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DEJ  «(B")(B%: Motivation

—*
u+
V v
W+ -

b 7/
spectator model: ¢
O LI OES
u/d

1B* and BO lifetimes should be the same in naive
spectator model

1 However there are differences at 0(1/m,3) level
explained by Weak Annihilation (for B%) and Pauli

Interference (for B*) diagrams (see M.Beneke, G.Buchalla,
C.Greub, A.Lenz and U.Nierste, hep-ph/0202106)



w 7(B*)/z(B°): Experiment VS. Theory

Lifetime ratio

WBHY/T(BY PDG 2003 1.085+0.017 —-—

D Prelim. 1.094+0.02110.020 T

Theory 1.03 - 1.07 —_—
(B s)A«"ﬂ:(B") PDG 2003 0.951+0.038 —

Theory 0.99 -1.01 [
‘l:(ﬁb)f’l:(Bo) PDG 2003 0.8+0.052 —_—

Theory 0.9 -1.0 I
T(b-baryon)/T(B%) 0.786+10.034 —o—

Theory 0.9 -1.0 I

0.7 0.8 0.9 1 1.1

dIn general theory prefers to deal with ratios

A Theoretical prediction (from hep-ph/0202106):
1(B*)/1(B°) = 1.053 + 0.016(NLO+had) + 0.017(m,V,,,fz)

J Further progress in theory is expected
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DZero Detector

 SMT H-disks  SMT F-disks SMT barrels

N I | I | e e e s 15 Py 05 0 05 iy T

0 5 ;{f-.uu—.' ................................................ :
JdMuon system with QTrackers

coverage | n | <2 and »>Silicon Tracker: |n|<3

good shleldlng »Fiber Tracker: |n|<2

dMagnetic field 2T
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w Triggers ior B ghysics

J Robust and quiet single- and di-muon triggers
> Large coverage |1|<2
» Variety of triggers based on

v" L1 Muon & L1 CTT (Fiber Tracker)
v L2 & L3 filters

 Typical total rates at medium luminosity (40 1030 sicm)

» Di-muons: S0Hz/ 15Hz/ 4 Hz @ L1/L2/L3
> Single muons (120 Hz/ 100 Hz/ 50 H>@ L1/L.2/L3

v" Rates before prescaling: typically single muon triggers are prescaled or/and used
with raised p, threshold at L1

v Muon purity @ L1: 90% - all physics!
» Current total trigger bandwidth
1600 Hz / 800 Hz / 60 Hz @ L.1/L.2/L3

 B-physics semi-muonic yields are limited by L3 filters and L3
bandwidth




DE> Muon Trigger Rates
e

J L1 Single and Di-Muon Trigger rates VS. luminosity

1000 -

'il ././-/'./J
g 100 - —e— dimuon trigger
Dé —=— single muon trigger
q, -
singl + CTT (Pt>3GeV,
g e l.ng e mu (i eV)
S 10 - / single mu + CTT (prescaled)
~
~
1 I I I !
0 10 20 30 40

Luminosity, x103° cm-2s-1

L CTT helps to reduce the single muon trigger rate by ~3
for Pt>3 GeV

dSingle muon trigger is prescaled at high luminosities



w Semileptonic Data Samples

—*—

1 Looking for B > v DO X
_—
» Charge conjugate always implied
1 Select D candidates
1 Search for a pion track which gives D” invariant
mass in combination with D°: D**— D%x*
 Divide the nD’X candidates into 2 subsamples:

»> D was found: D* sample
»> No D*’s were found: D’ sample



w Semileptonic B, sample

—*—

1109k inclusive B> v D° candidates
»25k B>n v D* candidates

v
. . . -1 o . . -
D@ Runll Preliminary, Luminosity=250 pb D@ Runll Preliminary, Luminosity = 250 pb™
B . =0 _
.. 109000+600 D°—Kx 24944+750 D" D
_._ L
40000 j N . IL+K+?1?— 4000 |- . r —DOT[_
- I 3 u'or
™
20000 - 2000 |- N
0 w . ‘ \ : : : \ ‘ ‘ . | [> |
18 18 2 22 O 0.14 0.145 0.15 0.155 0.16

2
M(Kr) GeVie M r)-M(D" ) (GeVic?)

Dominated by B* decays = Dominated by B° decays



Muon Selections

Muon 1 in semileptonic events

5 LILOT
Mean -0.005712
400 — RMS 0.9693

Mean 6.361 r
RMS 3.115 380 —

300 —

1000

800 250 —

Muon P+ in semileptonic events

200 —

100 —
400 B

50 —

0
200

B Coverage of Muon system is matched
Pr, GeV| by L3/offline tracking

0 2 4 6 8 10 12 14 16 18 20

Turn-on shape Interaction lengths VS. 0

determined by
muon triggers . "~

/ﬁ
Toroid = magnetic
iron

, 1:_1:2 Corresponds to muon P
S - threshold:
G —— —1 | »>~4.56eV in central region
0 10 200, »>~56GeV in forward region

Calorimeter




w D? > Kn* Selections

—*—

O 2 tracks of opposite charge

| etaMu {mkpi>1.758&rsign==188mdiff<0.14888mdiff>0.143} | atemp

with P;>0.7GeV, |n|<2 and Entries 29267
in the same jet as the above 40~ BRSO
muon 350 —
U Lifetime and topological 300
selections 250
O mn acceptance determined 200 —
by Fiber Tracker ol
L Statistics is decreased by 100
2.3 if cut |n| <1 applied to e
all particles -
0

4/30/2004 S.Burdin /W&C/ 10



w Visible Proper Decay Length

—*’

IDetermine distance
between uD’ vertex and
primary vertex in
transverse plane: L;

JDetermine transverse
momentum of HDO system: 1. B-meson produced at primary

0 vertex
PT(uD ) 2. After passing L in transverse
_ I itd to D-uX
O Calculate Visible Proper D D decays immediately to
. D'z
Decay Length 3. D? decays to Knx after passing
>VPDL = LT /PT(HDO) . MB some distance



w 1(B*)/t(B°) from Semileptonic Decays

—*—

Novel Analysis Technique

J Measure directly ratio of lifetimes instead of
measuring absolute lifetimes

» Group events into 8 bins of Visible Proper Decay Length
(VPDL)

» Measure r = N(uD*)/N(uD?) in each bin

v'In both cases fit D° sighal in mass spectrum to extract
N(uD)
v'no need to know VPDL distribution for background
» Many systematics will cancel if relative reconstruction
efficiencies of D* wrt D? is the same in all VPDL bins (i.e.
slow pion reconstruction efficiency)



w D* Selections

—*—

» Reconstruct slow pion from D* without biasing lifetime
v'Only requirement on slow pion is to give correct m(D*)-m(D?) value
v'If slow pion is not reconstructed then the event goes to D° sample

¢ Taken into account in the sample composition
v'Slow pion is

“» NOT used for calculation of VPDL

** NOT used in B-vertex

< NOT used In Kfactors pr spectrum of soft pion candidate

in D*> D%

1400 RMS 0.3362

1200
1000
800
600
400
200

00 fl I0.|5I - ‘: - I1.5I 2 2.5I I3 -
pr , GeV
180 MeV 2
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g

one example : VPDL bin [0.10 - 0.15 cm]

D@ Runll Preliminary, Luminosity=250 pl:\'1

|r‘1.,_ —

B Ratio of D? and D* events

*’—

*|n each VPDL bin
N;(ptD*7)

TR . N EW
N:E_ (. N;

| ct=[0.10,0.15) cm F7y D" Sample
400 4# B
+, I SR = » Fit D° mass peak in both cases in
w0 & ¢ Foo exactly same way
I o ﬁ;;ai -q-
TS .
0 ++++Mn ot  Number of D* events is corrected to
16 1.8 2 2.2 . .
M(Kr) GeV/c® account for combinatorial bkg
A 2, D° Sample
2000 - {} {*
{:} ? oK'
1000 — .
 Number of D° events is corrected to
l R account for genuine D’s lost due to D*
L —Y T S window cut
M(Kr) GeV/c?
Fit function :
Gaussian + 2"d order polynomial
S. Burdin /W&C/

4/30/2004

Ni(p+D% — NO+ (1+C)- NW



w Fitting Procedure

—*’

k = ‘T+/TD — 1 is determined from XE(N, k) minimisation:

measured \’( < expected
ri — N -ri(k
XN k) =y (%))

- o (r:)

e Norm N and k are free parameters in minimisation;
e 77 =1.674 4+ 0.018 ps is taken from PDG;

o 7’ =7"/(1+k);

e Br; are taken from PDG;

e D;(K), Resj(x) are taken from simulation;

e Fffpo(x)is taken from simulation;

o Fffp«(x)=C-Effpo(x) - verified in simulation;

4/30/2004 S. Burdin /W&C/ 15



% Expected Ratio r,

—*’
[ To calculate expected ratio in each VPDL bin

> Sort decay channels between D? and D* samples

» For given decay channel determine the probability for B to
have certain Visible Proper Decay Length according to
v Lifetime
v K-factor which takes into account not reconstructed particles

v Resolution
v Efficiency

» Make a sum for each sample according to the branching rates
» Integrate over the VPDL bin to get the number of events
» Take the ratio



1(B*)/(B?): Efficiency for slow pion
W ] ——————

= — Dependence on P;(D%) —— . There is dependence of slow
i T + pion reconstruction efficiency
; ?gi,;ik_‘;H%; from P;(D°)
[ —~ -|— + d
0.5 —
ﬂl}llllﬁlllI1II}IIII1|5.:JII2{]
P (D"} (GeVic)
Dependence on VPDL
DS Runll Preliminary
1
] After cut the slow pion £ | xINDF = 4.56/6
reconstruction efficiency is flat over all Bl |
VPDL region under study 08 |
d 0.7 |
U Additional crosschecks in data in ]

progress S X S Rk E—
Visible Proper Decay Length {cm)

4/30/2004 S. Burdin /W&C/ 17



w t1(B*)/t(B%): Checks for slow pion efficiency
—*—

DG Runll Preliminary

-l

§ +*/NDF = 34/36 _I_
Wog FUSS . Lol LWL| Ly
Do not see P ST AT J( il
dependence in MCon __
» Charged jet multiplicity

» Axial impact parameter os

0 10 20 30 40
Charged jet multiplicity

L
=

0 0.05 01 0.15 0.2
Axial impact parameter of © (cm)

4/30/2004 S. Burdin /W&C/ 18



Semileptonic Sample Composition
W e —

For D" sample:

e B" = D* " pu;

. *_ Br(B* — 1"'vD")=2.15+0.22%
® BY = D" py — D" prX;
e BY = D™ up = D" v X; BI’(BO —> ,U+VD_) =2.141+0.20%

® By =+ D" pw — D™ X Br(B® > ﬂ+vﬁ*0) =6.5+0.5%

For D" sample:

o BY = DPpy; Br(B’ - u'vD " )=5.53+0.23%
o BY = D™y s
o B = D™ - DOuwXs Br(B* - y'vD ") =2.67+0.37%

e Bt = D" ur = D X;
o BY o D™ uy — Dur X;

e BY & D" uy — D" X;
o BY & D¥uy — Duv X, BY = D pv — D uv X5

Br(B* - D™’ > I'vD™ X)=1.07+0.25%

Important : D*

decays dominate

both D% and D*
samples

4/30/2004 S. Burdin /W&C/ 19



w Sample Composition

—*’

] Based on above and after corrections for
reconstruction efficiency

1 D* sample composed of

12% B*

86% B°

1 D° sample composed of
16% BO

82% B+



w K-factors

*—
] K-factors take into account not reconstructed particles

d Production B—D*uvX dominates both for D* and D° samples
1 K-factors are computed as: K= P(uD") /P;(B), even for D*-sample

» K-factors are the same for B>>D*-uvX and B*—D*'uvX
decays K-factors
v’ Reduced systematics

d 4 groups of K-factors

» B—D"n
v B'—D*pnv
v B*-D*'nv

» B—D%u
v B*—>D%uv

» B—D" " u—D'n
v"No D™ reconstructed

»B—D""u—D"n

<k>=0.850
<k> = 0.857

B uD* 5D <k>=0.772
B—-pD*"™— D" <k>=0.777

| I
m o
4l
=
Q9

1200 -

1000

2 & 8 B8

e
T

04 05 08 O.7 0.8 08 1 11 1.2 13




DE> VPDL Resolution
e

(] Determined from MC

» Described by 3 Gaussians

] Ratio fitting procedure
assumes resolution is the
same for D° and D*

> We do not use slow pion for
B-vertex

J Resolution and tails of
resolution were varied in wide
range to study systematics
due to resolution effects

J Not so important for B,
studies

.04 -0.02 0 0.02 0.04
3 Gaussians
*6,=22.2 pm - 28%
* 6,=47.3 pm - 57%
* 6,= 131 pm — 15%

4/30/2004 S.Burdin /W&C/ 22



r(B*)lr(Bi): Result

Use binned y2 fit of event

ratios to determine t(B*)/t(B°) Main systematic errors:
D@ Runll Preliminary, Luminosity = 250 pb” Source Ak
X o35 L %*/NDF = 4.0/5 Br(B* — D" nt pwX) 0.0053
0 035 |
4 - Resolution description 0.0042
9 —+ I Difference in resolution D*,D 0.0041
“ozs - Eff(D")Y/EFf(D%) # const 0.0132
0.2 _ Efficiency of different B decays 0.0086
B Energy scale of B-hadron 0.0072
T T N S T S (SO S S AN SO SO WO SO A SR W
R E 0 01 02 03 04  Fitting of N*, N° 0.0060

Visible Proper Decay Length (cm)

Preliminary result:
©(B*)/t(B% = 1.093 + 0.021 (stat) + 0.022 (syst)

4/30/2004 S. Burdin /W&C/ 23




—

1(B*)/t(B°%): Consistency Checks

*’—

ASplit data sample in two parts with respect to
various parameters - all looks good

Consistency test k
| Zpy| < 15em 0.099 £ 0.028
|va| > 1dem 0.091 =0.031
n(mauon) > 0 0.107 £ 0.031
n(muon) < 0 0.079 = 0.030
pr(DY) < 7.5 GeV/c 0.105 £ 0.031
pr(D") > 7.5 GeV/c 0.083 £ 0.030
ut only 0.088 + 0.030
p~ only 0.111 +£0.031
pr(p) < 5.5 GeV/e 0.104 £ 0.033
pr(p) > 5.5 GeV/e 0.083 + 0.028
Different intervals 0.086 = 0.021
Without last VPDL interval 0.107 £ 0.024
Additional VPDL interval 0.4-0.8 em | 0.092 4+ 0.021

_invert magnetic field

v Positive polarity:
»k=0.072%0.030

v Negative polarity:
»k=0.115+0.030

v" Will be important cross-
check for CP-measurements

(dMeasured ratio in MC = 0.073 + 0.030 (input 0.070)

4/30/2004

S. Burdin /W&C/
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1(B*)/t(B?%): Comparison with other

e)sperlments
ALEPHD1[ T 1T ] T T 1.08540.059+0.018
ALEPH exclusive . 1,27+023 +0.03
eXc ggg:g . -0.19 -0.02
CDF J(@ngg){ o 1.06i0.07i0£§33
CDF D' et 1.11?0ig.056 o033
DELPH'I(g?gS} H—e—H 1.00 +3}§ 0.10
DELPHI topology | 1067072 10.10
DELPHI togﬂ)(:e% |_+.{_| 1.06510.02210.033
L3 Top?gl‘:{:!% A 1.0940.0710.03
OPAL topol | 1.079+0.06410.041
OP:I;,%IS';%% i 0 95:0 141905
1.037 14 10.09
+H0.025
1.037° 002 +0.024
BELLE exclusive H 1.0940.,02310.014
(99-01)
BABAR exclusive o] 1.08+0.026+0.012
(99-01)
DOD +1 o 1:093:0.0210.022 <= New D@ result
(0304 Prel.) aw
(average not updated, plot not
World average e 1.07310.014 official or approved by HFAG)
06 08 1 12 14
B Lifetime
Weorking Group (mod. Rvik) T (B)/t (BY

Mareh 2004

This is one of the most precise measurements to date
4/30/2004 S. Burdin /W&C/ 25



2
) ) | 3 2 | M, 5 2
B, oscillation frequency: &7 =\ 5"t [ . ]’?f_ﬁ‘ﬂ Hﬂ«fﬂ-r "

If we measure Ams and Amy then:

. -
¥t 1 = P =

Am g B2 pe S g |” s |
T .+ 2 . 2

A m o, LI 333 -fﬁj |j: » |

J We use our large sample of semileptonic B, decays to measure
Amy:
» Use: 25k B> v D* sample
>

>
v light gluino & sbottom production (Berger ef al., Phys.Rev.Lett.86,4231(2001))

4/30/2004 S. Burdin /W&C/ 26



Initial State Tagging
o
v' B flavor tagging methods:
» Opposite Side Lepton Tag
* High Dilution: D=0.5
* Low Efficiency: €=0.05

corr wr » Same Side Tag

D-I t- — N _N = Low Dilution: D=0.1-0.2
HUtIion= N 4 NP » High Efficiency: €=0.7-0.8

v Significance of mixing
measurement: S o £D?

v' The methods can be
combined

4/30/2004 S. Burdin /W&C/ 27



OS muon tagging
W e —————
v For tag optimization used
~ Semileptonic B* sample
~B* -> J/psi K* sample
v Adopted the following tagging procedure

~ Select certified muons
= Track with # SMT hits > 1, # CFT hits > 1
= Pt > 2.5 GeV
* Nseg = 2or 3 <« Good signal in muon system
* Not from the same jet as B candidate
= cos (¢ angle between B and tag muon) < 0.5
* Not from J/psi

~ If more than one candidate-choose muon with max Pt
» Not oscillated: Q,,,*Q,<0: oscillated: Q,,,"Q,>0

4/30/2004 S. Burdin /W&C/ 28
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Visible Proper Decay Length

A First bin VPDL =[0.0 - 0.025 cm] or [0 - 0.83 ps]

sigl D* signal | sig2
Entries 371 Entries 172
60— Mean 0.1627 E Mean 0.1632
- 1 RMS 0.0186 35— RMS 0.01826
- (l x2 / ndf 30.21/38 - X2 / ndf 28.9/37
sof NON-0SC | = oF oSC =
c p1l 0.1455 + 0.0001102 = pl 0.1459 + 0.0001226
L p2 0.001191+ 8.861e-05 E p2 0.0008615 + 0.0001021
40— p3 26.08 + 2.058 25— p3 11.15 + 1.344
- p4a 0.1393+ O = p4 0.1393+ O
- * 20 *x
30— =
= 15F-
20— h =
- : 10F-
10— \L = -
- ] - J = H
C 1 ’_;—IT — i ﬁu e —— T = \ —1 [ %\_}r—l —
o AR NS E O Nt T R R RS il e oo Y i R P e D e =
0.14 0.15 0.16 0.17 0.18 0.19 0.2 0.14 0.15 0.16 0.17 0.18 0.19 0.2

dLast bin VPDL =[0.125 - 0.250 cm] or [4.17 - 8.33 ps]

sigl
Entries 164
25— 1.\ Mean 0.1629
B RMS 0.01877
= X I ndf 29.61/ 35
e n O n—osc pO 0.08383 + 0.01084
- pl 0.1454 + 0.0001839
C p2 0.001361+ 0.0002034
B p3 9.938+ 1.31
15— p4 0.1393+ O
64 D*
13 Y]
- - ﬁ oo nll WuﬁumL
- L]
ol e H el i R
0.14 0.15 0.16 0.17 0.18 0.19 0.2

4/30/2004

S. Burdin

sig2
Entries 165
= Mean 0.1592
30— RMS 0.01757
- X2 I ndf 21.75/35
C po 0.1037 + 0.01194
25 pl 0.1452 + 0.000156
- p2 0.001304 + 0.0001605
- p3 9.399 + 1.288
20— p4 0.1393+ 0
15—
10—
5 -
- ol i
ok s T A
0.18 0.19 0.2




g

D@ Runll Preliminary

Asymmetry

D* sample

2 Oscillations in D" and D° samples

*—

0.6

04

0.2

0

0.2

0.4

0.6

06

0.4

0.2

0

0.2

0.4

0.6

4/30/2004

VPDL, cm

J Expect to see oscillations

 Level is offset by B*
contribution

J Expect to see no oscillations

1 Some variation from
oscillations due to B°
contribution into sample
composition

S. Burdin /W&C/ 30



Fitting Procedure
W emmn] e ——

v Need expression for expected asymmetry
» Use exactly the same approach as in the lifetime ratio analysis
v First sort out how different B meson species behave
wrt oscillation/tagging
~ Bd tagged as oscillated

i = A exp(— =i )-0.5-(T+ (2 —1)cos(Am- Kx/¢))
CTg, CTy
~ Bd tagged as non-oscillated
. K Kx ; | . |
n, = exp(— )-0.5-(1=(2n—1)cos(Am- Kx/c))
CTy, CTp,

* Bd oscillates with frequency Am
= x is VPDL
= 1 is tagging purity = fraction of correctly tagged events / total

4/30/2004 S. Burdin /W&C/ 31



B9/B° Mixing Results
e

e |D® Run II Preliminary
fi— » Already one of the best

measurements at hadron
collider

e Good prospects to improve
accuracy

non-osc

|
- 250 pb”’ OS muon tagging oo _
0§ T oscillations observed with other
1 1 1 1 1 1 1 1 1 1 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1
0 0.05 0.1 0.15 0.2 0.25 tagging algorithms
VPDL, cm EEIng a'g

Preliminary results:
Am =0.5061+0.055(stat)=0.049(syst) ps?

Tagging efficiency: 4.8 +/-0.2 %
Tagging purity: 73.0+/-2.1%




Systematics for the mixing

*’—

Source 65>, pst

Br(B,—D"pu*v) 0.003
Br(B—D *muvX) 0.009
Br(Bs—DynvX) 0.001
B lifetime 0.004
Resolution function 0.017
Alignment 0.007

K-factor 0.009

Mass peak fitting procedure 0.041
Total 0.049

4/30/2004 S. Burdin /W&C/ 33



B, mixing with Same Side Tagging
e

0B*:
» Correct tag: Qt-Qu<0

Lowest Pt track wrt B-meson
in AR<Q.7 cone around B

v'Used by CDF in Run |
v’ Other algorithms are being considered also
4/30/2004 S. Burdin /W&C/ 34



w D" contribution

—*—

— ___ falls to D* sample ___ falls to D" sample

= |
n/
- |

el

Cowrect TAG for BO
Comect TAG for B+

(Difficulties arise due to D** contribution
»Charged pion from D™ can be taken as a tag

(JEvaluated from D** topological analysis

> Use impact parameter of pion from D™ >D"n

4/30/2004 S. Burdin /W&C/ 35



w Oscillations with Same Side Tagging

—*
D@ Runll Preliminary

lasymmetry | D" sample asymmetry | D*sample
06 -
D.-ﬂ-é— o o 0_2;— -
03fE : - : 015 -
o2E _]_. e s Mo ! _ ﬂ_1.f_|_+. e
{l.1f— : : ﬂ._gﬁ,f— . —'—l_}_.
o3 A | ]
DA o050 : |
-DEE— = .
V3 2155 :
o] I U RN B I I B =P I R R R B
Hoe o 0.08 0.1 0.15 0.2 0.25| wPDL, om 0 0.08 0.1 0.15 0.2 VPOL, ¢

v'"No oscillations in the D° sample
v'There are oscillations in the D* sample

JdWork in progress to measure Am

4/30/2004 S. Burdin /W&C/ 36



B Oscillations with Jet Charge Tagging
W ———my o —————
D@ Runll Preliminary

Oé:ymmetry for B * events DO S ampl e 0]?3 ; -mixing asymmetry (jet(QQ) D* S ampl e
o bt | i f bt {

bt
1

_0_2_- -0.21

03 +————""T"—+—+———7— 3 +—1

1See oscillations

4/30/2004 S. Burdin /W&C/ 37



B; mixing

—*—

T B B, | LBsoscillation frequency is
Ao . . morethan 30 times higher
r ' than B,’s one
L Ability to measure the Amg
e deteriorates due to detector
T resolution and smearing of
T o e e proper time because of

nheutrino

» Try to find ways to improve

resolution and evaluate
K-factor on event by event
basis

(A No smearing due to neutrino
in hadronic channels

4/30/2004

S. Burdin /W&C/
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D@ Runll Preliminary, Luminosity = 250 pb'1

B WortX
94814253 D - Tt
3365+239 D' 1t

3000

¢ wor

L] wer

2000

1000

1.7 1.8 1.9 2 2.1 2.2
M(p ") GeV/c?

4/30/2004

Semileptonic Bg sample

B, > uv D
SO T
SKHK-

- Excellent yield :
9500 candidates in
250 pb1
- O7 invariant mass plot:
some lifetime cuts
applied
Work in progress to measure
* BBy, lifetime ratio
* first results on B, mixing
* need to fully

understand time
resolution

S. Burdin /W&C/ 39



w Oscillated Bg candidate in
Run 164082 Event 31337864
| | —— e ) S————

d OS muon tagging was used for semileptonic B sample

d An example of tagged B¢ candidate is shown
» Two same sign muons are detected
v Tagging muon has n=1.4
v" See advantage of muon system with large coverage
» M =1.019 GeV, M,..=1.94 GeV
» Pr(pg)=3.4 GeV; Pr(p,,,)=3.5 GeV

Tagging muon
gging \

Run 1640‘5'Evan| 31337664 Sep 15 2002

Run 184082 Event 31337864 Sep 15 2002
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w Conclusions

*’—

JThe semileptonic B-sample was used for

> Precise measurement of B*/B? lifetime ratio
v 1(B*)/1(B?) = 1.093 + 0.021 (stat) = 0.022 (syst)
v The result is competitive with B-factories

» Measurement of B; mixing parameter
v Am;=0.50610.055(stat)+0.049(syst) ps-1
v"Have potential for the best single measurement at hadron colliders
JdThe semileptonic Bs-sample will be used for Bg lifetime
and oscillations measurements

JPlan to increase the L3 bandwidth to 100 Hz or higher
to write more B mesons to tape



*’—

to do B physics during the current run
Complementary to program at B-factories (KEK, SLAC)

Rare decays: B, — 4" x Large tan} SUSY models enhance rate

Beauty Baryons, A, lifetime, =, ...
ﬂ expt: 0.80+0.06 (SL modes), theory ~ 0.95

B. ,B" ,B lifetimes, B semi-leptonic, CP violation studies
cross-section: In Run I, measd. Rates x(2-3) higher

Quarkonia - - production, polarization ...
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Backup Slides
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DE> cc contamination

—*—

JCan mimic the signal
JdLooking for ways to estimate
(JOne of possibilities is below

r>K1t

1So far established the lower limit ~10%
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