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η’N interaction

• theoretical study:  η’N inelastic 
cross section 

• experimental study: η’ scattering length
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 PLB 482 (2000) 356 @ COSY-11
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to minimize FSI effects 
➯ |aη’N| ∼ 0.1 fm
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  ση’N =(11.0±1.5) mb
  Γη’ ≈ 25 MeV Γ(ρ) = Γ(ρ0) ·

ρ

ρ0

Γ = �c · ρ0 · σinel · β
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PLB 710 (2012) 600

η’,ω little affected by cut
⇒ little secondary production; 

η strongly affected by cut
⇒ sizeable secondary production

σA=σ0⋅Aα(Tkin)

η’ interaction with nuclear matter 
much weaker than for π, η, ω mesons

<αη’>= 0.84±0.03
<αω,η>= 0.66±0.04

T. Mertens et al., EPJA 38 (2008) 195
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indication for a little effect of two-step processes

momentum distribution

11

M. Nanova et al.,
PLB 710 (2012) 600

Γ(ρ) = Γ(ρ0) ·
ρ

ρ0

β =
pη�
Eη�

whereΓ = �c · ρ0 · σinel · β

< Γη� >

< σinel >

curve:E. Oset, A. Ramos,  PLB 704 (2011) 334



summary and outlook

12



   transparency ratio: in-medium broadening η’ meson; 

   Γη’ = 15-25 MeV at  ρ0 for pη’≈1.05 GeV/c and ση’N ≈ 3 -10 mb

   η’ interaction with nuclear medium much weaker than for ω and η meson

   momentum dependence of transparency ratio, in-medium η’ width and ση’N  determined

summary and outlook

12



   transparency ratio: in-medium broadening η’ meson; 

   Γη’ = 15-25 MeV at  ρ0 for pη’≈1.05 GeV/c and ση’N ≈ 3 -10 mb

   η’ interaction with nuclear medium much weaker than for ω and η meson

   momentum dependence of transparency ratio, in-medium η’ width and ση’N  determined

summary and outlook

12

H. Nagahiro, S. Hirenzaki, E. Oset and A. Ramos, PLB 709 (2012) 87

 S. Hirenzaki, 
Thu, PS B 



J-PARC 
12C(π+,p) η’X @ 1.8 GeV/c

   transparency ratio: in-medium broadening η’ meson; 

   Γη’ = 15-25 MeV at  ρ0 for pη’≈1.05 GeV/c and ση’N ≈ 3 -10 mb

   η’ interaction with nuclear medium much weaker than for ω and η meson

   momentum dependence of transparency ratio, in-medium η’ width and ση’N  determined

summary and outlook

12

H. Nagahiro, S. Hirenzaki, E. Oset and A. Ramos, PLB 709 (2012) 87

 S. Hirenzaki, 
Thu, PS B 



J-PARC 
12C(π+,p) η’X @ 1.8 GeV/c

   transparency ratio: in-medium broadening η’ meson; 

   Γη’ = 15-25 MeV at  ρ0 for pη’≈1.05 GeV/c and ση’N ≈ 3 -10 mb

   η’ interaction with nuclear medium much weaker than for ω and η meson

   momentum dependence of transparency ratio, in-medium η’ width and ση’N  determined

summary and outlook

12

GSI 
12C(p,d) η’X @ 2.5 GeV

K. Itahashi et al.

 H. Fujioka, 
Fri, PS B2 

H. Nagahiro, S. Hirenzaki, E. Oset and A. Ramos, PLB 709 (2012) 87

 S. Hirenzaki, 
Thu, PS B 



estimated cross section: 5-10 nb/sr/MeV

12C(γ,η’)X @ 1.5-3.1 GeV

search for η’-bound states @ ELSA

13



CBELSA/TAPS  data on 12C target 

pilot experiment data taken

estimated cross section: 5-10 nb/sr/MeV

12C(γ,η’)X @ 1.5-3.1 GeV

search for η’-bound states @ ELSA

13



γp η’ 12C

CBELSA/TAPS  data on 12C target 

pilot experiment data taken

estimated cross section: 5-10 nb/sr/MeV

12C(γ,η’)X @ 1.5-3.1 GeV

search for η’-bound states @ ELSA

13



γp η’ 12C

CBELSA/TAPS  data on 12C target 

pilot experiment data taken

estimated cross section: 5-10 nb/sr/MeV

12C(γ,η’)X @ 1.5-3.1 GeV

search for η’-bound states @ ELSA

13

η’→γγ      BR 2.2%
advantage: no FSI

2/MeV/c2 M
800 850 900 950 1000 1050 1100

co
un

ts
 / 

10
 M

eV
   

   
 

100

200

300

400

500 Carbon target

’
2.2 MeV±m=961
2.5 MeV±=21.3



γp η’ 12C

CBELSA/TAPS  data on 12C target 

pilot experiment data taken

Experiment in 3rd. 
TR16 funding period?
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