NIMA  940 (2019), 351-358.

3H

2H

1H

3He

empty

beam

◆Target system ◆Event selection by Zvertex cut

Region of
Cryo-H2

(GATE)

Aluminum wall

Now I am analyzing
the 1H data mainly
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◆Particle ID by the Coincidence Time
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◆Missing mass spectrum of the p(e,e’p)X reaction

PDG mass value 
(957.78 MeV/c2)

Assuming 3-dim. polynomial 
as background,
fit result: 4.6±0.7 [nb/sr]
@W = 2.14 GeV, cosΘη’ ~ -1
(only stat. error estimated)
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◆Missing mass spectrum of the p(e,e’p)X reaction

PDG mass value 
(957.78 MeV/c2)

Assuming 3-dim. polynomial 
as background,
fit result: 4.6±0.7 [nb/sr]
@W = 2.14 GeV, cosΘη’ ~ -1
(only stat. error estimated)

➢ Theoretical calculation for Q2>0 needs discussion
➢ Estimation of Sys.error etc. ongoing
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• η' production has been studied from the interest of N* coupling and/or η'N interaction.

• Our data from JLab hypernuclear experiments include η' production events with the

(e,e’p) reactions (in particular, at relatively low Q2 and cosΘη' ~ -1).

• I am currently deriving the differential cross section off the proton target and comparing

it with the theoretical calculation and other experiments for the photoproduction.

Summary

Future Prospect
• We should be able to find the upper limit of the η'-nuclei cross section by analyzing the

data of the other targets (3H, Al-cell, carbon multifoil) or in the experiments at Hall-C.

• Understanding of the elementary process off the proton target will be the basis of for the

interpretation of the results.
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