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.2 The theory at the B-meson scale

Effective Lagrangian relevant for b — sv/sl{ transitions:

4G

Lw = Lqcp + Lqep + 7; Vo Vi Z Ci(p) Oi(p)
O = (&yuPLb)(57" PLc) Oy = (Ev,PLT?b) (34" P. T c)
€ = v e _ v
07 = 1622 mp(50,, Prb)F" Oy = @mb(SUHVPLb)F“
Oy = g(?y PLb)(I4"0) Og ¢ = g(57 Prb)((7"0)
4 ST Ag e 2
Oro0 = g(§’y Pyb)(Iy*1) Or0r0 = g(gfy Prb)(74*0)
- A7 H g 107¢ ar m ,

SM contributions to Ci(us) known to NNLL

CM =03, C5M =41, CM=—-43,CM=11, CSM = —-04, 2 <102

~
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.= Observables

o Inclusive

b B = XslT0™ (dBR/AG?) oooooovoooioiico e e, e e

e Exclusive leptonic

b By = £107 (BR) cooooovoooiie )

e Exclusive radiative/semileptonic

b B K*y (BR, S, A1) o e, ¢,

> B = KEHE™ (dBR/AG?) wovooooovioioeo e e e, e,
» B — K*£+¢~ (dBR/dq?, Angular Observables) ........ e, e e, e,
» B — ¢+~ (dBR/dg?, Angular Observables) .............. e e, e e,

¢ = p and sometimes also ¢ = e.
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- Fits

We fit all available data to constrain the Wilson coefficients

paying especial attention to:

o Issues with form factors and hadronic contributions
e Role of different observables in the fit

e Role of different g° regions (different theory issues and approaches)
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.. Theory calculations

BR(B — Xs)

» New theory update: B?l)" =(3.36 £0.23) - 10*  (Misiak et al 2015)
» +6.4% shift in central value w.r.t 2006 — excellent agreement with WA

o BR(Bs — utu™)
» “New"” theory update (Bobeth et al 2013)

o BR(B — Xsp™pu™)
» New theory update (Huber et al 2015), providing new physics expressions.

o BR(B — KIM07), By — (K*,¢)(7£ : Next slide
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Theory calculations - B — M{T(~

Gra
M = v Vi [(Au-i-ﬁ) ey ve + By ey fysve]
V2r
Local: A = —2";‘;‘7 Cr (M|50,, Prb| B) + Co (M |5, P b|B)
B, = Cio (Mx|5v,P.b|B)
16I7r ) 4 ,qX om
Non-Local: 7, = > G [ dx e M T{T"(x)0i(0)}| B)
i=1..6,8

2 main issues:

1. Form Factors (LCSRs, LQCD, symmetry relations . ..
2. Hadronic contribution (SCET/QCDF, OPE, LCOPE ...
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B — M/ : Form Factors
Low ¢° ::

e SCET relations (choice of scheme)
+ as symmetry-breaking corrections

e Two soft form factors from LCSRs with B DAs (uncorrelated) from

o Power corrections: correlated central values from KMPW
+ uncorrelated 10% ‘“factorizable power corrections”

o For Bs — ¢ll we use
This is much more conservative than BSZ, but a bit less conservative than [—o0, c0]
Large ¢° ::

o Lattice QCD
> for B— K
> for B— K* and Bs — ¢
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B — M¢?: Charm — Low ¢?

From KMPW: G — % + 5 5CgLD(i)(q2)

5P gy A 4 B[t — 2]
9 9= T T @[ — ¢

a0 + bO[q2 +S(]][C0 _ q2]
b°[q* + so][c® — ¢°]
We vary s; independently in the range [—1,1] (only s; = 1 in KMPW).

5G7(q") =

5 5
4 4
_3j 3p ]
s °
5 2f 8o 2 ) 1
10\ 1t : : ]
0 oF - -
-1 2 4 6 8 - 2 4 6 8
¢? (GeV?) 9 (GeV?)
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B — Ml : large-g?

OPE up to dimension 3 ops

NLO QCD corrections to the OPE coeffs

Lattice QCD form factors with correlations

+10% by hand to account for possible Duality Violations

Only a large low-recoil bin to be as inclusive as possible
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Fits

All include B = Xsv, B — K*v, Bs — ;ﬁp_, B — Xs,qu,u_ by default.

e Fit 1 (Canonical): B — (K™, ¢)u" =, BR's and P;’s, All g* (91 obs)
e Fit 2: Branching Ratios only (27 obs)

e Fit 3: P; Angular Observables only (64 obs)

e Fit 4: S; Angular Observables only (64 obs)

e Fit5: B— Ku™pu~ only (14 obs)

e Fit 6: B — K"t~ only (57 obs)

e Fit 7: Bs — ¢uTpu™ only (20 obs)

e Fit 8: Large Recoil only (74 obs)

e Fit 9: Low Recoil only (17 obs)

e Fit 10: Only bins within [1,6] GeV? (39 obs)

e Fits 11: Bin-by-bin analysis.

e Fit 12: Full form factor approach [a la ABSZ] (91 obs)
e Fit 13: Enhanced Power Corrections (91 obs)

e Fit 14: Enhanced Charm loop effect (91 obs)
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:: Canonical Fit: 1D hypotheses

> Pullsar: ~ XEm — Xin ( how less likely is SM vs. best fit?)
> p-value: p(xZin, Naof) ( . is the best fit a good fit?)

> Contribution CJ'" < 0 always favoured.

Coefficient Best fit 30 Pullsn  p-value (%)
SM - - - 16.0
CNP —0.02  [-0.07,0.03] 1.2 17.0
cP -1.09 [-1.67,-0.39] 4.5 63.0
NP 056  [-0.12,1.36] 2.5 25.0
chP 0.02  [-0.06,0.09] 0.6 15.0
cyP 0.46  [-0.36,1.31] 1.7 19.0
chy —-0.25  [-0.82,0.31] 13 17.0
o =ciiP —0.22  [-0.74,0.50] 1.1 16.0
cNP =_clP  —068 [-1.22,-0.18] 4.2 56.0
ey =ciP —0.07  [-0.86,0.68] 0.3 14.0
c;ﬂgp =-Cii¥ 0.19  [-0.17,0.55] 1.6 18.0
c'P = —cgP  —1.06 [-1.60,—0.40] 4.8 72.0
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:: Canonical Fit: 2D hypotheses

> Pullsn: ~ X&m — Xuin (
> p-value: p(XI2ninv Naot) (

> Several favoured scenarios, all with C3'F < 0, hard to distinguish.

how less likely is SM vs. best fit?)
. is the best fit a good fit?)

Coefficient Best Fit Point Pullgy p-value (%)
SM - - 16.0
(NP, P (—0.00, —-1.07) 4.1 61.0
(CNP,cRP) (—1.08,0.33) 43 67.0
(C5®,ChF) (—1.09,0.02) 4.2 63.0
(C5®,ciF) (—1.12,0.77) 4.5 72.0
(L) (—1.17,-0.35) 4.5 71.0
(CiP = —cJP,chP =ciP) (—1.15,0.34) 4.7 75.0
(CiP = —cJP,ciP = —cNF) (—1.06,0.06) 4.4 70.0

(only scenarios with Pullsy > 4)
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:: Canonical Fit: 6D hypotheses

> All 6 WCs free (but real).

Coefficient lo 20 30

P [—0.02,0.03] [—0.04,0.04] [—0.05,0.08]
'’ [-1.4,-1.0] [~1.7,-0.7] [-2.2,-0.4]
cxF [-0.0,0.9] [-0.3,1.3] [-0.5,2.0]
P [—0.02,0.03] [—0.04,0.06] [—0.06,0.07]
coF [0.3,1.8] [-0.5,2.7] [-1.3,3.7]
(i [-0.3,0.9] [-0.7,1.3] [~1.0,1.6]

> Cy consistent with SM only above 3 0.
> All others consistent with the SM at 10, except for Cg at 2.
> Pullsy for the 6D fit is 3.6 0.
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.. Consistency of different fits

> 3 o constraints, always including b — s+ and inclusive.

B aaaas peesconsy s o .
) Bvanchlnqﬁzﬂus T Onlylarge recoil 1
A g Onsenabies 2) {2211 - Only.bins within [1,6] region
2 =1 mn 2 2r 1 Only lowrecol 3
i Al
1 1 1T
i
1 = g _1f -
-2 2 _of
b b d b b i
-3 -2 -1 0 1 2 3 -3 -2 -1 0 -3 -2 -1 0 1 2 3
o cF &
> Good consistency between BRs and Angular observables (P;'s dominate).
> Good consistency between different modes (B — K™ dominates).
> Good consistency between different g? regions (Large-R dominates, [1,6] bulk).
> Remember: Quite different theory issues in each case!
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:: Hadronic correlator: are we missing something?

o T = RIS [ e T (901(0))18) is gdependent

q i=1..6,8

10— "~~~ T~ T Tt

0-5? """ e 7

00/

Global Fit

0 5 10 15 20
q° (GeV?)

= No evidence for g>-dependence — Good crosscheck of hadronic contribution!
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:: Hadronic correlator: are we missing something?

Use the data to fit for (a parametrization of) C5(q%) + CJ'¥

Ciuchini, Fedele, Franco, Mishima, Paul, Silvestrini, Valli 2015

5

Khodjamirian eT‘ al. 2010 Khod jamirian etl al. 2010
. + SM@HEPfit, full fit . +  SM@HEPfit, full fit
1 + |
3l ' =4m? 3 'q* =4m?
S (=Y
4 : } 2 ! }
3 }H{HHH 1 HHHHH}
ok ‘ : ‘ ‘ 0 . ; __ 1 ‘
1 2 7 3 1 2 6 7 8

3 r 5 3 3 4 B
q¢? [GeV?/ct ] q® [GeV? /e ]
> Left: Imposing KMPW at ¢° < 1 GeV? (so CI'P = 0) = “large” g*-dependence
> Right: Releasing the constraint = consistent with KMPW + (" = —1) Il

> We agree on the results, but not necessarily on their conclusions.
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Fits including Flavour Non-Universality

3F T T (B v 7 3 T T T T 4
BR(B-Kuu) + BR(B-Kee) within [1,6] ,. BR(B-Kuu) + BR(B-Kee) within [11,6]
[] Albosuuand b-ssee ; [ Allbosy and bosee
<(\) ] 2r <<\> ]
N %
] 1k d
[y
ze
[]
b2 [
[¢] I
% L
o
[$]
] _1F d
] _of d
i i | -3k i i i i -
1 2 3 -3 -2 -1 0 1 2 3
NP NP NP
Cy u Cq u= -Co u

The assumption of no NP in (5b)(ée) operators is supported by the global fit
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.. Predictions for Flavour Non-Universality

Assume there is no NP coupling to electrons. (%) potential Z' scenario
| Rk[1, 6] Ry+[1.1, 6] Ry[1.1,6]

SM | 1.00+0.01 1.00 + 0.01 1.00 £+ 0.01
P =-111 * | 07940.01 0.87 £ 0.08 0.84 £ 0.02
P =—cyF =-1.09 * | 1.0040.01 0.79£0.14 0.74 £ 0.03
CcNF = NP = —0.69 * | o0.67+0.01 0.71 +0.03 0.69 + 0.01
P = —1.15,¢F =077 * | o.91+o0.01 0.80 £+ 0.12 0.76 + 0.03
CcNP = —1.16,CcXF =0.35 * | o071+o0.01 0.78 +0.07 0.76 +0.01
NP = —1.23,cNF = —0.38 | o0s87+o0.01 0.79 +£0.11 0.76 & 0.02
ggi - :glej; _ (;;;114 * ‘ 1.00 + 0.01 0.78 £0.13 0.74 +0.03
G =Gy =117 ‘ 0.88 + 0.01 0.76 £ 0.12 0.71 £ 0.03

cNP =0.26

NP
Cuo 10/

See also the talk by Quim on the Q;, B; observables
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.- Anomaly patterns

Rk (P&)asle,8) BR(Bs — dup) lowrecoil BR  Best fit now

et

9 - v v v v X
NP + Vv v v X

10 _ v
cNe + v v X

¥ - v v

0 v v X

> Co < 0 consistent with all the anomalies

> No consistent and global alternative from long-distance dynamics.
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C7,Cy from fits at very low g% :: B — K*eTe™

. T . . T
0.3k [ ] Bokeeatverylowg? | fong ) \\‘ ] 0.3f [ 1 Bokeeatverylowg® |
[ bosy observables | A ] bosy observables i
0.2k "1 bosy and BK ee combined 0.2t I bosyand B:k:ee'cmn‘ga
' [] allbosyandbosi i < ’ [] allbosyandbosi i
0.1 0.1r
o ~ o
2r o[ ez 2 00f -
-01H -01p
—0.2f —0.2}
-0.3f | -0.3} |
-0.2 -0.1 0.0 0.1 0.2 -0.2 -0.1 0.0 0.1 0.2
cyF e

b — sy and b — see at very low g* are complementary
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.- Conclusions of Fits

We show that:

1. Assuming KMPW is the right ballpark for cc.
2. Assuming Fact. PCs are ~ 10 — 20% (supported by LCSR calculations).
3. Assuming the OPE for the large-g> bin is correct up to ~ 10%

then, a NP contribution Cé\Lp ~ —1 gives a substantially improved fit for

o B— Kup, B— K*up and Bs — dup

e BRs and angular observables (including Ps)
o Low ¢? and large ¢°

o Rk

All these receive, in general, quite different contributions from hadronic operators.
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:» Outlook: Potential of inclusive measurements at Belle-2

If the (current) exclusive fit is accurate, inclusive b — s¢¢ Belle-2 measurements alone
have the potential for a NP discovery:

730 ) A 0
Belle-2 Projections: Inclusive b-sll

Huber, Ishikawa, Virto ‘2016

Contours: SM Pull with 50/ab: BR & AFB

Red: Exclusive Fit (arXiv:1510.04239 [hep-ph])

1.5

1.0

0.5

NP
C10

0.0

-2.0 - -05 0.0 05
(o
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Back-up

FIDEL CASTRO
1026-2016
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B — K*¢0 : Form Factors @ low g2

V() = P () + AV + AVAE),
M) = 2 ) + D) + AN,
Ay(q?) = ﬁ [€1(g%) — €)(a%)] + AAL () + AANGD),

Ao(g?) = m%a (@) + DA (@) + AL,
Ti(¢%) = £.(¢%) + AT™(¢%) + ATM¢Y),

2 2E 2 ¥, 2 Ap 2
Ty(g”) = m—qu ) + AT (q7) + ATy (q),

Ts(q*) = [£0(a) = &(a*)] + AT3(¢”) + AT (g%,

2 4
Fact. Power corrections: AFMNG) = ap + by q—z + ep 571 + .
B B
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Clean Observables

Optimized Observables

Several Form Factor ratios can be predicted:

o At Iarge recoil — SCET [Charles et.al. 1998, Beneke, Feldmann, 2000]
o At low recoil — HQET [Grinstein, Pirjol, 2004, Bobeth, Hiller, van Dyk, 2011]
Example SCET relation at large recoil

e q"(K* |50, Prb|B)
ImB<Ki |§¢i PLb|B>

=14 O(as, N/ mp)

This allows to build observables with reduced dependence on FFs.

Optimized observables at large recoil [Mat'as' Mescia, Ramon, JV, 2012

Descotes-G, Matias, Ramon, JV, 4013]

J3 J6s 2 J4
P, = P, = Phj=—2%
YT 20 27 8hs MYy
/o Js / —Jz /o —Js
Pl —— Pi= ——l— Py= ————
2 \Y 7J25J2C 2 \Y 7J25J2C \Y 7J25J2C
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Clean Observables: Dictionary!

PLHC _ g, RS —— SLHCP — g

LHCb
Sil6c6s,7,0 = —Sa,6¢,65,7,9 others unchanged

PlLHCb _ Pl PLHCb P2 PLHCb —P3 ,

/LHCb

/LHCb
P4

/LHCb
P47 ‘D5

/LHCb
_P57 P6

1
-3 =Pg, Ps —5Ps-

Credit to Roman Z., James G., Damir B and Olcyr S. for finding mistakes in the
literature and settling this issue definitely.
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SM predictions and Pulls : B — Kpuu

BR(BT — K*utp~) Standard Model ~ Experiment Pull
[0.1,0.98] 0.314 £0.092 0.292 £ 0.022 +0.2
[1.1,2] 0.321 +0.100 0.210+0.017 +1.1

[2,3] 0.354 +0.113 0.282 £ 0.021 +0.6

[3,4] 0.351 +0.115 0.254 + 0.020 +0.8

[4,5] 0.348 +£0.117 0.221 +0.018 +1.1

[5, 6] 0.345+£0.120 0.231+£0.018 +0.9

[6,7] 0.343+0.125 0.245+0.018 +0.8

[7,8] 0.343 £0.131 0.231 £0.018 +0.8

[15,22] 0.975 £0.133 0.847 £0.049 +0.9
BR(B® — K ™)  Standard Model Experiment Pull
[0.1,2] 0.629 £0.191 0.232 £0.105 +1.8

[2,4] 0.654 £0.211 0.374 £0.106 +1.2

[4,6] 0.643 £0.221 0.346 £0.103 +1.2

[6, 8] 0.636 £ 0.237 0.540 £0.115 +0.4

[15,19] 0.904+0.124  0.665+0.116 +1.4
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SM predictions and Pulls : BR(B — Vyuu)

BR(B® — K*°u"pu~)  Standard Model Experiment Pull
[0.1,2] 1.359 £ 1.075 1.140 £0.181 +40.2

[2,4.3] 0.768 = 0.523 0.690£0.115 +0.1
[4.3,8.68] 2278 £1.776 2.146 £0.307 +0.1
[16,19] 1.652 £ 0.152 1.230+0.195 +1.7
BR(B" — K**u"u~) Standard Model ~ Experiment Pull
[0.1,2] 1.405+1.123 1.121 £0.266 40.2

[2,4] 0.723 £ 0.487 1.120£0.320 —-0.7

[4,6] 0.856 + 0.625 0.500 £0.200 +0.5

[6,8] 1.054 + 0.831 0.660 £0.220 +40.5

[15,19] 2.586 £ 0.247 1.600 £0.320 +2.4

BR(Bs — ¢utu™) Standard Model Experiment Pull
[0.1,2] 1.880 + 0.372 1.112+0.161 +1.9

[2.,5] 170240281  0.768+0.135 +3.0

[5.,8.] 2.024+0.357 0.963+0.150 +2.7
[15,18.8] 2.198 £ 0.167 1.616 £0.202 +2.2
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SM predictions and Pulls : P;(B — K*upu)

Pi(B — K" ™)  Standard Model Experiment  Pull
[15,19] —0.643+0.065 —0.497+0.109 —1.2

Py(B — K" ™)  Standard Model Experiment  Pull
[0.1,0.98] 0.117 £0.016 0.003+0.054 +2.0
[6,8] —0.371£0.071 —0.2414+0.072 -1.3

Pi(B — K*p ™)  Standard Model Experiment Pull
[0.1,0.98] 0.676 +0.139 0.386 +=0.144 +1.4
[2.5, 4] —0.468 £ 0.122 —0.067 +0.338 —1.1

[4,6] —0.808 £0.082 —0.299+0.160 —2.8

[6, 8] ~0.935+0.078 —0.504+0.128 2.9
[15,19] —0.574 £0.047 —0.684+0.083 +1.2

P{(B — K*p"pu~)  Standard Model Experiment Pull
[1.1,2.5] —0.073 £0.028 0.462+0.225 —2.4
Pg(B — K*p"u~)  Standard Model Experiment  Pull
[0.1,0.98] 0.021 £ 0.025 0.359+0.354 —1.0
[4,6] 0.031 £0.019 0.685+0.399 —-1.6

[6,8] 0.018+0.012 —0.344+£0.297 +1.2
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SM predictions and Pulls : P;(Bs — ®pupu)

Pi(Bs — ¢ptp~)  Standard Model Experiment  Pull
[15,18.8] —0.689 £0.033 —-0.253+0.341 -1.3
Pi(Bs — ¢p ™) Standard Model Experiment Pull
[15,18.8] 1.296 £+ 0.014 0.617+0.486 +1.4
P§(Bs — ¢p ) Standard Model Experiment  Pull
[15,18.8] —0.003+£0.072 —0.286+0.243 +1.1
Fi(Bs — ¢pTpu~)  Standard Model Experiment Pull
[0.1,2] 0.431 +£0.081 0.200 +£0.087 +2.0
[5.,8.] 0.655 + 0.048 0.540+0.097 +1.0
[15,18.8] 0.356 £ 0.023 0.290 £0.068 +0.9
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Fit: Statistical Approach

X2 (G) = [Oexp — Oun(C)]; [Cov ™ T [Oexp — Oen(Ci)li

e Cov = Cov®® + Cov™"
o We have Cov®® for the first time
o Calculate Cov'™: correlated multigaussian scan over all nuisance parameters

Cov'™ depends on C;: Must check this dependence

For the Fit:
o Minimise x? — xZin = X2(C?)  (Best Fit Point = C?)
o Confidence level regions: x*(Ci) — X2in < AXo.n

e Compute pulls by inversion of the above formula
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Fit:

Some clarifying comments

A large deviation in a single observable (or a few) is inconsequential. One out of 100
observables having a tension of 5 o w.r.t the SM is not very significant
("Look-elsewhere effect”). The global fit accounts for this automatically.

A large global tension w.r.t the SM can result from a set of observables which
individually are only in mild tension w.r.t SM predictions.

Increasing some theoretical or experimental uncertainties does not necessarily imply
that the tension w.r.t. the SM must decrease.

Adding to the fit an observable that does not depend on any of the fitted quantities
may have an impact in the fit, if this observable does depend on some of the
hadronic/nuissance parameters.

We assume that our "model space” contains the "true’ model. The Ax?
prescription provides a sensible means to compare statistically different model
hypotheses.
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DHMYV vs. Full form factors

Full-Fm-Factor apprdach

[ Soft-Form-Factor approach

Co

NP

T T
[0 Full-Form-Factor approach

[ Soft-Form-Factor approach

November 30, 2016

33 /38



Pi'svs. S;'s

aF - 3 T T T T q
| Angular Observables (S) 1 | Angular Observables (S)
2r : —~ Angular Observables (Pr) 1 2r Angular Observables (P;) ]
IRG) 1 IR
1r T 1r ]
[ 1 a
0 S F o
-1r , 1t ]
—of - —of 1
-30 i i i i \; -3n i i i i |
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
o oNe
9 9
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Enhanced Power Corrections

3F T T T T ™ 3 =
"' 40% Power Corrections - 409% Power Corrections
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= With very wide room for PCs
— still PC-dependent observables have constraining power.
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Enhanced charm-loop effect
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Compendium of fits for Cq,,

Only b — spye within [1,6]

Fit C;I?];estlil 1o

Allb s s in SM - - Only BR(B = Ktf)j g, f=e,p

All b — spp, 20% PCs
Allb— spp ~109  [-1.29,-0.87]

All b — sup, 40% PCs
Allb— st {=e,p -111  [-1.31,-0.90]

All b — spp, charmx2
All b— spp excluding [6,8] region  —0.99  [-1.23,-0.75]

All b — spp, charmx4
Only b — supu BRs -158  [-2.22,-1.07]

Only b — spyt within [0.1,6]
Only b — sup P’s -101  [-1.25,-1.25]

Only b — spye within [0.1,0.98)
Only b — spp Si's -095 [-1.19,-1.19]

Only b — spye within [0.1,2]
Only B = Kup -085  [-1.67,-0.20]

Only b — spye within [1.1,2.5]
Ounly B = K*up -1.05  [-1.27,-0.80]

Only b — spye within [2,5]
Only Bs — ¢up -198  [-2.84,-1.29]

Only b — spye within [4,6]
Only b — spu at large recoil -130 [-1.57,-1.02]

Only b — spye within [5,8]
Only b — spp at low recoil -093  [-1.23,-0.61]

Javier Virto  (Uni Bern)

~130  [-1.66,~0.93]
~155  [-2.73,-081]
~110  [-1.31,-087)
~108  [-1.32,-082]
~112  [-1.33,-0.89]
~1.06  [-1.29,—-0.82]
—121  [-157,-084]
0.08  [0.92,095]
~1.03  [-1.98,-0.20]
074  [~1.60,0.06)
~156  [-2.27,-0.91]
~134  [-1.73,-0.94]
~130  [-1.60,—0.98]
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Conclusions of Fits

e Fits to b — sv, sl were a curiosity in 2012
By 2015 they are a serious industry.

e Around 100 observables, many ~ 1o, several > 20 w.r.t SM.
o Global fits point to a 2 40 tension w.r.t the SM. ***
o Best-fit scenarios provide good fits to data, with

» compatibility between BRs and AOs

» compatibility between different modes

» compatibility between different g regions

» agreement between different form-factor approaches

o Fit results seem robust under

» power corrections
» charm-loop effects

correlations must play an important role (not absolute freedom after all!).

e Important to establish to what extent these best fits scenarios can be realised in
renormalizable models (many extremely interesting papers already).
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