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R(DY) and V| puzzles are there

are they related?



R(D(*)) consider additional operators many talks at this worksop

example: NP scenario enhancing B to t semileptonic modes

ahd |eaving I(BC) quite unaffected Biancofiore De Fazio PC
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Arguments against a NP option

For He with new four-fermion operators (S,P,T) and massless leptons,
at zero recoil no interference between SM and NP contributions

same NP effect in all modes
Crivellin Pokorski, PRL 114, 011802 (2015)

These arguments can be evaded:

include a new operator in H 4 (example: tensor)
relax the assumption that it contributes only for T lepton
keep non Van|Sh|ng m, /=e,M,T and mg # mM De Fazio PC, PRD 95, 011701(R)

same NP example:
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=T, + |8T| Iyp + Re(gT)rlNT

HQ expansion for T'sy, np T

parameter space (Re(gﬁ)’ Im(g;i)’

expanded in 1/mq
o, corrections in the SM term
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B -> X ¢v,
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B -> X ¢v,
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B -> X ¢v,

allowed regions in parameter space |EEST—_-
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B> D4y, + B> X_ 24v,: allowed regions [ER:{V:aed R I FITCEIR RPN
B(B*—D'u'v,)=(225+0.040.17)x10™

inner regions: inclusive
outer regions: exclusive

effect of the lepton mass:
the symmetry axes of the two regions do not coincide in the case of u
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B ->D* /v, + B -> X_£v, B(B*—D"e¢'v,)=(5500.05+0.23)x10™

B(B"—D"uv,)=(534£006=037)x107

BABAR, PRD79, 012002 (2009)

umode

inner regions: inclusive
outer regions: exclusive
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B->D/{¢v, +B->D*4¢v, + B-> X_?v,
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projections in the (Re g;, Im ¢;) plane
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projections in the (Re g;, Im ¢;) plane
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projections in the (Re g;, Im ¢;) plane
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projections in the (Re g;, Im ¢;) plane
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projections in the (Re g;, Im ¢;) plane
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projections in the (Re &, Im ¢;) plane
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Im[é)]
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R(DY) and V| puzzles are there

a connection between them could be found

how to disentangle NP effects?
-> observables in exclusive processes



iB — D*(Dw)t~ i . B — D"(D’Y)e_ﬂti De Fazio PC JHEP 1806, 082

N

important for B»D"

» effects of FF parametrization: BGL vs CLN
« disentangling SM from NP - example: tensor case

2
(D" (pp~, €)|ewu (1 — 5)b|B(pp)) = ——@iq,mﬂe*”p%p%
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B — D*(Dm)l~ i B — D*(D~)¢~ vy

four dimensional decay distribution

Becirevic Fajfer et al.

d'T'(B— D*(— Dm)t" i)
dg®dcosfdodcoshy

angular coefficients
* sensitive to FF parametrization
« some of them vanish in SM
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9in 0v +cos 26y )) cos 26
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sin 6y 3+cos20v))c080
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B — D*(Dﬂ')e_l_/g B — D“(D7)£—17¢

* relations between m and y modes

s _ It _ 15 _ 13 _ 1§ _ 1§ Is __1f _ _I§ |

AL, T 2L, 4l 2@, Al 20, 20 T 2A 2L

« fit of the experimental differential distribution & angular coefficients & FF
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BGL vs CLN parametrization

angular coefficients -> FF ratios R, and R,
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SM: BGL vs CLN

CLN: Belle parameters

u mode BGL: parameters from Gambino et al
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SM: BGL vs CLN
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complementarity D™ ->D st with D" ->D vy
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* g, & nonvanishing
« choose g* in the region to fix the V| tension

« determine & to reproduce R(D) & R(D")
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SM vs NP

T mode
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SM vs NP at the benchmark points
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D" polarization fractions
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D" polarization fractions
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tests of LFU using the angular coefficient functions

w (el) - generalized by Fedele et al.
max ™
Rt _ fwzl (L (w)) ey dw
z o Wmax (22) T ~ m2 2 .
fw: ( i (w))dew I; = (1 - ?‘4) |PD*|BRF L;
SM NP
21:7,82:u 51:7',8226 612;1,,5226 5127',322/14 61:7',5226 51:;1,,52:6

RT, | 0.263+0.006 | 0.262+£0.005 | 0.9957 £ 0.0001 RT, 0.32£0.01 0.304 + 0.008 | 0.957 + 0.002

T 0.28 +0.02 0.28 +£0.02 1.008 £ 0.004 £ 0.36 £0.03 0.34 £ 0.02 0.956 + 0.003
R3, | 0.1344+0.003 | 0.133£0.003 | 0.9923 & 0.0002 R 0.37 £ 0.02 0.38 £ 0.02 1.04 +0.01

5. | 0.079£0.005 | 0.077 £ 0.005 0.975 £ 0.002 5. | 0.082+0.006 | 0.080 = 0.006 0.973 £+ 0.002

3 | 0.1534+0.004 | 0.152+£0.004 | 0.9932 =+ 0.0002 2 | 0.1834+0.005 | 0.182=£0.005 | 0.9932 =+ 0.0002

7 | 0.1124+0.004 | 0.111£0.004 | 0.9891 4 0.0004 7 | 0.131£0.005 | 0.130 £0.005 | 0.9890 % 0.0004

T 0.30 £ 0.02 0.30 +0.02 0.999 + 0.001 £ 0.35£0.03 0.33+0.03 0.96 +0.01
R, | 0.197+0.004 | 0.196 £0.004 | 0.9943 + 0.0001 6s | 0.150 £0.006 | 0.152 4 0.006 1.012 £ 0.003
RE, 5.90 £+ 0.45 76000 + 7000 12900 + 200 Rg. | —116+15 —944 4+ 40 81.2+9.1

7 0 0 184 +2
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The IV le vs IVl tension still persists

exc inc

As alternative to conventional SM solutions, a NP option for it seems

viable and related to R(D®)
example

Angular coefficients in B — D" (Dm)/v, 4d distribution can
disentangle non SM effects

Some angular coefficients are more sensitive to FF parametrization
B— D (Dn)(¥, B— D (Dy)!V, complementarity can be exploited

Precision era: importance of separate th and exp analyses for
electrons and muons



