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D@ Run Il B PhysicsGoals and Aspirations

QCD tests

e Cross sections

e correlations

e charmonium polarization

CP violation and CKM angles
*sin(23) B - J/yY +Ks
e sin(2a) B - n'n”

e possiblyy  Be - DEIK?

Non SM CP violation
® BS — J /¢l+¢

B mixing
e B, - D,+nn
¢ BSHJ/QU'FK*

Spectroscopy and lifetimes
* BO, B+, Bs, Bc, /\b

Rare and radiative decays
« B-I'I" B ITI™X,
¢ Bs — K*y




The D@ Upgrade
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New Solenoid, Tracklng System |

Si, SciFi,Preshowers

+ New Electronics, Trig, DAQ



The D@ Upgrade

Built on previous strengths:
» excellent calorimetry
e good muon coverage and purity

Significantly improved tracking and triggering

capabilities:

* new inner tracker with silicon vertex detector and
scintillating fiber tracker

« 2 Tesla magnetic field

e enhanced muon triggering

» pre-shower detectors for electron ID and triggers

e level Il impact parameter trigger




The D@ Inner Tracking System
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The D@ Silicon Detector
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* 6 barrels (12cm) with 4 layers each 77;/ P s, w@:\\

« 16 disks /{; i/’?i%:sé\\i
e Hit resolution: 1Qum \” /;j jﬁx /jt %/Z&
* Primary vertex resolution: é\k? // /

5 10pum in x-y, 30pm in z
 Radiation hard to 1 Mrad _~




The D@ Fiber Tracker
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8 cylinders with 4 layers of 830m scintillating fibers each
« Radial and alternating u v{2stereo doublets
» Fast response, good resolution, low mass



The D@ Pre-shower Detectors

1/4 Detector
Bl CAL tower
Bl Pre-Shower
r_.CFT Layers

« 2 X, pre-radiator (solenoid + lead)

* Triangular scintillator strip layers
1 central: 3 layers (axial + 2@tereo u-v)
1 forward: 4 layers (22%stereo u-v)



D@ Central Muon Scintillators

A-@ Counters
e 630 scintillation counter:
e (AnXxAp=0.2x4.5)
* full coverage in the

central region

e allow low pr muon
triggers
o pT>15GeV/c




The D@ Forward Muon System

« 3 layers of high granularity mini drift tubes
1 position resolution of ~ 350m

3 scintillator pixel layers
0 (AN xAp=0.1x4.9)



D@ Upgraded Detector Performance

 Good Momentum resolution:
0 dp,/p;2=0.002 (Silicon + Fiber tracker)
« High tracking efficiency:
0 at least 95 %n| < 3 (Silicon disks)
* Vertex Reconstruction:
o primary vertexoVete = 15-30um (r-g)
1 secondary vertex:.gVe®™=40um (r<p) , 100um (r-z)
» Excellent lepton coverage trigger and ID efficiency:
0 muons: p> 1.5 GeV |n|<2
0 electrons: p>1 GeV, n| <25
e Impact parameter trigger




B Physicsin the 21st Century

Experiments will confront the Standard Model interpretation of CP violation
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Sin(28) viaB - J/WK

e full reconstruction of final state

T[+
7 two V's
1 Soft pions
 measure decay length
 tag flavor at production
-

B ‘*M B .
""" e same side flavor tag

1 pion charge
€+
» opposite side flavor tags
o lepton charge

1 jet charge
Q>0.2



B - J/YKg Reconstruction

o J/W — - requiretwo central tracks with p; > 1.5 GeV/c
e Kg — 71777 uselong lifetime to reject background: L,,/O > 5
* Perform 4-track fit assuming B J/¢+Kg

- congtrain 7777 and u pto mass of Kg and J/¢ respectively
- force Kq to point to B vertex and B to point to primary

X’/ ndf 9434 | 16
250 Constant 256.4
Mean 5.271
B Sigma 0.1018E-01
200
150 |
100
50 |
0 ; \ L0 | O ‘

1 1 | ‘ 1 1 ‘ 1
5.1 b.15 5.2 5625 53 5.35 54 545 5.5
J/Y + K fitted mass  (GeV/c?)



Sin2f Expectations for 2fb

For atime independent analysis.

. 1+ X2 1 B
g(sin2p) = d 1+—
X4 NeD? S
mode Jw—> 'y | y—>¢e'e
trigger eff. (%) 32 25
o B~0.75
(S/ ) reco’d events 8,500 6,500
* eDr= 7% o 0.13 0.15
o (sinzp) 0.10

But, since most of the background isat small t's, a time
dependent analysis gives reduced errar(sin2) [10.07

And this is just in the first two years - 2 fb1. We won't stop there



New Director - New Run |l Plan

* No long shutdowns

e Gradual luminosity improvements as we run
 Run until LHC results tell us to stop

e 5 fbl per year at peak

L (b g'ﬂm;;zr E‘; o (sn2B)
2 15K 0.07
5 38K 0.04
10 75K 0.03
20 150 K 0.02




Sin(24) M easurement

Goals for this workshop:
* WOrk on reconstruction algorithms

e determine tagging efficiencies and
dilution factors

1 does neural net tagging help ?

ecan a (combined) Tevatron measurement
scoop Babar/Belle ?



B Mixing

Generated xg = 20, smeared

Use fully reconstructed events

* Bs » Dg 17* £ s
e Bs - Dsmim % os
* Bs - W+ KT
n ED?2~5% o feseo
- o(t) ~ 60 fs
Need opposite side lepton for Z: i

trigger O S

3 3.5 4
Proper time (ps)



B Mixing

Goals for this workshop:
 study all decay modes

e use of kinematic fits to improve proper
time resolution

0 can wefit for missing vin semileptonic decays ?

o find a better way to trigger on these
events !



Conclusion

What we hope to achieve at this workshop:

recruit people into B physics

study our capabillities for key measurements

exchange ideas with our friends across the ring and in the high rise
1 combined Tevatron measurements ?

confirm that we have the proper triggers

test and develop our Run Il software
5 do current reconstruction algorithms work for B physics ?
o develop new tools: V finding, kinematic fits, neural nets

Make sure that we have the necessary tools and
understanding to make significant and timely
B physics measurements in Run ||



