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THE MUON G-2  LANDSCAPE 
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The KLOE measurements have been instrumental in shaping the current landscape of muon g-2. 
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THE CURRENT EFFORT 
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Measurement of  aμ X

❖ There is a current experimental effort to discern tensions in the dispersive approach to 

determining the muon g-2 SM prediction

❖ The main contribution to the evaluation of the hadronic contribution to the muon 

anomaly ( ) is taken from the    cross section

❖ A long-standing tension ( ) exists between KLOE cross section measurements 

and BaBar

❖ The new CMD-3    cross section measurement is in tension with both 

BaBar ( ) and KLOE ( )

❖ Combined theoretical prediction for the dispersive approach is limited by tensions 

between KLOE and BaBar  measurements. Even without including  CMD-3 

aHLO
μ e+e− → hadron

≃ 2.8σ

e+e− → π+π−

≃ 2.3σ ≃ 5.1σ

see William’s talk for more detail 
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THE CURRENT EFFORT 

The Leverhulme Trust grant which was awarded to Graziano Venanzoni in 2022 has 
funded a large group in Liverpool (12 postdocs and 8 PhD students) with the aim of 

clarifying the muon g-2 puzzle.  
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Muon g-2 Experiment at 
Fermilab Run 4+5+6 

New KLOE hadronic cross 
section measurement

MUonE experiment: a new 
approach to determining 𝑎!"#$
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THE CURRENT EFFORT 
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New KLOE hadronic cross 
section measurement

Large experimental group of 
15 members at Liverpool 
University working on the 
KLOE analysis as well as 
collaborators from Pisa, 

Dresden and Krakow 
institutes. 

Combined effort with theory members 
at Liverpool University to cross check 
Radiative Corrections for published 
analyses, calculate higher order 
radiative corrections and develop NNLO 
MC generators for the new analysis. 

RadioMonteCarLow 2

Leading updated 
comparisons of Monte 
Carlo generators for low-
energy physics.
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THEORETICAL SUPPORT FOR THE KLOE EXPERIMENT
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Why Low-Energy Physics, Why Now?•Renewed interest in low-energy e%e& annihilation as a probe of hadronic effects•Two Physical Review Letters publications highlight recent theoretical advances (including one from our group).Phys.Rev.Lett. 128 (2022) 2, 022002, Phys.Rev.Lett. 132 (2024) 23, 231904

• Main focus on radiative return processes, e!𝑒" →
𝜋!𝜋"𝛾	and e!𝑒" → 𝜇!𝜇"𝛾 

• Next-to leading (NLO) theoretical predictions currently 
available

• We are now improving these predictions:
• Make use of soft-QED approximation
• Improved theoretical precision to match KLOE-2 

data needs

Visibility, impact, and the need for support
•Our work is visible: two talks accepted at EPS-HEP 2025
•Precision improvements demand high-performance 
computing:

•NNLO theoretical predictions will shed light on 
analysis of KLOE-next data
•Tuning of Monte Carlo predictions

•Supporting this request means supporting cutting-edge 
theoretical input for hadronic physics

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.022002
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.231904
https://www.eps-hep2025.eu/
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CURRENT KLOE HADRONIC CROSS SECTION  ANALYSIS  
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KLOE at DA NEϕ X

❖ DA NE, located in Frascati is an   collider running at a fixed CoM energy (~1020 MeV) equal to 

the mass of the  -meson

❖ The   particles collide in one of two interaction regions, where the KLOE detector is located

❖ KLOE data-taking years were 2001-2006, with a total integrated luminosity of 2.5   + 250   off-

peak at  

❖ Peak luminosity was reached during 2005 run with ~ 8.5  /day 

❖ Previous KLOE analyses were done on 240   (~ 3.5 million   events) of data taken in 2002 and 

232   from 2006

❖  This ongoing analysis aims to use 2004/2005 KLOE data to carry out a new measurement. The ~1.7 

  includes ~ 25 million   events which have never been used before in such an analysis.  2006 

off-peak data will be used for additional cross checks and systematic studies

ϕ e+e−

ϕ

e+e−

fb−1 pb−1

s = 1 GeV
pb−1

pb−1 ππγ
pb−1

fb−1 ππγ

KLOE Detector
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CURRENT KLOE HADRONIC CROSS SECTION  ANALYSIS  
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The new (KLOE23) measurement X

KLOE23 analysis 

❖ Analysis group is tackling different aspects using new 

techniques with the intention of reducing the larger 

systematic uncertainties. 

KLOE12: 0.3%stat ⊕ 0.2%th ⊕ 0.7%syst ⇒ ∼ 0.8%tot

KLOE-next(goal): 0.1%stat ⊕ 0.2%th ⊕ 0.3%syst ⇒ ∼ 0.4%tot

❖ There will be a factor 7 statistical improvement making 

the statistical uncertainty negligible wrt systematics. 
❖ There will be dedicated work on the background. 

subtraction procedure to achieve a x3  reduction of the 

background subtraction uncertainty.

KLOE12 KLOE-next
(expected)

0.3

0.4

0.2
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A BLINDED ANALYSIS  
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Blinded value of 𝑎! is ±6%	with respect to 
true value in simulations. Blinded offset is 
much larger than KLOE-next precision

KLOE-next 
precision 
0.4%. 

Blinding procedure has been documented and undergone an internal review process. 
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Main analysis areas are stalled due to the old tape library being down. It is important for the scientific impact of this result that we keep to the timeline. 
To achieve this goal, we have a clear roadmap detailing what we will need to do once we have data and have allocated the person power needed. 

But .. we need access to data as a matter of urgency and to ensure that the tape library stays up and running. 



Estifa’a Zaid, LNF Scientific Committee  14/05/2025

THANK YOU VERY MUCH 
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WE LOOK FORWARD TO SUPPORT 
FROM THE LABORATORY  


