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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The current effort

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
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A long-standing tension ( = 2.80) exists between KLOE cross section measurements ¥ not included in KNT19 §
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The new CMD-3 €'e” — T IT cross section measurement is in tension with both
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Combined theoretical prediction for the dispersive approach is limited by tensions

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



Current KLOE hadronic cross section analysis

Previous KLOE analyses were done on 240 pb™ ' (~ 3.5 million 111y events) of data taken in 2002 and
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This ongoing analysis aims to use 2004/2005 KLOE data to carry out a new measurement. The ~1.7
fb™ 1 includes ~ 25 million /111y 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



Current KLOE hadronic cross section analysis

KLOE12 KLOE-next

(expected) Analysis group is tackling different aspects using new
Syt Errors (%) 4" ratio | @ ratio techniques with the intention of reducing the larger
Background Filter (FILFO) || negligible | negligible
Background Subtraction 0.6 0.2 systematic uncertainties.
Trackmass 0.2 0.2
Particle ID negligible | negligible
Tracking 0.1 0.1 KLOE12: 0.3%stqt 0.2%:1, @0-70/Osyst = ~0.8%¢0¢
Trigger 0.1 0.1
Unfolding negligible | negligible KLOE-next(goal): Oolo/ostat @O.ZO/Oth @0-30/Osyst = ~0-40/0tot
Acceptance (0rr) negligible | negligible
Acceptance (6,) negligible | negligible
Software Trigger (L3) 0.1 0.1
Luminosity - - There will be a factor 7 statistical improvement making
Vs dep. of H - -

Total exp. systematics

Vacuum Polarisation

the statistical uncertainty negligible wrt systematics.

There will be dedicated work on the background.

FSR treatment 0.2 0.2 ) ) .
Rad. function H ) ) subtraction procedure to achieve a x3 reduction of the
Total theory systematics 0.2 0.2

Total systematic error

I T

background subtraction uncertainty.




Schedule in November 2024

11/24 [ 12/24 | 01/25 |02/25 | 03/2]

Binning
ﬁBli ling Define procedure
Produce samples blinding root-tuples
== FILFO + L3 Disable FILFO filter but keep info
% pata Quality
P T Linux Linux development
"~ GEANT GEANT3 studies + GEANT4 dev ’
Colinear Measurement of Assymmetry and Form Factor I
Radiative Measurement of Assymmetry
BDT - instead of Mtrk cut + other bkg
_ add other variables to the bkg fitting
fﬁ Bkg substraction use sigma_mirk cut to clean the sample
. Kinematic fit 7 - Peter Lukin OR other methods
,,:j Different Mtrk cuts or none (e.qg. fit instead)
| different radiative correction generators
PID algorithm Develop PID algorithms

Data MC tuning

pos - neg tracks (s-t relations)

Data MC comparisons
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