
Kraków, June 5th, 2012

Hadron physics with 
KLOE and KLOE-2

Andrzej Kupść
Uppsala University

for the KLOE-2 Collaboration 



Outline

KLOE-2 status
Results KLOE/plans for KLOE-2
Meson Transition Form Factors:
   – gg  h → at 1 GeV =>   Ggg
   – h → e+e-e+e-

   – e+e- f h→ → e+e-      (U boson searches)
   – e+e-→g h
    – h  p→ +p-g 
    – s meson radiative width  

KLOE/KLOE-2 talk:
   M. Silarski                  Ks → 3p0

Posters:
   L. Caldeira-Barkeståhl  h  p→ +p-p0

   C. F. Redmer                  h ,  p→ +p-h
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DAΦNE luminosity upgrade
Frascati φ-factory
    e+e- collider  √s = Mφ

PRL104 (2010) 174801

Luminosity vs currents  product

L
NEW

=3xL
OLD

Novel interaction scheme:
   large angle beam crossing 
+ crabbed waist sextupoles  => SuperB

KLOE-2 IP collisions: 
                    end 2010 
Severe HW problems:       
              long shutdowns 
Commissioning for KLOE-2  
             start Nov 2011
Today: L=1.5 x 1032 cm-2s-1

with 1.3 A + 700/800 mA, 
7pb-1/day

 KLOE-2:
   Extension of the KLOE physics program at upgraded DAΦNE 



KLOE  KLOE-2→

Inner Tracker: cyl. GEM

Small angle EMC

Next upgrades 

2+2 taggers for:
  e+e-→e+e-gg→e+e-X

Read
y thi

s sum
mer

Drift Chamber
δp

T
~0.4% (θ<45o)

EM Calorimeter
δE/E=5.7/√E % 
δt=57/√E100 ps
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ISR                gg  

Tagge
rs

KLOE: Fv(W) in e+e-→π+π-(γ) 

Luminosi
ty

W<√s
√s



Low energy QCD

l+l- spectra for QGP

SM contribution to am

U boson

Meson Transition Form Factors (TFF) 

MesonNet(HP3) Workshop on Meson Transition Form Factors May 29-30,2012 Kraków
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Meson Transition Form Factors 

KLOE:

Access to all 3 phys regions



Radiative widths η,π0

η, π0 : narrow and short lived 
 => Гtot=Гγγ/BRγγ

Two kind of measurements
  gZ  → h,p0 Primakoff
   

  e+e-:  gg  h,p→ 0

dGh gg→  ~5% 

dGp 0 gg→  ~2.8% 
PrimEx PRL 106,162303(2011)

Γγγ fundamental parameter 
=> should be know precisely  (eg m

u
/m

d
) 



h,p0 single off shell TFF

 CELLO,NA60,CB-MAMI,CMD-2,SND

γγ*→p0

ISRISR

Scan



h,p0 single off shell TFF

 CELLO,NA60,CB-MAMI,CMD-2,SND

γγ*→p0

ISRISR

Scan

KLOE-2 Taggers
5fb-1 => δГγγ  ~1% h p→ +p-g

A.Nyffeler talk



h,p0 single off shell TFF

 CELLO,NA60,CB-MAMI,CMD-2,SND

γγ*→p0

ISRISR

Scan

 An independent Γγγ measurement?
 => δσ~few%  q<0.6 GeV O(100pb)
 => precision TFF  

KLOE-2 Taggers
5fb-1 => δГγγ  ~1% h p→ +p-g

A.Nyffeler talk



e+e- → hg at 1 GeV



Double off shell TFF

KLOE goal: measure bh(m2
f)

 f→hg*  BR 10-4

g*→f→hg*

Naive VMD:
Black: bh

 Red: bp

 

bp0(m2
f)  f→p 0g*  BR 10-5

slopes bπ, bη



h meson radiative decay width   

 h  p→ +p-p0

h  p→ 0p0p0 

Insensitive to TFF
=> δΓγγ~5-8%  

PRELIM
INARY

L=240 pb-1



η Double Dalitz decay

Firs
t o

bservatio
n!

L=1.7 fb-1

TFF=1 => BR=2.5×10-5

TFF≠1 ΔBR ~ 5%

Efficient rejection of conversions
on Beam Pipe and DC wall



h  3p→ 0            26000 events

TFF: more work on background 
     subtraction/systematics
2 PhD theses 2012: J. Zdebik, 
                        I. Sarra 

U boson limits

h  p→ +p-p0      
14000 events

L~1.5 fb-1=>106φ η→ ee prod

φ e→ +e-η



h p→ +p-g

CLEO



h p→ +p-g/h p→ +p-p0

● No kin fit:use DC resolution 
● Not use EMC Energy
  

204 950 events
eff=21%
S/B=10

L = 558 pb-1

Normalization 
Selection 1.2106         ~ 23% 
B:S=0.65% 

BR=(22.41 0.03 0.35)%
PDG10= (22.74 0.28)%

h  p→ +p-p0

=> New DP analysis
 Poster Li Caldeira-Balkeståhl 

h  p→ +p-g

Consistent with CLEO



h  p→ +p-g

αWASA=(1 .89±0 .25±0 .59±0 .02 )GeV−2

Fit 

data

PRELIMINARY

[WASA PLB707 (2012) 243]

67
83

2

Ndf


KLOE: A+a 
     => b

h
=2.19+0.24 GeV-2

A.Wirzba prel TFF 30/5α=1.31± 0.08
stat

 ±0.40
syst

 ±0.02 
Fv
 GeV-2

PLB707 (2012) 184

-0.32

e+e-→π+π-

Mππ=√s



MDC11 
   arxiv1106.4147

gg s p→ → 0p0 

KLOE analysis: 
bkg subtraction 

dσ(gg p→ 0p0)/dM
4g 
extraction

gg  p→ 0p0 

gg  p→ +p- 

Recent progress on s  f→
0
(500): 

KLOE: 

Ggg



Conclusions

DAΦNE with new IP:  commissioning in progress
KLOE-2 is starting  a data taking campaign
   – Phase 0 (old KLOE detector + taggers)
   – Detector ready to take data

Physics program:                         EPJC 68 (2010),619
 One year at φ-peak O(5 fb−1)

   Run at 1 GeV of O(1 fb−1)?

KLOE-2 + DAΦNE ideal tool for π0,η TFF   -1<q2<1 GeV2

  – gg        with e+e- taggers in KLOE-2: p0 Ggg  1%
  – ISR  measurements 

Analysis of high statistics samples produced at KLOE



KLOE-2 physics programme

γγ physics                             
                                                Existence (and properties) of σ/f0(600)
                                                Study of Γ(S/PS→γγ)
                                                PS transition form factor
Spectroscopy                        
                                                Properties of scalar/vector mesons
                                                Rare η decays
                                                η′ physics
Kaon physics
                                                Test of CPT (and QM) in correlated kaon decays
                                                Test of CPT in KS semileptonic decays
                                                Test of SM (CKM unitarity, lepton universality)
                                                Test of ChPT (KS decays)
Dark matter searches
                                                 Light bosons @ O(1 GeV)
Hadronic cross section
                                                 α

em
(M

Z
) and (g-2)


