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Low-energy |Aq’'| = |Aq| = 1 EFT description
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Only two operators (no RH neutrinos like sM)  Further operators non-connected

IDf(/) (AL (R 9 L (r)) (P 17" ve L) Orf)f/) (AL (R V9 (R )(K/LVML)

Dineutrino BR is obtained via an incoherent neutrino flavor sum:
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CP and KF in the mass basis. P = D (P = U) — down-quark sector (up-quark sector).
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Correlate neutrinos and charged leptons with SU(2),

SU(2). x U(1)y—invariant effective theory:
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o Writing in SU(Z)L-componentS: (C — dineutrinos and K — dileptons in the gauge basis)

CP=kKk'=C) -, CB=KR=Cu.
@ Mass basis: [CP =WIKYW+0(\), CcR=wkBw

© BR is independent of PMNS matrix!
B(q — quir)~ Y [cP" + R = Tr[(cP + cB)(cP + cB)Y)
o0

=Tr[WH! £ )W wi(y + KR)TwW] = Y [k + kB + o(\)
N

Prediction of dineutrino rates for different leptonic flavor structures
KJ% can be probed with lepton-specific measurements!
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Possible leptonic flavor structures for K4,
9

i) Lepton-universality (LU).
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ii) Charged lepton flavor conservation (cLFC).
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Dineutrino branching ratios Hy — H,vv

’ ’ 2
B=A,x"+A_ x, x* = Z ‘CLDM + cgee
I

— Long-distance dynamics AL: LCSRs (low g?) + Lattice (high q?)

— Short-distance dynamics x*: WCs (SM + BSM)

Hy — H, A A
[10-8] [1079]
BT — KOF 500 0
— Excellent complementarity B: DO — 70 0.9 0
Dt — xt 3.6 0
@ A_ =0in Hy — Pvu decays. BOH K0+ 200 900
R _ DO — 70r0 0 0.2
@ A_> A, in Hy — Vv decays. R 0 04
@ A_ = A, ininclusive Hy decays. B+ s X, 2000 2000
DY — X 22 2.2
Dt — X 5.6 5.6
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Upper limits on ¢ — u vy modes can probe LU!

. Pee’ . 1 ICﬁM ee pup TT en  er ut
e Limits on |IC},*“ | from high-p7: sd | KP7| [35 19 67 20 61 66
cu [KE7”[ 2.9 16 56 1.6 47 51

0 xt <2x,x= Ee o (\IC?M
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x =3 R¢" < 34, (Lepton Universality) LU is fixed by muons.
x = R* + RFt 4+ R™™ <196, (charged Lepton Flavor Conservation)
x = R + RM 4 R™™ 4 2 (R°" 4+ R°™ + R*7) < T16.

max max max
he = F B B B

FC

[1077] [107°] [1079] . _ .

DY 5 70 61 35 13 Well-suited for et e~ —colliders
N

bt L such as Belle Il and future
DO — x%7% 15 08 31 FCC-ee!
DO — 7o 2.8 1.6 5.9
ANo-pt 181 39 N(ct) = 6.5 (55) - 1010
Ej — ¥t 36 21 76

12003.12421, 2002.05684
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LU bound in b — svv decays

Q SU(2),link:

P By S ey

K,gﬁﬁp B(B — Fvp) Kﬁffp

@ LU limit (K55, = Khhinoe):

‘bR—>5RN7“+“:):‘tL_>CLN7“+‘

Global fits B(B — Fvv),y Weak bounds

© Complementarity between different B — F viv decays:

5= K 0= [be = e | =B K]

B(B — K* vy Global fits B(B — Kvi)y
Bk* B(B — Kvi) ’
. - _ * — vV)Ly "
B(B = K*vd)y = Atf" B(B — Kvi)y + 3ABK ( A F2 I’Cng‘p)
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Testing LU with b — s v decays

Inputs: FFs 150305534, 1811.00083 + 6D global fit to b — 5N+N_ data: /C,gff\ﬁ;,

20
)
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4 Q
/ 0 10 2 30
s B(B* - K'w) - 10°
A: Exp. upper limits. D: LU region

A’: Derived EFT limits.

‘B(BO — Kw) < 151075 \

B(B—)K* Vl7)|_U
1'5 5 B(B—)KVI_/)LU S’ 3

E: Specific LU BSMs

B: EFT region

B(B—Kuvp) ~

B(B=K*vd) ~ 4 ‘

KP =~ CP

1808.10567 = l(Z/) 1/2(\/3) 2(53)
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Conclusions

* SU(2), links dineutrino and charged lepton modes.

(1) charm: |cg — ug et 2lc = vwpy | Slsy — de et
(2) beauty: |bg — sg et 2b— s | S|ty = e et

* Dineutrino modes test LU and LFV!
(1) charm:

(2) beauty:

|B(D* — 7t ui)y £ 2.5-107°]

B(B—K* v
’B(D+ — 7t vi)arc $ 1.4 10_5‘ 155 B((B—)K;/I;j))LLUU N

|B(D¥ — 7% U5)max < 5.2 1075 |

* Experimental study of ¢ — q v modes could shed some
light on the leptonic flavor structure (persistent in B-decays)!

Thank you for your attention!
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