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Shvane Sl Hansen-Lupo-Tantalo to extract spectral function

g name | L [fm] a[fm] M, [MeV] ETMC-configurations

B48 3.82 0.080 ~ 135
B64 5.10 0.080 ~ 135
B96 7.64 0.080 ~ 135
C80 546  0.068 ~ 135
D96 5.46  0.057 ~ 135
E112 | 5.48 0.049 ~ 135
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D,,, INCLUSIVE SEMIL
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| V., | Inclusive — experimental points

In general, there is good consistency between different E, M)% and q2
moment measurements

* Except for the normalization — see next slide

Correlations

« Currently experimental correlations between E|, M)% und g© moments at the
same experiment are unknown, any impact?

- It would be desirable to determine E;,, M3 und g* moments simultaneously
In the same analysis and determine experimental correlations precisely



Semileptonic branching fraction

BABAR-PUB-16/006
SLAC-PUB-16855

Measurement of the inclusive electron spectrum from B meson decays
and determination of | V|

Based on the full BABAR data sample of 466.5 million BB pairs, we present measurements of
the electron spectrum from semileptonic B meson decays. We fit the inclusive electron spectrum
to distinguish Cabibbo-Kobayashi-Maskawa (CKM) suppressed B — X,ev decays from the CKM-
favored B — X.ev decays, and from various other backgrounds, and determine the total semilep-
tonic branching fraction B(B — X 61/) = (10 34 :t 0. 04stat :l: 0 26sy5t)%, averaged over B* and
B° mesons. We determirf@e e gpeeeremsay e O ¥ rmless B — X,ev decays
and extract the CKM element |Vub| by relylng on four dlfferent QCD calculations based on the
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A rEVY ADDLEONAL. POINTS

Experiment. more precise measurement of moments and BR at Belle Il with
correlations between different kinds of moments, clarity Belle Il vs Belle
discrepancy in g? moments, new observables (A, quantities computable on the

lattice with optimal uncertainty), improved QED treatment (at least with/without
PHOTOS?)

Theory: analytic (or numerically more accurate) calculation of 0(0{5,2) corrections
to lept and hadr moments, O(aspg/mg) to lept and hadr moments, QED effects

in g and hadronic moments, reasonable uncertainties and their correlations. ..

Interplay with lattice calculations: in the mid term look for complementarity with
exp data, and new directions in parameters space (lattice as virtual lab: new
@BsEEVables VA OF P CUITErS i)
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D, decay offer the opportunity to validate
the method on experimental data.

Easiest to extrapolate the exp spectrum
then compute total width (0.5% uncertainty)
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Similar reduction in ,;, dependence. Purely perturbative uncertainty =0.7 %
(max spread), central values at p, = 2GeV, u, = my,/2.

O(as/m,f, aslmg’) effects in the width are known. Additional uncertainty from
higher power corrections, soft charm effects of O(as/mgmc), duality violation.

Conservatively: 1.2% overall theory uncertainty in I, (a ~50% reduction)

Interplay with fit to semileptonic moments, known only to O(aZ, a,A*/m;)



Q E D CO RRE CT' O N S Bigi, Bordone, Haisch, zi?fggg;;c;

In the presence of photons, OPE valid only for total
width and moments that do not resolve charged ——
lepton or hadron properties (£, q°, Ly o) sExpect \ s
mass singularities and O(a/A/my) corrections.

Leading logs o 1n m,/m,, can be easily computed for

simple observables using structure function
approach, for ex the lepton energy spectrum
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QED Leading contributions

1. Collinear logs: captured by splitting functions

o also at subleading Fc:»we.r!
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COMEBIEFE O(a) EFFECES 1N LEFTONIGC SPEC FRLUIM

Typical measurements are completely inclusive, B — X .£v(y), but QED radiation is subtracted by
experiments using PHOTOS (soft-collinear photon radiation to MC final states).

Small but non-negligible differences with PHOTOS in BaBar leptonic moments hep-ex/0403030

1/m§

B noBRe L EES BoBR T B REE ARSI BRI BR A e SO BRES Y 5t
0.6 | —1.26% | —1.92% | —1.95% | —0.54% | —0.50% | —0.45% | +0.34
0.8 | —1.87% | —2.88% | —2.91% | —1.36% | —1.29% | —1.22% | +0.30
1.0 | —2.66% | —4.03% | —4.04% | —2.38% | —2.26% | —2.15% | +0.25
1.2 | —356% | —5.43% | —5.41% | —3.65% | —3.43% | —3.27% | +0.14
1.5 | —5.22% | —8.41% | —8.26% | —6.37% | —5.73% | —5.39% | —0.09

~0.2% reduction in Ve

0.000;
~0.005F
~0.010f
~0.015}
~0.020f
~0.025|

A 1 (E cut) [GGV]

R :
Ecut [GGV]

The black curve corresponds to the correction obtained by BaBar
using PHOTOS, while the red (green) curve corresponds to our QED
prediction including the LL terms (all QED corrections). The grey
band represents the systematic uncertainty on the PHOTOS
bremsstrahlungs corrections that BaBar quotes, while the black error
bars correspond to the total uncertainties of the QED corrected BaBar
results.



Fit Results (PRELIMINARY)
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Theory correlations are ne longer an issue (IMHO)



Theoretical Correlations
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HIGHER ORDER-CORRECTIONS O MOPENS

complete O(a,) corrections to triple differential
Aquila, Ridolfi, PG, Trott, Czarnecki, Jezabek, Kuhn, ...

complete O(asz) corrections to leptonic, hadronic (partly numerical), g* moments

at arbrtrary cuts
Biswas, Melnikov, Czarnecki, Pak, PG, Fael, Herren

0(0553) corrections to leptonic, hadronic, q2 moments without cuts
Fael, Schoenwald, Steinhauser

complete O(aSAz/ m]f) corrections to triple differential, O(aSA3/ mg) to width

and g? moments
Alberti, Healey, Nandi, PG, Becher; Lunghi, Mannel, Moreno, Pivovarov

power corrections of O(Az/mg) and O(A3/mb3) to triple differential, 0(A4/mlf

and O(A°/m?) for moments
Manohar, Wise, Blok, Koyrakh, Shifman, Vainshtein, Grimm, Kapustin, Mannel, Turzcyk, Uraltsev, Milutin,Vos



FHGEIER POVVER COIRREC (NS

Proliferation of non-pert parameters starting |/m* 9 at dm /, |8 at dim 3

In principle relevant: HQE contains O(l/mbl/mk) Maﬂﬂe'}gug;{zggaﬁsev

_owest Lying State Saturation i B B
Approx (LLSA) truncating et Z< O1]n)(n|Oz| B)

n ;
see also Heinonen,Mannel 1407.4384

and relating higher dimensional to lower dimensional matrix elements, e.g.

3 2 3 2
PD = €y Pra - scleie eeibdGey
€ excrtation energy to P-wave states. LLSA might set the scale of effect, but large

corrections to LLSA have been found in some cases 1206.2296

VWe use LLSA as loose constraint or priors (60% gaussian uncertainty, dimensional
estimate for vanishing matrix elements) in a fit including higher powers.

still without Bordone, Capdevila, PG, 2107.00604

2 momentst | | Vop| = 42.00(53) X 1073 |  Update of 1606.06174




HEAVY QUARK MASSES AND THEORETICAL
CO RRE'—A—HONS C. Schwanda, PG 2013
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Fig. 3. Two-dimensional projections of the fits performed with different assumptions for the theoretical
correlations. The orange, magenta, blue, light blue 1-sigma regions correspond to the four scenarios
considered in [58]. The black contours show the same regions when the m. constraint of Ref. [59] is
employed.



