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DAφNE & KLOE-2
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๏DAφNE Frascati φ-factory: an e+e- collider @ √s =1019.4 MeV = Mφ and with crab-waist
sextuples configuration

Best performance in 2018:
• Lpeak = 2.28 × 1032 cm-2s-1

• ∫ Ldt = 14.3 pb-1/day delivered

๏ KLOE-2 integrated 5.5 fb-1 @ √s=Mφ (2014-18)

Physics with the KLOE-2 experiment at the upgraded DAΦNE [EPJC 68 (2010)]

KLOE+KLOE-2 data set 
largest sample ever

collected at f-meson peak

± Ks, η rare decays & 
hadron physics

± Interferometry & 
Symmetries

± Dark photon search
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KLOE-2 Collaboration and Chart
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Analysis Board P. Gauzzi (Sapienza Univ.-INFN)
A. Kupsc (Uppsala Univ.)

Kaon Physics WG E. De Lucia (LNF-INFN)
E. Czerwinski (Jagiellonian Univ.)

Hadron Physics WG
F. Curciarello (CS-INFN)
E. Graziani (RM3-INFN)

G. Mandaglio (Univ. di Messina)

Offline WG
E. Perez del Rio (Jagiellonian 

Univ.)
P. Gauzzi (Sapienza Univ.)

◎KLOE-2 is a small collaboration among  Italian – Polish – Swedish and Russian research 
institutes & universities 
◎ Physics WG convenorship and Analysis Board & Offline responsibilities are shared 

between  Italian (INFN/not-INFN) and non-Italian colleagues

Spokesman A. Di Domenico (Sapienza Univ.)

Responsabile Nazionale P. Gauzzi (LNF-INFN)
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KLOE-2 Recent Achievements (I) 
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Precision tests of Quantum Mechanics and CPT Symmetry
with Entangled Neutral Kaons at KLOE

JHEP 04 (2022) 059
Most precise test of quantum

coherence in an entangled system

Direct test of T, CP, CPT Symmetries in Transitions of Neutral
K mesons with the KLOE detector

Result @ ICHEP2022 - Draft ready
First direct T test & CPT model 

independent test

g*g* ➝ p0 search with 3 fb-1 KLOE-2 data Result @ ICHEP2022
Finalizing analysis =>6.5% precision

B-boson search: Upper limit on B ➝ p0 g using f➝ h p0 g final
state with KLOE data Result @ ICHEP2022

χPT Golden mode – O(p6) dominates: BR(h ➝ p0 gg) with 1.7 
fb-1 KLOE data Final Result @ ICHEP2022

Italian contribution to all ongoing analysis: either as main author or as internal referee

Measurement of the KSe3 Branching Fraction with the KLOE 
experiment

Final result @ ICHEP2022
Paper submitted to JHEP

e+e−→𝛑+𝛑−𝛑0𝛄ISR : Br(ω→e+e−) × Br(ω→π+π−π0) and cross-
section @ ω(782) for (g-2) Hadronic Vacuum Polarization Preliminary @ ICHEP2022
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KLOE-2 Recent Achievements (II) 
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¥ 2nd round of Data Reconstruction completed with 5.1 fb-1

¥ MC massive production completed with luminosity scale factor 1

¥ Root Output for Data Preservation 

⌖ 3.5 fb-1 KLOE-2 Data available & to be completed by ’22

⌖ ~ 8 compression factor DATAREC/ROOT (depending on run conditions)

⌖ Next: produce MC KLOE-2 root output files and then both KLOE Data-MC

⌖ 350-400 TB estimated for both KLOE and KLOE-2 root output

⌖ Plans: Keep root output files on disk to improve accessibility for future 

analysis within the collaboration and in view of Open Data

¥ Data Consolidation: migration from old to new IBM library completed 
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KLOE-2 Computing (I)
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KLOE-2 Computing (II)
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Measurement of the KSe3 Branching Fraction with the KLOE 
experiment

Final result @ ICHEP2022
Paper submitted to JHEP
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M.Moulson and E.Passemar @ CKM 2021

KSe3 decay and Vus extraction

⦿ Unique possibility to select pure KS beam

⦿ Present BR(KSe3) value dominated by the KLOE measurement with 0.4 fb-1 [PLB 636 (2006) 173]

BR(KS→pen) = (7.046 ± 0.078 ± 0.049) x 10-4 1.4% total uncertainty (1.1% stat ± 0.7% syst)

EPJC80(2020)149

Possible deviation from unitarity of the CKM matrix 1st raw 
[EPJC80(2020)113, EPJC80(2020)149] 
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The Results 
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⦿ Sample selected with BDT and TOF 

⦿ Signal count from fit to me2 distribution
me

2  = (EKS – Ep – pmiss)2 – pe
2 (EKS and pKS from KL-crash)

Npen = 49647 ± 316       

c2 /ndf = 76/96

⦿ New result with 1.63 fb-1

⦿ Combination accounting for correlations: 

⦿ Previous KLOE result: 0.4 fb-1 independent data sample
[Phys. Lett. B 636 (2006) 173]

BR(KS→pen) = (7.046 ± 0.078 ± 0.049) x 10-4

1.4% total uncertainty (1.1% stat ± 0.7% syst)

0.4% uncertainty⦿ Sizeable uncertainty reduction on: 

arXiv.2208.04872

https://doi.org/10.48550/arXiv.2208.04872


e+e−→𝛑+𝛑−𝛑0𝛄ISR : Br(ω→e+e−) × Br(ω→π+π−π0) and cross-
section @ ω(782) for (g-2) Hadronic Vacuum Polarization Preliminary @ ICHEP2022
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g*g* ➝ p0 search with 3 fb-1 KLOE-2 data Result @ ICHEP2022
Finalizing analysis =>6.5% precision
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KLOE-2 2023 Activities  
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◎ Data reconstruction and preservation
o Root output production 
o Data Preservation completing the disaster recovery copy

◎ Paper submissions:
o Direct test of T, CP, CPT Symmetries in Transitions of Neutral K mesons with the 

KLOE detector 
o χPT Golden mode: h ➝ p0 gg 
o Dark forces: Leptophobic B-boson search with f➝ h p0 g final state

◎ Complete ongoing analysis
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Open Data Discussion
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Comments from the Referees
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