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‘ﬂ? Introduction e

f, - fragmentation functions, describe the probability that a b
quark will hadronize into a B, meson (where g = u, d, s) or A,

baryon, respectively.

» Sigha
- B,—»Dr (tree + exchange topology)
> B,—>DK (tree topology)

o B.—D.x (tree topology)

» Data:

- ~35 pb-! of data collected in 2010

» Goal:
> Measure f./f, (important for many BR measurements,
e.g. Bs—myj at 7 TeV

> First step towards the measurement of the CP violation
in the signal modes.
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B,—DK/B.— DT
« Same final state (KKTrTT)
« Small theoretical uncertainty 7%

[ TR [ L epx Np w]
— =0.0743 x — X 2
Ja TRO NoNF €ep.- Npk

e arXiv:1004.3982v3

Deviation from factorization:

ai(Dym) ?

N, = — 1.00 £+ 0.02
a1 (DK)
Form factor:
NG = M] L 1.24 + 0.08
| Fy " ()
il By 7
4 > P
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B,—D m/B.— D,
« Similar final states
* Theoretical uncertainty of

order of 9%

1 €Dr NDSTF

X =
h NQNFNE €D ND’N

Additional contribution from
the exchange diagrams

NE = 0.966 £ 0.056

e arXiv:1012.2784v1
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Selection procedure

» Triggers and preselection the
same for every signal mode -
difference in the efficiencies
arises due to Bs and Bd lifetime
difference

» Offline selection

- Using Gradient Boosted Decision
Tree (BDTG ) - one of MVA methods

> Optimized for DK signal significance

> Trained with 2 pb~' of data, with
Signal taken from the MC sample
and background events from the B
mass sidebands

Decay Efficiency
Channel

B,—Dr /5.5 +0.8%
B,—DK 76.3 + 0.8%

B.—D,r 75.2 + 0.4 %

Pt ORI

Backgroun Rejection

Significance

§fs Analysis strategy
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§fe Analysis strategy:

Signal peak description

rystal Ball function usecd

for signal peak description
> Optimized using MC sample
- Left tail to account the radiative

Events/(9)

MC sample

contribution

Right tail to account non-

Gaussian effects of the detector T
res Olutlon 4800 5000 5200 m?goo_)on) .
Parameter BY — D=gF BY — DEKF BY — DEx¥ B — DFKF
Mean R280.47 +£ 0.06 528075 + 006 536GT.61 £ 0.04 5367.58 + 0.05
1 | L [ = 4 (ks 1 .56 4+ (001 1.7 £+ 1100
Cra 208 £+ 0.04 204 £+ 0.04 -1.74 £ Q.07 194 £ 0.18
Y .06 £+ 0.02 .09 4 0.0 1.24 £+ 0.01 [.19 4 (1]
Mg 1M 4 (- | = 4 (0 0k= 204 £+ 037 L e I o s
¥y 1422 = 0.15 13.29 = 0.16 1290 4 (.05 12,28 = (.10
iTa 26.46 + 0,90 22.91 + .50 18.95 1+ (0.39 | &34 = .25
Fract. .79 4+ (e 073 & [0 .59 &+ (.02 .55 4 1.0
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§fe Analysis strategy: Kise

Background description

» Combinatoric background (prompt charm + pure combinatoric)

o Skllngfle c?mponent describes with exponent/linear function (depends on
the Titter

» Partially reconstructed background e.g.: B,—D*mr with missing 77
> Modelled with RooKeysPdf using MC samples

» Background from misidentification e.g. B,—Dm with B,—DK mass
hypothesis

- Extracted from data using the reweighting procedure (see next slide)

A
LHC b Preliminary LHC b Preliminary
MC sample MC sample

3000 5200 3400 5600 3800 3000 S200 5400 5600 S800

D Mass (MeV) DK Mass (MeV)
‘:/ x
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§fe Analysis strategy:

Reweight procedure

<10°
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DK Invariant mass (MeV) Track Momentum (MeV/c) DK Mass (MeV)

e.g.: Extracting B,—Dm mass shape with B,—DK mass hypothesis:
1. Select ,pure’ Bd—Dmr sample under correct mass hypothesis

2. Chorrect momentum distribution for the distortion caused by
this cut

3. Reweight according to the particle identification cut used for
kaon bachelor selection

4. Fix the kaon mass hypothesis with a RooKeysPdf
Same procedure for all the mis-id backgrounds (e.g. B,—D.m)
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> ﬂr LHCb Vs =7 TeV|

ils

Fit results - B,—Drr

=]

(=]

[=]
|

Ling ~ 35 pb_l

N, = 4103+ 75

300 - === Bﬂ—)D_?r"' 1
mm B D xt
200 - 0 B =D pt -

B Combinatorial
100 | -

0
5000 5100 5200 5300 5400 5500 5600 5700 5800

Mass (MeV/c?)

BdﬂDﬂ:
4103 = 75

» Using bachelor PID cut to rule out the B8,—DK events
» All parameters free except the CB tails

Piotr Moraws"k

Parameter Fitted value  Error

Npo_piot 1103 [
frac 0.58 0.06
niear 5276.3 0.4
o1 15.1 1.0
a9 27.1 1.2
Ncomb 1037 148
a -7.21073 0.51073
Nper 535 137

Signal

Combinatorial

Partially Reconstructed
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120 ,

Fit results - B,—DK e

100 |-

80 -

Events / (16 MeV/c?)

60

40

20

e

0
5000 5100 5200 5300 5400 5500 5600 5700 5800

» Linear combintoric

» Signal widths and CB tails are
fixed

Piotr Morawski

LHCb Vs =7TeV

Line ~ 35 pb™

N, = 252 * 21

1 B =D p*
B Combinatorial

Expected number of

By—D 1 (misID m —K): 142

1

Parameter Fil\tcd value Error

Mass (MeV/c?)

B,~DK:
252 + 21

packground

Npo_ptis 252 21
frac %.38 0.17
mean HR77.5 1.8
*'VC'omb i 14
Npx Ci% ) 19
Np, 25 24
Np-k 123 19
Signal

Combinatorial
Partially Reconstructed
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‘ﬂ? Fit results - B

S
LHCb v =7 TeV/| Expected number of
Lint ~ 35 pb™ By—D 11 (misID 1 —K): 45
— B!'D ot .
= 2;:‘3;; Parameter Fi&ted value  Error
&0 1 B =D oot ] "T\H'B(’_.Dfrﬁ: 670 34
N E o o fraceg 0.50 0.14
i LI - C;mb“inamrial mean $365.3 1.0
20 rq__f ity . Ncomb 345 240
. — e ay 661072  1.610°3
5000 5100 5200 5300 5400 5500 SEOSES_ES{?;::W;?DD ‘\.’v . ( / ~’ ‘18
. . . Na, 287 36
» Linear combinatoric background N s - =
» Signal widths and CB tails are No 668 191
fixed fracpar 0.34 0.06
» Number of B,—Dmr events
gaussianly constrained
» The B.—D;*m to B,—D,p ratio B.—~D_m:
constralr_\ecf (ratio taken from the 670 + 34
B,— Drr fit results) —
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‘ﬂi Systematic uncertainty %

Source For DT 77 and D* KT For DT 77 and D* 77
PID calibration 1.0% 2.5%
BY fit model 2% 2%
B? fit model 2% 2%
L0 Trigger efficiency 2% 2%
D¥f - KK7 BR 4.9% 4.9%
D*¥ — Krm B.R 2.2% 2.2%
- 1.5% 1.5%
Correction factors 2.2% 2.2%
Total 7.0% 7.4%
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‘ﬂ? Results %

» Results of f./f, with
B.—D.11/ B,—~DK and B.— D11/ By—Dmr

Te 0256 % 0.014%% 4 0.010% + 0,026

fa

1

7= 0250 0024 0,017 £ 0,017
d

» Combination of results:

Js _ 0253 4 0.017%% + 0,017 + 0,020

fa

In a
LHC

» In agreement with latest results from CDF and LEP
Result published in Phys. Rev. Lett. 107 (2011) 211801
Now aiming towards the CP measurements using those modes

greement with leptonic measurements of the f /T, ratio in
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‘ﬂ? Trigger & Stripping

Parameter Value
(Global event cut
Number of long tracks in the event < 180
D selections
E

\*/ndf for danghter tracks
pr for daughter tracks
p for daughter tracks

v of daughter IP to PV

v of IP to PV for at least one daughter

Inv. mass window for [) daughter combination
Inv. mass window for [) after vertex fit

D vertex fit * /ndf

pr for D

D DIRA

DOCA between ) daughter tracks

< O

> 250 MeV /¢

> 2000 MeV /e

> 4
- 40,
+110 MeV /2
+100 MeV
< 12
1500 MeV
= (.9

< 1.5 mm

B selections
Bachelor py
Bachelor p
v of bachelor IP to PV
B vertex fit y?/ndf
chi® of B IP to PV
B proper time
E DIRA

Inv. mass window for B daughter combination

= 500 MeV /¢

= 5000 MeV /e

= 16
< 12
< 25
= 0.2 ps
= ().9998
+500 MeV /2
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‘ﬂ? Selections e

All particle momenta > 2000 MeV Variab|es for
All particle IP 2 >0 BDTG
D* daughter p, > 300 MeV

D* p > 2000 MeV

D* TP y* > 0

D* vertex y? < 15

D* FSPV (1?) > 100

D¥ mass (1870,1969)F35

Bachelor p; > 500 MeV

BY vertex \? < 10

BY TP \? < 16

B FSPV (%) ~ 144

BY cost > 0.9999
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‘ﬂi Selections e

J/WK* veto:

» No cut applied for D and B vertices
separation thus small fraction of those can
be reconstructed as Dr

4 TWO final State : L UL I LR I I LI I
tracks satisfy P o LHC Prefiminary
,JsMuon” criterion 1

» Mass of those S NECEPO Y
tracks is in B T
+40MeV J/y T n;:aw;,a“‘;;'il“; : E
mass window AT
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