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ANalyss atrategy (1)

RO *+ |- _
B'—D"I'v |™ TT™: right-charge correlation

| DO T[+ T S: :

— . | TT": wrong—charge correlation
Partial Reconstruction: 750K Peaking events (Runl+2)
D* identified only from Tt 5 BaBak -~

’ S PRELIMINARY . .

B°~ at rest in Y rest frame S oo o

Selection Variable: R
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ANnalysis Strategy (Z)

Tag Side I Signal Side

/I
« - "

Signal Vertex: I + Beam Spot (x,y), 0,(B.S.) inflated to 50pm (B motion)

Combine P, P_, Prob Vix (I,1
In Likelihood Ratio )

Tag Vertex: | (Elbatag) (~10 %) +BS (x,y)
P >1GeVic (e) (1.1 GeVic (1))
Tag Lepton alone: No D°bias

Compute At = Az/3y (Boost Approx.)




ANalysis Strategy (3) (ATer ILHEP)

eMultiple candidates events with additional 1 from the Tag—B° decay chain
originate a Selection Bias: look at |\/|2V on Tag—Side:

e~ from D*, Decay-Side Signal miIfrom D*, Decay-Side BKG
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Sample Lomposition (1)

eRun 1+2 Analysis 10 (~88 MBB); MC~2 X DATA
eSelect events with |At|<18 ps, oAt<3 ps

- F |t " +|+
Unmixed (1" 17) Mixed (I"17)
T o0d 2
S BABAR S went” BABAR
o 2]
% cond ERELIMINARY = PRETIMINARY
= 2 1400—
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T [0 continmnm et [ corctirizeresse
200
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oMZV (for unmixed and mixed subsamples) fitted as a sum of:

xContinuum (off—peak)

xBB Combinatorial (MC)

xB~ Peaking BKG (MC); Isospin Conservation: 2/3 of B™D*mdv from B~ decays
xB° Signal (MC)

oM°v>-2.5GeV?/c*: Nevts ~ 70000 lepton tagged; f(B°Signal)~65% 0



Sampie Lomposition ()

.. Unmixed (f") i Mixed ()

“ % | BAaBAR | = "} BAaBAR
a-a:— Continuum PRELIMINARY o J{ Continuum PRETFMINARY
0.2r Jr+JrJrJr+ ++ H++++ ++++++ "‘ZHH HJ[ H Jer -I:I w?fﬂm
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tl‘ﬂ_
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M 2 (GeV/e) M 2 (GeVi/e™)
eBackground Fractions to be used in the At fit:
+ 2 + 2 + 2
f qq(M v)’ f BB(M v)’ f B—(M v)
oM2V<—4.5 GeV?/c*: fiqq(MZV) =1- fiBB(MZV)



FPLDFE DESCIPUOoNn

F(Lt, obt, M° | T, Am) =

o (M2) 7 (At oAt) @R (dAt, OAt) Continuum
. E (M) 7 (81, 0B) @R (381, 0 Combinatorial
+ S f‘B (l\/|2 ) (F (At oAt) ®X (0At, oAt) Peaking B~
[1 -S_ 5, (M?)- f—BB(MZ) f= o (M?)] |
* (7t (At oAt| T, Am) @R (3At, GAY) B Signal
f= (M?) : fractions, " (At oAt - PDF, S_ : scale factor constr. to 1+50%

(Isospln Assumption)
eResolution Function:

® (0At, oAt) ~ (1-f 1) exp(—(6At—on)2/2(8n0At)2) Narrow
+ f  exp(-(dAt-o )2/2(SW0At)2) Wide
+ f exp(-0At/2S*) Outlier

oAt = At(measured) ~At (true)
oOffset 0 , 0 adjusted for each sample; T, S ,S (Comb.) #f , S ,S (Signal)

e(Other Resolution Function parameters common to all samples 7



FIT IVIEINOQ (L)

e Fit to At to determine simultaneously 1, Am and dilution 70, constrained to
the fraction of mixed events:

NN =X+ (L=D)12; X, =2XH(L4x7)2; x=Am T
eBinned (100/250 At X 25/50 a/At) Maximum-likelithood fit to mixed and
unmixed subsamples
o|_ikelihood value computed at the bin center / average in the bin

eUse all the events in the range —10 GeV?/c" <M’ < 2 GeV*/c’

(Assumption: Same PDFs in BKG/Signal regions for BB Combinatorial and
Continuum)

oFloat all the Signal/Bkg parameters in the same fit



FIT IVIEINOA (£)

e\/alidate in the simulation the resolution model and the measured tagging
dilution comparing the generated t, Am values with the results of the fits using:

— true At and tagging (Selection Bias check)

— true Az and tagging (Boost Approximation check)

— true Az and experimental tagging (realistic dilution)

— experimental Az and true tagging (resolution function)
— experimental Az and tagging (realistic fit)

eValidate in the simulation every term in the PDF (B°, B-, Combinatorial) :
—Add terms (one a time) and repeat the fit
—Perform complete (B°+B™+BB) MC test
—Check Continuum using off-peak events

oFit the Real Data events

2> Total of 14 tests 9



Fit Method (4 ): B” Signal PDF

0—> | =
: | romtag B |
Tagging Lepton Sample: 3 b—>c—>

D —> | | From decay B |

Decay Lepton
MCascade Lepton
® - *‘\ Decay Side
Cascade Lepton T
Tag Side Prompt Lepton
Tag B Decay B
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IVIL KESUITS (1): Frompr

oMC: /) ~0.97 /
- — A
Floated inthe fit; (=€ " (1 =D cos(AmAL))
oDT: 7/ ~0.99
e0 , 0, compatible with zero

Nmixed
g S 1 T=1.547£0.006 ps

Mixed Am = 0.466+ 0.002 ps™
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IVIL RESUIT (£). Uecay olde LasCade

®No information on mlxmg % f 2 ::_::t ]
eEffective D Lifetime 1_ floated = 4000 |- ey
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IVIL KESUITS (3): 1ag—>Sl0e Lascaae

(F—C: a AT (1 1@C COS(AmAt))

150

100

s0

of/)C: 0.65 = 0.08 from PDG

B(b>c»1D)/(B(b »c»>1")+B(b >c *I)) i
fixed in the fit; !
(MC: D= 0.545) i

00 =-0.32+0.03 ps; 0 =—2.7+0.4ps * £
due to D lifetime B

6 -

-0.5

i

oT, = 1.54 + 0.02; AM=0.441+0.014 ps™ o)



MC Results (4): Full B” Signal

10000 —
eFloat ratio cascade to prompt f 3
bCI TR0 , BO P ¢
- Unmixed dpddl
- = 5000
'(} BO -
2600 —

(1-a®)) {a-f )7 @t t,am) 8
+f F(OLT,AM) Y o f
+a(6) (7 (At T) 70
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T, = 1.548 + 0.006 ps; Am=0.470+0.002 ps™
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MC Results (5):

eExponential term:

fixed 1, =1.671+0.018 ps (MC: 1.65 ps)
cOveraII fraction constrained to 1+0.5

(Isospin Conservation Assumption)

eDecay—Side Cascade treatment similar to ..

B” Signal by means of a_ (6)

10000 [

7500 | )
E Lnmixed
5000

2500 |

At(ps)

ASCRE)
B°+B~ Resonant Fit:

o7, = 1.540 £ 0.006 ps;
eAM=0.469+0.003 ps™*
oS, =0.8%0.1

15




VIC RESUILS (O). BB LOompbinatorial
(After ICHEP)

Strategy similar to Signal Treatment:

Fit independently each Combinatorial BKG Component and then add
together all the terms, according to their relative fractions:

eB° BKG: prompt leptons, cascade decay-side, cascade tag-side
oB* BKG: prompt leptons, cascade decay-side, cascade tag—side

eSame PDF for B%/B" cascade decay—side
eSame PDF for B* prompt leptons/cascade tag—side

Advantages:

2 All the parameters have a clear physical meaning;

2 Check the stability of the results adding one component after another;
2> Comparison between the fitted values and the MC predictions (eventual
discrepancies can be used in the systematics evaluation)

16



VILC RESUITS (/). BB LOompinatorial

> BKG global fit (blue)
subsample result (red)
Fractions assumed from MC Free Fractions (apart a”

BKG)
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IVIL KESUITS (8): BB Lompinatorial

2000 | nmixed Combinatorial

1 g [ i 1
=15 bl 1 —= o =] 10 12

PR I VLU T AT R AT T ST O AT Y W AT S TR T AT SR T A r
-15 - 10 —_ [ =] 10 15 -1 1 | | oo by by e by Ly

At{ps) at{ps}

M? <-4.5 GeV7/c* :BKG Region M? >-4.5 GeV?/c* : Signal Region

eParameters: 13 floated (apart resolution); 5 fixed ((/)C,TB_,O(’LBKG’B_ 10 . W,Dtag)

e Assumption of same PDF in the BKG/Signal regions succesfully checked by:
— Compatibility of the fitted parameters values in the two regions

— Kolmogorov test
— Compatibility of MC global fit results using fixed BKG/Signal region

combinatorial parameters
— Different BKG region definitions in MC global fit

+
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IVIC RESUITS (7). GIODAl FIt

B’+B™+BB with 30 floated parameters (including resolution)

000 L 15000 —
BCO Frompt
i 10000 |- s
2000 i Unmixed Cembinaterial 000 ‘_ Lnmixed E":S’ii:!“l
Con;lic;fn'ﬁtoriql
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2 21~4 . Alps. 2 21 4 . _ Aips)
M® <-4.5 GeV‘/c" :BKG Region M >-4.5 GeV7/c" : Signal Region

T, = 1.554 + 0.007 ps; Am=0.464+0.004 ps™ ; p=—1.4%
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1000

True At /True tag ™

1= 1.550+0.004 1.555+0.004
Am=0.4691+0.0010 0.4657+0.0011
CHECK: Selection Boost Appr.

Unmixed

Analysis Blas (1)
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True Az/True tag - True Az/Meas tai; Meas Az/True tgﬁs)

1.542+0.005

0.4711+0.0017
Resolution

1.555+0.004
0.4648+0.0013
Dilution

Generated: 1=1.548 ps; Am=0.472 ps™*
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ANalysis B1as ()
B° Signal Sample:

eEvent Selection/Fit Procedure (True At, True tag vs Generated Values):

o0t=+0.0017+0.0043 ps;  (ICHEP: +0.016+0.005)
dAm=-0.0029+0.0010 ps™ (fit effect, dx ,;~0.0007+0.0011)

eBoost Approximation (True Az, True tag vs True At, True tag):
0t=+0.0054 ps;
dAmM=-0.0034 ps™*

oFull B®Signal Sample with realistic resolution and tagging
(Meas. Az, Meas. tag vs True At, True tag):

01=-0.0014+0.0036 ps;
dAM=+0.0009+0.0015 ps™*

21



ANalyds blas (o)
Adding Background:

®B~ Peaking (Total Resonant Sample vs B® Signal Sample):
o1=-0.0082+0.0031 ps;

dAmM=-0.0014+0.0021 ps™*

eCombinatorial BKG Parameterization (Global Sample vs Resonant Sample):
o1=+0.014 + 0.0033 ps;

dAmM=-0.0042 =+ 0.0024 ps™*

2> Total (Global MC Fit vs Generated Values):
ot=+0.0065+0.0072 ps;

dAm=-0.0076+0.0037 ps™
>Results on Real Data to be Corrected by:

T =1 —(0.0065 +0.0072) ps

meas.

Am =Am_ +(0.0076+0.0037) ps™

Meas.

22



U | KEeSUITs (1): Lonunuum

®Test on off—peak events 50 _
40 U _ d
ePure lifetime term with non zero _ nmixe
offset :
20 :—
10 ;—
T, = 0.36+0.06 ps 12 _ S
0 =0 =-0.01=0.05ps i E
12 |
10 F
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6 |
4 =
s E
o | L




entries/(0.36 ps)

entries/(0.36 ps)

Asymmetry

D1 RESUILS (£). GIoDAl FIt
|32 fl Qated palralmetlerls (incl Hdi,”g rlesloll uti qn) |

I S000 iy
3000 [— — &
1= nmixed
1=} eo00 - e 5
- i da= imary
2000 — IIAmixed b = Bo Cascade
B e BABAR 1% 00 [ = B° Docay-tag BaAaBAR
1= B Signa 7
S = PRELIM.__ = i OB Do tag PREFIA. q
- 2000 — Bl ombinatorial —
B B Continaum
o = o ]
600 — = 1000 | B —
_£ b2
=
L 1< 750 | -
| Mizxed ]
SR BaAaBAR ;‘;3 BaBAR
1= s00 =
PREIIM. |5 PREF.IAT. 1
200 — 7
250 |
2 TUp— o b e
1.5 . ; , s —————— 11— -
- - BalBar .
] 1 = ]
_ = PREF.F 1
= oS i—_—-__—_.— .-_i
_ . + ]
1 -os | ]
: -1 T R S T N TR ST TR T (Gt ST S o T RUN MY SR A H

O

XXX =+ 0.0098 ps; Am=XXX=+0.0049 ps™ ; p:+4.902/§>l



Systematic Errors (1)

eSample Composition: Vary BB below the peak by = 2.3%

e Analysis Bias: Statistical error of the Full Monte Carlo Fit Result

eoVary PDF fixed parameters (t_ =1.671+0.018 ps, 7/ =0.65+0.08)

oVary offset of outlier PDF; adopt flat PDF
eV/ary fraction of decay—side cascade by its statistical error
e\/ary bin size, use average value of the Likelihood in the bin

e\Vary At, oAt cut

eAlignment, z—scale, boost: at present from fully reco D™ I'v analysis
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Sysiematic errors (2) (1CHEP)

Table 2: Systematic uncertainties.

Source Variation dTgo dAmy
(a) BB fraction +2.3% +0.0010 | +0.0010
(b) Analysis bias - +0.0072 +0.0037
(c) 7g 1.671+0.018 | +0.0019 | +0.0010
(d) Dﬁf 0.65+0.08 | £0.0053 | +0.0005
(e) z scale . +0.0060 | £0.0020
(f) PEP-II boost - +0.0015 | +0.0005
(g) Alignment - +0.0056 | =0.0030
(h) Beam spot position - +0.0050 | =0.0010
(i) Decay-side tags - =0.0025 | =0.0015
(j) Binning - +0.0017 | £0.0021
(k) Outlier - +0.0013 | +0.0021
(1) At and oa¢ cut - +0.0076 | £0.0032
Tota. +0.0157 £0.0072
Preliminary | |
o =(XXX += 0.0098 + 0.016) ps;
— -1
Am=(XXX = 0.0049 £ 0.0072) ps

New
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| O AO DETOre rupiication

eRe—Evaluation of the Systematic Errors using the new Event Selection
and the new Combinatorial BKG Parameterization;
eRe—Validation of the Fit by Toy Monte Carlo;

®Cross Checks & further Systematic Errors evaluation:
— Vary PDF Combinatorial BKG fixed parameters;
—Alignment, z—scale, beam spot with our analysis setup;
—Cut on selection variable ¥;

—Use GEXP model for the Tag—Side Cascade sample
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CONnciusons

A veary competitive preliminary result:

Am
BO

BaBar Hadronic | 0.516+0.016+0.010 1.546+0.032+0.022
BaBar Dilepton | 0.493+0.012+0.009 -

BaBar D*lv (P.R.) - 1.529+0.012+0.029
BaBar D*1t(P.R.) - 1.533+0.034+0.033
BaBar D*Iv 0.492+0.018+0.013 1.523+0.024+0.022
World Average 0.502+0.007 1.536+0.014
ThisAnalysis XxXX+0.0049+0.0072 | xxx+0.010+0.016
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