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g-2 of the muon

 Radiative corrections (loop corrections) :

different magnitude of MDMs for charged leptons (electron, muon and

tauon) Assuming QED is correct,

a, provides the most accurate value o
« Current measurements: ; \anneke etal, PRL 100, 120801 (2008)

a_(exp)=11596521.8073(0.0028)x10*°  Havard
a  (exp)=11659208.0(6.33)x10* BNL E821

G.W. Benett, et al, PRD 73, 072003 (2006)

The electron g-2 is 350 times more precisely measured.
However, it Is much less sensitive to new physics,
since the effect of mass is suppressed by the factor  (m ﬂ/me)2z43ooo

Electron g-2 is a test of QED, but not for other aspects of SM
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SM predictions of the muon g-2

a (QED)=11658471.8113(162)x10°

a a : a ° a | a >
aﬂ(QED)=—+0.765857388(44) — | +24.050509(2)] — | +126.04f — | +930(170) — | +---

27 T T T T

Schwinger  Sommerfield Laporta &Remiddi Kinoshita Milstein et al

a, (EW)=15.4(0.2)x10°
a, (hadrons) =693.07(6.89)x10-1°

« The discrepancy from the SM prediction :
Aa =a, (exp)— a, (SM)=27.7(9.3)x1010
About 3.0c deviation from the SM prediction

We consider that this deviation comes from new physics
beyond the standard model
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Theoretical Frame \Work

Extend the SM with an exo

tic lepton triplet E per family

SU(3)exSU2)r xU(1)y xU(1)x

Anom a|y cancellations o These constraints provide gauge charges of fermions

Barr, Dorsner, PRD 72 015011 (2005)

. additional 6 anomaly cancellations necessary
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U122 =xU(1)x U(l)y x U(1)%, U(1)%.
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I n — S Y - e
SU(2)* x U(1)x, SU(3)" xU(1)yx , gravity xU(1)y

Gauge invariance with an extra U(1) : renomalizable Lagrangians

Symmetry breakings : 2 steps symmetry breaking

SU(2), xU @), xU (©)y ——>SU (@) xU M), ——>UQ),,

<n>

v N

» An additional singlet necessary.

» Assumed the symmetry breaking near the weak scale

Usual EW symmetry breaking
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Fermion gauge charges

TABLE II: Fermion gauge charges. T3 i1s the weak isospin, Y 15 the hypercharge, X 1s the
extra U(1)x charge, and [ = T3 + Y'|i1s the electric charge. The charges for the right handed

fermions can also be assigned in the identical way. ( =1 fr )¢ in this letter, so (f°)z implies

the antiparticle of fgr).

()

U() xU(1)x
Uy xUM)%

SU(3)? x U(1)x

Uk




YUkawa poetential

nTr(ESEr)n +yaLrddr + ysLSioax L + yalSiocoEr¢ + ys Tr(Erx){r + h.c.

nTr (ELEL) n2) + w2 Lrd)la + yaliioax(—2)Lr

ys L3109 Er o) + usTr (Erx(0)) {r + hc



Higgs gauge charges

TABLE III: Higgs gauge charges. T3 is the weak isospin, Y is the hypercharge, X is the U7(1) x
charge, and @ = T3 + Y 15 the electric charge.

(0.-2) (0.-2)

T

FEQL;I}[{}}'HH T+ FTEQE'{U}{{H + h.c.




1 Tr (EZEL) n(2) + v2Lrd(2)lr + yaLiioax oLy

ysLSigo Erdo) + usTr (Erx(0)) {r + hc.

My = Y3 \X(-2)




HIgQgS potential

VD Vagpu + {#1 B0 X{0)P(0) + K29(2)X(_2P(0) + h"ﬂ'}

+ { A 'i'):{g}ti’[uy Ir ():E_-:}X{ﬂ}) + 3*2*?’&; o Py Tr (R}_g} ax [n}) + hf}



Z}
5
el‘
el f
(‘a
o]
e(‘
S
Al
g
Jf‘
SHple!
=10
diro
1l
Col
|
0)
2
S




‘on and LHC
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-2 MDV generation Lagrangian at one oo

nTr (EZEL) n(2) + v2Lrda)fr + yaLiioax (- Le

The one-loop contributions to a, involving the extra particles, E.x, and 2’



VIDIVIF@Eeneration at one loop

[1—:1'].: 1—3‘2+Ez'111;:'
zx+l—z  2(1—2)°

1 ——
g ?.s z=1
— zl—l—;‘f for z = 1

% +z2zInz forz=1




(b) My (GeV)
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VIDIVI generation at two loop

wo-loop contributions to a, (de) (mirror graphs are not displayed. )

vsL5ioaEr o) + usTr (Erxn)) {ar + h-c.
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Careclusior]

@ A model (Lagrangian) with a peculiar extra U(1)
was built.

» An extra U(1) with an exotic lepton triplet per family
In anomaly free gauge

@ The sizable g-2 MDM could be generated.

» g-2 MDM at one and two loops,
but the allowed parameter space Is very narrow
for two loop
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