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Moments Correlations

Stat Stat+Exp+BR Stat+Exp+BR+Theo
m 74% 48% (no BR)
M 92% 62%
L -99% -88% -77%




V., exclusive determination

e Measure absolute scale of B>D*In

e D™ states also important for |V |
exclusive determination
— end-point in g2 for B->D*In decays

- systematic uncertainty from B>D™In
background



Channels with neutral B

e B> D™ I n

- D™ > DO p* OK
- D™ - D* p® Not reconstructed. Half the rate of D* p
- D™ > D™0p*
e D0 - DO p°® Not reconstructed. Background to D° p*
D - DP% g Not reconstructed. Background to D° p*
- D™ - D™ p°® Not reconstructed. Half the rate of D™ p

‘ We will not deal with neutral B



Data Stability

A: (152595-154012) Before winter 2003 shutdown
B: (158826-165297) After winter 2003 shutdown
C: (164303-165297) SVT 4/5

Kinematic variable | D — K—7% DV Kgtd' | DP9 Katen | DY = Koot
e T} e T o T e 1
pr(f) 11 95 34 94 0.9 a7 2 78
pr{ D) 21 24 5] 68 98 88 35 02
pri(fD) 4 by 23 40) 89 8 39 13
dg(£) 6 o8 T fote a4 3 18 9%
m{£D) 33 20 4 a1 5 a7 46 6
Loy(£D) 76 78 28 97 78 26 24 08
L. (D) a8 96 23 9 69 2l 96 62
Loy( D to £D)) 48 3 30 15 3 23 78 45
prim*) =04 GeV | 0.2 33 41 21 71 92
do( K') 28 #2 20 92 32 68 29 46
AR(ED) 38 0.9 30 95 7 13 21 92
AR(FK) 54 46 44 14 83 14 24 30
pr( k) 5] | 33 76 26 15 30 28 33
lone 7 pp T o8 64 33 od 19
T pr (2 per event) 90 25

Table 3: Matching x* probability (in %) between the periods A4B and period C in data for
several kinematic variables and for the different channels.



Kinematic Comparisons ID*, D°® Kppp
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Kinematic Comparisons ID*, D°® Kp
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Kinematic Comparisons: D*
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Can we “predict” yields?

# ___MNBDHyX, D+ - K-rtnt) B _ N(D*'pX,D*" = D, D° 5 K—ata~n)
LYK= = N(B = D"z X, D*D— D+, D0 — K-7t)’ K3r/Kn = — (DX, D — Dor+ D0 — K—7+t)

A

Two methods (a,b) to a) Based on inclusive b® D)*In

derive this BR
b) Based on exclusive B® D®™*In, D**In

+PDG BR + MC efficiency ratios

R?:lwzd. Rmm R-gwmi.{( R;mm
Rp+ Kk«
data (sans D) 3.71 £0.08
Method (a) 3.31 £0.58 0894016
Method (b) 3.23 £ 0.29+7 0.87 4+ 0.08£7
Ry ikx
data 0.77 +0.02

0.80 % 0.04 1.04 £ 0.06




What background model for
what?

« WS Is often used In this kind of analyses
as a model for the background

 We can also use our fully reco’d B from
other triggers

e \WWe choose to use WS for the
optimization

« Embedding Is being used as a cross-check
for systematics



What's available on the market...

* % +
DM@ DOQEE&N{’EI DT®D pprpm

BJ’. JJJJJJ d BJ’. JJJJJJ d

“"*-k M‘k

DELPHI  No background subtraction

PRELIMINARY

o Datu

S e e ~80 events in D**

D**® D* e« ~80 events in D*

e ~215 events on D°

uncertainty > sqrt(n)



Best estimator ¢

Estimator Behaviour
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Kp Optimization

D°— Km : 100 first maximain

£ =7.95256091

E =7 095460343

—— =7.95790223

- F =7.0502443

L =7.96153225

—& =7.9531774H

£ =7.96487974

—& =7 95508306

— & =7.96800451

——F =7.96072377

looser cuts at center



D* Optimization

D*— K m : 100 first maxima in &

£ =6 62862118

£ =6 62946206

——& =6.6301644

— & =6.63124388

£ =6.63198263

——F =6.63282405

£ =6.63402168

——F =6 63462072

£ =6 63541796

—& =6.63630605

looser cuts at center




. wso COMbinatorial Background

— Already used for the optimization
— Physics can be different
 Fully reco. B
— Independent emulation of the background
— Limited statistics
— Needs some machinery for emulating a semileptonic decay!
e Eliminate the B daughters

e Replace the B with a semileptonic B with the same 4-momentum: a
template montecarlo where the B decay comes from EvtGen and the
rest of the event comes from the data!




Background Modeling 1|

oT|ght cuts (a.VO|d Fully Reconstructed B Decays for Embedding Study

1 250 __ | N{B—Y¥ K)= 597 + 31
SUbtraCtlonS) [ MN{B—D*n, D' —Knnj= 464 + 29 h LX >500rrm
*Exclude B tracks 200 ° . | |
. - 0
Replace with MC B 150l

-QuickCdfObjects/Ge iﬂ T
nTrig 100 i’—L ‘||

*Re-decay N times _' '-&--@ 24|

. I il §
eSame analysis path - B Fib e
from there on 8 49 5 51 5.2 53 5.4 55 5.6



Signal Fits
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Sample Consistency

Bt s Kt |BY 5 D'xt | BY 5 DVprt | B 3 K* | BY 5 DYy~

D" &+ Kr D" - K3r DY =+ Knrw

Nog | 3241006 [ 278005 | 276 +0.05 | 3.09+0.06 | 290+ 0.05
NOS 1 177+£0.04 | 1.53+0.03 | 1.56 £0.04 | 1.53+0.04 | 1.49+0.03
Nis 1474004 | 1254003 | 1.204+0.04 | 1562004 | 1.41 £+ 0.03
i 0.93 +£0.01 | 087+ 0.007 | 0.85 = 0.005 | 0.924+0.01 | 0.90 %+ 0.007
Iso | 081 £0.003 | 0.81 £0.002 | 0.85 £ 0.002 | 0.81 £ 0.003 | 0.82 £ 0.003
AR | 062 0004 | 0.62£0.003 | 0.60 £ 0.004 | 0.62 £ 0.004 | 0.60 £ 0.003

Table 1: The average value of various tracking quantities for the 5 samples described in the
text. In all cases, tracks are required to have at more than 2 axial silicon hits. Unly tracks with
AR < 1.0 with respect to the B meson are included. Uncertainties quoted here are statistical

only.

Bt Kt (Bt 5> D'xt | BY 2 Dyt | B 5 wK* | BY = DYty

D" & Kr D" - Kar DY = Kmrrm

No | 3352007 | 3122005 | 3.07 £ 0.08 | 317007 | 3.21 £ 0.05
NOS | 1824004 | 1.72£0.04 | 1.73 2005 | 156 0.04 | 1.67£0.04
NS5 | 153 +0.04 | 1.39+0.04 | 1344005 | 1.60+0.04 | 1.53+0.04
pt 095001 | 08T 0.008 | 084+ 0.003 | 0.90 £ 0.004 | 0.86 & 0.007
Iso | 0800004 | 0.81 £0.003 | 0841+ 0.003 | 0.81 £ 0.004 | 0.82 + 0.003
AR | 0.62 £0.004 | 0.63£0.004 | 0.60 £ 0.005 | 0.62 £ 0.005 | 0.62 £ (.004

Table 2: The average value of various tracking quantities for the 5 samples described in the text.

These results differ from Table 1 in that the pseudorapidity range of the B candidate is now
limited to [pife®r| < (0.6
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wEmbegded MC vsSemiIeptonics
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Kinematic Varable | Frobahility v/ Daf
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p,*

e Theory prediction depends on P* cuts. We cannot do much but:
— see how our analysis bias looks like
— Use a threshold-like correction
— Evaluate systematics for different threshold values
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MC efficiencies

*e(M) Is dependent on:

D** decay Model

*P,* cut

Use different
models/cuts to

efficiency

evaluate systematics
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MC Validation

ep* IS an unique probe:

el arge statistics

e ow background

«“Similar” spectrum to p**

eCan reconstruct with minimal cuts (e.g. COT only)
eTechnique:

eSearch for p* with very loose cuts

Do not include in B vertex

«Study biases to kinematics from tracking

«Study IP resolution(data/MC): Primary, B & D vertices

«Study &(data/MC) vs selection criteria



MC validation

Cross-check kinematic variables

B spectrum modeling
*Trigger emulation

*Validate CdfSim model of tracking resolution
*Relative efficiencies

ep** selection/bias

eCompare many data/MC distributions using binned c?
*Every possible decay mode
eSideband subtracted before comparison

«Duplicate removal (D°® Kppp)




Kinematics

eCan we rely on kinematical biases estimated from MC?
Rem: we don't care about absolute scales

Pt dependent MC/data ratio:

0* Pt MC/Data vs Pt
| MC
n '
vz 7L Data
l'.l.1f_ + 25_ ot
i E o 400 MeV
lJ.lJEf— ﬁ 1_ L 1[ }H L
o s ﬂHH H //
u_uzz_ + iﬁ ué— _i_



Impact Parameters
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I mpact Parameters (covr)

d0_prim_§_stack dl_Jd_B_6_siack
e (7|
iz 40/33 0A8F | | 133/32
0 AL
- 012~
Mnt ‘1-7_
B8 q_uz
-t 'J.DB:-
nagal_ e
r 0.0 -
naz a0k
ﬂ: PR P .-1"|:-|.- a1 PRI I R | |_|'|"I-'- FTTRTEN 1 ﬂ: = L_i '-'.I_:" ke et b L Lo
] 048 Y] Y ] 305 04 045 [ [ oGz 004 [T 0.4 ai 0.42 [-EFS
i ——
oo 550/40 | .. |
: LRI T 39/29
o5 ) - [ 1]
r Tl o |
ondf- B
g s
[ U B [
- 00E —
14 : U.Dl-—
GIH_— um;_
R W IS T AT T T T I I RN T A A A n:m:..l....I....I...h.:l:..::q:'.:{..-..._l......I TN AT W
9 00l 0004 0006 BOOB 004 0047 0014 QMG O.ME 003 0 0oef 001 0018 002 0035 003 0035 D04 0045 Q.05

01;_
nm:_
nnﬂ:_
anaf

00—

P S AR T

' 124/49

-10 -8

| 137/43

d0_3d_D_6_stack

BB
o
014 :_.
(R =
u.1f_
=

oz

1]

146/34

AR b= =L, 0o
o 002 004 006

W0_err_3d_D_&_stack

PRLSTE S Lakoai
aos o1 R LA L]

1=
115_
EI"I:_
o
.m:_
el

o'.

dl_=ig_3d D & stack

0 0.005 001 00E 008

25/30

0.025 D03 D035 004 0.045 D.05

146/45




e(MC), e(data) vs selection criteria

ﬁiﬁﬁ%ﬁm | :




Another perspective:

MC(after/before) / data(after/before)
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MC(after/before) / data(after/before)

Plan for the evaluation of systematics
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D. Background

| KKt mass of pair I hKKpima=s_zigreg_fit

Enfries 1420

> oLSignal 2015 +205 ek N
= L
*Use f peak in D+ : sl h
candidates to set the scale =t |
*Measure the relative “F
contribution of D, decays B 1)
to D* fakes using MC L / i e
| TR
*Extrapolate to the total I S
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Cross-feeds
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Cross-feeds (detalls, sat.)
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Cross-feeds (details, Kppp)
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Cross-feeds (detalils Kp)
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D** Moments

Combine all events of all
types in all channels
(D*,D*,SRS,SBRS, feed-down,
etc.)

Compute mean (m,) and
variance (m,) of M?
distribution with weighted
events.

Errors and correlation
computed with MC (for toy
MC) or bootstrap (for data).

For some realizations, one
finds a negative value for
m, = Var(M?) = <M* - <M3>2,
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Toy MC

X/ndiii44 / 73

Constant 402.7x 5.084
Mean 3.10D7E-01 £ 0.1010E-D1
| Sigma 0.9799 + 0.7456E-02




Inputs for the D® and D*° Contributions

e [For the BR’s, results from charged and neutral B
decays are combined using isospin: partial widths are
assumed equal.

e BR’s, ratio of lifetimes and ratio of production
fractions are taken from PDG.

e Toy Monte Carlo Is used to propagate the
uncertainties from m;, m,, the BR’s, etc., to
uncertainties on M; and M, and their correlation.



Directory name Swrnmary Diecay Table 5
to/cdf2 hefang

Direct decay of B into D and Ti*

DplusE2P MC_4.9 1pmsf B—zelrtv Lt—»F2npi  bdtoedpl dplink2pi hefang 49 1pms 4.9 1pms 4.9 1pms

DplusE2P MC 4.9 1pms 4.10.0/ B—zelrtv Lr—»F2pi  same as above 4100 4100 4.9 1pms

Distar E3Pi MC 4.2 1prms/f B—=el’v TP—=E3pi  bdtoedst dzink3pi hefang 49 1pms 4.9 1pms 4.9 1pms

muDstar 1P MO 498 1pms 4.10.0/ B—=muly® Ti—=Epi  bdtomudst dzinkpi hefang 4100 4100 4.9 1pms

bdtoedst_dstindOpi dOink3pi 4100 prod4 2.1hptl B-=eDfv TY—=E3pi  bdtoedst dstindOpi d0ink3pi hefang 4100 4100  4.8.1hptl

bdtoedst_dstindOpi dOinkpipil 4.10.0 prodd 8. 1hpt! B—=eDv TP —= Epipi0 bdtoedst dstindOpi d0inkpipi) hefang 4100 4100 4.8 1hptl

D+ MC files

Dstarstar JenlwlMC 4.10.0¢ B—zel™w D =D bptodss 4100 —— -

Distarstar MO files 4.9.1pms/ B—=el™w D =D same as ahove 48 1pms 49 1pms 4.9 1pms

Distarstar MC files 49 1pms part?f fcontinuation of ahowve) same as above

bptoedss noPHOTOS Genlwl 41004 B—zel™w D =D bptoedss noPHOTOS 4,100 i}

bptornudss noPHOTSS Genlwl 4.10.0¢ B—mmuly™y D =D bptomudss noPHOTOS 4,100 i}

dsstodpl dplink2pi Genlwl 4.10.0¢ B—zel™w DD+  Dr—=FE2pi  bptodss dsstodplpi dpltok2pi 4,100 ¥

dsstodpl dplink2pi 4.10.0 4.8.1pmsPrody B—=el™w DD+  Drt—=E2pi  same as above 4,100 ¥

Distar WC files 4.9 1pms_ trydf B—=el’v TY—=Epi  bdioedst dzinkpi hefang 4% 1pms 49 1pms 4.9 1pms
bdtoedst_dstindplpidyf B—=el’v D#—=D+pil D+—>EZpi  bdioedst dstindplpi0 4100 4100 49 1pms
D+ MC files

bptoedssCont_noPHOTOS Genlwlf B—zel**{non-resiv D**—=Ti#*pi bptoedssCont noPHOTOS 4.10.0
bptoedssCont_noPHOTOS!
bptoedssConfDpl noPHOTOE Genlwl

v D**—=Tipi same as above 4.10.0
non—resv D**—»Tpi bptoedssContDpl noePHOTOS 4.10.0

(
(
(
bptoedssContDpl noPHOTOE B—zel#**{non—resiv D**—=D4pi same as above 4.10.0

n
n
n
n

BOSemil eptonic/ B—zmul**y all final states with bdto _decayBOSemil eptonic 4100 4100 4%1pmz ¥
BPFlusSemil eptonicy B—zmul**y Epi, E2pi, E3pi bpto_decayBFluzSemil eptonic 4100 4100 4%1pmz ¥
Hadronic B decays

bdtodstarpi dOtokpif B—=Dr#*pi+ D#—=Dipi TO—=FEpi  hdtodstarpi d0tokpi 4100 4100 4%1pmz n




