
Experiment and BNL

Serban Protopopescu

Brookhaven National Laboratory

April 18, 2006

- 1 - S. Protopopescu: DØ and BNL



OUTLINE

• Overview of DØ experiment

• BNL-DØ personnel

• Major BNL Contributions

• Present Status

• Summary

- 2 - S. Protopopescu: DØ and BNL



The DØ CollaborationThe DØ Collaboration

 
 
 
 
 

   

 

HCIP, Hochiminh City

University College, Dublin

AZ  U. of Arizona
CA  U. of California, Berkeley
       U. of California, Riverside
       Cal. State U., Fresno
       Lawrence Berkeley Nat. Lab.
FL   Florida State U.
IL    Fermilab
       U. of Illinois, Chicago
       Northern Illinois U.
       Northwestern U.
IN   Indiana U.
       U. of Notre Dame
IA    Iowa State U.
KS  U. of Kansas
       Kansas State U.
LA   Louisiana Tech U.
MD  U. of Maryland
MA  Boston U.
       Northeastern U.
MI   U. of Michigan
       Michigan State U.
NE  U. of Nebraska
NJ   Princeton U.
NY  Columbia U.
       U. of Rochester
       SUNY, Stony Brook
       Brookhaven Nat. Lab.
OK  Langston U.
       U. of Oklahoma
RI   Brown U.
TX  U. of Texas at Arlington
       Texas A&M U.
       Rice U.
VA   U. of Virginia
WA  U. of Washington

Ann Heinson, UC Riverside

FOM-NIKHEF, Amsterdam
U. of Amsterdam / NIKHEF
U. of Nijmegen / NIKHEF

JINR, Dubna
ITEP, Moscow
Moscow State U.
IHEP, Protvino
PNPI, St. Petersburg

Panjab U. Chandigarh
Delhi U., Delhi
Tata Institute, Mumbai

Lund U.
RIT, Stockholm
Stockholm U.
Uppsala U.

Lancaster U.
Imperial College, London
U. of Manchester

KDL, Korea U., Seoul CINVESTAV, Mexico City

     U. of Aachen
     Bonn U.
     U. of Freiburg
     U. of Mainz
Ludwig-Maximilians U., Munich
     U. of Wuppertal

LPC, Clermont-Ferrand
ISN, IN2P3, Grenoble
CPPM, IN2P3, Marseille
LAL, IN2P3, Orsay
LPNHE, IN2P3, Paris
DAPNIA/SPP, CEA, Saclay
IReS, Strasbourg
IPN, IN2P3, Villeurbanne

U. San Francisco de QuitoCharles U., Prague
Czech Tech. U., Prague
Academy of Sciences, Prague

U. de los Andes, Bogotá

IHEP, BeijingLAFEX, CBPF, Rio de Janeiro
State U. do Rio de Janeiro
State U. Paulista, São Paulo

U. de Buenos Aires U. of Alberta
Simon Fraser U.

650 collaborators, 80 institutions (41 non-US), 19 countries

Run I(1992-present): 132 publications

Run II(2002-present): 30 publications accepted, additional 5

submitted

Most recent publication: ”Search for the Higgs Boson in

H− > WW ∗ Decays in pp̄ Collisions at
√
s = 1.96 TeV”, Phys.

Rev. Lett. 96, 011801 (2006).
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Data taking eff.

> 85% since

Jan.2003
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Recorded 1.2 fb−1

Up to 1 fb−1 used

in analyses so far.

RunIIa ended

Feb. 19, 2006
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1 fb−1 Results at Winter conferences

• First direct 2-sided bound on the B0
s oscillation

frequency

• Measurement of BR(Bs → DsDs)

• Measurement of the Lifetime Difference in the Bs

System

• First Measurement of Br(B0
s → D−

s1(1536)µ
+νX)

• Search for Flavor Changing Neutral Current Decays

D → π + µ+µ−
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1 fb−1 Results at Winter conf. (cont’d)

• Bd Mixing Measurement

• Study of Excited B Mesons

• First Direct Observation of the B0
s2∗ Meson

• Limit on Higgs → WW ∗ production

• Search for Gauge Mediated SUSY in γγ events

with Large /ET
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BNL-DØ group

Current BNL-DØ members:

A. Patwa (100%), S. Protopopescu(100%), S. Snyder (50%),

Kin Yip (30%). Total 2.8 FTE’s

1 resident at FNAL (A. Patwa). 1 additional post-doc soon.

Major Service Contributions:

• FPS hardware and software maintenance (A. Patwa)

• Online and offline software maintenance (S. Snyder, S.

Protopopescu)

• Data processing (K. Yip)

• τ id coordination (S. Protopopescu, A. Patwa)
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Physics Analysis:

• Measurement of the Lifetime Difference in the Bs

System

(K. Yip)

• Studies of Z → ττ , W → τν, H → ττ , SUSY-τ

channels

(A. Patwa, S. Protopopescu)

• Top Mass Editorial Board

( A. Patwa, S. Protopopescu (chair), S. Snyder)
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Forward Preshower Detector
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Photon Selections:

Loose Photon Cuts

(no FPS match)

Loose w/ FPS match

 Candidates w/ Photons in FPS Coverageγν e γ for W
γeM →

DO Run II Preliminary

• covers 1.5 < |η| < 2.5

• MIP and Shower layers

separated by

2X0 Pb absorber

• help discriminate e, γ
match MIP hit to EM cluster

– FPSMIP-EM: dR< 0.1

– FPSShwr-EM: dR< 0.1

– FPSMIP-FPSShwr: dR< 0.08

• Remove Z → ee bckg

from Wγ → eνeγ
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Physics with τ ’s
Z → ττ Cross Section

Use channel τ1 → µ + τ2 → had or e
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pµ
T > 12 GeV, |ηµ| < 2.0

pτ
T > 10(5) GeV, |ητ | < 3.0

Select back-to-back µ, τ (|φµ − φτ | > 2.5)

split sample into opposite sign (OS) µ, τ

and same sign (SS) µ, τ (estimate background)

σ(Z → ττ) = 237 ± 15stat ± 18sys ± 15lum pb

PRD 71, 072004 (2005) (
∫
Ldt =220 pb−1)
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∫
Ldt =220 pb−1 ≈ 1400 τ ’s(→ had, e)
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MSSM Higgs→ ττ Search (
∫
Ldt =350 pb−1)
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Limits from fits to

M(eµ, τ, /ET ) distributions

Rules out MSSM Higgs

for some MA, tanβ regions
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SUSY searches in 3 lepton final states

Exclusion domains
121λ obs. 

122λ obs. 

133λ obs. 

121λ exp. 

122λ exp. 

133λ exp. LEP excluded
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R-parity violating limits

assuming λ121 = λ122 = 0.01,

λ133 = 0.003
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Chargino Mass (GeV)
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B physics

Bs mixing:
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untagged tagged

Use events with Bs → µν +Ds → φπ.

27,000 events, 5600 tagged with an additional µ.

Use asymmetry between opposite and equal sign tags to

measure ∆ms, only possible at Tevatron.

Check method by measuring Bd oscillation:

∆md = 0.506 ± 0.026 ps−1 (World Av.= 0.506 ± 0.004 ps−1)
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Bs mixing (cont’d):
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Observe 1% probability that

∆ms > 26 ps−1 (2.5 σ).

17 < ∆ms < 21 ps−1 at 90% CL

Expected ∆ms = 18.3 ± 1.7 ps−1
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Lifetime Difference in Bs system
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Extract lifetime difference

between CP-even

and CP-odd Bs states

by simultaneous fit to

mass, proper decay length

and angular decay dist. of

Bs → J/ψφ events
CP-violating δφ = −0.9 ± 0.7
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.

Mtop   [GeV/c2]

Mass of the Top Quark (*Preliminary)
Measurement Mtop   [GeV/c2]

CDF-I   di-l 167.4 ± 11.4

D∅-I     di-l 168.4 ± 12.8

CDF-II  di-l* 164.5 ±  5.5

D∅-II    di-l* 176.6 ± 11.8

CDF-I   l+j 176.1 ±  7.3

D∅-I     l+j 180.1 ±  5.3

CDF-II  l+j* 173.4 ±  2.8

D∅-II    l+j* 170.6 ±  4.6

CDF-I   all-j 186.0 ± 11.5

χ2 / dof  =  8.1 / 8

Tevatron Run-I/II* 172.5 ±  2.3

150 170 190

Matrix element method

with b-tagged events(∗)

CDF 600 pb−1 sample

DØ 350 pb−1 sample
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Other Recent Results
• Limits on leptoquark masses (> 240 GeV 1st & 2nd

gen., > 213 GeV 3rd gen.)

• Limits on extra dimensions

• Top cross section measurements

• Measurement of W helicity in top decays

• Limits on t̃̃t̄ production

• Searches for long lived neutral and charged heavy

particles

• Search for excited muons
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Summary

• Tevatron and DØ detector performing very well

1.2 fb−1 recorded in Run IIa

• Expect to accumulate > 1 fb−1/year in Run IIb

• First RunII published results in 2004, submitted 3

papers/month since January 2005.

• BNL will continue to play an important role in:

– Maintenance of software infrastructure

– Development of analysis software

– Development of τ -triggers

– physics analyses of channels with τ ’s.
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