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KLOE-2 Achievements 2023
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¥ Root Output for Data Preservation – KLOE-2 Data almost completed. Next KLOE-2 MC and then 
KLOE Data and MC  

¥ New group from Liverpool joined KLOE-2 (G.Venanzoni + 2 Staff + 2 Postdoc + 2 PhD)  Hadronic 
cross-section with ISR – Renewed interest after first results from g-2 @ FNAL & CMD-3 hadronic 
cross-section with energy scan

¥ Main 2023 physics results:

Final result on BR(h→ p0gg)  
cPT golden mode 

New measurement of 
BR(KS→ pen) & f+(0) Vus

Direct tests of T, CP, CPT symmetries
in transitions of neutral K mesons
with the KLOE experiment

Accepted by PLB
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ROOT output for Data Preservation
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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 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 

+ New Liverpool group

Spokesman A. Di Domenico (Sapienza Univ.)

Responsabile Nazionale P. Gauzzi (LNF-INFN)

Policy Board S. Giovannella (LNF-INFN)

Institution Board S. Miscetti (LNF-INFN)
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New group from Liverpool joined KLOE-2
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Based on hadronic
cross-section

measurements
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KLOE-2 Recent Papers & Ongoing Analysis 
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Direct test of T, CP, CPT Symmetries in Transitions of Neutral
K mesons with the KLOE detector Accepted for publication on PLB

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

Draft ready  
Paper submission milestone 2024 

Measurement of the KSe3 Branching Fraction with the KLOE 
experiment

JHEP02(2023)098 

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

◎ g*g* ➝ p0 search with 3 fb-1 KLOE-2 data milestone 2023

◎ KS ➝ 3p0 Upper limit on CP violating decay

◎ 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

◎ First measurement ever of f➝ h µ+ µ- Dalitz decay @EPS2023               Final BR & TFF milestone 2024

◎ «From future to past» effect in f➝KSKL➝ p+p-p+p- Evidence@EPS2023        Preliminary milestone 2024

◎ Charged Kaon mass – finalizing systematics
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KSe3 decay and Vus extraction
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Direct test of T, CP, CPT with Neutral K mesons
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Direct test of T, CP, CPT with Neutral K mesons
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h➝ p0 gg
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f ➝ h g with h➝ p0 gg
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KLOE-2 2024 Activities  

12

◎ Data reconstruction and preservation
o Root output production 
o Data Preservation completing the disaster recovery copy

◎ Paper submissions:
o χPT Golden mode: h ➝ p0 gg  (first paper draft ready and with internal referees)
o Dark forces: Leptophobic B-boson search with f➝ h p0 g final state

◎ Complete ongoing analysis

◎ Continue with the newly started analysis:  Hadronic cross-section with ISR & “From future 
to Past” effect
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Richieste 2024
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Comments from the Referees
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Comments from the Referees
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Comments from the Referees
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Comments from the Referees

Sollevata in commissione 
dal resp. naz. Paolo Gauzzi 
la questione missioni per 
conferenze, non sufficienti 
nel 2023. 

Il presidente ha detto che 
quando finiscono I soldi ci 
pensano i coordinatori 
locali di CSN1



Spare Slides
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KLOE-2 Computing
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Comments from the Referees
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Comments from the Referees
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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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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
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