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Based on [FNAL Muon g-2, PRL2021]
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[Lehner, KEK-PH2021]

Status of HVP 4

[Keshavarzi et al, 2006.12666]

Several analyses show
that EW fit could be no
problem, only when the
low energy region of
ete™ — hadrons

(v/s < 0.7GeV) are

modified.
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But, data fit is 1% error [Nomura et al, 1911.00367]
Updated RBC/UKQCD18 will be presented near future
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MUonE experiment

¢ The MUonE experiment at CERN can directly and precisely prove HVP [MUonE, 2004.13663]

®  Useu™+fixede™ — puTe elastic scattering

Test run was approved for 2021.

[Passera, KEK-PH2021]
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By using 3 years data, statistical sensitivity is

0.3 % on a/?LO (curent tension is 2 % on a/fILO)

For theoretical uncertainties, NLO corrections
were ready and NNLO is close to completion
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muon g-2 anomaly = physics beyond the SM?



Naive NP energy scale

¢ Muon g-2 anomaly implies that NP mass scale is around the electroweak scale.

My is determined
BNL+FNAL SM _ N —10 NP
a, =(25.1+£5.9) x 10 (4.20) by size of the NP

y Y
2 a2 couplings to muon
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o 0 : [Refs: Athron et al, 2104.03691; Buen-Abad et al, 2104.03267;
N W p hyS ICS | nterp retatl Oons Krnjaic et al, 1902.07715; Dermisek et al, 2103.05645]
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o o o [Refs: Athron et al, 2104.03691; Buen-Abad et al, 2104.03267;
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Supersymmetry (SUSY)

¢ Theoretical motivation other than muon g-2 anomaly; = SUSY is the most attractive scenario.
¢ gauge hierarchy problem, gauge coupling unification, and dark matter (DM)

. Under SUSY, slepton/squark (s=0), gaugino (s=1/2), and higgsino (s=1/2) are required

¢ Four types of one-loop diagrams are responsible to explain the anomaly:

1, WHL scenario 2, BLR scenario 3, BHL scenario 4 BHR scenario
W+ i HL—HR ” -
W=-H%r /,‘_’Ef ,,.x\”ﬂ Sy /gg{f
f \ ’/ \\ ’/ \\ I/ " I/ \x

\ \ \ \
—————— — > beocadboan B o N S — e — e e
Hi e Hr  HL B HR HL ~ M HL i HF HL ~ " M.
Vi W-H, B B-Hg Hq-B
— These diagrams are proportionaltotan f = (H )/{H ;) ~ 1 — 60 = TeV scale NP
SU(2). . d

3, BHL and 4, BHR are constrained from DM direct detection (XENON1T)
[Endo et al, 1704.05287, Baum et al, 2104.03302]
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1, Wino-Higgsino-LH slepton (WHL) scenario _/ ‘
HL VIJ Hr L W_i:ld
When bino is the lightest SUSY particle (LSP), regions of m; < M- are severely constrained from the LHC.

DM relic abundance can be explained by bino/wino coannihilation [Saha et al, 2104.03287]
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2, Bino-LH-RH sleptons (BLR) scenario .

pure-bino contribution with correct 2
with universal slepton mass

300
The bino/slepton coannihilation

scenario still works.
250
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tan f are favored in this study -~
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[Endo, Hamaguchi, TK, Yoshinaga 1309.3065;
Endo, Hamaguchi, Iwamoto, TK, 2104.03217]
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stau mass < 200 GeV — good target for ILC5007?
“Reconstruction” of muon g-2 by LHC500 is studied
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Slepton search via photon collision

pp — vypp — 0 — (£%2) (IXY)

1, measure outgoing proton %
E, by forward detector <

X

2, measure lepton 4-
momentum

/

> |
Am((?,

Al

. 3, reconstruct missing
I/ ~0)

See also, Kawade-san talk page 25-
¢ Novel (?) idea that slepton can be probed via photon collision in the LHC [Beresford, Liu 1811.06465]

Slepton mass gap could be covered.
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Comparison of proton survival probabilities
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Leptoquark models

¢ TeV-scale scalar/vector leptoquark can also explain muon g-2 anomaly.
LG e.g., Low scale Pati-Salam model (SU(4)x SU(2).xSU(2)r) predicts
rr TeV-scale leptoquark.
VR
/ X "L \ The charm, strange (2nd generation-philic) couplings are strongly
[ b ) constrained by flavor precision constraints. [Kowalska, Sessolo, Yamamoto
1812.06851]

@y (my = 1500 GeV)

" ®m muon g-2
. [ LEP allowed

Top are preferred for the muon g-2 anomaly
because chirality enhancement is significant

mt/mﬂ ~ 2000 — TeV scale leptoquark is
possible
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B anomaly + muon g-2 anomaly = ?



(B + muon g-2) anomaly =?

5 (and more) examples on arXiv

+ scalars
Scalar LQs muon g-2, R(K), m,, ~5TeV LQ
ALP muon g-2, Kt puzzle ~140 MeV ALP
Marzocca, Trifinopoulos, .
Scalar LQ + scalar muon g-2, R(K), R(D), CAA 5TeV LQ

Du et al, 2104.05685;
Ban et al, 2104.06656

Vector LQ muon g-2, R(K), R(D) ~2 TeV LQ
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Summary

¢ Fermilab collaboration confirmed the BNL muon g-2 data.

¢ The standard model prediction is still controversial. Other lattice group’s result or MUonE experiment

at CERN will shed light on the HVP contributions.

¢ Several TeV scale or MeV scale new physics models have been suggested.

¢ Supersymmetric solutions are still survived.
4 But, mass spectrum would be not attractive (or we don’t know such a SUSY breaking), €.9., €aUEINO Masses.
¢ Can the slepton search from photon collisions be possible in the LHC Run3?

¢ B anomalies can be correlated with several TeV new physics models.
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