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>100 pagine di documentazione sottomessa il 7 Aprile
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• +8500 partecipanti alla release di Fermilab (7/4)

• 1300 partecipanti al seminario CERN (8/4)

• >30 theoretical papers il giorno dopo l’annuncio

(8/4)

• Notizia ripresa su tutti i giornali, socials

• 2.7 miliardi di persone hanno letto la notizia

della misura dall'annuncio mercoledi' 7 aprile alle

12:00 del 9 aprile (ufficio stampa di fermilab)

• Milioni di visualizzazioni youtube etc…

Risonanza enorme:
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Prima pagina NYT

8 Aprile 2021
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Riviste Nazionali

Corriere

Repubblica

Notizia riportata dale 
principali (>30) testate
giornalistiche. Grande 
enfasi sul contributo
Italiano (INFN)



Contributo Italiano g-2: Un po’ di storia

• Siamo partiti (in maniera 
esplorativa) nel 2009 

• 2012 Consolidamento 
della collaborazione e 
contributo  CNR INO

• Nel 2013 apertura sigla 
INFN (~6 FTE)

• Nel 2021 raggiunti ~18 
FTE >30 collaboratori 
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Da dove siamo partiti

à Un laser con controllo delle fluttuazioni di guadagno al di sotto del per mille. 
Sistematico dominante in BNL!
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Primi test all’INO 2013
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Sistema laser (~2018) 
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JINST 14 (2019) P11025  (1906.08432 )

July 8, 2019 Graziano Venanzoni
Errore su wa <20 ppb
(Phys.Rev.D 103 (2021) 7, 072002)

https://arxiv.org/abs/1906.08432
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Storage Ring 2018

C. FerrariLaser Hut
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Muon g-2 Physics Week a L’Elba (2019) 
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THE END

16
March 16, 2018 Graziano Venanzoni

aµ=…

Fermilab Nov  2019



Gruppo INFN g-2 (2021)

Milano Bicocca

6 INFN Sections:

• LNF (Frascati)

• Napoli

• PISA

• Roma2

• Trieste

• Lecce

6 Universities:

• Udine

• Naples

• Trieste

• Rjeka

• Molise (Campobasso)

• Scuola Normale Superiore 
(Pisa)

CNR INO:

• Pisa

34 People, 18 FTE

Rijeka

Campobasso

G. Venanzoni,  Pisa, 14 April  2021



Ruoli Gruppo Italiano

Ruoli del Gruppo Italiano in g-2:
• G. Venanzoni : co-spokesperson; chair del Publication committee
• F. Bedeschi: membro del talk committee
• M. Incagli: detector coordinator; chair Institution Board
• A. Lusiani: responsabile computing Italia; chair combinazione aµ
• M. Sorbara: responsabile Gruppo Analisi omega_a Europa 
• E. Bottalico/P. Girotti: responsabili Sistema laser
• A. Gioiosa: responsabile slow control
• S. Mastroianni: DAQ expert
• N. Piacentino e E. Bottalico membri D&I committee
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g-2 Young

• M. D. Galati (MSc. at UniPi): Magnetometer, Run2 analysis, 
lost muons and pileup studies;

• P. Leo (Msc. At UniPi): Run2 analysis, ReconIta;
• E. Bottalico (PhD. at UniPi): Phase acceptance systematics, 

Laser studies and beam dynamics;
• L. Cotrozzi (PhD at UniPi): Run2/3 analysis;
• P. Girotti (PhD. at UniPi): Gain corrections, Run 1 residual gain 

analysis, pileup studies; 
• M. Sorbara (PhD. at UniRoma2): Run 1/2 analysis, result 

combination and calorimeter simulation.

4 dottorandi 2 studenti di laurea magistrale



Cosa ci aspetta

TDR
• RUN1 is only 6% of the 

final dataset
• Analysis of  RUN2/3 

(expect an 
improvement of a 
factor ~2  in precision)

• RUN4 (November 2020-
July 2021) is expected to 
bring  the statistics  to 
~13 BNL

• RUN5 in 2021-2022 
should allow to achieve 
the x20 BNL project goal

RUN1
RUN2

RUN3

RUN4

RUN5

xBNL
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Nel frattempo dalla teoria: Giugno 2020

• T. Aoyama «The anomalous magnetic moment of the muon in the Standard 
Model», June 8, 2020, 194 pages, e-print: 2006.04822 [hep-ph] 
Phys.Rept. 887 (2020) 1-166 (>180 citations)

Daµ = (279±76) ×10-11 = 3.7s 
(Daµ ~2300ppb)

- Results of 4 years efforts of Theory Initiative 
(>170 people)

- No surprise (although one single number)
- HVP LO largest contribution (àMUoNE)



Teoria: Aprile 2021



Cosa ci riservera’ il futuro?

• Misura
RUN2/3 
@300ppb 

• Theory?

• Nei
prossimi
due anni
sapremo…
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MUONE al CERN

Misura indipendente del contributo HVP di aµ

Test RUN 2021 (approved by SPSC);

Full run 2022-2025?

(contributo importante di M. Massa, A. Moggi )

-A. Abbiendi et al Eur.Phys.J.C 77 (2017) 3, 139

-LoI https://cds.cern.ch/record/2677471/files/SPSC-I-252.pdf
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t [µs]

Conclusioni: Pisa e l’esperimento g-2: una lunga
storia con un finale ancora da scrivere

• 1960-1980:

• E. Picasso (Muon g-2  experiment @ 

CERN à 7ppm)

• 1990-2010:

• KLOE (Cervelli, Di Falco, Incagli

Venanzoni) à Misura della sezione

d’urto adronica, sviluppo tecnica ISR 

per contributo HVP

• 2010-202..: 

• Muon g-2 (Bedeschi, Incagli, Lusiani,  

Di Falco, Donati, Venanzoni, 

Bottalico, Girotti, Cotrozzi): 

àSistema laser (+CNR INO: Ferrari 

Fioretti, Gabbanini);  Analisi wa
• 2020-202… 

• MUonE (Incagli, Ligabue, Venanzoni, 

Pilato, Massa, Moggi) àMisura

diretta HVP attraverso scattering mu 

su e-

• ….

Pisa 2003



Antonio Anastasi (18/9/1989-23/3/2020)

• Summer student at Fermilab 2013
• Master Thesis on the Laser Calibration system in 

2013 (first Italian master student in g-2)
• PhD Thesis on the Laser Calibration system in 2017 

(first PhD in E989, see https://gm2-
docdb.fnal.gov/cgi-
bin/private/RetrieveFile?docid=4911&filename=Th
esis_anastasi.pdf&version=1 )

• TB at SLAC in 2014 and at Frascati in 2016 (leading 
the efforts)

• Many helps and contributions on the finalization of 
the laser system. 

• Author of  “calorimeter/laser” Technical papers 
(NIM/JINST)

Antonio was an exceptional person in his freshness and with his
enthusiasm and talent. His positive being was contagious. He
was full of life and love for what he did and he was a person of
great faith and very sunny. The strength with which he has faced
the last years of his life during the illness will remain an
indelible teaching. No words can express how we miss him.

(Antonio in Seattle in 2015)

https://gm2-docdb.fnal.gov/cgi-bin/private/RetrieveFile?docid=4911&filename=Thesis_anastasi.pdf&version=1
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END
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t [µs]END



aµ: Unblinding

G. Venanzoni,  CERN Seminar, 8  April  2021
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434 ppb stat ⨁ 157 ppb syst error



G. Venanzoni,  SIF, 16  Sett 2020AVG

Updated g-2 history (April 8 2021)

Muon G-2 FNAL data
Exp. Average

G. Venanzoni,  CERN Seminar, 8  April  2021
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!" Measurement

• Muon’s spin is correlated to high energy positron’s
momentum

• The number of positrons is modulated by the 
anomalous precession frequency

!#"$%/'[1 − & '()(+", + .)]
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Blue arrow=spin
Red arrow= momentum

Pµ

E and t are the measured observables.

• 4 different analysis methods:

– T: integrate all positrons above 1.7 GeV

– A: weight the positrons with A(E) 
function and integrate above 1.1 GeV

– R: randomly split dataset in 2 subsets 
shifted by ±half a g-2 period, build 
combinations of the 2 subsets to remove 
slow terms (exponential, gain…)

– Q: No clustering: just integrate energy
above threshold (in theory no threshold
should be applied) for each crystal
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