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Outline

• Current theoretical and experimental 𝑎𝜇 scenario

• Radio MonteCarLow and STRONG2020 activities

• Goal: hadronic 𝑒+𝑒− database

➢Information we collect

➢Steps to create it

➢Comparative plots available
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Muon 𝒈 − 𝟐: theory vs experiment

Hadronic QCD contributions to 𝑎𝜇  from lattice or from data-driven dispersive approach that 

uses 𝑅 𝑠  (input from 𝑒+𝑒− → ℎ𝑎𝑑𝑟𝑜𝑛𝑠 experimental data)
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QCD accounts for 6 ⋅ 10−5 of 𝑎𝜇 but also for 99.97% of total uncertainty
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Activities on low energy 𝒆+𝒆− data
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Radio MonteCarLow WG

• Radiative corrections and Monte Carlo 
generators for Low energies WG

• Goal: development of best radiative 
corrections and MC generators for low-
energy 𝑒+𝑒− and 𝜏-decays data

• Active from 2006 to 2019

www.lnf.infn.it/wg/sighad/

STRONG2020 Project

• Work Package under the EU Horizon 2020 
grant agreement n. 824093

• Goal: create an annotated database for 
low-energy hadronic 𝑒+𝑒−cross sections

• PrecisionSM DB: precision-sm.github.io

• Started in 2019

www.strong-2020.eu/



• 20 meetings between theorists and experimentalists from 2006 to 2019

• Efforts to develop MC generators for luminosity, 𝑒+𝑒− → hadrons +
leptons (+𝛾 from ISR), 𝜏-lepton production and decays

• Final report, divided into 5 subjects:
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Radio MonteCarLow activities
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1. Luminosity measurements at low energies
(up to B-factories energy)

2. R(s) measurement with energy scan

3. R(s) measurement with radiative return

4.  𝜏-lepton physics

5. Calculation of vacuum polarization with
emphasis on the hadronic contributions

Eur.Phys.J.C 66 (2010) 585-686

More details HERE

https://agenda.hepl.phys.nagoya-u.ac.jp/indico/getFile.py/access?contribId=16&sessionId=4&resId=0&materialId=slides&confId=1691


Overview of STRONG2020 project
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• EU project to study strong interactions 

• PrecisionSM “Hadron Physics for Precision Tests of the Standard Model” with 
several goals:

➢Combine theory and experiment for BSM precision tests (R(s) measurements, 
Radiative corrections and MC generators)

➢Compile an annotated database for low-energy hadronic cross sections in 𝑒+𝑒− 
collisions

Dedicated webiste 
with hyperlinks

• Measurements on HEPData
• Papers on InspireHEP

Responsive plots of 
hadronic cross sections

https://precision-sm.github.io/


STRONG2020: annotated database (link)
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Input data

Annotate:
• available data
• energy ranges
• treatment of RC
• …

Currently reviewing 𝑒+𝑒− → 𝜋+𝜋−
Main work by A. Driutti, A. Lusiani and LC

https://precision-sm.github.io/


Steps to create the database
1. DATA COLLECTION: inputs of hadronic (starting from 𝜋+𝜋−) 𝑒+𝑒− data 

from published experiments (see next slide)

2. UPLOAD DATA IN PUBLIC REPOSITORY                HEPData.net

- Collaboration point-of-contact (or STRONG2020 coordinator) submits data

- Reviewer appointed for cross-checks: no mistakes, HEPData.net prescriptions

- If validated: data is posted, can be catalogued and used

3. CATALOGUE DATA IN ACCESSIBLE WAY: precision-sm.github.io

- Website files on GitHub

- Created with Nikola static website generator

4. PROVIDE TOOLS TO ELABORATE DATA (see following slides)
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InspireHEP.net

precision-sm.github.io


List of available 𝒆+𝒆− data
• Collected 𝑒+𝑒− → 𝜋+𝜋− channel for now. Experiments/Points-of-contact:

➢BaBar / A. Lusiani, B. Malaescu

➢BESIII / A. Denig, C. Redmer

➢KLOE / S. Mueller

➢Novosibirsk / F. Ignatov, M. Achasov
(CMD-2, OLYA, CMD, TOF, VEPP, SND)
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➢CLEO / G. Venanzoni

➢ADONE / G. Venanzoni
(BCF, MEA)
➢Orsay / G. Venanzoni
(DM-1, DM-2, ACO)
➢CERN-NA007

Some of them are finalized, 
others are in preparation 
(inserted on HEPData.net)

STRONG2020 coordinators 
and reviewers:

A. Driutti, A. Lusiani



Examples of notebooks and responsive plots
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Summary, conclusion and acknowledgements
• Efforts for more than 20 years to improve MC and RC of 𝑒+𝑒− at low energies

• Radio MonteCarLow activities still important for evaluating 𝑎𝜇 , HVP-LO

• STRONG2020 is contributing with a database for low-energy hadronic cross 
sections with relevant information (RC treatment, systematic errors, … )

• Stay tuned for updates on https://precision-sm.github.io/!

• This work was supported by the European Union STRONG2020 project under 
Grant Agreement Number 824093

• We thank the Points-of-Contact of the experiments who are helping us very 
much!!
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https://precision-sm.github.io/


THANK YOU VERY MUCH FOR YOUR 
ATTENTION!

LORENZO COTROZZI – LORENZO.COTROZZI@PHD.UNIPI.IT
PHD CANDIDATE IN PARTICLE PHYSICS AT THE UNIVERSITY OF PISA

LARGO BRUNO PONTECORVO 3/BUILDING C, ROOM 192, PISA

mailto:Lorenzo.cotrozzi@phd.unipi.it


BACKUP SLIDES

1303/08/2021 - ENGLISH FOR RESEARCH PUBLICATION AND PRESENTATION PURPOSES



CMD-3 
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