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Bs! ° in other extensions to the SM

SO(10) symmetrybreakingmodel
The MSuGraModel

Mode is carrelatedto (g-2)

Model predict large enhancement tan®
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The Fermilab Tevatron Collider |

New main injectar and
antiproton recycler
Increasenumber of bunches
(6 6! 36 36)
Reducebunchspacing
(3.5s I 396ns)
Increase beam energy 900 !
980GeV/(increasex-sections.g.
top production by 30-40 %)
Projected integrated luminosity
per experiment:

{ 2fb 12006

{ 8fb 2009
Highestluminosity so far
1.03 10*% cm ? s !
Nealy 0.5fb ! ontape
per experiment
Data taking e ciency: 85-90%
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‘Integrated Luminosity I

CDFused171pb * andD used240pb ! for this analysis
1 billion eventsrecadedat D asof August2nd
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Why rare B physics at the Tevatron ? I

Producing large numbers of bb pairs
{ (pp! bb)= 150 bat2TeV
{ (¢e ! Z9! bo=7nb
{ (¢"e ! (4S)! bbh=1nb
Expect 10'° bb pairspairs/yea at 4 103'cm ?s 1!
{ fragmentinginto all B-species:Bq4;By;Bs; b;:::
Explaing the Bs secta
Con's
QCD backgroundoverwhelming
e cient trigger and reliabletracking necessg
soft pt spectrum, smallerboost than LEP
Key points for this analysis
Muon system
Muon trigger (singleand dimuontriggers)
SiliconVertex+ Tracker
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The D detector
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D Tracking region I

Silicon Detecta

+ 6 barrelsw/ 4 layerssilicon
sensos

+ large externalareadisk at
the end

Fiber Tracker

+ scintillating ber ; 0.82
mm

+ 8 layer axial and stereo
+ R/O through VLPC in
LHe
SuperconductionSolenoid(2
Tesla)

tracking/vertexing up to
jj<3
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The CDF-I| detector I

Upgradedsiliconvertexdetecta (SVX) and fastertracking drift chamlers
New scintillating tile end-plugcalaimeter

Increasednuon eta-phi coverage

New scintillator time of ight system
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D dimuon sample I
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Signalregionin D ismgo 2 = 5.160< mg, < 5.520GeV/c?
(Mgp = Mppoc-30MeV;1 = 90 MeV)

Signalregionin CDFis 5.169< mg_ < 5.469GeV/c? (coveringBs and By)
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Selection Cuts |

D

Normalizeto the B* | J= K™ decy

Cut on Massregionof DiMuon sample45< m < 7 GeV/c?

Two good muonswith a net chage of zeroand pr greaterthan 2.5 GeV
The triggeredmuonshavereconstructedtracks in the tracker

Good reconstructedvertex

A minimum py of the Bg candidateof 5 GeVis required

Cut on the uncertainy of the transversedecgy length (L, ) < 150m

38k eventsremain
CDF

Normalizeto the Runl measuredB crosssection
. = 0:9b for pr(Bs) > 6 GeV/c,jyj< 1
usethis as a baslineselection

Requiredimuontrigger (2.7< M < 6.0 GeV/c?)
di erent thresholdon muonpr 1.5- 3 GeV,analysiscut is > 2 GeV

Standad track, vertexand muon selection
2940 eventsremain
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‘Optimization procedure I

D used 80pb ! of datato optimize cuts
D perfamedrandomgrid seach of the 3 discriminatingvariables
CDF perfamed grid seach of the 3 discriminatingvariables(100 combinations)

Grid Serach Random Grid Search
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O Background O Signal

Openinganglebetweenthe vertex direction and the muon pair
"P ointing consistency"

D : Deca lengthsignicance(c / ¢ ), CDF:c of Bs candidate
Isolation of the muon pair
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Optimization procedure Il I

Keepsignalregionasa blind box 5

Maximize sensitivily of seachesfor new signals

+

a2+ B
following G. Punzi (physics/0308063est of hypothesisand limits )
{ + isthereconstructione ciency for Bg! *
{ B isthe expectednumber of backgroundeventsin signalregion

{ dene assigni canceof the test

a is the number of sigmasfor (i.e 95%! 2 | a=2)
CDF

Maximizeto get the best expectedlimit

N(njnback) P(njnback)
<BR(Bs! * )>=1= R

2 Bs "total ‘ L dt
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Transversaleca length

Isolation> 0.56 signi cance> 18.47

Ps P
Ps, T P

allTracks R 1

Iso =

with

P
R="() 2+( ) 1
Expect 3.7 1.1 backgroundeventsin 240pb !
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CDF Il i
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Unblinding the signal region I
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D

Observe4 eventswhile expecting 3.7 1.1 backgroundeventsfrom the sidebands
CDF

Observedl eventwhile expecting 1.1 0.3 backgroundevents

(in overlappingBs and By massregion)
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Usethe deca of the J= ! to cancel e ciencies

Normalizing channelB ! J= K

(Apply samecutsto J= like above.)
Vertex an additional track to the J=
Additional cuts on the Kaonand B

{ Kaon pt of .9 Gevis required

2 of the vertex t contribution not more than 10, together not more than 20

{ Collineaity of .9 is required

{

# of events / 10 MeV
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Fit of a gaussianwith a
guadraticbackground

Ng = 741 31 22
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D : Calculating the upper Limit I

. B — —

)

B B
for B g B's

NyL (Nops; Ng) is the Upper Limit calculatedusingthe Feldman-Cousinsnethod
4 eventsobservedand 3.7 1.1 backgroundexpected,Ny, =6.82
(including systematicuncertaintiesvia MC integration)

Ng Isthe numberof acceptedB ! J= K events
Ng =741 31 22events

and" ¢ are reconstructione ciencies
"k =" =0:229 0:.008 0:014

Carection factor for fragmentationfy, g, =fy 5,, = 0:270 0:034PDG

Assumeno By contributioni.e. R=0 dueto its suppessionby jViq =Visj?
valid in all MFV models

B(Bs! * ) 46 10 (3:8 10 7) at 95%(90%) C.L.

Usinga Bayesianappoach:
B(Bs! * ) 47 10 (3:8 10 ’) at 95% (90%) C.L.
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CDF: Calculating the upper Limit I

N (N; Npack)

B(Bs ! * n R
( > ) 2 Bs "total L dt

N (n; Npack ) IS the number of candidates
estimatedusinga Bayesianapproach and includingthe ass@iated uncertainties
1 eventobservedand 1.1 0.3 backgroundexpected

Bs= 0.9 b measuredoy CDF in Runl
"ota = 2.0 0.2%
Ldt = 171pb *
B(Bs! * ) 75 10 ’(5:8 10 7) at 95% (90%) C.L.

Ralf Bernhard
Search for rare B decays at the Tevatron page 20 on behalf of the D  and CDF collaboration

University of Zurich

2gth August, 2004
DPF Riverside



Conclusions |

New upper limits on Bg and By (CDF only) havebeenpresented

{ CDF: upper limits are
B(Bs! * ) 75 10 (5:8 10 7) at 95% (90%) C.L.

publishedin PhysRevLett 93, 032001(2004)

Resultimprovedthe Bs Runllimit by a factor of 3 andthe By limit slightly
{ D : upperlimitis

BR(Bs! * ) 46 10 7 (3:8 10 ")at 95% (90%)CL

Paper draft is waiting for collaboration approval

The most stringentresult at the momentfor the B

Both experimentscontinueto increasetheir data samples...
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. Relative systematic uncertainties to BR! *

)

Source RelativeUncertainty [%]
B =B 6.9
# ofB ! J= K 5.1
BB ! J=K ) 4.0
B(J= ! ) 1.7
fo B.=fo B 12.7
Backgrounduncertainty 29.7
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