Semi-leptonic 7 decays BSM
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Motivation

Great experimental and theoretical precision in hadronic tau decays.

Determination of SM parameters such as as, Vs, f;, QCD vacuum condensates, ...

Tension between different determinations of V. 3 BSM physics in the light quark sector

Anomalies in B — D7 and LFUV in b — spu(ee) ———— May have counterpart in the 7 sector

Motivates BSM physiZs in hadronic 7 decays
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Theoretical Framework

Effective Field Theory—Model independent bounds.

In particular,
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Hadronic 7 Decays
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Hadronic 7 Decays: constraints
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Hadronic 7 Decays: constraints
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Hadronic 7 Decays: constraints

efr x 10° | €f x 10 | b x 10% | e x 10° | ef7 x 10° | €& x 10
v | -09(7.3) | 0.9(7.3) | 0.9(7.3) | 0.6(5.0) X X
T — TV 10(4.9) -10(4.9) X 23(12) X
T — U X X X X X (—21,10)
V+A | 69(7.0) | -6.9(7.0) | -8.6(5.4) X 15(19) X
V_A 70(95) | -7.0(95) | 3.6(4.9) X 15(17) X
e x 103 | e x 10% [ ef, x 103 [ &7 x 10° [ &7 x 10° [ e x 10°
r > Kv | -2(10) 2(10) 2(10) | 1.2(6.1) X X
S. Inclusive | -17(16) 17(16) 23(22) 340(327) -34(35) | -170(161)
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Hadronic 7 Decays: fit
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— Percent level marginalized constrains.

— All Lorentz structures resolved in the d7 sector.

— Only two combinations of €} are constrained.

;

We cannot resolve €5/
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Other probes

nuclear+ 7 decays

K decay + Hyperon 3 decay
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Other probes
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Differential distribution of K3 = €7, €'
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Other probes
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Vis = Vis (1 + €8 + 5,)
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Model independent bounds for

the light quark sector involving

all three lepton families.
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Global fit

Why?
1=s inclusivel * 1-s inclusive [ [ °
=KW= ->KV/T->7Tv I Py
K—smiv} —a— Korivr —e—i
K= pvim=pvr K->pvimt-puvr —e—i
K—=pvr Kopvr I L
B Neutronf B Neutronf I @
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Vis
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Cabibbo anomaly — Inconsistency in Vs determinations
The anomaly disappears with a few BSM parameters
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Global fit

One-at-a-time fit

e x 10° | e x 10° | €V x 10° | e x 10° | ef x 107 | &7 x 10°
L -0.79(25) 20.6(1.2) | 0.40(87) | 0.5(1.2) | 5.0(2.5) | -18.2(6.2)
R -0.62(25) 5.2(17) | -0.62(25) | -5.2(1.7) | -0.62(25) | -5.2(1.7)
S| 1.40(65) -1.6(3.2) x 0.51(43) | -6(16) | -270(100)
P | 0.00018(17) | -0.00044(36) | -0.015(32) | -0.032(64) | 1.7(2.5) 104(;%}
T | 029(82) 0.035(70) x 2(18) 28(10) -55(27)

In red: 30 or more preference for BSM

de

— €p, €]¢ ease the tension between nuclear and kaon decays.

— €] eases the tension between 7 — s inclusive and kaon decays.

T-s inclusive —_———
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What can we improve with better experimental data?

7->s inclusive [+H——+———+ More precise branching ratios — improved bounds from exclusive decays.
1—>Kv/T->mv |

K->rlv - H——H
Ke>pvim=spv - Her W total Improvement of experimental data

K>pv | ——t— B exp. will improve several bounds

B neutron A
B Superallowed - Pt We use the old LEP measurements of the non-strange
1 1 1 1 1 1 1 V . .
0218 0220 0222 0224 0226 0228 0280 spectral functions — they should de improved by Belle Il.

Concerning €27s

Strange inclusive spectral functions — resolving the €} sector.

7 — mrv distribution — resolving €§7 — €% and €97,

7 — K7v distribution — resolving €;” — €7, €¥ and €7.
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Recap

Model independent bounds for Sl o megt

building and unbiased tool

the light quark sector involving

~-

. to test implications of BSM
all three lepton families.

models in this set of transitions.

It can be eradicated in

Strong preference for BSM _ _ _
+—— Cabibbo anomaly. ————  scenarios with a

physics in the global fit.
few BSM parameters.

More precise Improvement of

experimental data. several bounds.

Access to 3 body
. bounds on individual R,

decay distributions and

) ’ specially in the s7 sector.
S.1. spectral functions > J
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