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STAR low l-tl data + general features of CEP exps.:
clear evidence of f0(1370) existence from decays into π+π- in pp CEP

continuum may stop before 1100 MeV (‘’red dragon’’ split ) at lowl-tl

high s low l − t l enhances 0++  depresses 2++ production

status  of scalar glueball search

pp CEP  evolution

Φ,  𝒔, 𝐥 − 𝐭𝐥 dependences

STAR data

open problems after assessment of independent existence of f0(1370)

outlook

references to  experimental and theoretical work  in  arXiv:1804.09121 hep-ph



Conclusions of  2013  Ochs review on  glueballs

24/05/2018 2
U. Gastaldi     2018  Elba Workshop on 

Forward Physics 



24/05/2018 3
U. Gastaldi     2018  Elba Workshop on 

Forward Physics 

?



Scalar mesons and glueballs

σ,   f0(980),   f0(1370),   f0(1500),   f0(1710)
too many candidates for 2 places in  scalar  mesons nonet
several scenarios envisaged

σ + f0(1370) = ‘’red dragon’’  gluonium ?? continuum ??

σ and  f0(980)  the two isoscalar scalars of 0++ nonet

and 2 of the other 3 radial exitations??
σ with large gg content ??
f0(980) qbarqbarqq tetraquark state ??  KKbar molecule ??

3 of the high mass 0++ from mixing of  0++ gg and 2 qqbar ??
Essential to assess independent existence of  f0(1370) meson and 
confirm mass, width and decay BR measured in pbar at rest exps.
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f0(1370)  cinderella 0++  scalar  isoscalar meson of PDG 
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35 years of CEP
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dependence on the angle φ between the scattering planes of the two protons
ABCDHW Collab. at SFM
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√s effect
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WA76

√s

1--
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𝑠 𝑎𝑛𝑑 l-tl coverage of several pp CEP exps.
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STAR  200 GeV
0.003˂ l-t l˂0.03 GeV2

STAR  200 GeV
0.03 ˂  l-t l

AFS at ISR  63 GeV
0.01˂ l-t l˂0.06 GeV2

WA91  29 GeV
0.15 ˂  l-t l

WA91  29 GeV
l-t l ˂ 0.15 GeV2



effect of  l-tl  cut at same √s = 29 GeV
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WA91
l-tl ˂ 0.15 GeV2 l-tl > 0.15 GeV2



effect of  l-tl  cut at same √s = 63 GeV

24/05/2018
U. Gastaldi     2018  Elba Workshop on 

Forward Physics 
15

AFS
0.015 ˂l-tl˂0.045

ABCDHW at SFM
l-tl >  0.08 GeV2



STAR data

2015 run

l-tl > 0.03 GeV2
200 GeV

2012 run

l-tl ˂ 0.03 GeV2
200 GeV
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high l-tl  window  data
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low l-tl window data
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STAR  low l-tl data
0.003 ˂  l-t1l, l-t2l  ˂ 0.03 GeV2
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1972  and  1975 predictions of  existence of glueballs
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Conclusions of  2013  Ochs review on  glueballs
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Evidences of existence of  f0(1370)

pbar at rest in CERN and BNL
D2 bubble chambers
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σ

f0(980)

f0(1370)

Evidences  of existence  of  f0(1370)

STAR   π+π- mass spectrum 2009 data
𝑠 = 200 𝐺𝑒𝑉 0.003 ˂  l-t1l, l-t2l  ˂ 0.03 GeV2
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Evidences  of existence  of  f0(1370)

BNL  D2 bubble 
chamber

Chrystal Barrel
ppbar at rest 

24/05/2018 24
U. Gastaldi     2018  Elba Workshop on 

Forward Physics 

π+π-π+π- 4π0



WA102 pp CEP of  4π0  and  2π0π+π-
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WA102 pp CEP of  π+π-π+π-
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total and partial decay widths of
f0(1370)  and f0(1500) 

Too low by 
factor >2.5
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Crystal Barrel  and  WA102  data on f0(1370) and f0(1500)
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Crystal Barrel and BC : σσ dominant decay of f0(1370)      ρρ decay 2 times less intense

WA 102   : ρρ dominant decay of  f0(1370)       σσ decay ˂ 25% of ρρ decay

conflicting results



conclusions and prospects

f0(1370) existence established

measure precisely BR(KKbar)/ BR(ππ),  BR(σσ)/ BR(ππ) , 
BR(ρρ)/ BR(ππ) of decays of f0(1370) and 
f0(1500) to identify scalar gluonium ground state

go to very low l-tl at LHC to get pure spectra of 
0++ scalar mesons and glueball in pp CEP   
(roman pot detectors essential)
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CLEO data
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CLEO data
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