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DES The D@ Collaboration

D@ is an international collaboration of
~ 670 physicists from 19 nations who
have designed, built and operate a
collider detector at the Tevatron

Institutions: 84 total, 35 US, 49 non-US

Collaborators:
~ 50% from non-US institutions

(note strong European involvement)
~ 100 postdocs, 140 graduate students
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Physics Goals

Precision tests of the Standard Model
— Weak bosons, top quark, QCD, B-physics
Search for particles and forces beyond those known
— Higgs, supersymmetry, extra dimensions....

Fundamental questions

T
L. 2

Driven by these goals,
the detector emphasizes

Electron, muon and
tau identification

Jets and missing
transverse energy

Flavor tagging through
displaced vertices and
leptons
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Quarks sub-structure?

What is cosmic dark matter?
SUSY?

What is spacetime structure?
Extra dimensions?...
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Silicon Microstrip Tracker
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Radiation dose - no substantial changes
in depletion voltage up to now
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DES Scintillating Fiber Tracker

e 8 axial, 8 stereo fibers double layers
e VLPC readout
e Performing well
e good light yield of ~7 phe/mip
e per layer ¢ > 98%

® Data, iImb Event

% Occupancy

25 — Pythia, Equivalent 1mb Event

i Occupancy matches
o5 L| expectations, concerns
[ | for very high luminosity

0-..I..-I...I...l.-.l...l.-I !

2 4 6 4 10 12 14 16
CFT Layer

Average Occupancy/layer

T
B

~29% of VLPC channels not functional since
November ‘03 shutdown

» Was 0.1% before

e Attributed to cryostat warm up/contamination
Attempted to fix problem in November ‘04
e Again ~2% not functional VLPCs?

e But different set of channels... watching closely
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ety * less then 0.1% of non-working channels

t351s1pl_Jet
75152 Theop

Periodic problems with noise (~1% of data affected)
« pickup from crane/welding

e muon toroids

e unknown

Better detector grounding during ‘04 shutdown

- some sources of noise reduced

SN oL Calibration of detector with electron drift time
o o e i above bunch spacing is a challenging task

Z=gF=Ew
TEFFS

i Collected large data set for calibration

<= April 12 2005 -

phi_t: 306 deg
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Muon System

Three layers of scintillator planes for triggering
Three layers of drift tubes for muon track reconstruction
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Works better than expectations!




Trigger System

he

Rate=Lxoc - have to cut harder at high L

Trigger system has to select 50Hz
of events to write to tape out of
1.7MHz interactions rate: GHz msec per event

1000,

~ 105 rejection! LK
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Efficiency

Luminosity (fb )
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[ * Monthly Data Taking Efficiency [ 19 April 2002 - 17 April 2005
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he

Operations
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=4 | e e The experiment is operating well and

recording physics quality data with

~90% efficiency

— Typical “good” day 2 pb

— Typical “good” week 14 pbl

e Run | top quark discovery in 3-4

weeks!

e 90% data taking efficiency

— 5% are trigger system disables

DES run iintegrated Luminosity [ - — 5% are begin/end stores, failures
" T 7 T T T ] = ‘ = e As of today D@ has ~0.7 bt on tapes
With full detector in readout | — All detectors functioning well
04 i T N — Most physics results are from data
5 : collected before end of 2004
' Today'’s results |/ / shutdown
0.6 ’,__/
0.5 /W _/}
ydl On-line data quality monitoring
08 / “remote” shifters from all over the
e sz World: Europe, Brazil, India, China...
:j /_f//// - — Delivered -
T | _‘Remr’e"‘ Thanks to Accelerator Division for luminosity!

Apr02  Jul-02 Oct-02 Jan-03 Apr03  Jul-03 Oct03 Jan-04 Apr-04  Jul-04 Oct-04 Jan05 Apr05  Jul05
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» D@ collected over 10° events!
— Recently developed new reco For uniform and better quality data set
program (Version p17) have to reprocess all data collected
- Faster before Autumn 2004 shutdown
- Better performance
CPU Time vs. Luminosity
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T
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zmass = 91.147 + 0.097 GeV

Candidate mass (GeV)
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Cresn= 29310.10 GeV

Nz = 1950 + 18

Inapup =y SR D
a0 100 110 120
Candidate mass (GeV)
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D@ has robust data-handling system
(SAM)
which is fully integrated with GRID tools
(SAMGRID/JIM)
All reprocessing will be done on remote
farms worldwide and
expected to be finished in 6 months
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Final decay products are
- electrons, photons

- muons
- jets (b)

-> missing E, (v)

- charged tracks

Detection and MC optimization
using known objects: Z/W, 1/vy, etc.
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w

L Top Quark Production Cross Section

DO Preliminary, 164pb!

200

'l

oL /

e W

In triggering and analysis
select events with

- high P, leptons

- high E; multiple jets

- large missing E; (v)

- displaced vertex for b jets

150
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| i “ -
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edet

“Di-lepton” mode has

- low backgrounds: di-bosons, Drell-Yan, ...

- but low statistics: ~5% for e, u decays
“Lepton+jets” very productive mode

- 6 times more decays then di-lepton mode
- main background W+jets

- good purity after b tagging

“All jets” mode

- 449 branching

- high QCD backgrounds, jets combinatoric
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Results demonstrate success of multiple top quark detection

techniques
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Top quark mass is a
fundamental SM parameter
Provides constrain on Higgs mass

T T T T T
1 —LEP1, SLD data
80.5- ~— LEPZ (prel.), pp data

68% CL

150 175 200
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Top Quark Mass
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T I I
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hep-ex/D404010

Different methods used

- “template”

- matrix element

All results are consistent with Run | World average
- jet energy scale is the dominant systematic error
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Search for Single Top Quark Production

EW production of top quark
—> direct probe of |V

—> search for new physics

q : | — — q
Ww*
s-channel t-channel "
7 b b f a

0.=0.88+0.07 pb

I
e £

0,=1.98+0.21 pb

Events selection: similar to top pairs in I+jets mode, but with lower jets multiplicity

- backgrounds (W+jets, tt, di-bosons) are substantial

- E D@ Run Il Preliminary, 230 pb”
2 035 B . - .
F— [, and binned likelihood analysis
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o E
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40! q
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20
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0.5 1
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Posterior Prob. Density [pb”

D@ Fun Il Preliminary, 230 pb™
DT and binned likelihood analysis

= s-channel
= t-channel

aj® < 8.1 pb

ai¥ < 8.3 pb

Ilzlll.llllﬁlllﬂ

0 12 14 16
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=
L]

T | S R B A

0.18F>,

0.16
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0.1t
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Cut-based analysis

= 5-channel
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ags < 10.6 pb

of® < 11.3 pli

L L e
10 12 14 16
Cross Section [pb]

World best limits on single top quark production

Expect:

- X3 data set analyzed by the end of the year

—> improvements in analysis

April 2005 URA Review
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D& QCD Studies

Use well-understood processes to measure proton structure
- quarks sub-structure?

Resolve some outstanding puzzles
- e.g. heavy flavor production

Understand the backgrounds to physics beyond SM
Study diffractive production, new objects like X(3872)

he

—_—

E N =]
B o 455 i
> 1052 D@ Run Il preliminary E 4E- 2T T [
I Z 355 NLOQCD ly| <0.4
810° - * Iyl <04 (x10) 8 ,oF CTEQ6.1M
i o 0.4<l|y|<0.8 © e
£ 15E- .
5102: 15 sseesesseseonens 0985 2. 0. 8t
NS 3 0.5E-
_o 10;_ % | | | I Lo |
E @: 1.96 TeV 42; —— Hp=HUg=Pr 0.4 < |y| <08
g P = =l =
U3 L =378 pb 35E --- Mg=Hg=2pr
o'k L
- — NLO QCD 2E
10_2§ 1.5?— +/
= CTEQ6.1M {E_ _osetesseetesseas s vee e * o % ). ...

3 ey A
105? uR:uF:pT 0.55_\\|||\\||||\|||\||||\\||||\|||\|
10_43 | 100 200 300 400 710 800 -

50 100 200 400 (S
pr (GeV) Dominant systematic uncertainty is currently

jet energy scale

8+ orders of magnitude s changes

- derived from p, balance in photon +
jet events
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Dijet Angular Distributions

Clean and simple way to study QCD radiative processes
Reduced sensitivity to jet energy scale

DJ

® p™ >180 GeV (x8000)
O 130 < p'*< 180 GeV (x400)
B 100 < p7® <130 GeV (x20) 42

---- LO

NLOJET++ (CTEQ6.1M)

M = 1= 0.5 pr*
L ‘ L L L ‘ L L
3n/4 T

A dijet (rad)

LO is not describing distributions
Agreement with NLO predictions
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3 [ ¢ PP >180 GeV (x8000)
~, 107 o 130<py™<180 GeV (x400)
& - ® 100 < pJ@*< 130 GeV (x20)
-OH 103L
Q F
S
S 103
10 ¢
LE
.17
10
.* — HERWIG 6.505
1 -2 --- PYTHIA 6.225
0 [ ] PYTHIA
increased ISR
-3 - (CTEQSL)
10 |21 | | | | ‘ 1 1 | \

/2 3n/4

I

A9 4o (rad)

HERWIG describes data well

PYTHIA needs adjustments to its

default parameters
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Electroweak Physics

T
L. 2

Indirectly constrain new physics through precision measurements of electroweak parameters

Measure single and multiboson production, W production asymmetry, forward-backward
asymmetry in Z production, ...

proton

antiproton

anfiproton

DO Run 2 Preliminary

|

W

CDF and DO Runll Preliminary

pp—Z+X > Il +X

-
i
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150 OCDF(e) ~ CDF(x)
Runi  WDO(e)  ® DO(u)
OCDF(e) © CDF(y)
100|lI||ll|||||||||||||||II||III|I|||
17 175 18 185 19 1095 2 2.05
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Z mumu
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— QCD bkg
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3.5

Gy % Br (nb)
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PP W+X = lv+X

EDG(e) ®DO{WY
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OCDF(e)

AGDF(7)
DO ({e)
OGDF{e)

Runl

IIIIIIIIIIIIIIIIIIIIIIIIII
.—O—
— e

< CDF(p)

@ DO(p)
© GDF{)

75 1.8 1.85 1.9

1.95 2

Center of Mass Energy (TeV)
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Clean, relatively high cross section and well known signals

Test of the Standard Model

Require a high level of understanding of the detectors
- ¢, 1, T and missing E,

Can be used to cross check luminosity measurement
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Diboson Production

WW, WZ, 2Z, Wy, Zy production test SM and tell us about boson self-coupling
Background to many interesting searches, like H>OWW

I Zy> lly
! q !
7 [
Y 7y
Y
q ]
q Y

Initial State Radiation

_ Forbidden in SM
9 Y

Al

Limits on Anomalous

B | Drell-Yan leptons .
Sipg | T T “.) P Couplings set: world
% 0 . 0,5/' most stringent for WZ
o [ ® b
N—r . .
3 O 010
s [ D@ 320pbt =
102 . 131 102k L acop
s o eey ? — SM [Ty + QCD
. T ® LY 10k

| M, (GeV/c?) 1

Final State Radiation
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-
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Y
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Cross Section

—

WWolviv

—— (COF Runll(e- (1)
e 05 Run |l Preliminary (e
e [ Run || Preliminary ( p)

3 WZ candidates
Bckgr<1

e ()17 Run || Preliminary (e- )
—fp— D& Runll(e- p)

m= Theory |

200 300
E! (GeV)

__ T
100
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Cross sections are in good agreement with SM
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D& Direct Measurement of W Width 2=

On the road to W mass measurement: ~40MeV, better then 10-3 accuracy required
Method: fit the transverse mass distribution in the region 100 < M;(W) <200 GeV

10+

Selection: W — ev, 177 pb!
eI, =1.6GeV

e =21 GeV 75910 candidates with 50 < M, (W) <200 GeV
\T,, = 2.6 GeV 625 candidates with 100 < M. (W) <200 GeV

10

Events/ 5 GeV

102

Main systematic uncertainties:
Hadronic response and resolution ~ 64 MeV
Underlying event ~ 47 MeV
EM resolution ~ 30 MeV

10

40 60 80 100 120 140 160 180 200

m, (GeV)
.. — This Measurement
DO Preliminary, W—>ev, 177pb?
10*
= Enac{:taa k. d
EZiBaCT(gr'a;ur%oun & Do Run |

Events /2 GeV

A e CDF Run | (e+n)
E — Hadron Collider Avg
107 =
E ——r— Preliminary LEP2 Avg
' T Preliminary World Avg

10

1.8 .8, 2 Ba S 2 B Be 25 2T 2B

F(W) (GeV)

I'yy= 2.011 £ 0.093 (stat) + 0.099 (sys)
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Heavy Flavors Masses and Lifetimes

T
L. 2

Measure particles production and decays properties
Confront the unitarity triangle in ways that complement measurements at the ete-
B-factories e.g. through the B%g system

D@ benefits greatly from large muon acceptance and forward

D& Run IT Preliminary, Luminosity=250 pb

Candidates / 10 MeV/c >

/A
/

32 33 34 35

GeVic?

tracking coverage 3
e S A g T
50000 = N = 1,21+ 0.01 M
2  ® un Il Prelimina 50000 - il 1
X(3872) - I/y ntn- 3 soonf- ¥, oo Runnrenminary | 7| Millions!
£ “""?“"{" D; & % D :maué—
= ! ¥’Idof = 0.98 C
800-DY@ X(3872) § oy e 3 200
- m:_ }%""k/ﬁv E 10000 (=
L 3 T
L " RS / *H;:’z‘?mm 86 27 28 29
600j r WS |
| § Iy B L ¥ R T N R N X Mais}wﬁ[:siwc’%z M((I)TC)
00 —
I Vs 2 BY, lifetime with B,>lvD X | &
2005 & Use D, = ¢r decay 2
I ; le. (Gevic)) Currently World’s best:
. | Il Il ‘ Il Il Il Il ‘ Il Il Il Il ‘ Il Il Il Il Il Il Il Il
0*~06 07 08 09 L1
wo =M. (GeVic") 1(B,)=1.420£0.043£0.057 ps
TTl Tyt s
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Search for B.>pu Decay 2=

Measure the rate of the rare decay B, —» pu-
In the Standard Model, cancellations lead to a very small branching ratio
-> SM BR= 3.7 x 10°
New particles (e.g. SUSY) contribute additional Feynman diagrams, increase BR

- up to 10-6
35000 2
soo00 Wy "¢ 1.8-D@ Run Il Preliminary 300ph-?
g z 1.65 Signal region
> 1= Sideband 1 Sideband 2
s 2 125
EEEII]I]EI l-n 13
i 2 0.8-
§ 13000 . . ’E E
@ SM signal (x 10°) 5 0.6F
10000 7 KY“S’ES’BS] > 045
/ / = 0.2
5000 . P10 Y O O O . e e e |
* M;".k o jkr“‘** 4 46 48 5 52 54 56 58 6 g.2
’ o i 2 Invariant mass (" ) [GeV/c]

World best limit from DO

BR(B,—pp)<3.7x10"7 (95%CL) (300pb?)
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B. Mixing

In SM B-mixing is explained by box diagrams b W- th d b uct th d
- Constrains V,, and V,, elements of CKM matrix - 1. - ' — ’ f ’_ '
- - - R UChyt UGt B B R ANCCERA B
- New physics > new particles in the box W ue,t
-> Am./Am is free from many theoretical uncertainties r N
Use semileptonic data sample uD, (muon triggering helps)
Decay mode D> ®m, ® >K*K"
13,300 candidates in 460 pb
Charge of the muon provides Final State Tag
B, Amplitude| DY Run Il Preliminary
@ 2.5¢ = bl
E 2 ; + datat+t1c P4 . - :.::.-"" F 3 o] . T
£, se[data+ 16450 (stat) Lot 7 e TR B (Cavre®
< Tt [data+ 164506 1 Asymmetry
1; —— e s o DS Run Il Preliminary
0_53_ S SRnnannaRsn ] g 1
Df_} _______________________________________________ Zo 5] A=(Nromix-\mix) 7 (Nromix.4 Nmix)
-0.5§— { 1 [ |
-1 §_ N o—: ‘ l l
A5 - 4 - -1 ] I
= ¢95% CL limit: 5.0ps ¢ 5.2ps (stat. only) B ]
2 = --o-- sensitivity: 4.6ps o 5.1ps . (stat. only) 376x31 tagged pD; events
Amg (ps ) o 0.02 0.04VPDL (m(l)j.)oe
95% CL limit: Am_>5.0 ps™?, statistically limited With anticipated D@ upgrades: Am >20 ps! with ~1 fb!
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Searching for Extra Dimensions

he

Signal would be an excess of ee, uy, yy events at large mass due to virtual
graviton exchange

High-mass electron pair event

Mass=475 GeV | iEM Mass Spoctum | Dy Run || Preliminary

- Tis ' T ol '|'- et T Trr

o I RS graviton

E 10 /

-E 10 :

. E 1 ' N / LED

-m‘l T, et
1IF \\\
10"3 Lol wla gy

500 GO0 700 E00 OO0
diEM Mass, GeV

Latest D@ limit from pp — ee, py, vy events
M¢(GRW) > 1.43 TeV (200 pb, 95% CL)
most stringent limit to date on Large Extra Dimensions

Same dataset places limits on TeV-scale extra dimensions, Z' ...

Dmitri Denisov April 2005 URA Review 23



Search for SUSY

SUSY solves “Hierarchy Problem”, provides Grand Unification at the 1016 GeV scale,
and is a good Dark Matter Candidate (LSP)...

Chargino/Neutralino production in 3I+74

— T I I'.I Ll I L | LI I L | LI L | T T I L | L™
Q +.0 .
2 06 Search for 33, — 31+X D@, _32_0 pb E
= W)= 1) - 2 stepony > 1) Preliminary
%05 ", 1anf =3, u> 0, no slepton mixing -
m b 4 —— Expected Limit (not) 2
5>'<‘ 04 N —— Observed Limit 7
= - 90%. ------- Expected Limit ]
= Ty ]
© 03 e, =
0.2 TPTRRRRTR
01
0 L m:-..[m:......W«....l,,,l,m,,,” Al A S ad il

e oo o Ly 1y L P
105 110 115 120 125 130 135 140
Chargino Mass (GeV)

L
100

Much better then Run I limits of 1.6 pb
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Squarks and Gluinos in jets+;/T

o]

\
\
=
Events/5

-2
107759 100 150 200 350 300
Missing ET (GeV)

D@ Run Il Preliminary L=310 pb’
T | T T T T | LI T

‘? mﬂ I: T T | I T T T ]
> g )
8 500 4 LEP2 T
—

m —~
@ 400 =W
afl 2 )
E g = nomISLsRA ;
§ 300 solution \S
g DO 1B ]
200

100
LEP 142 ———_n

% 100 200 300 400 500 600
. 2
Gluino Mass (GeV/c")

D@ extends LEP mSUGRA reach!
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Standard Model Higgs Search

WH->evbb
..'f’. - DO W + 2 b-lagged jets
S [L=174pb” o Data
= 10 ¢ CIW +jets
a e EQCD
T Wit
i || | EWbb
1t - -o [ other
: OWH
115 GeV
-1
10 F
107 | I
0 50 100 150 200 250 300 |
Dijet Mass (GeV)
o | .+ DB, 174 pb', WH- evbb
£ 10’} ; > CDFRunl, 109 pb", e+pt
a | :
Q B o g o
1 10 ° o . ®
T i
g | s
s 'l 3
X O s
g0’ | P
=3 105 110 115 120 125 130 135
© Higgs Mass (GeV)

6 (pp —> ZH) x B(H —> bb) (pb)

-
o
[}

Events / 15 GeV
S

-

[y
<

= 8§ g

-t

-

ZH - vvbb

D@ Run Il Preliminary
—e— DATA

[ ziizjizon

[ ] wiwjwib

- QCD generic

- top/single top
2z

- ZH+WH M, =115 GeV

100 150 200 250 300
ij (GeV)
D@ Run Il Preliminary
ZH —vvbb, L,_=261pb"
- 95% C.L. limi
[ s upper limit Measured
Expected
Standard Model
PRi S N I M SN G T M S O T N R
110 120 130 140

Higgs Mass (GeV)

Light Higgs observed sensitivity is close to expected
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H-> WW- 5 {+{-vv

D@ Run Il Preliminary

- DATA

- EZ/y+Y
mEDiboson
CQCD,W-+jetfy
Ctt

EJHiggs 160 GeV

ee

AQge (rad)
) D@ Run Il Preliminary
E 10° HoWW eelen/ ujt
= o _ .
1 = Upper Limit 95% C.L.
E 10502 £~320 pb"
‘g °
O
-g 4™ Generation Model
E "——-H,_T_QQEC"O'
>
1070 L Standard Model

100

Higgs mass (GeV)

Lo oo Loy 1o 1oy |
120 140 160 180 200
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MSSM Higgs Search

MSSM predicts larger Higgs cross sections

for some values of parameter space then SM

Using NLO cross section calculations and

assuming no difference between A and h/H

D@ performs search for MSSM Higgs
- multi-jet high E, sample
-3 or more jets b tagged

Two Higgs Doublets 7, H- and 5 physical states

Free parameters:

rad.corrected:

2 CP-even neutral Higgses hﬂ, H? my << Iy
1 CP-odd neutral Higgs A©
2 charged Higgses H*

tan 3 = va /1y
I

M Higgs mass parameter
Ag common trilinear
Higgs-sfermion coupling
tree level: myp, <. Mgz < Ny

myp < 130 GeV

(VEV ratio)
(mixing angle of h, H)

Br(¢p—bb)~90 %

q ¥4 o
— \>‘THT _/ e B
I D@ Run Il Preliminary 7/ I\\\
> 60 5 "3
o | . Data
G |
= —  Total bkgd. Tm— _
U L T m,= 120 GeV 100 MSSM Higgs bosons
2t o bbo(— bb) ¢ =h H A
e 80 B
o 20 R S
o[ 900 100
B ; e 60— a8
0 AT T iR o 0 ORI . e At E __,:_,_.-','_g-’_*-ﬁ._. "
100 200 300 400 500 BRSR ateto%l . : 3
Di-jet mass (GeV) T AR No mixing
osaasssih Max. mixing
World’s most stringent limit | ——— 20 RSN T e
= s rr/v S |\‘r| f .”:i'.'ar';":z'i'-' :
Also fermiophobic Higgs, doubly charged Higgs ... | 80 100 12GU v 140
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B ' Summary of Results, Talks, Publications

e 20 publications over last year
- Quantum leap from 2 by April 2004

e 74 new results approved for Conferences
— Most will be published

e >250 invitations to Conferences per year
— Invited talks at major Conferences

E

For full list of D@ approved results and publications visit

including plain-English summaries

-
& ¢S

wﬁf}{&, Celebrating World Year of Physics!
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Dmitri Denisov April 2005 URA Review

T
L. 2

Too many to fit on 3 pages...

EET e BT P
..... Spnime -
Fam
] [T ey wamey -
= e — =
= [T ] -
= M eewescemss oieeas e =
= [T T— - .
- Tz B
= [T —— W =
= ES Eainelucdmiicca g o
= Prw——— wre -
w— [ ———— i L
ax Ectumriucs s wmE -
au [ T ———— e -
. [— o .
ag [T TR e -
. - - o -
™y [T E———— e o
am - v -
an [T ———— i -
an - T -
e [T waroan -
ax e -
e [r—— - -
o = = xuze -
Foap—
= [ - ] -
= == - B = e
= Py - waes -
. [T e —E— e -
= m m oo . fre—) =
= = r o -
= < i "
= wrrme -
= s 1 =
[ " R - -
= [rov————— ] -
=n [rar——— reme =
=0 FR— . oo -
seas
) TR e Tim— =
s sz -
= = - =
= =3 - -
s T ]
s AR lemem kg e e -
= SEL ek ey g g e v
=t . . e -
- — ] =
= L e e =
2 - - T m
R e—
=L = - o El
- ] o
= ni T m
= [ =T —————— =
= an  m - - e -
— [ ———— ] -
=t [T ——— e =1
= A Cawwrecwes s sciessen e -
= = 2 e -
an A Cawwrecwes s e = P
au Fr—— ST - e o
m wao e
au [oTr————T—— mammny ==
au SN st san e o
aw - . - -
man [T maT L
aur [T ————— e B
am = e e i -
= wzoes -
= [T ST—— wnm =
= f wrinens -
w wao o
= - e =
- e = 21700 P
= — wam -
= — e -
mr e — iz -
= [ ———— e P
= ST ——— e o=
am e - e =
n - - capT razan x
oo
2 e - == .
[P ——— ] =
repa— — o= =
" niol o =
T Pyt
[ ——
EEEEER

27


http://www-d0.fnal.gov/Run2Physics/WWW/results.htm

3
DS Detector Upgrades 4=

In order to mitigate concerns over silicon detector radiation damage and pattern
recognition in D@, we are constructing a new Silicon Layer @

/ Same

| diameter as \'|"';' 1
| agolf ball /" -

Calorimeter trigger upgrade is needed for managing trigger rates at high
luminosity — in construction/commissioning stage

AFE Il — new front-end electronics for fiber tracker
- mitigate amplitude saturation at high counting rates
—> provide longitudinal coordinate measurement

Plan to install Layer @ and calorimeter trigger upgrades in Autumn 2005
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DES Fermilab’s D@ Group

T
L. 2

e All of the above would not be possible without hard work of 100’s of DO
Collaborators and Fermilab’s/D@ group

 Fermilab’s/D@ group currently consists of 61 members
— Includes visiting scientists
— ~10% of the Collaboration — largest D@ group
 As host Laboratory Fermilab’s group provides strong contribution to the experiment
— Operations — 10 of 25 group leaders (40%)
— Software/algorithms — 2 of 13 group leaders (15%)
— Computing — 7 of 14 group leaders (50%)
— Physics analysis — 3 out of 12 conveners (25%)
— Upgrade — 18 of 33 group leaders (55%)

Fermilab/D@ group major responsibilities

Responsible for major detector parts

Electrical and mechanical support of the experiment
Infrastructure support (buildings, computing,...)
Funding for the experiment operations

Software and Fermilab’s reconstruction farms
Safety of the personnel and equipment

Active participation in physics analysis

Strong Fermilab/D@ group is critical for the success of D@ operations and data analysis

Dmitri Denisov April 2005 URA Review
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Conclusions

e The D@ detector is working well with high data taking efficiency

e Currently 0.7fb-! on tapes with full detector in readout

- Data processing is keeping pace

Physics program is flourishing
Top Quark
QCD
Electroweak
Heavy Flavor

Beyond SM searches

Higgs hunting

e Almost 100 approved physics analyses!

e Publishing with healthy rate

» The Collaboration is enthusiastic > 1 fb-! of data in 2005
e There are challenges - technical, manpower

» Preparing for the future

We entered unexplored energy frontier territory — stay tuned!
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Physics Goals 2=

proton - (anti)proton cross sections

Bowrce: AAAS

10" gre ] L R ..§10°
e Study the Standard Model through o b S I I
= e t0p qua_rk . = é Tevzitron Li—IC * o
— The strong interaction 10° f 1 10°
— Precision electroweak measurements 0 J10
— The CKM matrix 0' g o
— The Higgs boson o' g 310 8
10* £ 410 2
3 Il
- 5 0f 410 7
e And directly search for new phenomena = 148
2 e 110° §
beyond the SM ok [
i ®
10° £ < W
- sif 3
I The Standard Model <, HE 310
ﬁ\{f’ e [ : i ] 4
Fermions Bosons ﬁ{‘lgﬁ e P 7 W
Q"\Q, 10° £ Ougn(M,, = 150 GeV) 1 10°
Mol cilt & v : -
..,E- up charm Lo u 10 §_°H' (MH = 500 GBV) : _§ 10
Ei d b """"W-nhrucsll:ﬂ'?-“'q 10.7 :, ; ,'g,g|s N m admm , T oo 3 10.7
- L L ERFaE b I s @ 0.1 1 10
& Vs (TeV)
goniringl Peeiting e “Quantum leap” in Run Il publications over last 12 months
9 e 2 by April 2004

e 20 by April 2005
e In addition 74 new results were approved for Conferences
» Most will be published in the near future

Vel b B canlFrmed

Dmitri Denisov

Celebrating World Year of Physics!

April 2005 URA Review

32



The Top Quark

he

Heaviest known elementary particle: ~180GeV
- measure properties of least known quark
- top quark mass constrains Higgs mass

-> sensitive to new physics

- short life time: probe bare quark

EPTONS
Eﬁedron‘Nanrlno Muon rieumo Tou Mémlm
Mass ~0 ~0 ~[0
| e | @
Eleciron Muon Tou
A1 105.7 1777
QUARK
» ~
]
Up Chorm Top
Maoss: 5 1500 ~la:om
Dc;.wn Shrange Bottom

160

Dmitri Denisov

sSM

New Physics ?
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D> The Higgs Sector

Discover (or exclude) scalar particles related to EWSB
Constrain their properties

6
Available experimental limits o Ly e 1
-: — 0.02761+0.00036
> direct searches at LEP " b e I
M, >114 GeV at 95% C.L. sz 3; i
-> precision electroweak fits . )
m,, =126 GeV |
- i
| LEP
mH S ZSOGeV at 959% C.L. ® Excl‘udgd‘ _ I'I:-_, _.:‘Prfalim'ln‘ary
20 100 400
] . m,, [GeV]
Light Higgs favored j

1 —LEP1, SLD data
80.54 -~ LEPZ2 (prel.), pp data
68% CL e

D@ experiment
Precision m, and m, measurements
Direct searches:

- SM Higgs

- non-SM Higgs
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Higgs Hunting

Production Decays
o —___]
B,I O T T T T i j(x-u' bB
o Ot /s =1.96TeV } o
: so- L
— A
L;'j Lot 11 /
: /R
(V)]
)
102
1 M 1 M 1 M 1 M YY Z’Y
100 120 140 160 180 200
. 2
Higgs Mass (GeV/c) 1025550 140 160 180 200

Higgs Mass (GeV/c?)

Search strategy:
M, <130 GeV associated production and bb decay W(Z)H - Iv(l) bb
Backgrounds: top, Wbb, Zbb...
M, >130 GeV gg > H production with decay to WW
Backgrounds: electroweak WW production...

Dmitri Denisov
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DES Standard Model Higgs Search

Updated in 2003 in the low Higgs - P
mass region W(Z)H=>Iv(vv,I1)bb [ statistical pgwer only

to include

Ldt, fb?! LEP
[ J‘/ SUSY/Higgs Workshop
100} Higgs Sensitivity ('98-'99) d
E Study ("03)
L (no systematics)

10k
->using Run II data and full '

detector simulation /
-> optimization of analysis

PRELIMIN|ARY

Tevatron 1

95% CL exclusion

80 100 120 140 160 180 200

my (GeV)

Sensitivity in the mass region above LEP limit starts at ~2 fb-!
Meanwhile
- optimizing analysis techniques

- understanding detectors better

enhanced branching into modes with lower backgrounds

- searching for non-SM Higgs with higher production cross sections or

Dmitri Denisov April 2005 URA Review
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D5 DO Run II B, Mixing Reach 2=

4000 7 £ 4000
o) B o L
2 r (a) | 2 X
& 3500F I Use more & 3500F
IS [ | than one Bs © [
S Z and Dsmode S [
=)y e ek bl EEEEEEEEE R = 3000f-------
P - I & -
b3 ¥ 5 [
2 o500  None! 50 Hz 2 2500F
o) C | o) -
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-9 B I E -
€ 2000f-- - - - -~ i Y el € 2000f-----
> B S L
- B o B
3 N / 2 N
% 1500 / % 1500
g g f
£ 1000-- -/—’- ------------------------ £ 1000F---£----
F 7 :
500K 500
- /I [—
_ 7 -
IlllllllflllllllllllllllllIII|III|III|III G_ /IIlIIIlIII|III|III|III|III|III
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— Delta Ms (ps-1) — Delta Ms (ps-1)
From global fits From global fits
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