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Motivation

Measuring Rp. with decay Bo— D*1+v, with T
lepton reconstructed from 1+ — T+TT+TT-(TT0)V, IN
LHCb

Dominant double charm background: B — D*
D.(X) with 3 charged pions from D,

- Br (D, — 31+X) expected to be ~30%, never
measured directly p

The resonant structure of the 31t system from
D, is dominated by no, different from that in the
1+ — 31X final states
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Beijing Electron Positron Collider
(BEPCII)

: beam energy 1.0-2.3 GeV

; 2004 started BEPCII upgrade
'}'.'. BESIII construction
Y 2008: test run
2009 - now: BESIII physics run
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BESIII detector

Super-conducting magnet
1.0 Tesla

Muon Counter

8-9 layers RPC 0)
AR = 1.4cm~1.7cm 93% coverage
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BESIII detector
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Physics objectives

* Already documented in LHCb-PUB-2016-025:
“Synergy of BESIII and LHCb physics
programmes”

5.2 Inputs required for the study of hadronic tau decays at
LHCb

Table 3: A list of useful branching fractions of the D7 meson to aid understanding of backgrounds
to hadronic 7 decays. The notation X refers to a collection of one or more neutral particles.

Decay mode Priority Comments

DF — #7777 X inclusive very high | See text.

D — N3nx high N is any neutral meson
Df — nrt X medium

Df —ngrtX medium

DY — ontX medium

DY — wrtX medium

D} — 7tr 7 n 7t X inclusive | medium




Analysis strategy

* Top priority: branching fraction of inclusive
Dt — T+1T+1T-X

« Requiring one fully reconstructed D.- at the tag side,
and at least three identified pions at the signal side

« First look at events tagged with D, — K-K+TT-

 Signal efficiency determined from cocktail MC events

« Major background source from D, decays: fake pions
& Ks contributions



Data and MC samples

 Data: 3.19 fbt reconstructed @ Vs = 4.18 GeV
* Generic MC: x35 data size (round0l1~round35)
- Open charm (DD ®), qd, etc

« Generic DD, events that contribute to the

3ntX final states are used to determine signal
reconstruction efficiency



Tag selection G

e For the D, — K+K+1T- tag mode:
- Charged tracks of high quality
- Kaon PID: Prob(K) > Prob()

- Pion PID: Prob(m) > Prob(K) (same for the
signal side)

- P(m) > 100 MeV to suppress D*
background (same for the signal side)

- Selecting best candidate in the same

Mrec {mode==4018&&DsMode>=0}

event with recoil mass M, closest to the .
nominal D, mass - s oGaitn
00f- Truth-matched
_ 2 2 \2 2 - _
Mrec_\/(Ecm_\/|PDs| +MDS) _|PDS| =E DS—>KKT[
E signals
« P, is the reconstructed D, momentum in the  t
C.M. frame o
° MDs IS the nomlnal DS mass from PDG Pz E.c|)4 ‘21')3‘ ' E.Aa' ' I2!1I ‘ I2.42I ' I:2.44I ‘ I:2.46I ' Iz'lcnin[lc;;\?]'z
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Finding photon from D_* - D_y

» Better background suppression can be
achieved if the photon from D.* is identified

* Requiring photons not coming from any
reconstructed 710

* Finding the “best” photon by selecting the mass
of the rest of the event closest to the nominal D,

Mass.
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Additional mass cuts

* As we are dealing with two different types of
tagged events, direct D, or D, from D/, a

selection on the following 2D plane is made:
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Fake pions & K,

 Shown is the invariant mass spectrum of the
three most energetic pions at the signal side:
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Entries / 17 MeV
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Origins of fake pions

Different misidentification scenarios:

— Dominating contributions from D+ — Xé&+v with BF ~6%

for either electron or muon mode
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Entries / 17 MeV

Origins of fake pions (cont.)

* Electron background can be largely removed by rejecting
events with the identification of at least one e+ at the signal side
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Entries / 17 MeV

Suppression of K. contribution

« K background can be largely removed by searching among pions at
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Removal of 80% K¢ background at the cost of ~10% real signals
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~14% of real signals
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Efficiency estimation

Nta,g — QNDSD;‘ Bta,gﬁta,g
Nsé,g — QNDSD;‘ Bta,ngigesigﬁag

Ngig€
B ) _ s1gttag
5t NtagesigHag
_ /
Nsig — Nsig — N’m?lsID — NKS

« From generic MC, based on 10M D, — KKt events, we have:
— €y = 25.7%, € =12.9%

sig|tag
« N'g, ~ 14k as estimated from MC scaled to data luminosity,
Indicating a statistical sensitivity < 1%
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DS — TITITTN
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Summary

* The analysis Is in a good state to move forward, within a
limited time scale

« Expected statistical uncertainty on inclusive 3Tt rate is
~1%, for one single KKt tag mode

* A major missing piece is the suppression & determination
of fake pion & K contributions

« Alarge range of physics topics, such as D,— ntitmtN, are
within reach

» Also stay tuned for inclusive D — trtmtX results from BESII|
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