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Intro

If the anomalies in b — sll and b — ctv are NP signals, where else can we expect to
see deviations from the SM?

» 0bs. in the same partonic transition: angular obs. in B — D
other LFU ratios (R, , Ry, )

» obs. with a different quark flavor in the final state: b — dll ,b — ulv

» obs. with 7 leptons  LFU tests in 7 decays,
b — stT,pp — 17

/U LFV (t = ugp,7 — py,b — stu)

» B — Kuvo...



Theory lessons from b — slland b — ctv

b — sll Og_10 = SLy"D)(ppy,pmy) (or Og)

b S gxip 1
~3% 1075 = ~
‘A <107 G M2, (40 TeV)
tk

» direct production possibly out of reach, but good chances for indirect discovery

» mediators: Z', leptoquarks (U, S5, Us)
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b — ctv Oy, = (,7,b) @, y* 1) andor Og /O, O

b “ gxp 1
1072 G = ~
. & b F M2, (2 TeV)?

» large effects in both low- and high-energy observables around the corner
» mediators: leptoquarks (U, S;, R,)
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If R+ is due to NP, the same NP has to show up somewhere in 7s:

LFUV in T decays </

LFV in 7 and B decays M
(t > ug, — uy,b — sty) pp =Tt
pp — TU

B - Kzt,B;, — 77



Implications of R},
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LFUV in 7 decays

» If NP couples only to LH fermions, R+ unavoidably implies per mil LFUV in zs:
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» RH couplings can help saturating oRp«. — weaker connection 0Rp <> 7 LFUV
E.g. U; maximally coupled to LH and RH 3rd fam. og,~4 —5 X 10~

[...but collider bounds are stronget]

» If SR+ is addressed only via scalar/tensor (e.g. R,), no T LFUV.
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Another “consequence” of R is a large enhancement of b — st transitions.

» LH case:

27 ’3 b, g
ACy=—AC[,=— A C/i""~40 = 10 - Co.sm s, .
st

BB, — 17) BB — Kr1) |ACE|?
BBy = 11)sy BB = Kt)sy | Cy g 2

~1-102 ie. BR~few:.107

» with RH couplings one gets scalar/pseudo-scalar operators, whose contribution is
chirally enhanced

E.g. U, coupled to LH & RH 3rd fam.

BB, = 17) HB(B — Kz71)

, ~1-2-10> i.e. BR~few-10™
’%(BS — TT)SM %(B — KTT)SM




b — stt at low energy for the U,
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bb(s) — 7t at high pT

The same interaction can be probed in di-tau tails at the LHC.
Generally stronger than low-E bounds!
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LFVin b — stu and 7 decays

b— sllandb - ctv «— 1/uLFVinb — stu and 7 decays
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LFV in b — stu and 7 decays

b— sllandb - ctv «— 1/uLFVinb — stu and 7 decays

SM
R cb

Rp: |4 2z
SRy = —— — 1 = 2Re <C,§2” o cgg”> ACH = — 2
D
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LFVin b — stu and 7 decays

b— sllandb - ctv «— 1/uLFVinb — stu and 7 decays
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LFVin b — stu and 7 decays

b— sllandb - ctv «— 1/uLFVinb — stu and 7 decays

Rpe 33 |7
SRy = —— — 1 =2Re | C;77" +—=2 2t
D) RIS}(\% <LL Vcb LL
# > 2L urpie Gy o) +h - |
) 1ﬂL (CIL}’M )+h.c. QDL =1 0
2
0
0

11

(5

o

Sz

|

B, — tu,B — Ktu



LFVin b — stu and 7 decays

b— sllandb - ctv «— 1/uLFVinb — stu and 7 decays
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LFVin b — stu and 7 decays

b— sllandb - ctv «— 1/uLFVinb — stu and 7 decays
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B, — tu,B — Ktu

These predictions are subject to large uncertainties!
(B anomalies fix product of couplings, not individual coefficients...)
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LFVin b — stu and 7 decays
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sensitive to (chirally enhanced) scalar
J contribution, hence larger than in the LH case

sensitive to the vector contribution only
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=Y

» NP couples only to LH fermions

chiral |
suppression!

» RH couplings can lift it:
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Conclusions

Present data in b — ¢ imply large effects in many obs. at low and high energy, putting
a fair amount of pressure on the parameter space of all* NP models for Ry«

No way out on the model building side: need experimental corroboration to guide us!

Obs. with 7 leptons provide a strong consistency test of the b — ¢ anomaly and help
us characterize / rule out possible NP effects.

Ranked by constraining power: » 7 LFUV , pp — 17
» T/p LFV in b — stu and 7 decays
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