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≥ jçíáî~íáçå
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jçíáî~íáçå

• The ratio ∆ms/∆md constrains one side of 
the unitarity triangle 

• also study CP violation in Bs system
• studied in Kaon and Bd system

� Belle and Babar not sensitiv

� LHCB not running 

� Tevatron currently only place to study Bs Mixing
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qÉî~íêçå

Big advantage for B physics : Bs meson production
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iìãáåçëáíó

460pb-1

200pb-1
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aM=aÉíÉÅíçê

SMT H-disks SMT F-disksSMT barrels
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pÉãáäÉéíçåáÅ ÇÉÅ~óëW
≥ íêáÖÖÉê çå=ãìçå

� ÖççÇ=ãìçå ëóëíÉã
≥ êÉÅçåëíêìÅí íê~Åâë ~åÇ=îÉêíÉñ

� ÖççÇ=íê~ÅâáåÖ ëóëíÉã
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páäáÅçå=jáÅêçëíêáé qê~ÅâÉê EpjqF

≥ páäáÅçå=jáÅêçëíêáé qê~ÅâÉê
� úUMMKMMM=ÅÜ~ååÉäë
� éçáåí=êÉëçäìíáçåW=NMµã
� pÉÅçåÇ~êó îÉêíÉñ êÉëçäìíáçå

J QMµã=EêJφF
J UMµã=EêJòF ≥qê~ÅâÉêë

�páäáÅçå=qê~ÅâÉêW=öηöYP
�cáÄÉê=qê~ÅâÉêW=öηöYO

≥j~ÖåÉíáÅ=ÑáÉäÇ=Oq
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Muon Sytem

≥ O=qÉëä~=íçêçáÇ ã~ÖåÉí ÄÉíïÉÉå ^=ìåÇ=
_`=i~óÉê → jìçå ãçãÉåíìã

� éêçéçíáçå~ä ÇêáÑí=íìÄÉë

� éáñÉä ëÅáåíáää~íçêë

A minidrift tube with cover partially removed

≥ jìçå ëóëíÉã ÅçîÉê~ÖÉ öηöYO=~åÇ=
ÖççÇ=ëÜáÉäÇáåÖ
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B production Fermilab: σ ≈ O(100µb)
L1 Trigger acceptance (DØ: Muon) : σ ≈ O(3-5µb)

B production and decay

B0
s  → D-

s µν
µ

D-
s → φ(K+K-)π-

B0
d    → D*(2010)-µ+ νµ

D*(2010)-→D0(K+π-)π-

B+     → D0µ+ νµ

D0→ K-π+

Used Decays:
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Flavor tagging

1. Soft Lepton Tag (SLT)  

2. Opposite  Jet charge (Jetq)

3. Same Side Tag 
(currently only used for Bd)
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Bd Sample

� angle and distance :

� distance PV →→→→ D Vertex (xy-plane)

� D Vertex not before B Vertex

� Angle between PV →→→→ B Vertex 

and PV →→→→ D Vertex

� Charged tracks:

� pT > 0.65 GeV/c

� impact parameter 
significance:

( ) ( ) 3
22

>+ òÅ~ÇÅ~ òÅ~ÇÅ~ σσ

µνµ ++ → 0
DB

µνµ +−∗→ )2010(0
DBd

Single µ data – 200pb-1
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Bd Mixing Limit

µνµ +−∗→ )2010(0
DBd

µνµ ++ → 0DB

SSTJetq +

SSTJetq +SLT

A
sy
m
m
e
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y

A
sy
m
m
e
tr
y

piq=========W==aM Z=EQQKU±RKNFB
gÉíèHppqW==aM Z=ENQKV±NKRFB

gÉíèHppqW==a± Z=OTKVB

∆ãÇZMKQRS±MKMPQéëJNEëí~íF=±MKMORéëJNEëóëíF

ÅçåëáëíÉåí ïáíÜ ∆ãÇZMKRMO±MKMMTéëJN=EïçêäÇ ~îÉê~ÖÉF
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� `ìêêÉåíäó=çåäó=ìëáåÖ=~=ëáåÖäÉ ëÉãáäÉéíçåáÅ
ÇÉÅ~ó=çÑ=íÜÉ=_ë

_ë → aë µ u==Eaë=→φ éF==Eφ → h==hF

� rëáåÖ=µ H=ps=îÉêíÉñ=í~Ö==ElééçëáíÉ=ëáÇÉ=í~ÖI=
áåÇÉéÉåÇÉåí=çÑ=êÉÅçåëíêìÅíÉÇ=ëáÇÉF

� qÜÉ=Öç~ä=ï~ë=íç=ÇÉîÉäçé=íççäë=~åÇ=íç=~ääçï=~=
Ä~ëÉäáåÉ=íç=ÄìáäÇ=çå=Ñçê=íÜÉ=ÑìíìêÉ

Bs Mixing analysis procedure



23 may 2005 FCP III , Cano Ay 18

bîÉåíÇáëéä~ó=W=j`=_ë→→→→aëEφπφπφπφπFµνµνµνµνµµµµ

_äìÉ=j~êâÉê=êÉÅç
oÉÇ=j~êâÉê=j`=íêìÉ

ππππ

h
h

µµµµ

aëJsÉêíÉñ

_ëJsÉêíÉñ

ms

bîÉåíÇáëéä~ó=W=j`=_ë→→→→aëEφπφπφπφπFµνµνµνµνµµµµ

_äìÉ=j~êâÉê=êÉÅç
oÉÇ=j~êâÉê=j`=íêìÉ

ππππ

h
h

µµµµ

aëJsÉêíÉñ

_ëJsÉêíÉñ

ms

� ~åÖäÉ=~åÇ=Çáëí~åÅÉ=W

� Çáëí~åÅÉ=ms=→→→→ a=sÉêíÉñ=EñóJ
éä~åÉF

� a=sÉêíÉñ=åçí=ÄÉÑçêÉ=_=
sÉêíÉñ

� ^åÖäÉ=ÄÉíïÉÉå=ms=→→→→ _=
sÉêíÉñ=~åÇ=ms=→→→→ a=sÉêíÉñ

� ^åÖäÉ=ÄÉíïÉÉå=ms=→→→→ a=
sÉêíÉñ=~åÇ=a=ãçãÉåíìã

� £

� `Ü~êÖÉÇ=íê~ÅâëW

� éq [=MKT=dÉsLÅ

� áãé~Åí=é~ê~ãÉíÉê=
ëáÖåáÑáÅ~åÅÉ

� fåî~êá~åí=hh=ã~ëë

� NKMMS=Y=jEhhF=Y=NKPM

Bs Sample

)
2

 (GeV/c
π(KK)

Mass
1.7 1.8 1.9 2 2.1

)2
E

v
e

n
ts

/(
0

.0
1

 M
e

V
/c

0

1000

2000

3000
DØ Run II Preliminary

 signalsD

13.3K Ds

5K D±

)
2

 (GeV/c
π(KK)

Mass
1.7 1.8 1.9 2 2.1

)2
E

v
e

n
ts

/(
0

.0
1

 M
e

V
/c

0

1000

2000

3000
DØ Run II Preliminary

 signalsD

13.3K Ds

5K D±



23 may 2005 FCP III , Cano Ay 19

� Inputs to the fitting procedure

� MC

� Sample composition

� K-factor to take non-reconstructed particles 
into account

� Efficiencies

� Visible Proper Decay Length (VPDL) resolution

� VPDL resolution has been tuned using data

� Dilution from B0
d and B

+
u semileptonic 

samples

Bs Mixing fitting procedure
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3.4%B-→DsDX

3.2%B0→DsDX

11.3%Bs→DsDsX

2.9%Bs→D*
1sµν

1.4%Bs→D*
0sµν

57.2%Bs→D*
sµν

20.6%Bs→Dsµν

Sample 
composition

Decay

cc estimated at ~ 3.5 ± 2.5 %
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on tracks from Ds decay

Sample Composition
and efficiency
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0.687B-→DsDX

0.681B0→DsDX

0.738Bs→DsDsX

0.817Bs→D*
1sµν

0.829Bs→D*
0sµν

0.857Bs→D*
sµν

0.878Bs→Dsµν
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K-factors
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� VPDL resolution 
parametrized with 
three Gaussians

� Track by track

� smearing 
dependant on 
track momentum 
and polar angle

� Tuning results 
with one scale 
factor 1.095

VPDL Resolution: MC tuned
with data

åç=ëãÉ~êáåÖ
~ÑíÉê ëãÉ~êáåÖ

smaiêÉÅ ¥ smaiÖÉå xÅãz
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VPDL (cm)
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Dilution

piq=H=ps=gÉíè W==aM Z=EPVKM±PKOFB a± Z=EQTKS±OKMFB

→ ìëÉ ãÉ~å W=a~îêZEQRKQ±NKTFB Ñçê _ë ~ëóããÉíêó
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No obvious 
oscillations in 
the µDssample
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Scaling of the current  
sensitivity with 
luminosity 

- if analysis remains 
unchanged

- with expected 
improvements 
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x ~2: additional channels,

   K*K, 3π, K  K

x ~2.4: electron flavor tagging

  
x ~1.7: selection, improved S/N

x ~2: flavor tag probability

             event-by-event

x ~1.3: resolution

             event-by-event

Further improvement,

  unbinned likelihood:

0
S

Sensitivity vs. Luminosity
Semileptonic channels



23 may 2005 FCP III , Cano Ay 26

� Use both semileptonic and hadronic Bs samples

� More statistics in semileptonics

� Better proper decay time resolution in 
hadronics (no ν)

� DZero has access to hadronic Bs sample 
triggering on opposite side muon

� Muon is used as high purity tag

� Detector addition in fall: 

“Layer 0” Silicon detector

� Proposal to increase rate to tape from 50 to 100  
Hz  in fall

� sample limited by L3 trigger and offline CPU –
expect large gain in yield thanks

� to dedicated B-physics bandwidth
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Summary

� ãÉ~ëìêÉÇI=ïÜáÅÜ=áë=áå=~ÖêÉÉãÉåí=ïáíÜ=ïçêäÇ=~îÉê~ÖÉ

∆ãÇZMKQRS±MKMPQéëJNEëí~íF=±MKMORéëJNEëóëíF

� ÇÉîÉäçéÉÇ ~=éêçÅÉÇìêÉ íç=ãÉ~ëìêÉ ∆ãë ìëáåÖ
ëÉãáäÉéíçåáÅ ÅÜ~ååÉä _ë→aëEφπFµνµ

∆ãë [=RKMéëJN ~í=VRB=`i
� ïáää=~ÇÇ ãçêÉ ëÉãáäÉéíçåáÅ ÅÜ~ååÉäë ~åÇ=Ü~ÇêçåáÅ

ÅÜ~ååÉäë

� ¢i~óÉê M±=páäáÅçå=ÇÉíÉÅíçê ~åÇ=áåÅêÉ~ëáåÖ iP=ê~íÉ=ïáää=
áãéêçîÉ êÉëçäìíáçå ~åÇ=áåÅêÉ~ëÉ ëí~íáëíáÅë


