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Muon anomalous magnetic moment : g-2

Theory
Y Y,
U

Hadronic vacuum  Hadronic light-
polarization (HPV)  By-light (Hibl)

FNAL Muon g-2 Experiment (PRL.126.141801)

asM=116591810(43) x 1011
BNL g-2 : ®
auNAL = 116592040(54) x 1011
FNAL g-2 4 o : l
< 420 >
aEXP_ g,SM = (251 + 59) x 101
Standa:j Model | Expe:ment: 420’ dlscrepancy [
Average
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a,x10° -1165900  ay = (g-2)/2



Muon anomalous magnetic moment : g-2

Theory
Y Y,
U

Hadronic vacuum  Hadronic light-
polarization (HPV)  By-light (Hibl)

FNAL Muon g-2 Experiment (PRL.126.141801)

The latest lattice result for HVP
BNL g2 | — P : reduces tension...[BMW, Nature 2021]
FNAL g-2 - ° : (In the White Paper analysis, HVP is
estimated by the phenomenological
< 720 > method.)
White Paper < 1.50 >
- —@ —— BMW HVP causes additional tension in
Standard Model lattice QCD (BMW) Experiment . .
Standard Model Average e-e+t — 211 Cross section observation...
175 180 185 190 195 200 205 210 215 [Colangelo et.al. arXiv:2010.07943]

a,x10° -1165900  ayu = (g-2)/2



New Physics Explanation ?

auEXP— auSM= (251 =+ 59) x 1011

New physics with

@ a,NP = O(100) x 10-11
can explain the discrepancy !

cf. Electroweak loop contribution :

a,EW = 153.6(1.0) x 10-11

New physics within a TeV range can explain the deviation !

Supersymmetry (SUSY) ?



SUSY explanation of g-2 is no more easy...

s y

a,8UsY = O(100) x 101

requires SUSY particles within a TeV
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SUSY explanation of g-2 is no more easy...

In conventional SUSY (here we assume gauge mediation)

model predictions = colored bands

g-2 and mp cannot be explained simultaneously...
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SUSY explanation of g-2 is no more easy...

Closer Look :
 auSUsY=0(100) x 10" requires
SUSY partners of the muon and the weak bosons within a TeV

v mn=125.15+0.17 GeV requires
SUSY partners of the top quark in the multi-TeV

(Can we make consider models with \
mstop ~ 10 TeV
\ Msmuon, Mwino, MBino, MHiggsino < TeV ? J

Naive models end up with too large CP violation...
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Electron EDM :

1 me a,|
— 94 u|SUSY
~ — X a#|SUSY ~ 10 cm X ;

2 mﬁ 2 %x 109

Experimental constraint : <1.1x10#cm [ACME]
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(Our model achieves : \
mstop ~ 1 0 Te V

Msmuon, Mwino, MBino, MHiggsino < TeV

\ No serious CP violation without fine-tuning J

v auSvsY=0(100) x 107 js achieved
v mp=125.15+0.17 GeV is achieved

+ No SUSY CP problem ( + Highly Non-Trivial !)
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[ ATLAS-CONF-2021-015]
J

— Disappearing track / p
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31000 | :
[ B 7 ~+ >~((1)
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E / i '
CC) I ]
B | [ATLAS : 1911.12606]
o) Tri-lepton Soft di-lepton i .
.9) //—\
/ 100 1000
| Wino mass [GeV] |
LEP chargino < 92GeV ¢

[LEPSUSYWG/02-04.1]

(«/ The model can be tested \
LHC SUSY searches, ILC250 (virtual SUSY contribution)

v/ SUGRA effects also induce testable
\ Electron EDM, Lepton Flavor Violations J

Cosmology is terribly complicated...




