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Muon g-2 anomaly

A charged elementdry parkicle with half-inkeger inkrinsic spin has d mdgnekic
dipole fi dligned with its spin §

gs i the Landé g-factor for the muon is s slightly gredeer than 2
Tc was predickeq by Dirdc equakion ko be exactly uqual o 2
Theorekicdlly it is useful ko bredk the mdgnekic momenk inko kwo pieces

Dirgc moment anomdlous (Pauli) moment
lowest-order rdadigeive correckion ko the Dirdc moment
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Muon g-2 anomaly : the diagram

Oone Ioop correckion

exdample of the
nexk-order term
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Muon g-2 anomaly : the diagram

Both the QED and eleckrowedk conkribukions can be cdlculaeed ko high
precisioﬂ

X= QED X= Hadronic X= Week
Leptons and phokons Z W, h
SM QED i aKI/EEK i aﬁAD

Clu = Clu
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Muon g-2 anomaly : the diagram

Hadronic contribution dre complicgeed ko be cdlculgee
They contributes the domindne theoreticgl unceredingy on the SM predickion

X= QED X=Hadronic
Lepuons and [PhokoNs
SM QED i aKI/EEK i aﬁAD

Clu = Clu
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Current status: experimental and SM

Experimenhql megsurement: E8241 experimenh ge BNL

aﬁ821 = (116592089 + 6.3)x10°1°
0.54 ppm

The SM predicbon:

az” =(11659180.2 + 4.9)x10~1°
0.42 ppm

SM kesk: 3.5 skandard devideion sigma difference

alfB2l sl = (28 & 8% 10 1

SM model eskimdeion domingeed by hadronic unceredingy 0.6%
a; "’ =(692.3+42)x10"""
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Current status:

DHMZ
180.2+4.9

HLMNT
182.815.0

BNL-E821 04 ave.
208.916.3

New (g-2) exp.
208.9+1.6

180 190

experimental and SM

Nedr future:

new experiments de Fermilab ang
J-PARC, diming dt medsuring the
muon 9-2 to q precision of

1.6 X 10719 (0.44 ppom)

200 210 220

a -11 659 000 (10"
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Proposal

HLO
Gy

cdn be determined undmbiquously medsuring the running of «a
through the & ~channel p — e elgskic scgekering process.

The proposdl is o medsure the scgekering of
d muon bedgm of 150 Gev on eleckron gk resk
on g fixed target

Fixed kargek
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Detection technique

Modular dppardeus covering the full qngulqr decepkance wikh
high uniformity.

20 layers of low Z makeriadl Be or O Paired €0 Si strip planes

module n
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Detection technique

Modular qpparal—,us coverin9 the full qngulqr qccephqﬂce wikh
hish uniFormit—.g.

20 layers of low Z material (Be or C) pdired to Si skrip planes

ECAL

Meqsuring qngles wikh high dﬂguldr resoluZ2on ~ 0.07 mrad
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Luminosity and statistical error

With the CERN 150 GeVv muon bedm, which hds dn dverage
inkensiey of 1.3x107 u/s

incigene on 20 Be layers, edch 3 cm thick,

7 Yedrs of dakq kaking running per 2 X107 s/yr,

L~15x10"nb"! mossmp GafC~2x1071°

Muleiple 5cq&.t—,erm9 plays an imporkdnt rule you need g very
decurdee model, bekker what GEANTL hags
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Main systematic error

DAQ wikth ush on PC
Tokdl cosk of kthis system 40k euro

Bersaglio di
carbonio
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Why fund me?

The pro‘ect IS chedp nok more than 1M euro

L is experimentdlly very simple, when precnse mulkiple Scaekering
IS megsureq

Smdll collgborgeion -> more fun
And the most important Ehing;

Theorisks neeq help from experimentdlises (a5 usudl...),
why don't give them d help?

vore for project. #2 it hds the

Angelo Carbone



