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D@ Operations and
Detector Status
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D@ Data Taking

Run Il Integrated Luminosity

Daily Data Taking Efficiency 19 April 2002 - 23 August 2004 19 April 2002 - 23 August 2004
T
: I 7 on HNEEE
-‘ 1 000 38 ~471 pb~ on
L) ‘

I tape with :’

(09)
complete .”
detector ﬂ I‘

Luminosity (fb™)

i .._
0.30 . -

around 920% most of the time
August 3rd: 96.3% all-time best

Current upper limit: =94%
3-6% global front end busy (fracking readout)

Delivered Recorded
Since April 19™ 2002: 587 pb!' 471 pb’' (80%)
Since October 1*2003: 316 pb' 265 pb™' (84%)
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Shutdown Goals and Status |

Improve reliability and performance
of the detector
- Improve isolation of ground to reduce sensitivity
to external noise sources (in particular CAL)
- Attempt recovery of unresponsive CFI readout channels
- Perform “routine” maintenance
- Power supply (rad.hardness of muon system ...), cooling systems
- Individual channel recoveries

disabled HDIs

Study and recover. disabled shutdown

Si readout channels (HDI' »




Shutdown Goals and Status i

Preparations to facilitate Run llb upgrade installation
* Verify aperture for Silicon LO detector installation  §i°

- compllcqted and lengthy process
- preliminary conclusion: enough clearance !

*DAQ/Online upgrade

* Infrastructure modifications for
L1CalTrack, L1CTT, L1CAL

All D@ shutdown activities .- =ssiul and on track ...
... 8xpected to be completed by 22. November ...
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D® Computing

UNIVERSI
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Computing Status

Globally - doing ok / well - thanks to hard work of (relatively) few
- Reconstruction keeping up with data taking

- Data handling performing well

- MC production exceeded 1M events/week

- Reprocessing remotely

- Analysis cpu adequate — expanding

Expect x10 more data, at higher instantaneous luminosity
- Manpower and CPU moving to LHC - shared resources
- Increasing use of common solutions / grid
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SAM & SAMGrid

SAM (Sequential Access to Metadata) 25646
- developed by D@ & FNAL-CD
- 40 active SAM sites worldwide
- Over 2 PB moved last year = i e
- up to 200 TB moved per month D e

JIM (job & information management) 11 active JIM execution sites
Runjob (job workflow management)
SAM + JIM = SAMGrid
JIM and SAMGrid now default

af many MC centres
37 M events last year (>2M with JIM)
1.0- 1.5 M events/week

Cumulative Millions of Events
m = (=] o

hitp://samgrid.fnal.gov:8080/
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Run Il (Shank) Review

Annual Review (13-15 Sept.)
- formerly knows as Bird Review
- Both D@ and CDF: hitp://cdinternal.fnal.gov/RUNIIRev2004/runliMP.asp

@ Strong praise for D@, particularly for:
- use of SAM
- Off-site reprocessing, using SAMGrid
- Move towards common solutions/being fully grid enabled
- Factor x2 gain in reco speed

& Given budget guideline at review: $1.5 M
- $300k below projected need
- cuts needed, probably from analysis CPU and disk,
cannot cut on tapes, avoid cutting on reco CPU
- Potentially worse for 2006: project $2.3M
* affect planned rate to tape increase (lumi-related) (?)
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Algorithms (P14 & P17) and Reprocessing

TeV has made fremendous progress and Here, reco cannot
the fiming Isiagain a problem !(e_e_p up _with data
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p13/p14.01, reco 2003
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pP14.06.00, reco 2004

“ 5ID SIU FIU 80
starting instananeous luminosity (E30)
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P17 Algorithms

New reconstruction version p17:

various qualitative improvements to tackle p14 limitations (CAL calibration ...)
- detailed bookkeeping of changes in hall (database)
- Inter-¢ calibration of the detector itself

(= from electronics calibration, cannot be seen with pulser calib.)
- pedestal calibrations

- hon-linearity correction
- gain calibration

zmass = 91186 £ 0,071 GeV
resn = 3.344 +0.072 GeV
Nz = 4440 +30

pl4

0=3.34 GeV

o PE-¥T Fs 8. 20 =
100 110
Candidate mass (GeV)

liﬂﬂg E

3

Events /

zmass = 91.174 + 0.063 GeV
resn = 2.829 +0.069 GaV
Mz = 4436 +29

100 110 120
Candidate mass (GeV)



P17 Reprocessing

Level 3 trigger now. in parts faster by 30%

Reco timing task force

- examine all aspects of the tracking: detector issues, algorithm, coding ...

- Computing Division reacted quickly with 2 C++ experts

- gained 20-30% from low level optimization (machine code) and
investigations of algorithms ... more fo come ...

- also focus on memory consumption ...

pl17 being certified
(on physics and remote processing) =i

starl’' ~20 pb- 1 for tests and iterations
(bugfixes, further speedup)

start reprocessing Jan.05
( < 4-6 months)

750 CPUs
lsy Westgrid 900 CPUs

, 500 CPUs ¢
Next: gef ready for RunliB infegration \ Ly :zg g:gs
and high lumi (200-300 E30) ! - 230 CPUS |

equivalent to 1 GHz PlIl
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Plans

Will use SAMGrid for p17 reprocessing

- P14: 500 M events, 100 M done remotely
- P17: 1000'M events = 250 TB - all remotely
- from raw, need db access

- Need people (remote sites)

Important steps in our computing evolution
- MC - Reprocessing - fixing - analysis ?

Use of shared resources - LCG, Grid3 ...

Integration of tools: runjob, d@tools, d@rte, SAMGrid
2"° generation SAM TV

Central farm to run with SAMGrid

Analysis formats (TMB vs. ROOT trees)
- Data format working group formed (TMB-tree based, common analysis format CAF)
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D@ Physics Results

UNIVERSI

- 30 ©12.11.2004 PAC Meeting at FNAL - Amulf Quadt — D@ Physics Analysis/Publication Overview ROCHESTER ~ Page 15




QCD Physics

Preliminary:
= Measurement of Inclusive and Dijet Cross Sections

Submitted:

= Measurement of Dijet Azimuthal Decorrelations at Central Rapidities
Fermilab-Pub-04-217-E, hep-ex/0409040

... more coming ...
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Inclusive Jets and Dijet Cross Section

D@ Run Il preliminary

g

D data , Cone P=0.7
ly| < 0.5

1.5<|y|<20

20<|y| <24

NLO (JETRAD) CTEQEM
R..p=13, upg=pp=05pT"

TTTTI |||||'|'I'| T |||!_||.-_|__J__JF

Js=1.96TeV

L. =143 pb’

-,
-
"

e

1 I 1 1 I 1 1 1 I 1 1 I 1 1 1 I 1 1 1 I 1
100 200 300 400 500 600
p; [GeVic]

First corrected Run Il cross section
for forward jets

Important PDFE information in
cross section vs. rapidity

D@ Run Il preliminary

E NLO (JETRAD) CTEQEM
i H,__ﬂp =1.3, W =M= a5 p:m

data /theory

~[ ------ systematic uncertainty
pdf uncertainty -

- cone R =07, |y ”

|:| e T T I T
200 400 600 800 1000 1200 1400
M, GeVic®

Central region ijetl < 0.5,

data sample ~ 143 pb’

Run Il midpoint algorithm

sensitive to hadronically decaying
resonances

Good agreement between data and theory (NLO)
Large uncertainties due to jet energy scale
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® Decorrelation

high mass event: = - D@ | - - DO

pma* 5 180 GeV (xB00D) & pmex 5 180 GeV (x8000)

130 < p7= < 180 GeV (x400) ; E 0 130 < pT™ < 180 GeV (x400)
100 < p= < 130 GeV (x20) il [ ™ 100 < p™™ < 130 GeV (x20),;
75 < pm= < 100 GeV [ O 75<pT™< 100 GeV .27

— NLO 2 L
- LO 2 - HERWIG 6.505

test of multi-parton radiation / of o A - PYTHIAG 225

E NLOJET++ (CTEQE.1M) E - F'YTHIA

pQCD & phenomenology o W=ty 05 pf - Bl
sensitive fo radiation/jets 34 x 3n/4 r
without measuring them ... AD gy (rad) Ad gy (rad)

150 pb’’

observe increased decorrelation towards smaller p,
NLO pQCD describes data except for large Ao (pQCD not predictive)

UUUUUUUUUU
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Top-Quark Physics

reliminary:

- Search for single top production

= Measurement of the Top Quark Mass in I+jets Events
Measurement of B(t > Wb)/B({' > Wq)
W helicity of ttbar Decays in |+jets Events (topological)
W helicity of ftbar Decays in I+jets Events (b-tagged)

= Measurement of the ttbar Cross Section in I+jets Final States with Lifetime Tagging
-~ Measurement of the ftbar. Cross Section in the I+jets Final State
- Measurement of the ttbar Cross Section in ey Final State with Lifetime Tagging
Measurement of the ttbar Cross Section in the Dilepton Final State
Measurement of the ttbar, Alljet Cross Section using Secondary Vertex Tagging

Submitted:
Run I: New Measurement of the Top Quark Mass ...
hep-ex/0407005, submitted to PRL

Run I: Helicity of the W Boson in Lepton+Jets ttbar Events
hep-ex/0404040, submitted to PRL
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Top Quark Production

topological I+jefs: double b-tagged I+jets:
L+jets: 144 pb! e+jets: 141 pb’

" 40 s data

= data fitted toar
. fitted tthar 35 E fitted Wjets
[ fitted Wjets W fited QCD
B fitted QCD

30

no of events
no. of tagged events

25

20

15

} 10

0- ! s
0 o2 04 o6 D08 1

Likelihood Discriminant

oo bbb b b oo b Lo
0D 010203040506 0.7 0.8 0.9
opological likelihood

jet multiplicity

DZ Run Il Preliminary

b-tagged ey:

+5.1+26
H—e—-H 14.3 e

Ultra-pure sample of top events S et oo 5 2616
\ 2417

l+]ets (soft 1) 11 4+4.1+2.0

D@ Run\I Preliminary —o—H “*35-18

eu el (SVT) 11.9%58+14

4314
only
I+]ets (CSIP) 7 2+1 3419

V| @"H “C42414
H9-H

Number of events
[T
m
jal]
(%)
>
]
(=]
=
=
.
[

I+ets (SVT) +1.3+1.9
8.2 1.3-16

Extra b tag

all jets 7 71-3.41-4.7

HH ‘N_H "' 3338

Ll I L L L |u‘k\l L | Ll Ll | Ll |
0 5 10 15 20
2.5 3

Jet multiplicity o (pb)
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Top Quark Mass in Run-Ii

Measurementsiin |+jets channel (~150 pb:")

Template method uses templates for signal and background mass spectra
Ideogram method uses analytical likelihood for event to be

signal or background for each event

D ARun 1l Preliminary

DO Runll preliminary
Combined
1773 & 5.8 GeV "’”"

=

16 |- - i
E - Woddeta MO
14 B — F I GeY + Wedat WD

-2 log (likel hood )

12 |

Template

Ideogram

k o DE Run 1T Template (preliminary)
4 g ., . 1700+ 6.5 + '3 Gev b
| ] | ] 1111 :$ " &

u 1 11| I 11| L1 11 1 11| 11 111 11
80 100 120 140 160 150 200 22 F:‘Hmh 2‘::]3 3}:{. = - = : et D@ Run IT Ideogram (preliminary)
55 (G : . 2
1op mass (GeV! 1775458471 GeV

D Run 1

Template method m = 170 * 6.5(stat) +10.2/-5.7(syst) GeV P0435434 0V

CDF Run 1

Ideogram method m, = 177.5 £ 5.8(stat) £ 7.1(syst) GeV 176.1 £ 424 5.1 GeV

Run I world average

178.0+ 2.7+ 3.3 GeV - 4

new world average due to D@ reanalysis (ME method) 140 150 160 170 “:IU G Vl;m
Nature 429, 638-642 (10 June 2004), hep-ex/0406031 @y (e
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Single-Top Production

EW production of top quark ,

similar strength as stfrong production ! . s-channel

- direct probe of |V | t-channel

T B , B

c, =0.88 £ 0.07 pb c,=1.98 £ 0.21 pb

- search for new physics
- fopology similar to ttbar in |+jets,

D@ Run Il Preliminary

—
B
o

«voo fake-lepton
W/Z + jets

et

""" t-channel { x10)
s-channel (x10)

e+, SVT+SLT

Yield [counts]
=9 -—
(=] N
o o

-]
(=]
T T

t-channel (x<10)

[- 1]
o
T

s-channel (10)

s
(=]

N
o
T

35 4 45 5 55 156-169 pb"

jet multiplicity

(= =]
T

o
" .,

' a
*'h‘
ST

-;';:Ls-“:- -Y‘ I s "'1'*-:':::'.'-'.::.t.k.:::.‘::.'..'.".':
100 200 300 400 500
H, [GeV]

f

o(s-channel)

for observation o(t-channel)

o(s+t channels)

UUUUUUUUUU
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Higgs Searches

reliminary:
Search for H > WW: Dilepton Decays
Search for. Technirho Production in the Mode . > Wp,

= A D@ Search for Neutral Higgs Bosons at High tan in Multijet Events
Search for non-SM Light Higgs Bosons in the h > v Channel

Submitted:
- A measurement of the ratio of inclusive cross sections Zb/Zj
FERMILAB-PUB-04/297-E, hep-ex/0410078, submitted to PRL

- A search for Wbb and WH production in ppbar collisions at sqrt(s)=1.96 TeV
FERMILAB-PUB-04/288-E, hep-ex/0410062, submitted to PRL

Published:

Search for Doubly-charged Higgs Boson Pair Production
FERMILAB-PUB-04/045-E, hep-ex/404015, Phys.Rev.Letters 93, 141801 (2004)
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Standard Model Higgs Search

Last missing particle in SM use HZ and HW E c(pp —H + X) [pb]
(EW symmetry breaking — mass) Ridilzkelsi:1le ve=2TeV N gg = H

Light SM Higgs preferred Z= ll/vv, W= v with H =» WW
Key to understand beyond-SM-physics e R
(in MSSM m_ < 135 GeV)

.....
______

Search strategy a function of production
and decay channel ...
b-tagging a crucial tool

Z( ee/uu) b associated production 0 g0 To0 120 140 160 180 200
background to ZH production
probes PDF of b-quark
data lumi: ~180 pb'!

Q F o 5
> (a) DO N DO
& 15 +Data @ 20- »Data

o — Expectation =t — Expectation
L | B Charm+Mistag I @ Charm

n | OBkgd W 15 0 Bkgd+Mistag
£ 108 i

'E L

L 10

p—Zb
olpp= ; —0.023+£0.004 (stat. )% (syst.)

R=

tn
— T

NLO—Theory: R~0.018 £0.004 nhep-ph/0312024
J. Campbell et al.

150
b-jet pr (GeV/c)

decay length significance L,t Q,;

UUUUUUUUUU

2.11.2004 PAC Meeting at FNAL - Amulf Quadt — D@ Physics Analysis/Publication Overview



Search in the WH » evbb Channel

Event selection:
central isolated p_(e) > 20 GeV

MET > 25 GeV.
2 2jetsE >20GeV, Inl <2.5

require jets to be b-tagged

At least one b-tag

DO W 42 1 b-tagged jets

L=174 pb”~ e Data
LW + jets
]jQcD
Mt

Jwbb
Bl other

50 100 150 200 250 300
Dijet Mass (GeV)

require exactly 2 b-tagged jets to
suppress top bgd
observe 6 events, expect 4.4 + 1.2

DO W + 2 b-tagged jets
L=174 pb™' e Data
[JW + jets
| []QCD
-e- M it
| ] Wbb
- [ other
[TWH

0 50 100 150 200 250 300
Dijet Mass (GeV)

limits (@ 95% CL) on the production of
o(WH) B(H = bb) < 9.0 pb form =115 Gev

JES and MC simulation dominant syst.errors
... (W > pv) -channel coming soon ...
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Search for MSSM Higgs

Two Higgs Doublets H,, H, and 5 physical states
2 CP-even neutral Higgses
1 CP-odd neutral Higgs

2 charged Higgses

Free parameters: = (VEV ratio)

mp < myg

(mixing angle of h, H)
Higgs mass parameter
common trilinear

Higgs-sfermion coupling

tree level: mp < Imz < Iy

rad.corrected: mypy <

© 130 GeV Br(</>—>bl_9)~90%
. b
b
_>umn<,;€_<
q
5 )

g b
multi-jet sample (23 b-tagged jets)

E. cuts on jefs optimized for Higgs masses

-
O
O
(=]
-
-~
[}
e
g
>
11

D@ Run Il Preliminary

Data

Bkgd.
m, = 120 GeV

| L “"--"l""-——--u. E
100 200 300 400 500

2 leading b-jets M, (GeV)

D@ Run Il Preliminary

MSSM Higgs bosons
bbo(— bb), o =h, H, A

significant improvements expected from reprocessing
... bbtT coming next year ...

re-interpretation of LEP data
due to new m,

Excluded
by LEP

Inaccessible
0 20 40 60 80 100 120 2140
m,. (GeV/c™)
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Electroweak Physics

ﬂ’r/eliminqrv:

~ Direct Measurements of the W Boson Width
= Measurement of W evand Z > ee Cross Sections
~ Measurement of Z » uu Cross Section
~ Measurement of Z » 1t Cross Section
Measurement of WW Cross Section
Search for Inclusive WZ Production
Measurement of Z(y)-> Ily + X Cross Section

Measurement of W - |vy Cross Section

Submitted:
- Measurement of the WW production cross section

hep-ex/0410066, FERMILAB-PUB-04/293-E submitted to PRL

M 12.11.2004 PAC Meeting at FNAL - Amulf Quadt - D@ Physics Analysis/Publication Overview ROCHESTER ~ Page 27




W/Z Production

N

2
=
=

= acoeg ]
D0 Run Il Preliminary
|7 =177 pb
175 572 eve

N
[=J
[=)

Entries /2 GeV
g 8
[=] (=]

D
(=3
(=)

t'_"
el ISl |
80 90 100 110 120
Transverse mass(GeV)

co

O
Y ame

CDF and DO Runll Preliminary

PP—W+X = 1lvaX

Jf +* DO(e) ® Do(u)
A CDF(e) W CDF(u)
¥ CDF(7)

Runl  *Da(e) © Da(u)
ACDF(e) CICDF(n)

v o vy bow v bwv v v boww v v by v v by g a

175 18 18 19 195 2 205
Center of Mass Energy (TeV)

o

D& Run Il Preliminary

¢ Data
— Monte Carlo

— Background

7 =148 pb"

Z =TT (uvv/mv, pv, 3-prong)

NbUU
= y

- D Run 1l Preliminary

:_L(f= 207 pb-] - Data

- 1 946 events
— —v-background

- Z Tt MC +
B * *

Fytt
v s A it e
' ’

"

ny sbsbguthitbiontabo s,
8.3 0.4 0. 06 0.7 . 0.9 1

CDF and DO Runll Preliminary

PP—Z+X = Il +X

*D0(e) = @ Do(u)
WDa(1) ® CDF(u)
ACDFHe) m CDF(7)
Runl +DO(e) O DO(u)
ACDHe) [0 CDF(u)

PRI I T T U AU T NI N A T A M A AN A B S A M A

175 18 18 19 195 2 2.05
Center of Mass Energy (TeV)
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W-Boson Width (Direct)

', precisely predicted in SM (masses and couplings)
normalize m. templafes fo 72285 W > ey candidates (50 < M. < 100 GeV)
fit predicted shape o 625 candidates in tail region (100 < M. < 200 GeV)

normalize normalize

Standard Model
L o Fw=2.6GeV
- . D,=2.1GeV
[,=1.6 GeV

Hithet . ose Preliminary Result
: PETTTLIE e I
TRV RLET N

H[ Ll II_%||I|

L T T L | |
100 120 140

I1lii'vliII I I‘IEDIIII I IZU'EI DD RU” I
GeV
My (GeW CDF Run | (e+11)

DO Run Il Preliminary Hadron Collider Avg
« Data

MC+Background
Background

g
]

Events / 2 GeV

g

Preliminary LEP2 Avg
Preliminary World Avg

|[FEEEEREE EREE AN EERE AN AN AR NN N |
Ca A N N \ %5 9E 27 oA

(GeV)

o)
result: T = 2.011  0.093 (stat) % 0.107 (syst) GeV

consistent with SM and indirect measurement
syst. error dominated by EM & HAD resolution and underlying event




WW Production

Important test of the SM (trilinear WWZ and WW couplings)
Background to searches (H>W*W" >lvlyv, SUSY trileptons)

e DO Run ll
CDF Run |
— NLO theory (WW)

Campbell, Ellis, Phys.Rev[ D60, 1999, 113006
]

252 / 235 / 224 pb' ee, ey, uw channels

after final selection, except m_cut :

ee channel DATA DO e channel DATA DO

3|
O] Ziy* ] ziy
O ww O ww
[] QCD, W+jet/y [] QCD, W+jet/y
WZ+2Z WZz+7Z

[t

Events L 2 GeV
q\,

o(WW)=13.8"3:(stat)" ;5 (sys)=0.9(limi) pb
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s’ (TeV)

background prob.
CL =23x 107 (5.2 ¢

> WW production
observed !
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Preliminary: New Phenomenq Sequhes

Search for LED in'the Dimuon Channel
Seérch for LEP in the Dielectron and Diphoton Channels
Search for LED in Jets+MET Topology
Search for Randall-Sundrum Gravitons in the Dielectron and Diphoton Final States
Search for Large and TeV-1 ED in the Dielectron Channel
= Search for Chargino/Neutralino in the eel Final State
= Search for Chargino/Neutralino in the uul Einal State
= Search for Chargino/Neutralino in the eul Final State
= Search for Chargino/Neutralino in the Like-sign Muon Channel
= Search for Chargino/Neutralino in the Trilepton (combined) Einal State
Search for R-parity Violating Resonant Slepton Production
Search for Supersymmetry with R-parity Violation in the eel Final State
Search for Supersymmetry with R-parity Violation: in the uul Final State
Search for Quark-electron Compositeness in ee Production
Search for Technicolor Particles in the Dielectron Channel
Search for Heavy Z' Bosons in the Dimuon Channel
Search for Heavy Z' Bosons in the Dielectron Channel
Search for Scalar Leptoquarks in the Acoplanar Jet Topology
Search for First Generation Leptoquarks
Search for Technirho Production in the Mode 15~ WpT

= Search for Anomalous Heavy-Flavor Production in Association with W Bosons
Search for Squarks and Luinos in the Jets+MET Topology

Submitted:

= Search for Supersymmetry with Gauge-Mediated Breaking in Diphoton Events at D@
__FERMILAB-PUB-04/198-E, hep-ex/0408146, submitted to PRL

%ni
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SUSY - Trilepton Final States

Associate production of Chargino and Neutralino

- s -
PP — X1 X3 — 3wxixy

Signature = 3¢+ Ep

Searches in leptonic channels with

-e + e + | (frack)
-e + u+ | (frack)
-u* u + li(frack)
- like sign u + p

- 147 — 249 pb’’

vast improvement over Run-I| limits
in MSUGRA exclude m(y.“) < 97 GeV

with 25% more data expect to
reach LEP exclusion

in models without sfermion mass
universality: m(x]*) >111 GeV
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x3)x BR(3) [pb]

1

o(x

— ok md N
- M- NS S

oooo
N 2O

—h
- N

=

DA Run Il Preliminary

Search for x5 — 31+X: Limit on ¢ x BR(3I)
M(x3) =~ M(x3) = 2xM(x); M(slepton) ~ M(3)

tanB=3
A, =0
uw=0

heay
: XSquary DG Run I
: : (- - - Expected limit)

mSUGHA Prediction

—_—

95 100 105 110 115 120 125

130

M(x;) [GeV]
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Diphotons Events in GMSB

Gauge-mediated SUSY - SUSY breaking at scale A, mediated by messengers
Gravitino is LSP, NLSP'is a neutralino or a slepton
Assume here NLSP is neutralino:

search for two photons with large missing E.

DO

Yy data

Background with no
genuine missing E ;
Total background
SUSY signal x10

Yo | Celen Ll

4 (GeV)

Events /5 GeV

-

110
+(GeV)

IIII

Ly 55 60 65 70 75 80 85
100 150
Missing E A (TeV)

... most stringent limits for models m(y.°) > 108 GeV @ 95% CL
where neutralino is NLSP ... m(y ") > 195 GeV @ 95% CL
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o
-—
s
=
wl

Anonmalous Wbb Production

DG Run Il Preliminary

—MC+QCD

- Data

B nmutiijets

DG Run Il Preliminary

— MC+QCD

-4 Data

B muntijets

L L alog o 1y

- " 0 L Ll
40 50 60 70 80 90 100110120 40 50 60 70 80 90 10011710120

Transverse M,, (GeV)

Number of Jets with pT>25 GeV and at least one SVX Tagged Jet

D@ Run Il Preliminary

—— ft, gtb MC
WiZbb MC
W/Zb MC
WiZet MC

B We MC

Il W2 +jets MC

Il Multijets

+«— Data

Transverse M, (GeV)

Heavy flavor content of W+jets events sensitive test of Standmodel

no significant departure from predicted rate
source W+ljets W+2jets W+3jets W+24jets
Data obs. 5 1 1 0

SM predict. 4.8%1.1 1.9+0.4 0.9+0.2 0.3+0.05
95% CL limit (evts) 6.78 3.88 4.17 3

Number of Jets with pT=25 GeV and at least one SLT Tagged Jet Number of Jels with pT>25 GeV and at least one Doubly-Tagged Jet

D@ Run Il Preliminary

=

D@ Run Il Preliminary

|
|
|
|
&

— t, qlb MC ) W/Zbb MG
WiZbB MC WiZb MC
WiZb MC W/ZcT MC
WiZez MC Bl Wc MG

— i, gtb MC

B We MC B W7 sjets MC
W Z+jets MC I Wultijets
I Multijets a— Data

—a— Data t

=4
Excluzsiue Number of Jets]

>1 SVT & SLT b-tagged jet
... highest purity ...
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b-Quark Physics

Preliminary:
Reconstruction of Ky in Semi-Leptonic Decays

Reconstruction of B ~ ub sX Decays

Reconstruction of B-Hadron Signals at: D@
- Observation of B_ Mesons and a Study of its Properties

Observation of Semileptonic B decays to Narrow D** Mesons
= Study of excited B-mesons (B**)
Flavor Oscillations in B, Mesons with 3-combined Taggers

Flavor Oscillations in'B, Mesons with SS Tagging
Flavor Oscillations in B, Mesons with OS Muon Tagging
Measurement of Upsilon (1S) Production Cross Section

Submitted:
Measurement of the A _lifetime inithe decay A~ J/wA® first submifted/published
FERMILAB-PUB-04/286-E, hep-ex/0410054, submitted to PRL

= Measurement of the ratio of B and B® meson lifetimes
FERMILAB-PUB-04/284-E, hep-ex/0410052, submitted fo PRL

- A Search for the flavor-changing neutral current decay B_- up
FERMILAB-PUB-04/215-E, hep-ex/0410039, submitted to PRL
Measurement of the BS lifetime in the exclusive decay channel BS > J/wo
FERMILAB-PUB-04/225-E, hep-ex/0409043, submitted to PRL

Ab exclusive lifetime

most precise submitted/published
single measurement of the B_lifetime

Published:

Observation and Properties of the X(3872) Decaying to J/wn'n
FERMILAB-PUB-04/061-E, hep-ex/045004, Phys.Rev.Letters 93, 162002 (2004)

UNIVERSI
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Standard Model prediction: BR(B, -~ u'u) =(3.4+0.5) * 107
Excellent place to look for SUSY and other new physics
|~ 240 pb™

v Y (15, 2§, 35)

A \
| %ignal region
‘ : : llu_‘.‘fg- S % \ i A h .'-'." = [T :
T ] iq i

2
s
ST N T

- 1.16 ST fl 4
E tod SM = - oinvariant (1L 1) Mass [GeV]
Xpec signa

events/20 Me

Background prediction (from sidebands)
=3.7 £ 1.1 events

4 events in signal region

D& Runll

Signal region BR(BS > u+“') <50* ]0-7 @ 95% CL

Side Band 1 Side Band 2

# of events / 5 MeV/c?

... new best limit ...
... Will keep improving with time ...

R M IR N | .
5.8 ] 6.2

imvariant (u 1) Mass [GeVie']

UNIVERSITY OF
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Bc Observation & B** Studies

So far only B*, B °, B ° (J’=0") and
B* (J’=1") established separately
D@ Runll Preliminary

B_last ground state tfo be clearly observed

Here: BC > (J/w > up) w +X

T i = et T T LETLENE ST D L T o S T T [ e S e B R B A R e =
+ data :
B heavy flavor background

B prompt background
[ signal

| <~ 210 pb”

55 6 6.5 7 TS5 8
Wi invariant mass (GeV)

T T

T T

I

DO Preliminary

time (ps)

fit-

; 0.7

combined lifetime and mass

0.6

5
\\ M(Bn) - M(B) (GeV/c?

BB B g

N(BC) =095+ 1211
m(B_) =5.95+0.14 + 0.34 GeV/c?

©(B) =0.45%0.12+0.12 ps First observation of separated narrow staies !
m(B ) = 5724 * A(stat) £ 7(syst) MeV/c?

models expect: m(B ) ~ 6.5 GeV/c",
©(B_) ~ 0.3-0.5 ps m(B,*) - m(B ) = 23.6 * 7.7(stat) * 3.9(syst) MeV/c?
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©(8") / ©(B°)

Good test of theory: c=0100.15]cm #, D Sample D° Sample
Operator production expansion (OPE) g S ] | o
Heavy quark effective theory (HQET) _ | '“*_";“;0 o . A 250 pb"'
lattice gauge predictions e ';_:;;:_ | ) i S

01.5 1.8 2 22.‘ 01.5 1.8 2 PP
(B )/t(B") _ _ B° dominated WK) GaVic B* dominated LUk

Dx)

©(B)/t(B")

*

N(uD X)/N(uD

_+_

T T T N T R R A T Y R N RN SO R R
Novel technique using large : 0.1 0.2 0.3 0.4

Visible Proper Decay Length (cm)

t(B*) / ©(B°) = 1.080 % 0.016(stat) £ 0.014(syst)
1.086 £ 0.017 world average

semileptonic B samples
taking ratio of D mass
peaks in 8 pseudo fime bins

many systematic errors cancel .. worlds most precise
submitted/published measurements ...

UUUUUUUUUU
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Bs Status and Plans

1.) Demonstrate Bd mixing

D@ Run I Preliminary

3.) upgrade L3 trigger bandwidth and Si layer 0

non-osc

| Asymmetry=(N""" V(N 4N%) l

J 250 pbr
C ﬁﬁ—-\l

following the PACs earlier encouragement, D@ has
been acfively investigating offsite facilities for primary
[ reconstruction that would permif us fo significantly
increase the number of b-physics frigger thaf we
record (and greatly enhance our B, mixing reach)

0OS muon tagging

Ll
} 0.25
VPDL, cm

Am_ = 0.506 % 0.055 * 0.049 ps’’ two D@ universities (Indiana and Oklahoma) have
now pledged very significanf funds on a one-fo-one
maitching basis

2.) B. sample: B, > (D> o) uv

D@ Runll Preliminary, Luminosity = 250 pb'1

”‘5 gxig; i we are working an a specific
bowoer proposal to DOE (perhaps NSF)
e for the support of such a
facility at the universities

> Collaboration review in Dec.

MC studies: D@ proper lifetime
resolution with layer 0: 63-87 fs

Integrated Lumi for Observation at 3¢ [pb|

21 [ I — Delta Ms (ps-1)
[ —————

.22
M(¢p ™) GeV/c From global fits

UNIVERSITY OF

12.11.2004 PAC Meeting at FNAL - Amulf Quadt - D& Physics Analysis/Publication Overview ROCHESTER  Page 39



Summary and Conclusion

D@ is doing well, awaiting end of shutdown

prepdarations for high lumi phase ongoing
frigger and layer 0 upgrade ... B-physics program ...

wealth of physics results

2 papers published, 9 (+2) papers submitted
D@ competitive in many areas

... more to come ...
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Backup Slides
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Luminosity & Lunminous Region

from fransverse beam profile vs. z-vertex (DD Si fracker) extract 3*:

beta® Vs Store - B*(horizontal)
70 » [*(vertical)

improved beam
optics ...
Thanks a lot 11!

to be undersiood

| |
3396 3514 3632 3750
Store Number

UUUUUUUUUU
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Prospects on Sensitivity to SM Higgs

Combined DO/CDF Result mﬂ-.f T vntgon ot

Jrre—

inosity (f

Tevatvon Higgps Sensitivity Groap June 2003 Update

I

Int. Luminosity per Exp. (f6)

3143 iHiggs Wot

L Lreliminary 7 5c discovery |
I evidence |
! g5%% S L axelu@:ion
120 140 160 180 200
my (GeV}

integrated lu
-

&
& T — T

-
=]

HiTs

5 discovery

g:ﬁ E ﬁ;gxgrey 3o evidence
99

e e R T .
ST 1Y Lok a4 95%, CL

100 105 110 115 120 125 130 135 140 exclusion
Higgs Mass my (Gel)

luminosity projection (fb™')
year baseline design
2003 0.28 0.3
= combined ll, vv, Iv channels 2004 0.59 0.68

* no systematics included yet 2005 0.98 136

~noH WW* channel; impacts m_ > 125 GeV 2006 e 224
g 2007 2.11 3.78

= assumes upgraded detector 2008 3.25
* reaching interesting sensitivity with 2 fb*' 2009 4.41
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Search for Doubly Charged Higgs Bosons

H*/H predicted inimodels that:contain Higgs triplets
Leff-Right (LR) symmetric models
SUSY LR models: low mass (~ 100 GeV -1 TeV)

search: H™/" = u*pu* (same sign di-muons in 113 pb™')

pair production at TEVATRON
S

data D@1
-- signal & bb E
1 Z-up 3

T, 4Bt 4
1 | Z di-bosons3

Excludedvia Bhabha Scattering
SLAC+PETRA

&
&0‘\6\

)
—~—
>

W
&>
&
7
)

=

)

>
Y

T 5 (@)

. = : Bhabhas

7 ] ™

// . i —-- Any BR
ik N
1 ///%/ 4‘%%71 |E 11 :I ] _ O, ee\é,\‘o‘ 7

100 200 300 4 ; O o0 SRl
Di-muon mass (GeV/c") . Q&\ee SN

M(H ) > 118.4 GeV o g

L
py by

M(H_*) > 98.2 GeV 80 100

UNIVERSITY OF
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B, litetime

In b-sector lifetime differencgs (B, B, ...) expected to be small
Lifetime difference of BS and Bs postulated

Bs semileptonic and Bs > J/wolhave different;composition of Bs and Es

-~
=]

g
a.‘
8

B, — J/yo « Data

—F ol from simultaneous fit fo mass and

- proper decay lengths:
r(Bs") = 1.444 **%®  (stat) £0.020(syst) ps

-
a
@

- Events = 259+14

Candidates per 50 pm
] S

-0.090

Candidates per 18 MeV/c &

> T(B%) = 1.473 *0%2

. - b
53 5.4 55 5.6 01 005 0 005 0.1 0.15 02 025 03
Invariant Mass (GeV/c 2} Proper Decay Length (cm)

(stat) £0.023(syst) ps

-0.050

= Wy K o 1(B)) /(B =

o Data

— 0.980 *°%  (stat) +0.003(syst) ps

— Total -0.070

-
bt.

B, = Jiy K’
Events = 1028 + 36

= =
[=] [=]
" u

Candidates per 50 pm
s

Candidates per 18 MeV/c =

. -

M
52 53 54 5.5 6 10 01 005 0 005 0.1 015 02 025 03
Invariant Mass (Ge\rtci} Proper Decay Length (cm)

... most precise submitted/published single measurement of the Bs° lifetime ...
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