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To address the long-standing (g—2) , anomaly via a light boson, in ref. [JHEP11(2019)049] we proposed to extend the standard model (SM) by the local (B—L),s,
under which only the second and third generations of fermions are charged. It predicts an invisible Z’ with mass O(100) MeV, and moreover it has flavor-
changing neutral current (FCNC) couplings to the up-type quarks at tree level. Such a Z’, via Ki. — mmo+ Z(— v¥) at loop level, may be a natural candidate to
account for the recent KOTO anomaly. In this article, we investigate this possibility, to find that 7’ can readily do this job if it 1s no longer responsible for the
(g—2) »anomaly. We further find that both anomalies can be explained with moderate tuning of the CP violation, but may contradict the B meson decays.

¢ Introduction ¢

The Standard Model (SM): not a full model of Nature

e Massless neutrinos

* Muon anomalous magnetic moment (g-2),, . |
» No dark matter (DM) candidates Other new fields (for CKM):

¢« _ ' (i) singlet flavon + vector-like quarks
Extensions are needed! (i) doublet flavon
© Qur Model @

|:> (B-L), model | v 2 right-handed neutrinos are introduced
of =0, 0oj;=(B-1) | v Light Z’ can explain the discrepancy of (g-2),

- Quark FCNCs induced by light Z’!
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;’ é ; v ; By using diagonalization matrices mg™ = Ulm W, Z’ couplings are (1,i)-elements of Uq and Wq
U dB— % " 9B— X :
P 0 1 0 > (9805 = L5 6 = (U101 (98 = T2 8 — (Wa)1(Wa)y, | are important for FCNCs

v' Because of CKM relation, U,TU, = V~«y, LH Z’' couplings become

® FCNC in down-type quark sector —£z > g¢58, dy*PrsZ,,
N (Ui = (UaViens = (Vi Vi Vi)

“Z’-penguin diagram” ;3
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0.0027 - 0.0011i 0.00062 — 0.00025 0.33 p; l+p; 1+ D Flavor-violating Z' couplings will give important contributions
\~Y T 0. Ly - ! ' / SL —» 7 > >——d.  e.g. u;= up, u; = charm — there is no CKM suppression in C, 5
_ _ Note: our Z' decays mainly to neutrino pair
©® Results ® we consider two scenario: | (9r"); =0 &Il (gg"); # O \
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KOTO anomaly can be explained! 2107 eeees :
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¢ B meson decay processes ¢
COHERENT (prospeell .ocmememr=mm™m o=
® Ve also have B meson decay processes induced by Z T mmmmemmmTTTTTT
eg.BPof % /7 N T Red: (9-2),
(mz,g8—1) | (128MeV, 1.02 x 1073) (140MeV, 1.15 x 10~3) Magenta: KOTO
0 0 7/ —7 —7 L .
BY - %7 8.12 x 10 8.59 x 10 130 140 150
Bt - ntZ’ 1.75 x 1076 1.85 x 1076
0 0 rz/ —6 —6 Mz [MeV]
B” — p°Z 1.00 x 10 1.06 x 10 . .
B L ot7 A .98 x 10-6 ¢ Summary and Discussion ¢
B" —» K°Z' 1.44 x 1072 1.53 x 107 ® Our Z' has a possibility to explain both anomalies by adding RH contributions
Bt - K+Z' 1.56 x 1072 1.65 x 1072 ,
— = - ® B meson decay processes severely constrain the parameter space
BY —- K*Z 1.65 x 10 1.75 x 10 : . . . : .
Further analysis helps to find parameter space without conflicting with the constraints
Bt — K*t 7' 1.78 x 1072 1.89 x 1072
Current bounds: O(10-°) ® However, KOTO events are now considered by BG consistent...

E>/ More smaller gz, Is required... See e.g., PRL126(2021)121801
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