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RGP by LHCb (g2 bin [1.1, 6] Gev?)
PRL 122 (2019) 19, 191801:

(previous) +0.060 +0.016
RK - 0'846—0.054 —0.014>

deviates from SM by 2.50

2103.11769:
(full run II) +0.042 +0.013
Ry = 0.84675039 “0.012>

deviates from SM by 3.1

indicate NP that breaks lepton flavour
universality (LFU)
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M. Bordone et al., EPJC 76 (2016) 8, 440

RPN =
0.906 + 0.028, 0.045 < ¢ < 1.1 GeV?
1.00 £0.01, 1.1<¢?<6.0GeV?

LHCb, JHEP 08 (2017) 055

RPICP =
0.6670L £0.03, 0.045 < ¢® < 1.1 GeV?
0.69100L £0.05, 1.1 < ¢% < 6.0 GeV?

deviate from SM by (2.1)2.50 respectively
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The model-independent global fit

AGp §
Lot = 7 KtbKtsZC’O + h.c.
2 2
T (57, PLb) (0410),  O10 = 672 —— (57, PLb) (14" 750)
Coy =Cv +Cuy, Ciy,=-Cy
Cg{g :CU, Cloe _0
Scenario A: Cy =0 = C§'h = —C},

Scenario B: C'y # 0
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Fit results adopted
W. Altmannshofer and P. Stangl, EPJC 81 (2021) 10, 952

Scenario A (1o):

Wilson coefficients b — sut ™ (B and angular) Ry, Dpi 5 and By — ptp~ Jombined results
ONy = i, = O 05l ~035'58 —039%557

Scenario B(1o to 20):

A flavio the new angular analyses of
(R [ , BY — K*Out;~

08

LHCb, PRL 125 (2020) 1, 011802
and B* — K**putp~

LHCb, PRL 126 (2021) 16, 161802

the updated branching ratio of the
By — outu~

LHCb, PRL 127 (2021) 15, 151801
UZZ() 15 l;l’r 0.5 0.0 0.5 1.0 Bs % /‘LJ’»Mi

h o (IQ N CMS, JHEP 04 (2020) 188

LHCb, 2108.09283, 2108.09284

HFCPV 2021, JNU 11/11/2021 6/25



T. Aoyama et al. Phys.Rept. 887 (2020)

afM =116 591 810(43) x 10~

B. Abi et al. PRL 126 (2021) 14, 141801

aS® = 116 592 061(41) x 10~ 1

Aay, = aZ®—aSM = (2.5140.59) x 1079
deviate from SM by 4.20!

BNLg-2 ———e——

FNAL g-2 +——@—+

) N Recent lattice QCD calculation
< 420 ) abO~HVP — 707.5(5.5) x 1010
(S. Borsanyi et al., Nature 593 (2021) 7857)
P — — weakens the tension, but has deviations with
; R-ratio results.
slandadiMocs! E;S:{;";g"‘ G. Colangelo et al., JHEP 02 (2019) 006,

M. Davier et al., EPJC 80 (2020) 3, 241,
175 180 185 190 195 200 205 210 215 A Keshavarzieial, PRD 101 (2020) 1, 014029,
M. Hoferichter et al., JHEP 08 (2019) 137

a,x10° - 1165900

Even the large HVP contribution can account
for the measurement of a,,, there exists the

tension within the electroweak fit.
A. Crivellin et al., PRL 125 (2020) 9, 091801
A. Keshavarzi et al., PRD 102 (2020) 3, 033002

E. de Rafael, PRD 102 (2020) 5, 056025
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RPV-MSSMIS

The superpotential:

W = Whassm +Y]RL H +M”R S + ,u SS +)\ijkL QJDk,
Whssm = pH, Hq + Y, U;Q; H, — YdUDinHd — Y E;L;H,
The soft SUSY breaking terms:
—L5% = — L3380 + (M%) Ry Ry + (m%)i; S5 S5

o~ i me 1 P
+ (AuYu)z]RngHu + B]\zIRRi Sj ol QBMJSSiSj

In the (v, R, S) basis,
0 mh(=1v.¥) 0 dia,
V2 & 0 «
My = mp 0 Mg :\)T ( mVOl diag >V
0 ME Hs M,

= ps = (mb) " MrUpnnsmy *8Ub\ins MEmp', when pg < mp < Mg
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RPV-MSSMIS

In the (D%(R), RI(R), S’I(R>) basis,

m% (A, — peot BymE mE Mg
MIZ;I(R) = (Av — peot B)mp m + MRM + ’mDmg +MRgus + Bug
MEmp :i:uSMT + BT, mQS +p + MEMpR £ B
=
m% (A, — pcot B)mg mgMR
MiZ(R) = (Ay — peot B)mp m +MRM +mpmE Buig
MEmp BT MEMRg

In the context of mass eigenstates for d; and [;, other fields are rotated to mass eigenstates,
Lrqp = N, (PLidrrdr; + drjdrevii + digPgidr
—lpidrrury — Gr;drelr: — djgliur;) + hec.
=
L'rgp = AWE‘ )VUJdeLj + Aﬁf}/k (drjdrive + dgppldry)
— Now(nidpiury + Gnidriles + diplGur) + hee.,

where N(R) = a DIV NN = AV and Xy =

*
ijk vt Klj

ijk
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b — stl~ process (right-handed currents)

b\r/’/é
i\
S/4/‘\(\£

V2r? 5‘I2i2 5\I2>§3

Cy,=-Clo,=—
9,1 10,p GF77t€2 m%u
Besides, for some boxes:
+
CEI;,CZ = 010 0= >‘vz2)‘/ z3D2[mVI mg mxivmdi](' )
Assumption
Aiji 1s non-negligible with the single value k at unp(= 0.5 TeV) scale J
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b — sl*¢~ process (box)

b b s b X l b v l
—_ T > —_——
i ot iy {7 ba¥ \ 24
h , h , h :

14 X~ 14 s X~ 14 s v Vi
(@) ) ©

b v s b b L
> > >
BR? *61? [N ?ﬁL
h h , :
¢ u 0 s b 0
(e) ()

An example of x* boxes with A’ couplings (a) and without A’ couplings (b),
an example of W (G)/H* boxes with X’ couplings (c) and without X’ couplings (d),
as well as 4\’ boxes (e, f).
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b — sl*¢~ process (box)

Under the assumption of sufficiently large My My (~ 10 TeV) and the electron-flavour

sector of M z(r).

b X L + \/5 2
> cx (1):_ T 2 g KEVEY v ]}I
F; :VI Y 2GF77t82yui 134342 2 n2(g2 mlVyo
U 7 ~
; (92‘/;1])52_ 52Y2€)D2[mgg,m £, o
e«
s X ¢
; . ’ ot V2 ek (g2Vin
> >
' : A% 2G ’)’]82 v3k 2k
DIE Ef’z (gQleﬂvQ - Vm2Y2v/)D2[ml~,g,mgI/,mxi,mdk]
H H
¢ X~ ¢
9
b u s Acgg _ —Acmg Z _ varm o
H H vp=4
+ +
¢ A VC |YVMV(71;+3)% |2D2 [ml"uh s Mg, MW, My |
' '
14 v 14

where Yg (YV)JZVU(]+3)
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b — s{T¢~ process (photon penguin)

Each example of the A’ diagrams (left) and the non-\’ diagrams with W (G)/H% (middle)

and charginos (right) engaged are shown respectively.

Fig.(a) : cr® = —7\/5)\2’133)\2’123 (é + log m ) for k=3
U 36GF77tm,2)I 3 mgz
+ +
Ov=0% N+ ® cy=cgW+cg® J
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(9 —2)

_ ioB
iM = iel (w + af%> (A,

m m, X
: [ (I 4 1 2) P (2 fm2) 4 X Relcth R ES (m? . fm2,)]

daX =
¢ 1672 | 6m2 m2,
X0 Ty my ( 0L 2 2) N, 2 2 Xn L (R
bay = 1672 6mlg | Fy (mX%/mli) | Re[n,; ]F2 (m 0/m )
where,
Y Y T
R =y UmaVEy, by = =02V Vi + Vin2 Yiss

1
= V291 Nn18i(o43) + YeNnadie, nby = 7 (92Nn2 + g1Nn1) 850 — Yo Nn30i(r43)-

+ 0
1.92(1.33) < [6a) + day | x 10% < 3.10(3.69)
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Constraints of related processes

processes bounds
K — mvw [N S 1072
T — 1p°(0) |)\;j1(2)| < 1(1.3) (no cancellations)
B — Xy |CNP| < 0.025
B, — B, mixing 0.90 < [14+ CEF/CEM| < 1.11

Under the premise of no flavour mixing in VZ(R) while chiral mixings remain:
@ For satisfying the bounds from charged lepton flavour violating decays

ce*t

@ sufficiently heavy My, and mp can eliminate b — sete™ boxes except for A 9(10),¢

i) +
~ _ : : P X
@ my, and m L are set sufficiently heavy for non-dominant |da); | and [dag |
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Constraints and prospects: anomalous t — ¢V (h) decays

B(t — CZ)LHC <24 x 10_4 (ATLAS, M. Aaboud et al., JHEP 07 (2018) 176)
B(t — C’Y)LHC < 1.8 x 10_4 (ATLAS, G. Aad et al., PLB 800 (2020) 135082)
B(t — CQ)LHC < 4.1 x 10_4 (CMS, V. Khachatryan et al., JHEP 02 (2017) 028)
B(t — Ch)LHC <1.1x 10_3 (ATLAS, M. Aaboud et al., JHEP 05 (2019) 123)

VH(teg) = igst® (ik, o PrBY),

I*x
)\’sz)\l3k

BY = 672 t[011 — c12 + 21 — 23)(=Pt; Py My s M7, My, )+

FNP(t —cg) = gs |Bg|2

NN (ULi) ~ (NN + [N 2K e + [ Nigi |2 Kep) £ (I1i)
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Choice of input parameters

Parameters Sets Parameters Sets
tan 3 15 Y, diag(0.7,0.8,0.5)
M, 320 GeV Mg diag(1,1,1) TeV
M, 350 GeV By diag(0.5,0.5,0.5) TeV?
1 450 GeV A, 0/diag(0, —1.5,0) TeV
M s 1.5 TeV mg, 5 TeV
Mg 5 TeV mp diag(5,0,0) TeV

provide m + = 325 GeV, myo = 307 GeV
ATLAS, G. Aad et al., EPJC 80 (2020) 2, 123
ATLAS, G. Aad et al., PRD 101 (2020) 5, 052005

SiIl2 912 SiIl2 023 SiIl2 013
0.304(12) |  0.57370040 0.0221975:00003

Scpl°] | Am3,[107° eV?] | Am3,[1072 eV?]

197127 7.427020 2.51715-02¢

mdies ~ diag(0, \/Am3,, v/AmZ,) = diag(0,0.008,0.05) eV

1. Esteban et al., JHEP 09 (2020) 178
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Scenario A Scenario B
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Left: scenario A, right: scenario B.
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Scenario A

(a)

0.8fAa, at 2

(~1) A5sAias

700 800 900

0.
800 900 400 500 600
m;, (GeV)

0.
400 500 600 700
m; (GeV)

. ’ . .
Blue(green) points denote Ay53Xpqq (—A553A554) varies with mp,, and M55\ 555 (A5h3Nhg3)

is fixed with Cy = 0. (a): 1o fit, (b): 20 fit.
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Scenario B

-0.06 -0.2
B> X ) B X!
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\ .
@ @ o
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< -0.12 < \ N g
-0.8
-0.14 Rare B decays
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The green regions are 1(2)o favored ones with dark (light) opacity to satisfy the rare
B-meson decay fits. mp, =mp, is fixed as 430 (left), 750 (middle) and 1000 GeV (right).
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Scenario B

1. -
*
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2 1%
-0.2
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(a): Mg, =mp, = 550 (green), 750(orange) and 950 GeV (red) at lo (painted areas) and
20 (hatched areas) levels of the rare B-meson decay fits.

(b): Assuming A555 M55 = —AL53 54, Red (blue) points denote the rare B-meson decay fit
at 1(2)o level.
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Final common regions to explain the two anomalies

Scenario A:
mi, [GeV] A3a3 N33 Ag93 533
370 [0.14,0.30] | [—0.26,—0.12]
420 [0.17,0.37] | [-0.32,-0.15]
470 0.20,0.44] | [~0.38,—0.18]
Scenario B:
mg, [GeV] A953A933 A53A533
420 [0.062,0.086] | [—0.137,—0.063]
650 [0.22,0.62] [-0.70,—0.17]
820 [0.35,1.00] [—1.10,—0.30]

Min-Di Zheng (SYSU)
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Predictions of B(t — cg)nxp

25
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The predictions of B(t — cg)np compared with the prospect upper limit at 100 TeV FCC-hh.

B(t = cg)rcc-nn = 9.87 x 1078 for £ = 10 ab™! through the triple-top signal.
H. Khanpour, NPB 958 (2020) 115141

At FCC-hh, this model signal on the ¢ — cg transition has considerable possibilities to be
found for sufficiently large A/ 5, (e.8., Myg53 = Ajq5 = 3).
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Conclusions

e We scrutinize all the one-loop contributions to b — s¢™¢~ processes under
the assumption of a single value k in RPV-MSSMIS. Among them, the
contributions of chiral mixing between LH and singlet (s)neutrinos within
superpotential term A/ y wLiQ; Dy are given for the first time to our

knowledge.

e We find that b — s¢*¢~ and (g — 2),, anomalies can be explained
simultaneously in both scenarios of model-independent global fits. Also,
we make a prospect that NP contributions to ¢ — cg process can reach
the sensitivity at FCC-hh in parts of the parameter spaces of this model.
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Backup

0.840 0.509  —0.147 —0.085: 0 0 0.085 0 0

—0.231  0.599 0.755 0 0.097: 0 0 0.097 0
0.478  —0.608 0.628 0 0 0.061¢ 0 0 —0.061

0 0 0 0.707i 0 0 0.707 0 0

VT~ 0 0 0 0 —0.707¢ 0 0 0.707 0
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