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D@ Collaboration BROGKHAVEN

> Composition of the collaboration

« 638 collaborators
- 140 graduate students
- 92 postdocs
« 77 institutions from 19
countries
- 36 US, 41 non-US

« 160+ Ph.D.’s awarded
— 16 Run II Ph.D.’s

> Run I publications (1993 — present)
- 125 physics papers published or accepted; recent additions include:
- "“Search for large extra dimensions in monojet + ﬁT channel with D@"”, PRL 90 (2003).
- additional 3 submitted, include:
- “An Improved Measurement of the Top Quark Mass”, Nature (2004).
- lepton+jets: M., = 180.1 + 3.6 (stat) + 3.9 (syst) GeV/c? = 180.1 + 5.3 GeV/c?
> RunlIl

« 40 analyses in review; 2004 D@ Publication Plan: 30 publications

- “Search for Doubly-charged Higgs Boson Pair Production”, (hep-ex/040415),
submitted to PRL.

- “Observation and Properties of the State X - 3/ttt in pp collisions at Vs=1.96 TeV at
D@"”, under collaboration review.



BNL-D@ Group BROOKHAUEN

> Current BNL-D@ Masthead

« V. Jain, S. Kahn, J. Kotcher, A. Patwa, S. Protopopescu, S. Snyder, A.
Turcot, K. Yip

6 scientists >90% D@, 2 at the >25% level
1 post-doc (Patwa), remaining are full-time staff
3 resident at Fermilab: Kotcher, Patwa, Turcot

> Major contributions to hardware, software and physics
Key leadership roles

Jain 0 Co-Leader of B-physics analysis group

Kotcher 0 Run IIb Upgrade Project Manager (past), Run II Technical
Integration Coordinator (present)

Patwa [0 Coordinator FPS subdetector operations and commissioning
Protopopescu [0 Co-Leader: offline algorithms (past), simulation
software (past), tau-id group (present)

Turcot 0 Co-Leader: calorimeter and preshower software development
(past); Co-convener of Higgs Multi-jet subgroup; Deputy Chair: Run II
Trigger Board

and “working” roles...



w D@ Organization [BROOKHEVEN

Spokespersons |
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T. Diehl N. Hadley Bernardi M. Tuts B. Vachonn
A. Turcot J. Wittlin
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Technical Integration Computing and Software Physics
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BNL continues to play prominent leadership role and is heavily involved
in areas of detector operation, trigger, software, and physics analysis




w BNL-DO@ Hardware & Software Contributions BReohsuen

> BNL playing integral contribution in management as well as hardware and
software at all levels

> Hardware and Software Contributions
« FPS commissioning and operations (Patwa)
- Development of online infrastructure software (Snyder)
* Run II trigger development (Turcot)
- Development of L1 track trigger simulation software (Jain)
- Integration of Silicon Track Trigger (Jain)
- Offline infrastructure and analysis software (Jain, Protopopescu, Snyder)
- Tau-id offline algorithm and trigger tools (Protopopescu, Patwa)
- Offline calorimeter software (Kahn)
- Software development for FPS (Patwa, Protopopescu, Turcot)
 Run II management (Kotcher)

> Physics analyses focused on two primary topics
« Searches and physics beyond the SM
— Higgs (Kahn, Snyder, Turcot)
— SUSY -t channel (Patwa, Protopopescu)
 Heavy Flavor Physics
- B¢ mixing, X(3872), lifetime studies (Jain)
- K, reconstruction (Yip)



w Experiment Overview SROouRaUEN,

> Detector operating stably and efficiently
« We have ~310 pb! of data recorded (398 pb! delivered)
« Some luminosity used for commissioning, tests, calibrations, etc...

- Utilizing both on-site and off-site data processing: entire 200 pb-! pre-Sept
‘03 shutdown data processed and available for physics studies

> Present work
« Commissioning and integrating Silicon Track Trigger (STT) into readout
- Integrating Forward Proton Detector (FPD)
- Optimizing triggers for efficient data taking at higher Run II luminosities
- Continually improving systems to enhance long-term operation and reliability

> D@ Run II Physics program building momentum
« Broad range of physics results presented at Winter 2004 conferences
« Top, Higgs, New Phenomena, Electroweak, QCD, B-physics

> Run IIb upgrades are baselined, approved, and making excellent
progress

» Silicon Layer Zero, Trigger, and DAQ



Efficiency
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~310 pb-! of data to tape

o ~x2.5Runl (125 pb)

e 150-250 pb1 being used in
current physics analyses

e Just in the last couple of
months... D@ computing

systems served up to 8 billion
events for analysis

19-Apr-2004

Luminosity (pb'1}

Recording physics quality data
with high (~ 90%) efficiency

e ~2 pb!on typical “"good” day
e ~10 pb on typical “good” week
(= Run Ia)

« Coming days... updated trigger
menu will be installed for higher
luminosities
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Remote Internatlonal Monitoring for the D@ Experiment

':".-.-I o . I— a r|-. ."

b, f' =

; D AL
S h—ﬁr_ , l_. Detector Monltorlng data sent &ﬁ-—\

NIKHEF
Amsterdam

D@ physicists in Europe
and Asia use the internet
and monitoring programs to
examine collider data in real
| time and to evaluate
| e detector performance and
NEES maNn -‘. i) data quality.
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All daytime detector monltorlng shifts are now run from BraZ|I =2



w Run II Detector [0 Tracking Eopmiaims,

Semi-quarter (r-3) view of DO Detector Szlicon Tracker (S M D
r-pend-view > Four layer barrels (double/single sided)
CPS > Interspersed double sided disks
/o comwan~ > 840,000 channels

Central Fiber Tracker (CFT)
> Eight layer sci-fi ribbon doublets (z-u, z-v)
> 77,800 fibers using VLPC readout

CC CRYOSTAT W;L‘LS
CENTRAL
CALORIMETER (CC)

SOLENOID
MAGNET (2 T)

b 2T Solenoid
CALORIMETER (EC) > Encloses SMT and CFT
WALLS
Central (CPS) and Forward (FPS)
Preshowers

> Scintillator strips, WLS
fibers readout

> axial + stereo (Central) and
stereo (Forward)

> 7,680 channels (Central)

0 > 14,968 channels (Forward)
} DMENSION IN' ( mem ) > VLPC readout
H SMT B : SCINTILLATOR
| B~ o BNL/SB: FPS desi ft
H PP beam (Berylium Pipe) *H ,—H ‘W /SB: esign, sortware,

construction, installation,
operation and commissioning







> Enhances D@’s electron, photon
triggering capability and offline
identification

System has been operating
stably and in final stages of
commissioning

- Performance being
optimized jointly with
entire D@ VLPC detectors

« FPS trigger being phased
into readout

Offline reconstruction using
matched u,v clusters and
energy calibration

« MIP peaks with collider
data - calibration

 Cluster matching with D@
inner tracking
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MIP Energy in FPS Layer - (a) two strips and (b) > two strips

X/ndl 5446. / 2
Conslont  0.2299E+05
Mean 1.021
Sigmo 05993

(a) 2 strips:
Doublet Energy
consistent

with passage of
single particle

— DATA

— Gaussian Fit
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(b) For strips > 2:
Energy consistent
with passage of

2 particles

— DATA

— Gaussian Fit
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w B-physics: X /i BROOKHAUEN
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> Last Summer, Belle discovered new state
« X- J/yrttt, where 3/ —ptpe
- Belle's discovery confirmed by CDF and D@
> Production of X with (2S) compared using different variables
- e.g., looking at rapidity, y, results appear to be consistent with {(2S)

> What kind of particle is the X?
« Charmonium, D-meson molecule, ...



w B-physics: 1(B*)/1(B?)

> Novel technique to measure t1(B*)/1t(B9)
- Divide B+ - D% X and B? _. D*uX each into 7 time intervals
« Measure ratio of events in time bins

D@ Runll Preliminary, Luminosity=250 pb'1 D@ Runll Preliminary, Luminosity = 250 pb™
o ~ 1090004600 D°_sKx ' Dominated .  24944:750 DD
e /e | by B%: 86% | *
a0000 | R oK' 4000 |- T ¢ wDT
- 4 - [+ D ptDr
20000 A 2000 |- [+
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0 y ° 0 L e e
1.6 1.8 2 22 0.14 0.145 0.15 0.155 0.16
M(K7) GeV/c? M(D'r)-M(D’ ) (GeVic?
D@ Runll Preliminary, Luminosity = 250 pb™
% 0.35 |- +2/NDF = 4.0/5 )
3 Ratio = 1.093 + 0.021 £+ 0.022 I
=3
E 0.3 + 5 %
< 025 ... and one of the
] o ] more precise results
°2 " Ratio of events in time bins
I:,'15-[1.1 0 0.1 0.2 0.3 04

Visible Proper Decay Length (cm)



w Towards a B.-Mixing Measurement BROOKHAVEN,

L e A
B, oscillations DG Run Il Preliminary
» Use D*+Il Sample to measure Bd | Asymmetry=(N"""" -N°*")/(N"""" WN7) |

Mixing (opposite u to tag flavor)

Am , = 0.506 = 0.055 + 0.049 ps*

> One of the more precise Tevatron
results

D@ Runll Preliminary, Luminosity = 250 pb'1

BoporX
94811253 D_—¢ T
3365239 D*—¢ rt*

3000

L er > B, mixing: much faster

L] wor
Am_ > 14.4 pst
—~——_ « Semi-leptonic: large yields but

proper time resolution is an issue
1000

- Hadronic mode: low yields but
better resolution

7 18 18 2 21 22 > Studies actively progressing

M($ 1) GeV/c®
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Detecting 1’s critical in any SUSY search in
multi-lepton final states

xxxxxxxxxxxx
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Branching fraction

o
=

BF of y*y,° into final states
with e,u (1) or hadronic t's (1,)

10 12 14 16 18 20 22
tanf

For tanp = 8, final states dominated by 1’s
Use Neural Networks (NN) to identify t's

- variables that measure jet narrowness,
calorimeter and track isolation, and
track multiplicity

— NN per decay type: 1, p, 3-prong
« richest channelsare W-twvandZ-tt
- essential step for understanding t-id

> Apply offline selections and measure NN

- Background: NN- 0.0, Signal: NN- 1.0

T-id and Z- 1t in Run 11

NATIONAL LABORATORY

NN for p-type D@ Preliminary
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Higgs searches BRODKHRVEN

> Several studies in progress for different decay modes of the Higgs

WH - evbb
e Using 174 pb of data

e Require e, E;, two b-tagged jets Run 174426 Event 7077298 Fri Mar 5 20:33:38 2004
e 25GeV < M{(W) <125 GeV
e Noeventsin 85 < m(jj) < 135 GeV

e 0(WH) xB(H-bb) <12.4 pb at
95% CL for m, = 115 GeV

> -D@ Run Il Preliminary L=174pb™ 30
o W + 2 b-tagged jets,
o 10 ¢ 25 GeV<M, (W)<125 GeV
N C
=~ - ET
ﬂ - ‘ e Data 360 (Gev)
c 1 .- [] W+jets
~ - Wt
w - 0 Wbb a7
al B other
10 ¢ [] WH x4
- (115 GeV) Bins: 188 ] r]
B 332?:3'0534 0 T47 73
-2 Min: 0.00933
10 = Max: 25.7
c mE_t: 48.6
= phi_t: 31.6 deg
0" 50 100 150 200 250 300 350 400 Run IT e bb candidate

Dijet Mass (GeV)



Higgs searches (cont.) BRODKHEVEN

H - WW - (ep)v(ep)v search SUSY bbh — bbbb search

e New Higgs search topology e 131 pb! of data

e 147-177 pb of data e Require = 3 b-tagged jets

e Require leptons (I,), /ET,  With 2 fb-1, will be sensitive to
Ag(lil;) < 1.5 - 2.0, veto jets tanp3 ~ 35 and m, ~ 100 GeV

e With 2.5 fb*!, will approach SM

-g_ DS Run Preliminary Q §§§§;i§ §\\\\\\\\\ . \%iilii §:i:§§§§
= & . :D@RunIIiPreliminary.
) H—-WW—eelep/pnp S 150 \S\\\i\ N
E 10
i i
== o excluded by -
m UJ = = )
Q0 10 this analysis 100 =
© = °
= 4" Generation Model )
©
= S
1 —
% Topcolor 501 - MSSM Higgs bosons
" L bb@(— bb), g=h, H, A
1
10 Standard Model
_____ | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | L
100 120 140 160 180 200 80 100 120 140
Higgs mass (GeV) m, (GeV)

Also analyses progressing in H - 11, Non-SM H- vy...
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Run II top candidate Lepton + jets
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Bdecay _
0 =" Primary vertex
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> Currently top can only be
observed at the Tevatron

> Coming soon...
- Top all-jets measurement
New limits on single top

> Also,

 Run II mass measurement
(using Run I technique) due
later this year

- anticipated statistical
error 6-8 GeV

Run II (e,1) + jets

D< Run Il Preliminary

e + jets
e U + jets
R Total (March 2004)
e | summer 2003
-5 0 5 10 15 20

G (pb)

o (pb)

Top Production

NATIONAL LABORATORY

Measured cross section consistent with QCD
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w Closing Remarks BROGKHRUEN,

> Run II physics program is fully underway and D@ is taking quality data
- At high efficiency
« Strong emphasis on Run II publications

> Detector commissioning is nearing completion
« Subsystems are performing well and operating stably
« FPS commissioning in its final stages

Continually improving systems for long-term performance and
reliability

> Brookhaven-D@ group continues to make critical contributions to D@ on
many fronts

« Management and leadership
- Software and hardware
« Physics analyses
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