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particle physics in the news last month

you might have seen some of these headlines
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Science & Environment

Scientists at Fermilab close in on
fifth force of nature

The BBC (10 Aug)
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https://www.bbc.co.uk/news/science-environment-66407099
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https://www.bbc.co.uk/news/science-environment-66407099
https://www.theguardian.com/science/2023/aug/11/scientists-fifth-force-nature
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https://www.bbc.co.uk/news/science-environment-66407099
https://www.theguardian.com/science/2023/aug/11/scientists-fifth-force-nature
https://www.dailymail.co.uk/sciencetech/article-12396355/A-new-force-nature-Scientists-close-fifth-force-discover-mysterious-subatomic-particle-disobeying-laws-physics.html
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the muon’s g — 2

® magnetic moment of a charged lepton:
- € g
= 99,°

* Dirac: g% =2

® in the full Standard Model
¢PM=(2x1+a,)>2

® measure a, by comparing cyclotron and Larmor g > 2

qB
frequency wy —we = a, X —
my
* if al # as = physics Beyond Standard
Model

1
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W Durham g — 2 measurement

most precise measurement of g — 2 [FNAL 23]
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520 = 2 x 107 chance of a statistical fluke
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https://arxiv.org/abs/2308.06230
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g — 2 measurement

most precise measurement of g — 2 [FNAL 23]

a discovery?
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520 = 2 x 107 chance of a statistical fluke
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https://arxiv.org/abs/2308.06230
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g — 2 theory

1011 x value

diagrams

QED 1-loop | a/2m = 116140973 é\

+ 3 others
QED 2—|oop —177231 + 1 conspiracy theory

+ 70 other
QED 3-loop 1480 @ A e
more QED -5
EW 153 2]

+ others
HVP 6 845(40) ”%% %ﬁ O\

AN

HLbL 92(17) /g& A %
total 116591 810(43) | [g — 2 white paper 20] / ]\ 3
FNAL+BNL 116 592 059(22)
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https://arxiv.org/abs/2006.04822
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— WP20 dispersive lattice experiment
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need a third way of doing this to pin down a;} V"' [CMD-3 23] [BMW 20]
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https://indico.fnal.gov/event/59052/
https://inspirehep.net/literature/1862425
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a new way to measure aEVP

how to you measure part of a,?
® cannot calculate this diagram

® normally done in ee — hadrons which is really
messy

® a3 new proposal:
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how to you measure part of a,?
® cannot calculate this diagram H H
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a new way to measure a,
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® cannot calculate this diagram H H
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W Durham a new way to measure aEVP

e : e
how to you measure part of a,? ’
® cannot calculate this diagram H H
® normally done in ee — hadrons which is really
messy
® a3 new proposal: g N%

® measure ey — efl

T e
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extracting a diagram from data

the MUonE experiment

-
e completely independent of previous extraction —

® much cleaner but also much smaller
(signal ~ 1073 x background)

® competitive extraction @ 1072 o textbook QED

= goal for MUonE: measure ey — ey @ 107°

[MUonE 19] 5+ years,

— QED 4+ workshops,

34+ authors
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https://cds.cern.ch/record/2677471/
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Punsin ron SISSA ny &) Srvern

® in Dec 22 we published the first full NNLO
calculation for p-e scattering

PuaLsHED:

Muon-electron scattering at NNLO

® the first NNLO calculation with two different
inte rn al & extern a | m a sses A. Broggio,” T. Engel,“ <AL Ferroglia,” 7 M.K. Mandal,*" P. Mastrolia,

M. Rocco,’ J. Ronca,’ A. Signer,* W.J. Torres Bobadla,* Y. Ulrich' and M. Zoller”

® 11 authors, 12 institutes, 6 countries

® in the works for 5+ years

® run for 2.5 CPU yr
(290 kWh energy / 1300 kettles / 3.5 kgCO2e)

The City University of New York,

ty Center, The City University of New York
10016, U.5.4

all results and data:

mule-tools.gitlab.io/user-library/mu-e-scattering/muone-full-legacy

E. Sy
g'\//
broggiotuninib. it, tin +-

aferrogliacitytech. cuny. edu, tpmanojutg

pierpaclo.mastroliatpd. infn. it, marco.ro

ronca. 1.con, ad: opsi.ch, & a
yannick.ulrichOdurhan. ac. uk, max. zoller@psi.ch
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https://mule-tools.gitlab.io/user-library/mu-e-scattering/muone-full-legacy/
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results @ NNLO
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results @ NNLO
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mule-tools.gitlab.io

f.l.t.r.: F.Hagelstein (Mainz), A.Coutinho (IFIC), N.Schalch (Bern), L.Naterop (Zurich & PSI),
S.Kollatzsch (Zurich & PSI), A.Signer (Zurich & PSI), M.Rocco (PSI), T.Engel (Freiburg),
V.Sharkovska (Zurich & PSI), Y.Ulrich (Durham), A.Gurgone (Pavia)

not pictured: P.Banerjee (IIT Guwahati), D.Moreno (PSl), D.Radic (Tubingen)
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https://mule-tools.gitlab.io

