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a Fantastic B: Semileptonic decays with 7

Observable of choice:

Benefits:

* Experimental systematics cancel
in ratio

* Theory uncertainties cancel in
ratio

QCD: H
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a Fantastic B: Semileptonic decays with 7

Two aspects:

:1) Precise determination
' of R

Need excellent understanding of
semileptonic background decays

2) Precise prediction of
' R in the SM

Experimentally most important:

D D*
oty (catt

spin configuration

Interplay of theory and experiment
to measure non-perturbative
dynamics
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Why measure B — Xtv_?
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Why measure B — Xtv_?

R(D) and R(D*) saturate
the predicted inclusive rate, so no
D** contributions?

[H

exclusive
B (B+—> D+D*w)

HFAG2017
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Experimental aspects

(%) 1. Leptonic or
B (B — D TV’T) Hadronic 7 decays?
B(B — D(*)Zﬂg)

t=e,

Some properties (e.g. T polarisation) only
accessible in hadronic decays.

7 — Hadrons v,
64.8%

2. Albeit not necessarily a rare decay of O(%) in BF, difficult to
separate from normalisation and backgrounds

LHCDb: Isolation criteria, displacement of D and z, kKinematics
B-Factories: Full reconstruction of event (Tagging), matching topology, kinematics
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How does one measure R(D/D*) at a B-factory?

Tagging approach in a nut-shell:

» e+/e- collision produces Y(4S) - BB K A v ¢
A
> Fully reconstruct one of the two B- i (_\ ‘ D" ‘| Z:, . 2
mesons (‘tag’) — possible to measure '

momentum of signal B

> Missing four-momentum (neutrinos)
can be reconstructed with high
precision

Pmiss — (pbeam — PBtag — Pp() — pﬁ)

Nice lllustration
from C. Bozzi

Florian Bernlochner Fantastic Bs and where to find them




How does one measure R(D/D*) at a B-factory?

Tagging approach in a nut-shell:

» e+/e- collision produces Y(4S) - BB A v 7
. A
> Fully reconstruct one of the two B- i (_\ | ‘\ Z: _->V
mesons (‘tag’) — possible to measure o '

momentum of signal B

> Missing four-momentum (neutrinos)
can be reconstructed with high
precision

Pmiss — (pbeam — PBtag — PpD() — pé)

v’ Small efficiency (~0.2-0.4%)
compensated by large integrated
luminosity

Nice lllustration
from C. Bozzi
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> Missing four-momentum (neutrinos)
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Measurement by Belle (PhD thesis Jan Hasenbusch, Uni Bonn)

/" Tagside /" Signal side

FR J/y DY) «— B «— Y(4S) - B" — Xt'v
(pre-FEl) y D \—>v
L ) N y,

107

Cuts:

- lepton ID

- lepton charge correlation with
Btag candidates (this rejects
mixed events in case of
neutral Btags)

. . 1 1. 2 2.
- build X from left-over clusters 0 > p* /GeV"
and tracks on signal side x10° )
- reject curlers and clean 2 60F" T BB X
o B B— Div
up ROE b BB D'y
B — D**{v
B secondaries
B fake leptons
other
B continuum
2 2 (M p 2
Myniss = Pmiss — (pe+e— o pvisible)
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Sidebands and troubles
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Sidebands and troubles
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PID  min [p]/MeV max (dr,dz)/cm 6
_ Electron > 0.90 300 (0.5,1.5) 17° < 6 < 150°
l) Muon > 0.97 600 (0.5,1.5) 925° < 0 < 145°
TI g h te r f Kaon < 0.60 100 (0.5,1.5) ;
Pion > 0.60 100 (0.5,1.5) ;
Photon - 150 - -
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MM2 versus Tagging Mode
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MMZ2 versus # of tracks
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Semi-Inclusive B — DXZ1,
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2D Fit
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Post-Fit
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Putting it all together
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