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SMT+CFT for |?|<2
SMT only for [?|>2

Excellent Tracking acceptance:
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Excellent Lepton Acceptance
Muon ID:

MC: B® D'uX, D’® K'p’ Overall efficiency (from data)
E plateaus at about 85-90%
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»>h|<06-a pT»45GeV
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Electron ID:

» Calorimeter goes out to -

» Low pT electron ID isin progress

» At present, we can detect electrons with pT>3 GeV and -
Average efficiency is about 75%

» Working to extend to higher values of . and lower pT
threshold
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E !" %

Silicon Track Trigger is built and Is being commissioned
Expect to start taking data soon after the shutdown

< Track Fit Card
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w B Physics Program at DO

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

» Bgs mixing, .

» Raredecays: B, ® m'm Insome SUSY modelsrateislarge
» Beauty Baryons, L, lifetime...
» Other particles, eg., B

» b production cross-section: In Run I, measd. Rates x(2-3) higher
> Quarkonia - IR production, polarization ...

» No dedicated Particle ID — Silicon provides limited separation
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B Mixing is high priority

We need:

» Final State reconstruction (Eckhard Von Toerne stalk on Wed.)

» Ability to measure B decay |length (Daria Zieminska stalk on Thurs.)

» B flavour at decay and production (Ting Miao’stalk on Thurs.)

measurement -

e
2 S+B

Oct 14, 2003 Vivek Jain — BNL 11
Beauty 2003

Significance of mixing \/NeDZ - (Dm*St)Z/Z S



One can reconstruct B¢  in hadronic and semi-leptonic modes

> Hadronic modes e.g., Bs® DY p”
Pros. Very good proper time resolution
Cons: Low branching fraction ( » 0.5% ), triggers

> Semi-leptonic modes, e.g., Bs ® D mn
Pros. Large Branching fraction » 10% , triggers
Use both Muon & Electron final states
Cons: Poorer proper time resolution
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SL modes have largeyields

B, ® D.m'nX

50

0

D0 Runll Preliminary, Luminosity = 6.2 pl::'1

1.8 2 2.2
M(¢ ) GeV/c?
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DO Runll preliminary

Usefor B, mixing, lifetimes, etc.

| DO Runll preliminary |
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Inclusive B lifetimeusing B® D °mnX
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» Also looking at hadronic modes
» Plan to reconstruct the semi-electronic final state
» Working on getting an estimate of the proper time

resolution for the semi-leptonic mode—thisis
crucial
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w Flavour tagging

» Use flavour-specific decays to get flavour of B at decay
» To get flavour of B at production use

Soft-lepton tags — High tagging power, low efficiency
(SL decay of other B)

Jet Chargetag - Poorer tagging power, high efficiency
(track-jet from other b quark)

Same Side tagging - Poorer tagging power, high efficiency
(fragmentation, B**)
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Usethe B* ® J/y K™ signal to benchmark the flavour tags

DO Runll Preliminary, Luminosity=114 pb™

B" - Jhy K*

N= 123552

54 5.6

M(Jhy K*) GeV/c?




jet charge h jetq
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Same Side Tag Algorithm

2 7°§— DO Runll Preliminary
§ sn;— |prl #events in peak = 65 +17 x-- B* « > M ake cone (dR<O7) around B"'
E 50— | \
3 > Remove tracks belonging to B*
7 | > Choose track with highest pT
n; /¥ M(B*,x')-M(B*)|=0.426 +0.016 GIeV. | (try other Criteriatoo)

o gl e e A S S e e
0 0.2 04 06 D08 1 12 14 16 18 2
M(B*, =) - M(B *), GeV

B ® B'p- > Q; =-Qx means correct tag

One source of pions for same side tags

Oct 14, 2003 Vivek Jain — BNL 20
Beauty 2003



B* — Jhy K" mass distributions
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Method Epsilon Tagging Figure of
power or Merit
Dilution
2
e (D) eD
(%0)
Soft Muon 5% 57% 1.6+1.1
Jet Charge | 47% 27% | 3.3x1.7
SameSide | 79% 26% |2.0+2.0
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Results based on B signal — DO Runl| Preliminary
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Wil also use electrons

Investigating with B®/B
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D&
Triggers:

» Most useful trigger for mixing isthe low pT inclusive single muon
trigger (pT > 2-4 GeV, depending on ?)

Wecanuseitfor Bs® D{ mn and
B:® D{p* ad B.® D{ e'n - I usedasflavour tag
» Can dso use dimuon trigger for semi-muonic mode

» Investigating trigger/DAQ upgrade for B physics
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Projections for 500 pb™*

B. ® D .mnX Single Muon Trigger: B, ® DminX Di-Muon Trigger:
i | g 6 ’
E ; Currentlimit  § |
4: 4:
o Also applies 3
: for electron :
o events on 2|
: Single Muon :
5 trigger line 1
o
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Projections for 500 pb™*

Single Muon Trigger:

Significance

Bs ® Dg)'p '

eD’=0.5, s, »110fs

We can combine the SL and
hadronic modes and obtain

:||1|||:1|||:||i|:1||||1|| L 11 abetterllmlt/reSUH:

0 5 10 15 20 25 30 35
Delta Ms (ps-1)
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Quarkoniaat DO

» Have older results on J/Psi production. Will update
- Cross-section asafunction of pT and ?

» Started to look at Upsilon production characteristics
- We presented a preliminary pT distribution at QWG 03
- Once we re-process our data, we will also produce
absol ute cross-sections.
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Run Il Integrated Luminosity

19 April 2002 - 30 September 2003
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Conclusions

» Making good progress in understanding
our detector — lifetimes, flavour tags ...
» Measure Dm, to benchmark analysistools

» Investigating Trigger/DAQ upgrade for
B physics
» Exciting times ahead...
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Details of flavour tagging

. o 2
method | #N tota | #N R | #N W Eff'oc' ency | Dilution | €D
0 | 00| g
Muon 1964 63 37 | 50+07 |570+193 | 16%11
JtQ | 1020455 | 301425 | 174+22 | 46.7+2.7 | 26.7+6.8 | [BISEIT
Same Side| 1025+#52 | 507+30 | 295425 |79.2+2.1]26.4+ 4.8 9.9%2.0
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w 5. Estimating efficiency & dilution for signal events

» \WWe know the fraction of background events in the mass window (before tagging): 51.9%
 This corresponds to 968.7 (1046.8) background (signal) events.
* I’m using the sideband tagging efficiency (4.9£0.3)% as the background tagging efficiency
» \We have 100 tagged events in the mass window; (4.9£0.3%)x968.7 = 47.5+3.0 of those
must be background.
» 0, the # of signal events must be 100- 47.5=52.5+3.0; this gives asignal efficiency
of 52.5/1046.8 = (5.0+0.7)%
o If | write down the raw dilution as

_ Scorrec'[ + Bcorrect ) Swrong B Bwrong — 63- 37

Draw
Sret *+ Beoret + Swerg * Burerg 63+ 37

correct correct

after some math | end up with

_ Draw - (1' a), Dbgd

signal —

D

a

where a: the fraction of signal eventsin tagged sample (52.5/100)
and Dy,y: the sideband’ s dilution (- 8.2£6.4 %)
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Same side tagging

=
B meson direction Fy

I“, £+ PI'R

1 =
" Candidate track P
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D5 Track Fit Card (TFC) Design

O
CFT outer IaC)D/e.rQ\ O

\ \
+1-mm road\ -
Voo
Voo
Q \
O\
] O \ \
CFT inner layer \ o

SMT barrels
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Performs final silicon cluster
filtering and track fitting

— Lookup table used to convert
hardware (e.g., channel, etc.) to
physical coordinates (I,f )

— 8 300-MHz 32-bit integer Texas
|nstruments DSPs perform a
linearized track fit

1‘(r):£)+kr+f0
I

— Fit using precomputed matrix stored
In lookup table
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» Silicon Microstrip Tracker: e 5y

_ _ 793K channels
» 6 Barrels 4-layers, Single/Double sided, >05% active

2/90 deg. stereo, |z[<0.6 cm, Radius. 2.7-10 cm

> : D-Sided, * 15 deg stereo Rad. hard to
1 MRad
» 4 Forward H disks S-sided, = 7.5 deg stereo,
Iz| =+ 1.1/1.2 m, Radius: 9.5-20 cm
Hit resolution is 10 IT

» Trackingto h »3(q » 6°) Signal/Noise > 10

Oct 14, 2003 Vivek Jain — BNL A
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