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Why at Hadron Collider?Very large ross setion:� (4S) : � �B �B� � 1 nb (B0 and B� only)Z0 : � �b�b� � 7 nbp�p : � �p�p! b�bX� � 100 �b (at ps = 1:8 TeV)BUT inelasti ross setion � 103 times largerSpeialized trigger is requiredRun I CDF D0Inlusive lepton or dilepton triggers; \low"statistis due to branhing ratio and highmomentum of the lepton;Run IICDF displaed traks trigger: all hadroni Bdeays ould be olletedD0 lepton + traks trigger under studyBeyond Run IICDF D0 upgraded?BTeV dediated experiment with displaed trakstrigger at Level 1 and vertex trigger at Level 2Donatella Luhesi Convegno sulla Fisia a Lep 1



CDF Upgrade for Run IINew silion traking system:- SVXII: 5 layers, 96 m long, r � � and r � z- ISL: 2 additional layers to over for j�j < 2- L00: an inner layer at r = 1:4 m3D Vertex, 2 times more aeptane, improved impatparameter resolutionNew entral drift hamberMaintain Run I traking eÆieny and resolutionNew dead-timeless trigger- Trak trigger moved to Level 1- Silion information at Level 2 to trigger on displaedtraksPurely hadroni trigger will be possibleTime-of-Flight- 2� separation for K and � for PT < 1:6 GeV/
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D0 Upgrade for Run IISuperonduting Solenoid (B=2 Tesla)Central Fiber traker- 8 super-layers of sintillating �bers- full overage in j�j < 1:7Charged partile momentum measurementSilion Mirostrip traker- 6 barrels, eah 4 layers, r � � r � z- 16 disks out to jzj < 1:2 mTag B deays with displaed vertiesOther improvements to muon system and trigger
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Beyond Run II: BTeV
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B physis measurementsAt the Tevatron in Run II and Beyond Run II:Quantitative Study of QCDNew Physis from Rare deaysStudy of Weak deaysSome measurements belonging to the last two items in thistalk:Determination of sin(2�)B0= �B0 ! J= K0SMeasurement of jVtd=VtsjB0s � �B0s avor osillationsRadiative deays B0d ! K�0 vs. B0s ! �A ombination of these two may test the Unitarity
�������������
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B physis measurementsMeasurement of ��� by using B0s ! J= ' andB0s ! D�s �+Moreover for BTeV: B0s ! DsDs, B0s ! J= �Determination of CP Asymmetry in B0s= �B0s ! J= �Large asymmetry is sign of new physis beyondStandard ModelObservation of CP Violation in B0= �B0 ! �+��Preise measurement of the deay asymmetry (relatedto sin(2�))BTeV: Time dependent analysis of interferingamplitudes in Daliz plot for:B0 ! ����; �0�0; �+���0Observation of deay modes related to angle  andlater  measurementB0s ! D�s K� or B+ ! �D0K+Rare DeaysObserve B+ ! �+��K+, B0 ! �+��K�0,B0s ! �+���in red measurements Unique to Hadron MahinesDonatella Luhesi Convegno sulla Fisia a Lep 6



sin(2�) measurement at D0Trigger:- Single muon, Di-muons : PT > 4 GeV/ � = 27%- Di-eletrons: PT > 2 GeV/ � = 20%EÆieny reonstrution: � 85% J= and � 27% KsFlavor Tagging: Tag e�etiveness �D2 = 9:8% omb.(Same Side: 2:0% Soft Lepton: 3:1% Jet Charge: 4:7%)Expeted number of events:N = L � 2 � �B �BR � �trigger � �re = 40KL = 2 fb�1, BR from PDG and �B = �b�b � fB � A = 21 �bFor a time dependent analysis:�(sin(2�)) � ex2d�2�2tvuuuut1 + 4x2d2xd 1p�D2Nvuuut1 + BSMode J= ! �+�� J= ! e+e�S/B � 0:75 � 0:75�t 128 fs 128 fsN events 40,000 30,000�(sin(2�)) 0.04 0.05�(sin(2�)) =0.03 CombinedDonatella Luhesi Convegno sulla Fisia a Lep 7



sin(2�) measurement at CDFRun I we measured: sin 2� = 0:79+0:41�0:44 stat:� sys:We sale this error to Run II:� (sin2�) = �(A)D � sin 2� � � (D) =DStatistial errorRun I: 198� 17 J= K0s (preise deay time)Run II 10,000 events) �(A)D = 0:067Systemati errorRun I �D2 = (6:3 � 1:7) %Tagging alibration with: B� ! J= K� andB0 ! J= K�0. Statistially limitedRun II �D2 = 9:1% =) � (D) =D = 0:027Tagging alibration: 40,000 J= K� and 20,000J= K�0. Systemati error sale with statistiAssuming sin 2� = 1 Æ (sin2�) = 0:072By inreasing the bandwidth for Di-leptons trigger:N � 28; 000 J= K0s =) Æ (sin 2�) = 0:043Donatella Luhesi Convegno sulla Fisia a Lep 8



sin(2�) measurement at BteVBased on a fast simulationTrigger on muons and on seondary vertexBakground as to be simulated more arefullyExpeted number of eventsN = L � 2 � �B �BR � �trigger � �re = 109; 000L = 2 fb�1, BR from PDG and �B = �b�b � fB = 80 �b�trigger = 0:85 and �re = 0:04Tagging �D2 = 10%Signal to Noise: S=B = 10 : 1Time resolution �t = 50 fs ?By putting these numbers in the sensitivity formula:� (sin 2�) = 0:017
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B0s � �B0s osillation
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Perfect tagging and resolution
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εD2=5.7%, perfect resolution
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εD2=5.7%
SVX-II decay length resolution
Perfect pT resolution
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εD2=5.7%
SVX-II decay length resolution
σpT/pT=15%

Sig (xS) = vuuuutN�D22 e�(xS�t=� )2=2vuuuut S1 + STo go beyond urrent limit need fully reonstruted B0sDonatella Luhesi Convegno sulla Fisia a Lep 10



B0s mixing at CDFData sample: � 20; 000 B0s ! Ds� B0s ! Ds3�thanks to SVT the trigger on displaed traksFlavor tagging: �D2 = 11:3%S:N = 1:2 or 2:1 �t = 45 fs

Maximum xs = 8>><>>: 63 for S:N = 2:156 for S:N = 1:2Donatella Luhesi Convegno sulla Fisia a Lep 11



B0s mixing at CDFIntegrated Luminosity required for a 5� measurement
One osillations are observed, xs will be measuredextremely preisely:
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B0s mixing at BteVDeay mode: B0s ! Ds� and B0s ! J= �K�0108,000 Ds� and 1030 J= �K�0 after trigger andreonstrutionTagging : �D2 = 0:04 (only high quality tags)S:N=3:1 and S:N=2:1 �t = 50 fs �t = 38 fsxs reah is � 60 for one year with B0s ! Ds�

D0: xs reah study using B0s ! J= �K�0Donatella Luhesi Convegno sulla Fisia a Lep 13



Measuring ��=� at CDFS.M. predition: xs = C � ��� where � = (�H + �L)=2and �� = �H � �L��� and xs measurement test the model.First method:- Sample where an isolate one CP eigenstate andmeasure �CPRun I:B0s ! J= ' 58� 12 events �Bs = 1:34+:23�:19 � 0:5�?� = 0:229 � 0:188 � 0:038- Use a sample with 50:50 mixture of CP andmeasure �CP50:50 i.e. B0s ! D�s �+- �� = 2(�CPeven � �CP50:50)Mode Event Yeld �t projetionDs�, Ds��� 15; 300! 23; 400 0.015 psJ= ' 6,000 0.021 psAssuming entral value of Run I measurement for �? :���� = 0:065Donatella Luhesi Convegno sulla Fisia a Lep 14



Measuring ��=� at CDFSeond method: B0s ! J= ' in CP de�nite state- Using � 6; 000 events separate CP states usingtransversity basis- Two method to separate the distributions: momentanalysis and multivariable Likelihood �tLikelihood �tImput��� ��� Signi�ane0.085 1.351. 1.791.25 2.531.5 2.69Moment analysis ��� = 0:15Condition ����no bk no detetor 0.053bk no detetor 0.089bk and detetor 0.091Donatella Luhesi Convegno sulla Fisia a Lep 15



Measuring ��=� at BtevDeay onsidered: B0s ! J= ' B0s ! D�s �+Other possibilities: B0s ! DsDs,B0s ! D0(CPeven)K0s and B0s ! J= �; �0CP even and CP 50:50 method:���� = 2�50:50�CP vuuuuut0B���50:50�CP 1CA2 + 0B���CP�CP 1CA2L fb�1 Error on ���2 4.3%10 1.9%20 1.4%CP de�nite state:���� = 4 �CP even�CP odd��CP even + �CP odd�2vuuuuuut0BB���CPeven�CP even 1CCA2 + 0BB���CPodd�CP odd 1CCA2L fb�1 Error on ���2 2.0%10 0.9%20 0.6%Donatella Luhesi Convegno sulla Fisia a Lep 16



CP violation in B ! J= 'CDF:In 2 fb�1 � 6; 000 eventsTagging e�etiveness �D2 = 9:7%Requires measurement of xs
with Layer 00 and TOFCDF Baseline

BTeV:41,000 events per year after trigger and analysis utsTagging e�etiveness �D2 = 10%Signal to noise: S:B = 20:1 Proper time res.: �t = 38 fsxs= 20 xs= 40Time Integrated �A 0.31 0.62Time Dependent �A 0.025 0.035Donatella Luhesi Convegno sulla Fisia a Lep 17



Measurement of B ! �� asymmetryCDF:a. Expeted number of events in 2 fb�1 with �D2 = 10%:B0 ! ��: 500 B0 ! K�: 2000B0s ! K�: 250 B0s ! KK: 1000

b. Fitting by exploiting di�erent CP deay asymmetries:�Amix(��) = 0:14 �Adir(��) = 0:10�Amix(KK) = 0:10 �Adir(KK) = 0:10BTeV:a. Reonstruted events: 2:2� 104b. Tagging e�etiveness �D2 = 10% S/N = 0.6. �A = 0:023Donatella Luhesi Convegno sulla Fisia a Lep 18



How to extrat  at CDFR. Fleisher method (Phys. Lett. B 459, 306 (99)):- CP violation in B0 ! �� related to one inB0s ! KK- Need to measure Amix(��), Adir(��), Amix(KK)and Adir(KK).- Unknown variables: d = penguins/tree ratio,� = strong interation phase of this ratio, = Arg(V �ub) and � = Arg(V �td)- By �tting the M.C. data with d �xed we get� � 10o with a 4 fold ambiguityB0s ! D�sK�:- Deay rate depends: sin( � Æ) and os( � Æ)- Theoretially lean and reasonable branhing ratio- Need tagging and time dependent analysis- Bakground ( mainly B0s ! Ds�) separation verydiÆult- Tagging e�etiveness, �D2 = 11:3%- For 2 fb�1 and S/B = 1/6 � sin( � Æ) � 0:7- If �� > 0:1 resolve the disrete ambiguitiesDonatella Luhesi Convegno sulla Fisia a Lep 19



How to extrat  at BteVB0s ! DsK:- In 2 fb�1 � 1600 events if BR � 10�4- S/B � 10, �t=t � 0:03- The measurement depends on several quantities: xs,�� and B0s ! DsK branhing frations- Mini-M.C. with parameters: xs = 30, �� = 0:16, = 49o, Æ = 10o and � = 0:7.- By �tting the M.C data �() = 10oAtwood, Dunietz & Soni method: B� ! D0K�- CP violation enhaned in B� ! D0( �D0)K�D0( �D0)! K+��- Need 2 di�erent D0 deay mode to extrat :2o D ! K+K�- CP asymmetry: N(B�)�N (B+)N (B�)+N(B+) no time dependene.- In 2 fb�1 410 B ! K�(K+��), 2500B ! K�(K+K�)- Physis bakground: S/B>5, Combinatorialbakground S/B>1- By �tting a ombination of these deay rates  anbe measured with an error � 10o if strong phasedi�erene is grater than 15oDonatella Luhesi Convegno sulla Fisia a Lep 20



SummaryRun II CDF and D0- Preise measurement of sin(2�)- Preise determination of xs, osillation frequeny inB0s - �B0s system- These two measurements together allow to hekUnitarity- Measurement of ��� and possibly New Physis hint- Study of B ! �� asymmetryBeyond Run II BTeV Upgraded CDF and D0- Determination of - Measurement of sin(2�) by using B ! ��Many important measurements will be done atTevatron in Run IIChallenging measurements would be possible BeyondRun II with BTeV and the upgraded CDF and D0detetorsDonatella Luhesi Convegno sulla Fisia a Lep


