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Executive Summary

D@ detector
— Run llb upgrade is a success
— Smoothly collecting physics data — 2.5fb-* recorded
— No technical issues through 2009 expected
Triggering and data reconstruction
— Full high P, trigger menu up to highest luminosities
— Reconstruction is keeping pace with data collection
The D@ physics program
— 2006 is the best year in history for number of publications
— Plenty of fundamental results over last year and more coming
Experiment personpower
— Resources required to operate the experiment in 2009 are well defined
— MoUs provide predictions how personpower will evolve through 2009
Success of the physics program in 2009 and beyond requires
— Continuing commitment from the Collaborating groups
— Strong support from the Laboratory
Summary

— The Collaboration looks forward to continuing data taking in 2009 and to
exploiting the exciting potential of full Run Il data set
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w The D@ Collaboration

D@ is an international collaboration of
610 physicists from 19 nations who
have designed, built and operate the

D@ detector at the Tevatron and
perform data analysis

of China, H
Sm:u Pausx SaoP e

®
Panjab U Chandigarh wersity Collage, Dubl
Delhi U, Delhi
K Tata Institute, Mumoal
U af Oklahama
Oklahoma State U, _
rown U
FOM-NIKHEF, Amsterdam JIN, Dubna
U, of Amsterdam / NIKHEF ITEP, Moscow
U of Mijmegan | NIKHEF Mascow State U.

de Buenos Ares U ofSai terce T

Institutions: 88 total, 38 US, 50 non-US

Collaborators:
—~ 50%0 from non-US institutions

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

Precision tests of the Standard Model

— Weak bosons, top quark, QCD, B-physics OB S i
Search for particles and forces beyond those known
— Higgs, supersymmetry, extra dimensions....

Quark sub-structure?

Matter-antimatter asymmetry?

What is cosmic dark matter?
SUSY?

Driven by these goals,
the detector emphasizes

Electron, muon and
tau identification

Jets and missing
transverse energy

Flavor tagging through
displaced vertices and
leptons

What is space-time structure?
Extra dimensions?...
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Silicon Microstrip Tracker
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D¢ Silicon Detector Radiation Aging Status as of May 2007

2001 i ]
180E-— Detector is working well
=160 Bias voltage limit Stable number of operating sensors
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= = / | Disabled HDIs versus time |
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Layer O Silicon Tracker
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Additional layer of radiation hard silicon detectors designed

to fit inside the Run lla Silicon Microstrip Tracker was successfully installed in 2006

R 22.02 (Circumscribed Circlel

& InMrl-\Jew Layer O for Run 11 Upgrade pdl resolutlon comparlson
S lnner Sensor Area Layout Drowing

Option 10 0 o*
Joshua Wang — Bd - J‘hp K

February 1, 2004 (|
Notes:

s J DA
EScae;eudnut troces 104

71 um readout troce pitch
18.176 mm active width
20.216 mm cut width

2. Loyer 0B:

256 readout troces

Bl um reodout troce pitch
20.736 mm active width
22.776 mm cut width

3. No. of Sensors in Z: B 103

4, Coveroge: 98.5%

S. Anclog Coblet —
Kopton thicknessi 0.06 mm
Spacer thickness: 0.lS mm
Coble width: 13.948 mm

B. Support Structutet
Outer Shel |2 ~
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K13C Caorbon Fiber 02
| +20,-20, 0. +20, -201] lauwp
Inner Shel |z 1

IIII[I|
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3 Layers of Unidirectional - |
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10, 20, 01 layup

R 15.24 (Be becm pipe flangel
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Chmn ]

19 bad channels out of total of 12,288 channels

i

1 p17 (60,284 Events)

| p20 (11,561 Events)

|
0.02

CINVESTAV-Mexico group
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0.025

0.03
o (cm)

Provides major tracking precision improvements and already in use for first 2fb-! results
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w Scintillating

—lber Tracker

8 axial, 8 stereo fibers double layers
Visible Light Photon Counters (VLPC) readout
Performing well
e Light yield of ~7 pe/mip
e Number of operating channels > 98%
e Substantially improved readout electronics — AFEII
boards - since late 2006
e Excellent amplitude resolution and no
saturation up to highest luminosity

[ SAoribbonH10sv=x0Ochan0o | ST SAOribbonH10svxOchan00 |

N AFE |

100
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Single photo-electron peaks

Fiber tracker and silicon detector are running in 1.9T
magnetic field created by superconducting solenoid
» ~59% field reduction to prevent quenches in 2004
» Very stable operation over last 3 years

 Closely monitoring operational parameters
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Events

Calorimeter and Muon System

e Less

Uranium Liquid Argon calorimeter
Drift tubes and scintillation counters

based muon system

Stable and reliable operation
than 0.1% of non-working

>~ ame. | channels in the calorimeter and 0.5% in
"™ | the muon system

» No detectors radiation damage issues
» Stable operation since early Run Il
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Monitoring of muon system stability using inclusive muon production.
~19%b stability over many years of operation.
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Trigger System #

: Fiber tracker trigger upgrade
Trigger system selects —~100Hz of events
to write to tape out of ~2 MHz interactionsrate | _ 00 1 frack
~ 10° rejection! i 180 Ej pr> 10 GeVl . = Original CT1
Current D@ capabilities E ::‘z = — - :
Level 1 trigger —2kHz 120 ;D?@Iers @ 3 2 7?"‘?"/‘5'
Level 2 trigger ~1kHz 100 z—‘s!@lefs'“"R””II T Original CT1
) _ 80 F +* - E
Level 3 trigger ~100Hz i : E : I 1 track
a0 [ oootxat i ge® 2 Upgraded CTT
i ' : g2 ;M':r:f:b as “; 2 fracks
Substa_ntlal trigger upgrades installed o4 80 100 120 Upgraded CTT
during 2006 summer shutdown Luminosity (10* em2s1)
» Completely new calorimeter trigger = Level 1 and Level 2 trigger rates prior to “Caltrack”
e New fiber tracker trigger elements = Level 1 and Level 2 trigger rates using “Caltrack”
* New “caltrack” trigger provides matching
between calorimeter objects and tracks Triamer JP1_2_T10L10_L18 fusws TES(Z.3)_COWEMIZ4.3.31_new af Lovel 1)
. . gﬂﬁ_— w
e Calorimeter trigger upgrade g [ JP1 7
I &
| . 80—
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o8- - ” i 40 }
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02— before/after upgrade - s
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w Triggering at High Luminosities

| luminosity bins ] i
1600 Entries 40286
e Run Ilb trigger upgrades are essential 1400 Mean  83.74
for ensuring success of physics 1200F RMS  44.78

program at high luminosity
— Successfully completed

1000

Run I1b Ldt profile

800

600

e Trigger list with over 600 triggers is
optimized on a trigger-by-trigger, final
state-by-final state basis 200

III|II|II][III|III|II

— 1
50 100 150 200 250 300
lumi profile muonid (dark=mean value in each bin)

=

= Running highly efficient high p, trigger
menu un-prescaled up to 300-103°

Level 1, 2 and 3 rates during typical Tevatron store

e At lower luminosity trigger menu is

5007

300-10%°

300

trigger algorithms 200

1007

trigger list 0

A 2 Store: 5267
extended to cover low p, physics and 1507 | Lact Eniry: Mar 5 04107
calibrations 13001 —Z:
1200 3 4
1100 | j:z
@-1333: O % 6 160 g 3
) .. } ) = 800 '”v u 140 L :’;
Working on optimizing triggering 8| | il - o E 2
for luminosities above | \ o

June 2007 P5 Meeting at Fermilab 10



Other Challenges at High Luminosity

24

Tevatron is already running with “LHC like” number of interactions per crossing
— Efficiencies of reconstructed objects are decreasing

Number of “fake” reconstructed objects is going up

Detector was originally designed to handle 1-2 interactions per crossing

— Substantial collaboration resources are directed toward handling algorithms at
high luminosity

NTSEr @ e e Most cha_llenglng issues are with trackmg‘:‘ o
per crossing small central tracking volume and high occupancy “per fiber
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11 . ‘ r A ' Above is mean occupancy in events selected by D@
-, " . physics trigger list. There are long tails
e B P S in the multiplicity distributions.
N ber of inleras tions per orosaing
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w Challenges at High Luminosity #

We are pushing detectors, triggers, algorithms Track reconstruction efficiency for Z 2 uu events
well beyond original specifications _

Z — uu (tag anld prlobe)

100

80 - e ———— _

=
L S

60 - | I I | I | | | | i

40

Tracking efficiency

PITARIY ISy FU

Efficiency %

20 - 1

oO4H——F—7—F— T 7T T T T T T
0 20 40 60 80 100 120 140 160 180 200 220 240

Instantaneous luminosity

Rot 7 IRREEEn Zoom

Observe measurable decreases in efficiencies
with increase in luminosity (as expected)

Working on improvements to mitigate
effects of high luminosity
 Triggering
=‘ * Algorithms
o2 e e Analysis

Z > ee events
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_ o G
Operations L.

Monthly Data Taking Efficiency [ S
e . R = | | ®* The experiment is operating well and
N s =T TRT TG Bsnnl recording physics quality data
| — Typical “good” day 7 pb!

= | — Typical “good” week 40 pb!

& - N e Run | top quark discovery in a week!
" e On average 85% data taking efficiency
- — 5% are trigger/readout system
disables
B T T — 10% are begin/end stores, failures

R 1 negrated Luminosiy (s e As of today D@ has ~2.5 fb-! on tapes

| — All detectors functioning well

i fjg; — Already reported physics results from

- ;’ early 2007 data

zz Recorded to tape /
%::Zf?i%fﬁ All of the above is due to the dedicated
;E:: /i % team of experts and shifters

AN

. = < This week celebrating delivery of 3.0 fb!

= — Delivered to the D@ experiment

w e [T T[T [ [E=ReaelIT ] Thanks to the Accelerator Division!
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. D@ collected over 2 -10° events in Run 11

e  Current reconstruction program (Version p20)
is in use since summer 2006

e New Run Il1b detectors
e Preliminary Run Ilb calibration data
e Faster and more robust

Data Processing

e
L.

For uniform and better quality data reprocessed
Run 11b data collected before January 2007

Was accomplished on the GRID in ~4 months
Have full Run I1b data set available for analysis

Execution Time Event (GHz-secs)

DOreco Execution Time vs Initial Luminosity

250 T T T T T
P20.08 Event Timing - -

T=a'l"2+b'L+c

200

150

Average Run I1b luminosity

100

50

0 50 100 150 200 250 300
Initial Lumninosity (E30)

Events

All p20 Production to 01-Jun-2007
9e+08

" cCIN2P3 A
CMS

Be+08 - OSCER Run Ilb data (re)processing
SPRACE
UFL1
7e+08 - JU/ATLAS
LONI ———
60408 |- CLERMOI\E ——
UNL —
| ucsb ——
5e+08 wise
WESTGRID
4e+08 - UFL2
MANCHSTR ——
LANCASTR ——
3e+08 FNAL ——

2e+08

1e+08

02/03 02117 03/03 0317 03/31 04/14 04/28 0512 05/26

Date

Reconstruction timing

same number

* Major time consuming process is tracking due to small number of tracking layers and high occupancies
e Currently reconstructing on the Fermilab’s D@ farms ~5mlin events per day and writing to tapes about the

e Within weeks extra computing resources will become available doubling available CPU
e Will have “head room” and ready for even higher luminosity operation

D@ SAM based computing model and use of the GRID resources is a success!

June 2007 P5 Meetina at Fermilab
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2006 was the best year in D@ history in terms
of number of publications per year with 33
papers — one paper every 11 days
— Including:
- D@ B, oscillations: PRL 97, 021802
(2006)
— first 1 fb™! paper from the
Tevatron
— the most cited HEP result of
2006

e D@ single top quark production
evidence: PRL 98, 181802 (2007)

Physics Analyses Progress

24

Progressing well with publications in
2007

— 14 papers in the first 5 months
— On track to beat 2006 success
D@ publication strategy
— Finish 1fb-1(Run 11a) publications
— Concentrate on full Run Il data set

History of DO Paper Submissions to Peer-Reviewed Journals

35

30 -

25

20 -

15 -

Number Papers Submitted

10

1992
1993
1994
1995
1996
1997
1998

1999

2000
2001
2002
2003
2004
2005
2006
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Summary of Results, Theses, Talks

24

e 62 new results approved for Conferences =]

— Most will be published
e PhDs defended
— 351in 2006

e Wide range of topics, Universities
and countries

— Already 11 in 2007
— D@ collaborators received
e 2007 URA best thesis award —

Tim Scanlon (Imperial College,
London)

e 2007 Tollestrup award — Yann
Coadou (Simon Fraser, Canada)

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

Too many to fit on 6 pages...

For full list of D@ approved results and publications visit

including plain-English summaries

June 2007 P5 Meeting at Fermilab

TS - BT ———
..... s ey -
errv
= [ Ty e -
= AL T et e gy P
= O oy -
= [ R — -
= [T ——— o -
= Pa— o
= [ TR —— anmes -
= S Eacoaluaodiic avmes o
== F——— wome -
=  — e o
as Enmtummaurass ] -
m [ ———— nammms -
an [F—— s ™
™ [T, T -
[ - - T -
. [ ———— waom =
am s i ™
an [T — iz i
am " 1o -
- [Ty aoe -
a - e =
=L [—— Ao P
. - - T e
e
ams T P -
= e . Zim == P
= mmas - ree. B
. S e——— waes "
= e = . Tom =
= e L T20m "
= s wom -
= wrme -
= - e -
™ - = R e s
. [ —— 1200 -
o [E———— T -
o ER— 11 om i
g
=L = Trom =
== par— -
= = T -
o fr=y — -
Lam e T g e
= AN ek kg o o
= SEL ek s e g e e v
=1 Lemsocm s mimwies e -
- ——a saom P
= L op— o -
" - - —: -
P —
=L - - ™ ]
= o =
= o o -
™ [ T p— -
= A m v " e -
- [ ———— s, -
=1 [ T ——y - =
= N Smsosswcsancisssan mammms -
= = 2 - -
™ N Smswmawcs o scn e -
=y A1 Chas ——— e —_—
ey wioms e
= [ T — avmes =
Fm [E Ty anns b
' = = ] -
Py [CTT——r mamE =
r . . aroes £
Fm E B - wom A
s - -
i [T — wnom -
= - e -
aaz e =
= - . =~
- = o 170 p
e —— arsoen =
o - e e
mL ST ——— e -
= [re———— Lz -
s [T ———— - o=
an Chaxs - e =
m . - cury Moo "
e
[ oy - e ]
== [T — o =
o e p— — e -
= mial 1eom 5
o Peyaten
£
re——— P——

16


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

New Results for Winter 2007 Conferences #

nn Puhlicatinn Sunarcada) Canfarancra Snhiact/Titla Nata nf I nnminnasitv
i r Annroval el -1
< B FPhvsies.._ >
? BOTD AT70-CONF  Measurement of the | amhda B lifefime in the decav channel J/Psifmuminl ambda NRAARMEA innn
B46 5254-CONF Measurementof B smixinainB s-=D smu X D s-= K0 5K channel 10/24/06 1200
B47 5263-CONF Measurement of the Lambda B lifetime semileptonic decav 10/27/06 13000%)
B48 5344-CONF A new upper limit for the rare decayv BriBs-=mu+mu-) 03M12/07 2000
( Electrowea )
A272-CONF  Measurement of the charne-sinned ranidifv difference in W-namma evenfs 1027 MNE ann F*Y
E20 5345-CONF  Search for Zfaam® pair oroduction decavina into four leptons 03/08/07 1000
< Hiqas... ) .
7 A2TR-CONF  Search for ZHi-=lIhb ProductionF 10/20/MNA R4An - 97nNi*)
H28 S067-CONF  Search for Fermionhobic Hiaas Bosons in 3-camma+x Events 01/04/07 /30
H28 H14 5331-CONF  Search for Meutral Hioas Bosons to taud-=mu) tau n2/02/07 1000
H30 5357-CONF  Search for WH oroduction in 1 fi-1 (cut-based) 03/M12/07 1000
H31 5365-CONF  Search for WH production usina the Matrix Element techniaue in 900 ob-1 N3/16a/07 aQnn
H32 H17 5350-CONF A Search for the Standard Model Higas Boson in ... ZH-=vvbb E _ 04/06/07 1000
H33 5380-CONF  Combined Upoer Limits on Standard-Model Hiaas-Boson Production from the D 04/06/07 1000
= AR 2-CONF  Search for Scarks and Gluinos in Fyents with Jets and MFET n1/Ns/n7 afRn
NS 5349-CONF  Search for excited electrons in the e-e-aamma channel 03/08/07 1000
MNS2 5348-CONF  Search for Assoc. Prod. of Charginos & Meutralinos in 3-lepton final states n3/08/07 1100
NS3 5370-CONF  Search for second aeneration leptoouarks in the mu-nu-ii final state n2M12/07 1050
@GR
ARG0-CONF  Measurement of trinle differentfial nhoton+iet cross section n3/1a/n7z 1100
< _Top_ 2
TR AZAT-CONF  Measurement of tifhan cross section in soff mu fanoed [+iefs evenis 1N/2AMA R34
T3r To7rC 5262-CONF  Measurement of tt(bar cross section in I+Hets events using KinematickE 10/30/06 QnnrEYy
T38 5234-CONF  Measurement of tifbar) cross section in tau+iets channel 11/27/06 350
T38 TOGJ We&C Talk  Evidence for sinale too auark oroduction and meas. IV tbl 12/10/06 1000
T40 TO7D 5359-CONF  Measurement of ti(bar) cross section in electron+muon channel 03/0//07 1050
T41 5347-CONF Measurement of m too in the dilepton channel w/ neutrino weiahtina n3/07/07 1000
T42 5362-CONF Measurement of m too usina matrix element method in 1+iets 03/09/07 ann
T43 5355-CONF Measurement of tt(bar xsec in the lepton+iets channel with lifetime taaaina n3M11/07 ann
T44 5342-CONF  Combinina results from three sinale top ¥sec measurements 03M12/07 ann
T45 TOTD 5371-CONF  Measurement of tifbar) xsec in the dileoton channel n3/M13/07 1050
T46 5064 Combination of CDF and DO Results on the Top-Quark Mass 031607 1000

Six physics groups are working very productively in conjunction with trigger board,
objects identification groups, analyses review boards and joint Tevatron combinations groups

June 2007 P5 Meeting at Fermilab 17



First Tevatron 2fb1 Result

24

> 60000
C: Jy DO
e Study of rare decay B, to pp = 500005_ /
» Standard Model prediction for branching ratio is l: 40000
~3 .10—9 I :_ 0] ’
. . 2 30000 / P y TS, 2, 39)
— Beyond SM processes could increase this E /
i - 200001 SM signal ( x 10°)
value — strong interest from theoretical C B e
community 10000 L—ﬂ\/ S
e With data collected in December 2006 | e T

[y ]

4 6 8 10 12

— Result presented at Moriond in March 2007 invariant (1 1) Mass [GeV]

— Two months for reconstruction, analysis,
analysis review and presentation of world
best limit

g
o

c Dla Run lIb Preliminary
Sideband 1 Signal region Sideband 2

(-

Run Ilb B meson detection

Events/5 (MeV/c?)
Y

—h
IIII|IIII|IIII|IIII|

0.5
0746 48 5 52 54 56 58 6 62 '654
- . = . = + " AP,
20 __Dg Run "b PrE"mlnary Invariant mass (u* 1) [GeV/c7]
=N - TABLE III: Summary information on the BY — "y~ analysis.
00EB™ — Jiy K i
Run Ila Run IIb
%0Ng. = 440:+25 -
60 : Zupk 0.173 & 0.005 £ 0.009 0,136 £ 0.003 £ 0.019
- ; J\f";li 1781 + 54 + 20 440 + 25 + 5
40 - : Niack 0.8 40.2 1505
: A'\"—c»bs 1 2
20 i ses 2.2%10°% 6.9 107°
ot e limit 90% C.L. 7.9 ol 107
5 5.1 5 2 5.3 5.4 N 5.3 25'6 limit 90% C.L. ( 7.5 x 107% (DO comb. >
Invariant mass (LL'* w K™ [GeV/cT] limit 95% C.L. 9.5 x 10~ 3.9 %107
limit 95% C.L. 9.3 x 107% (DO comb.)
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B ox Single Top Quark Production

24

EW production of top quark o .
- direct probe of | V| 2 DO 0.9fb
: >
- search for new physics =
iy [
. T = 4 e+l
N e : : JA’_{ - 2-4 jets
s-channel \ t-channel W > 1-2 tags
b )
= b b r T TR
I 7 \\:, Lo
0.=0.88+0.07 pb 0,=1.98+0.21 pb o
- 06 07 08 09 1
3 [ (d) DO 0.9 fb™ tb+tgb Decision Tree Output
> |
t 10+ D@ Run Il «= prelimina -1
E‘ - OpTt > 0.65 .p g 0.9 fb
w Sl e+l : +14
I 2-4 jets Decision Trees | 49 7, pb
S- - | 1-2tags : i
I i‘ - Matrix Elements E 46 ", pb
u ; 4: _}_ Bayesian NNs | 5.0 j:g pb
%00 150 200 250 5
M(W,b) [GeV] Combination* 4.8 :::;3», pb
e  Consistent results obtained from three _
teChniqueS [ N. Kidopakis, PRD . 114012 (2008), myg, = 175 GeV
_ boosted deCiSion treeS, matriX Z Sulli\ian, PRD #0, 114012 (2004), my,, =175 GeV
elements, Bayesian NN ;

Combined result:
— 4.8zx1.3pb (3.50c significance)
— Consistent with SM expectations
First direct determination of | V|
— 0.68 < V4l <1 at95% CL

0 5 10 15
o (pp — tb+X, tgb+X) [pb]

Developing advanced methods to separate signal
events from substantial backgrounds
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Events / 16 GeV

Standard Model Higgs Search #

8.4 (5.9) @ 115 GeV
3.7 (4.2) @ 160 GeV

Miji (GeV)

Search strategy:
ZH = llbb M,, <130 GeV associated production and Higgs bb decay W(Z)H
~Data Backgrounds: top, Wbb, Zbb...
- D@ Preliminary (840-920 pb') | =~ QCD _ _
o ¢ —_— M, >130 GeV gg = H production with decay to WW=*
- -t
C =€vzz Backgrounds: electroweak WW production...
L —ZH115
- a0 , ,
- - - D@ Preliminary, L=1.0 16 —— Opserved Limit
- BB [ :
107 = -
3 R T T T T AL Expected Limit
= BO
S rERan D@ most stringent combined limits: ratios to SM, obs(exp):
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-ZA)':T .
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=:iv:2 140 150 160 170 1380 120 200

— 160 GeV Higgs (x10 mH {‘karBEJ

Limit / o{pf—WHZH/H)xBR(H-bb/W W)

T

10

T T

-
)

Improvements to come:

- larger datasets

107 - wider use of advanced analysis techniques

- additional channels: WH -> WWW, H->ZZ, hadronic
H->WW, Tt modes, ...

10%  o. 5 2 25 3
A ¢(e,e) (rad)

- new silicon Layer O: improves b-tagging
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w Abe’s Question

24

Abe: A specific issue to address in the manpower talks is the time for analyses to reach completion. What
is it now for some important examples and what are expectations around end of 2009?

Currently publish from three months to two years after data have been collected
What are “ingredients” of publication
— Data are on tapes
— Data are reconstructed with “final” reconstruction program
— Data quality determined
— Trigger and object ID efficiencies determined
— MC samples are available
— Analysis is performed
— Paper is written
— Paper is internally reviewed and approved
— Paper is submitted
Examples
— B, oscillations analysis
e —~ three month between data collection finished and publication
e Mainly tracking based analysis (no precision calorimeter calibration, etc.)
— Single top quark production evidence analysis
e — 9 months between data collection finished and publication
e Analysis requires deep understanding of: calorimeter, muons, tracking and analysis methods
After data taking is finished
— Many results could be published between a few months and about a year later
— Some interesting analyses might take longer
e Best Run | Tevatron top mass measurement was published in 2004
— Critical: stability of detector, data taking conditions, reconstruction algorithms
e Working hard on minimizing changes while benefiting from improvements

June 2007 P5 Meeting at Fermilab
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D& The Experiment Personpower #

We expect(!) decline in experiment manpower: startup of the LHC, approaching the end of the
Tevatron program, out-flux to other experiments.

The challenge is how to fully utilize Tevatron and the experiment potential over next several years.

Issues
e Overall manpower decrease
e Total number of FTE vs experts in specific areas
» Substantial efforts required to optimize triggering and algorithms at high luminosity
e Unexpected challenges

Tevatron Task Force in early 2006 devoted considerable effort to estimate resources needed
to run the experiment and analyze data — report is available.
Recently we re-evaluated Tevatron Task Force numbers and concluded that estimates hold.

Unit of manpower measure is “FTE” or Full Time Equivalent
One person spending full time on D@ is “1 FTE”
Person with teaching duties is significantly less than 1 FTE

e Uncertanties... not easy to estimate
— Most important is to use “the same currency” in all estimates

e Checked via comparing Efforts Reports and MoUs (see below): ~10%
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Future Personpower Estimates

Spokespersons

Data
Quality

S. Jain

A. Jonckheere

Technical Integration

Coordinator
G. Ginther

M.Johnson

Special Projects

H

Recocert Manager
D. Lam

Run Coordination
W. Lee, N. Buchanan
Electrical Operations:

L1CTT
M. Buehler
R. Mommsen

Detectors
Muon: T. Diehl
CFT/PS: M.
Corcoran
SMT: M. Kirby
CTT: M.Corcoran
Cal: J.Sekaric,
L. Zivkovic
L1CAL: S.
Cihangir

Lum: G.Snow

L1 Muon
S. Burke

L1CTK
S. Anderson

L2
E. Aguilo
M. Cwiok

L2STT
U. Heintz
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L3/DAQ
A. Garcia-Bellido
G. Watts

Online
W. Lee

Global
Monitoring
E. Cheu

N. Oshima

J. Foglesong
SMT Mechanical Operations:
S. Desai R. Rucinski
D.Tsybychev
. Luminosity
Fiber Tracker/ Monitor
Preshowers Y_Enari
J. Warchol
CFT —
J. Warchol ielr][tral Muon
CPS . Ito
A. Evdokimov PDT's
FPS ok
A. Patwa - Kasper
Trigger
; counters
Calorimeter A Ito
N. Buchanan
g’:kfng Forward Muon
L V. Evdokimov
- (}al i MDT detectors
S. Cihangir
D. Edmunds V. Abazov
- MDT Electronics
S. Lammers
L. Uvarov
M. Mulhearn !
ICD Pixel detectors
1. Vasilyev
L. Sawyer picel
A. White )
electronics
T. Fitzpatrick
Solenoid
H. Fisk
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Experiment has well
defined organization

Operations - example
Computing
Algorithms

(Physics)

Each group provided
estimates of
resources required

Experiment management
carefully reviewed and
verified resources
required

Final numbers are
presented on the next

page
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Every year in December each Collaboration group
reports past year efforts.
This is actual effort spent by the Collaboration.
Could be compared with resource needs.

}

Efforts Reports and Future Resource Needs

Total future FTE required as
service contributions

}

Effort Report

Resource Needs “FTE”

“FTE”
2005 2006 2007 2009
Operations and Run Ilb upgrade 107 91 68 68
Computing 35 30 32 25
Algorithms 74 65 55 21
Management 14 14 10 10
Total service contributions 230 200 165 QZAE)

Based on the above table to operate the experiment, reconstruct data and
perform object (jets, muons, etc.) identification studies 124 FTEs will be required in 2009

June 2007 P5 Meeting at Fermilab
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w Memorandum of Understanding

* We know past efforts needed to run the experiment
e Efforts Reports

» We estimated future resource needs to operate the experiment
e Bottom up and top down

e Next step is to reliably predict future personpower contributions to the experiment

e To estimate future experiment resources each D@ group periodically (once
every ~2 years) provides expected manpower contributions in the form of

e MoU — Memorandum of Understanding

e In January-February 2007 all groups provided their MoUs for 2007-2009

e Previous MoUs completed in 2005 covered 2005-2007
e Overlap in 2007

25



Example of MoU

Similar MoUs exist with all other groups and provide opportunity to make reliable

Example of MoU with Manchester University.

future manpower estimates.

A B c ] E F £ H 1

1

2 | 1 |Institution: University of Manchester

& Contact Person: Stefan Soldner-Rembold

4 Funding agency(ies) PPARC

]

=

7

8 [ 2 |Estimated fraction of FTE for each person working on D@ |

2

10 Total FTE on D@ Service FTE on D@ Description of Service Contribution for EACH individual
11 Faculty Cv2007 2008 Cv2003 Cv20072 Cyv20082  |Cw20092|Columnt

12 Terry Wyatt 0.9 06 0.4 [il:] 0.1 0.1] Spokesperson (2007 ¥Supervision of service work (2008/2009)
13 Stefan Soldner-Rembald 0.4 0.4 0z 0.1 0.1 0.0} Tau ldentification/Group Management/Supervision of service work
14 Christian Schwanentberg 0.5 0.2 0.1 0.2 0.0 0.0]Electron Identification

18 Sums 1.8 1.2 0.7 1.1 0.2 0.1

19 FTE at Fermilab 0.5 0.1 0.0 0.5 0.0 0.0

20

Research Scientists

21 and Engineers Cy2007 Cy2008 Y2009 2007 Cy2008 Cv2009

22 Kristian Harder 0.2 0.2 0.1 0.1 0.1 0.0]5MT operations

28 Sums 0.z 0.z 0.1 0.1 0.1 0.0

29 FTE at Fermilab 0.0 0.0 0.0 0.0 0.0 0.0

30

) Postdocs Cv2007 2008 Cv2009 2007 Cv2008 Cv2009

32 Matthew Ford 0.3 0.0 0.0 0.3 0.0 0.0]Data Quality Convener

33 Hrisztian Peters 1.0 1.0 1.0 0.5 0.5 0.5|Calorimetry Convener

34 Remigius Mommsen 1.0 1.0 0.8 0.5 0.5 0.4|Central Track Trigger Convener

38 Sums 2.3 2.0 1.8 1.3 1.0 0.3

39 FTE at Fermilab 2.3 2.0 1.8 1.2 1.0 049

40

41 Graduate students Cv2007 2008 Cv2003 Cy2007 Cv'2008 Cv2003

42 ark Cwen 1.0 0.s 0.0 0.1 0.0 0.0} Tau ldentification/Muon Identification
43 Philip Rich 1.0 1.0 0.8 0.2 0.1 0.0) Tau Trigger Commissioning

44 YWan-Ching Yang 1.0 1.0 0.0 0.5 0.1 0.0]to be determined

45 I 0.z 1.0 1.0 0.1 0.5 0.0Jto be determined

48 Sums 3.2 3.8 1.8 0.9 0.7 0.0

49 FTE at Fermilab 1.0 1.0 1.0 0.5 0.5 0.0

a0

a1 Institute sum FTE effo 748 715 4.38 3.38 2 1
E Sum FTE at Fermilab 3.8 3.1 2.8 2.2 1.5 0.5]

a3 |Degree of certainty  |DC ] o

|1_ -1 FH \ Sums/( Aachen /(Bonn/( Buenos_Aires /( Canada /( CEFF_LAFER /( Cinvestaw /( Clermont }( Dielhi /( Dublin /( Ecuador /( Freiburg /( Grenoble /( Holland /(IC)(IHEP/(ITEP /(JINH/( Korea/(LAL/( Lancaster /(Lyon/( Mainz B\Manches(el

Ready
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w Total FTE Personpower of the Experiment #

Total experiment personpower based on MoUs
2005-2007 — blue (MoU data collected in 2005)
Sum FTE Total 2007-2009 — red (MoU data collected in 2007)

FTE
500
474

450 — 437

e

354
357

350

300 \_\
272

250 \ Good agreement between MoUs prepared

200 \1_84 in 2005 and 2007 for year 2007

150

100

50 A

0 T T T T
CY2005 CY2006 CY2007 CY2008 CY2009

Calendar Year

This plot permits cross-check using 2006 Efforts Reports.
Total FTE reported in Efforts Reports in 2006 is 407 FTE — match within errors.
MoUs do(!) have predictive power.
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Total FTE Personpower of the Experiment

US FTE Total

Non-US FTE Total

FTE

US FTE Total

300

250

219

200

175

147

150

‘\_-07

100

50

CY2005 CY2006 CY2007 CY2008 CY2009
Calendar Year

FTE

non-US FTE Total

250

200 +

150 +

100 4

50 A

CY2005 CY2006 CY2007 CY2008 CY2009
Calendar Year

Both are declining with “LHC in Europe” effect clearly seen
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FTE Manpower on D@ for Different Positions

US FTE Non-US FTE
US FTE Non-US FTE

FTE FTE

120 120
107
99 —&— Faculty+Research ‘\ioo —e— Faculty+Research
100 —=— Postdocs 100 —=— Postdocs R
87
82 84
—A— Students —_— —A— Students
80 80 — +—79 —
6%32\
. A 60
A
60 - OEJ\ 54 60 .
°
43
53 j7\42 N "
40 > 40 36 35
45 \i 37 .\.\38
A
20 - 27 =~ 2

CY2005 CY2006 CY2007 CY2008 CY2009

Calendar Year

20

CY2005 CY2006 CY2007 CY2008 CY2009
Calendar Year

Good match between 2005 and 2007 MoUs in 2007.
Substantial drop in number of non-US postdocs and students in 20009.
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Head Count
Manpower
800
700 - 695 677
600 226 602
500 | 498
383

400 =
300
200
100

0 I T T T

CY2005 CY2007 CY2009

Calendar Year

“Head Count” and “D@ Fraction”

0.8

0.7

0.6

0.5

0.4 1

0.3

0.2 1

0.1 1

0.0

Fraction of Effort

0.68

©
[op)
(6]

0.59

0.95
0.60 0.48

CY2005 CY2006 CY2007 CY2008 CY2009
Calendar Year

24

Total number of collaborators decreases,
but slower than FTE.

postdocs (—1.0 FTE) explains steady decline.

Average fraction of time collaborator
spends on D@.
Decrease in number of students and

June 2007 P5 Meeting at Fermilab
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e Service fraction

— Ratio of FTE needed to run the experiment to
total FTE available

— For 2005-2006 based on efforts reports

 Service efforts (everything, except
physics analysis) divided by total
number of FTE reported

— For 2007 and 2009

» Expected service needs from
Tevatron Task Force report divided by
total number of FTE according to MoUs

e For 2007 and 2008 fraction is stable, while
for 2009 it is increasing substantially

Service Fraction

24

80

70 1

60

50

40

30

20 -

10

%

Service Fraction

2005

2006 2007 2008 2009

Calendar Year
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w Reducing Personpower Requirements

With knowledge of the present and future resources and needs one of the major
goals in managing Collaboration is to reduce service load while maintaining
high efficiency operation and to increase total Collaboration manpower:

to increase resources devoted to physics analysis.

e Reducing resource needs in every area of the experiment
— Control room shifts
e Down to 4 shifters from June 1, 2007
— Streamlining operations
e Automation
e EXxperts cross training
e Minimizing changes
— Changes at the data taking stage propagate all the way to the analysis
— Remote computing shifts
e Support data processing and analysis
e Remote collaborators active participation
— Stability of reconstruction algorithms
e Run llb improvements integrated
e High luminosity improvements to be finished soon
— Continuing efforts with Computing Division on automation of
e GRID based processing
e« Skimming and datasets creation

24
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Reducing Personpower Requirements

e Each new project (operations, computing, analysis)
— Careful analysis of “cost/benefits”
— Don’t want to loose opportunities or stretch resources too thin
e Long term commitments
— Most positions with substantial responsibilities are for at least a year
e Reduces training time, increases efficiency
e Reduction in efforts needs for analysis
— Joint object identification groups for all physics groups
— Joint “final states” groups
e V+jets
e Multijets
e Multileptons
— Common MC samples production

e Streamlining in all areas of the experiment already bearing fruits
— Stable and highly efficient data taking
— Smooth and stable reconstruction
— Fast analyses publications
— Few “holes” in detector, algorithms, computing areas

24

33



Specific Expertise in Critical Areas

24

 Specific features of the D@ Collaboration to take into account for personpower analysis

— Large number of relatively small groups
* Less flexibility for groups to redirect resources
— Detectors designed/built in '80s

e Require substantial support

While there are people who can sing Puccini operas... not every FTE can sing like Pavarotti

There are quite a few specialized areas in the experiment where long term individuals
experience/commitments are important

— Experiment was not designed/built/documented so that a “generic physicist” could run it
without major training/commitments

Long term institutional commitments are also very important
— MoUs helps identify areas needing attention in advance
— Most D@ groups are strongly committed to the experiment

Fermilab support is important in critical areas

— One of the main Tevatron Task Force recommendations

— Working closely with Laboratory and PPD/CD on addressing specific needs, for example
e Run coordinator - accomplished
e Level 1 muon and caltrack triggers support — in progress
e Tracking algorithms
e On-line controls
e Fiber tracker operation
e Level 3 trigger coordination
e Muon detector operations
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Attracting Collaborators and Resources

e Interest and excitement are keeping the Collaboration together
— Collaboration has (almost) no money
— 400 FTEs cost about $30MIn per year
e Important to keep each and every collaborator interested and actively engaged

e Interesting physics
— Mutli-purpose detector, wide range of physics topics
— High quality data available
— Hunt for
e New SM states/objects
— WZ, single top, SM Higgs
e New Phenomena
e High precision measurements
— Many graduate students who become primary authors in their first year
e Challenging projects
— Detectors
— Algorithms
— Computing
e Training for younger scientists
e Leadership positions
— 5 excellent candidates ran for Spokesperson position in April 2007
e Talks, seminars, conferences
— NBC news, press releases, lectures

June 2007 P5 Meeting at Fermilab
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International Fellowships, Visitors Fund

e Fermilab International Fellowships started in 2006
— Two candidates accepted in 2006 (UK and Canada)
e Both are already primary authors of interesting physics results
— 8 excellent candidates for two new positions in 2007
e Natural way to attract new talents
— Looking forward for increase in number of fellowships

e Fermilab’s PPD guests and visitors budget
— $940k in FYO7
e Able to attract ~40 FTEs
— Excellent investment!
e Provides opportunity to come to Fermilab and get involved full time
e Used for
— Teaching buyouts
— Foreign visitors support
— Tevatron Task Force recommended doubling guests and visitors budget
e Extra funds will help greatly with increase in collaboration resources

Using every option to attract more collaborators!

24
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Collaboration Resources

The Collaboration is tracking personpower closely
— Efforts Reports
— MoUs
— Future resource needs
e Includes operations, computing, algorithms and management
e ~124 FTEs required to run the experiment in 2009

For 2007 and 2008 D@ FTE availability is well above needed to run the experiment
— Have enough personpower for many analyses

Current expectations for 2009 D@ resource availability is ~184 FTEs
— Working actively attracting more collaborators
— Reducing personpower needed to run the experiment

Continuing commitments from the Laboratory and funding agencies are critical to assure
adequate staffing of the experiment

— Support of Universities groups

— Fermilab’s staff continuing involvement in the experiment

— Increase in Guests and Visitors budget

— New openings to address specific operational and scientific resource needs

Together we expect to face personpower challenges successfully

June 2007 P5 Meeting at Fermilab

24

37



w Conclusions

e The D@ detector is working well with high data taking efficiency
e Currently 2.5 fb-1 on tapes
e« No major technical issues to continue data collection up to and above 8 fb-1

e Data processing is keeping pace with data collection, MC production is steady

Physics program is flourishing: Top Quark studies, QCD, Electroweak,

B physics, Beyond SM searches

SM Higgs is within our reach

24

There are challenges which we are actively working on i
— Technical: triggering, algorithms at high luminosity o W

— Manpower: support from Fermilab, DoE/NSF and 3 ?

foreign groups/agencies is critical

The Collaboration is looking forward to continue data taking in =
2009 and perform analysis for another several years i

This decision was endorsed by the D@ Institutional Board on

March 8, 2007 )] H*H

Exploration of energy frontier continues - stay tuned!
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PhD Theses #

Late 2006 Theses List

Marine Michaut DAPNIA/SPP, SACLAY Search for Supersvmmetric Higos Bosons at Large tan(beta) at the D0 Detector October, 2006
Tim Scanlon Imperial College b-Tagging and the Search for Neutral Supersymmetric Higgs Bosons at D0 October, 2006
: . . . . ~ . o q §
Aurélien Mendes Centre de Physique |.ies Particules de Recherche du partenaire supersymétrique du quarlT top dans le ‘CﬂI_]ﬁl St‘(]pl h+sn|:1+.e(mu1 au sein de 'expérience D0 auprés du Tevatron. October, 2006
Marseille Calibration du calorimétre électromagnétique de DO.
Daniela Kaefer RWTH Aachen Search for R-Parity Violating Supersymmetry in Multilepton Final States ‘\0;3[32“’
L. o . L . . L . . November.
Jeff Temple University of Arizona Measurement of the Top Mass via Neutrino Weighting in the Dilepton Decay Channels 2006 ’
- . - ae. i . . . November.
James Heinmiller University of Illinois, Chicago Search for the Higgss Boson in the ZH Channel 2006 ?
Avdhesh Chandra Tata Institute of Fundamental Research Lifetime Difference in the BOs System from Untagged B0s -> J/psi phi Decay at sqrt(s)=1.96 TeV ‘\O;T][g:er’
. . e . . . . . . R . November,
Cano Ay University of Mainz Messung der B_s Oszillation mit dem semileptonischen Zerfall BO_s — D-_s(phi pi-) mu+ neutrino 2006
Lydia Lobo Imperial College London Jet Energy Scale Studies and the Search for the Standard Model Higgs Boson in the Channel ZH -> nbar nu bbar b at DO )O;Ergger,
. s . . . Lo . . December.
Susan Burke University of Arizona Measurement of the Top-antitop Production Cross Section in the Dimuon Final State 2006 ’
. - ae. P cria s . . . . . December,
Lars Sonnenschein University of Paris VI Habilitation thesis on STT and Higgs searches in WH production(in French) 2006
Christian RWTH Aachen Resonant Second Generation Slepton Production at the Tevatron December,
Autermann 2006

2007 Theses List

Robert - o . 3 3 . " February,
N " - 2 ‘1 T . . . : Yo
Harrington ortheastern University Measurement of the Top Quark Mass in Leptont+Jets Events with Secondarv-Vertex Tagging 2007
R .. . . .. February,
Lei Wang Univ. of Maryland Measurement of Z Boson Transverse Momentum In Proton-Antiproton Collisions 2007
Daniel Krop Indiana University A Search For Bs0 Oscillations at the Tevatron Collider March, 2007
Ming Yan Univ. of Maryland Measurement of 1/sigma dsigma/dy for Z/camma* to ete- March, 2007
Isaac Hall University of Oklahoma Observation and Properties of X(3872) at DO April, 2007
Thomas Gadfort University of Washington Evidence For Electroweak Top Quark Production In Proton-Antiproton Collisions April, 2007
])e;::]he;rdt University of Michigan Evidence for WZ Production and a Measurement of the WZ Production Cross Section May, 2007
Bryan Gmyrek University of Arizona Search for Right-handed W Bosons in Top Quark Decays May, 2007
Floren_t Universite de Grenoble Mesure de la section efficace de production de quarks top en paires d?ns le canal lepton+jets 4 DO et & ATLAS et interprétation en terme de Higgs May, 2007
Chevallier chargé dans ATLAS ‘
Thomas Millet Institut de Ph}::%l;e Nucleaire de Search for gluino pairs in the b-jets+mET topology May, 2007
Amitabha Das Boston University Search for Randall-Sundrum Gravitons in Dilepton and Diphoton Final States with 1 fb-1 of Data May, 2007

Wide range of topics, Universities and countries
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Physics Organization

Six physics groups are working well together, and in conjunction with trigger board,
objects identification, analyses review boards and joint Tevatron groups

Spokespersons
|
Physics
Coordinator
J. Hobbs |
R. Van Kooten Editorial
T T PP TP PT PP PP PT PP PP Boards
Joint CDF/D@
CDF 4. ....... Tevatron PhySiCS , .......................................
Working Groups :
B Physics : Jet Energy Scale
H. Evans rrbeeeeeeseeeserseneeseend B Physics A. Juste
: B. Casey A. Kupco
A. Zieminski
Tevatron : Common Samples
Electroweak : Electroweak H. Greenlee
Working Group ............................ A Ao Y. Shary
S. Enci ': ....... T. Bolton Run Coordinators
M. Griinewald P Luminosity
A. Juste .......... Top M. Corcoran
: U. Heintz G. Snow
: L. Shabalina Triggermeisters
Higgs and New M. Weber Trigger Board B. g’?ero
Phenomena Higas Chair: R. Jesik K. Herner - deputy
G. Bernardi, : G. Bernardi
V. Blischer N ’
J-F. Grivaz : A. Khanov Trigger Studies Group
A. Khanov : M. Hohlfeld
New S. Lammers
: Phenomena
: J.-F. Grivaz
QCD. L Yu. Gershtein
M. Zielinski T,
....................................... QCD
......... D. Brown
“1 v.opel
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QCD Studies

1TeV Et!

Use high energy jets production 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 such as X(3872)

~>‘?. 108 D@ Run Il preliminary
Q
g 10* - |yje1| < 0.4 (x10)
K]
& 1 03 o 0.4 < |ylet| <0.8
>
B0?
=l
s 10 \5=1.96TeVv
T 4 L=0.9fb"

1 0_1 Rcone = 0.7

NLO pQCD
10-2 plus threshold corrections (2-loop)

Inclusive jets cross sections

Hadronization corrections applied

10°F CTEQ6IM p =p =p
R FFFT

> 2.5
S f NLOu_ _=p, CTEQ6.IM R, =07
_Clc-’ - Hadronization corrections applied
: 2 -_ with threshold corrections (2-loop)
“3 F === PDF uncertainty
% : ol without threshold corrections (2-loop)
1.5 _ ]
17 —"—”‘_‘...O-- 3 i {
o5 D@ Run Il preliminar
-y, /<04 L=0.9fb’
lIllllIllIIlllIlllllJlIlJlIllIIll

00 100 200 300 4 500 600 700
o (GeV/c)

24

1 -4 =) 1 I I 1
0 50 100 200 300

P, (GeV/c)

9 orders of magnitude ¢ changes!

Jet energy scale (JES) uncertainty is starting
to be comparable with PDF errors

No surprises... for now
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Diboson Production

WW, WZ, ZZ, Wy, Zy production test SM and tell us about boson self-coupling
Background to many interesting searches, such as H>WW*

=2
]

q T

Initial State Radiation

Zy> lly

Zy

—

| Drell-Yan leptons

> [ DO 1fb‘i /
1= . ’
E= D; O! 69
2 ee )
[ -
2
102; 1T}
o ee’Y
x Uy
M, [GeV]
Final State Radiation

107

102

7 Forbidden in SM

e
L.

Evidence for radiation amplitude zero

in Wg production

First (Last) bin is under (over) flow

! D@ Preliminary, 0.9fb-!
Z:T g B ®  Background Subtracted Data
Z }T §1005 s Standard Model MC |
g : Anomalous Coupling MC (k=-1,A=0
q o 80? pling | I
] "
60_—
Limits on Anomalous st |_¢_|—¢—|_,J i
Couplings set: world 20F- =='==H=d—_|_,_ +
most stringent for h,, 03; oty o ?—

E —2Z(y) > lly data

- Z+jet background

T TTO

DT 1fb ™

E =Z(y)>IySM MC(h;’:O,hZO:O) + (Z+jet)
-~ Z(¥) —> Iy MC(W, =-0.18,h, =0.016) + (Z+jet)

il
200

300

E; [GeV]
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w Search for New Phenomena

24

One of the most natural studies is to look for New Phenomena at energy frontier
machine: SUSY, leptoquarks, Technicolor, new exotic particles, extra dimensions...

Recipe: search for irregularities in effective mass spectra or other
kinematic parameters to study events not described by the SM

Example: Search for heavy W’ decaying to ev

First check prediction of SM processes
in low mass region

| Transverse Massm. |

D@ Run Il PreliminaryE=d W e v

%'1U‘ 900 pb-1 [ ]QcD (from Data)|
= | COW-rty

= ™\ Bl Zy »ee

S 10 fr CZiy 51

-y Bl WW incl.

B10°7 k D ftincl.

c

(4]

>

w

-
=)
I

103

m, [GeV]

Then look into high mass region

If no excess found, set limits

Transverse Mass m_

1U§ % 900

?Dﬂ Runll Péelirﬁinary

—

| ] acD (from Data)

—— Signal m, =500 GeV
Elwsev

|: W1ty
I zv >ee
. Z/“() — 1T
I WW incl.
T tiincl.
[ wzincl.
Hl zZincl.
—4— Data

100 200 300 400 500 600 700 800

m, [GeV]

95% CL Limit
3 — Theoretical Prediction
T 10 (incl. NNLO Corrections)
3 i) coes olg, Limit 95% CL
E 1 Y exp. Limit 95% CL
2 M Excluded (Run 1)
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Reaching masses up to ~1TeV — %2 of Tevatron center of mass energy!
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% Search for SUSY

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

Squarks and Gluinos in jets.+)£/T

Chargino/Neutralino production in 3I+¢
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Much better than previous results

~50 GeV higher then previous limits
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Studies of B, System

Tevatron is an excellent place to study B, b uct <
system s
— Mass difference Am, BS w* w” BS
— Lifetime I" and lifetime difference AT’ < 5
— CP-violating phase ¢, u,c,t

24

Using B, = J/y¢ decay (CP- and CP+ final states)

With sizable lifetime difference there is sensitivity
to CP-violating phase: first direct sensitivity to this

measure I', AI" and ¢, parameter!
g10° — ’UT 0.5 C - 3
I Q o.qf X Constrained D, 1.1 b
g Mase 836 “5%8 cev b v oslie Bs —> J/y ¢
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Ol B e it s AT . Twice more data on tapes, analysis improvements
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Top Quark Studies
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MSSM predicts larger Higgs cross sections
for some values of parameter space than SM

Using NLO cross section calculations and
assuming no difference between A and h/H
D@ performs search for MSSM Higgs

->multi b-jets

- di-t events with extra b-jets
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50

Also fermiophobic Higgs, doubly charged Higgs ...

MSSM Higgs Search

e
L.

Two Higgs Doublets H, H 5 and 5 physical states

2 CP-even neutral Higgses
1 CP-odd neutral Higgs

2 charged Higgses

Free parameters:

tree level:
rad.corrected:
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World’s most stringent limit
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% Standard Model Higgs Search

Improvements to come:
- analysing larger datasets
- wider use of advanced analysis techniques
- additional channels: WH -> WWW, H->ZZ, hadronic H->WW, t modes, ...
- new Layer O: improves b-tagging

Xsec Factor = (95% C.L. limit)/(SM cross section)

mmsenGan WL GV MRE0GeY

Today with 1fo™ - 5.9 4.2
Lumi=2fb™ 2 4.2 3.0
b-Tag (Shape + Layer®) 1.5 3.4 3.0
Multivariate Techniques 1.7 2.6 2.3
Improved mass resolution 1.5 2.1 2.3
New Channels 1.3/1.5 1.9 1.9
Reduced systematics 1.2 1.7 1.7
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Rich Physics Program Ahead

Limit on the B, to pp branching ratio
CP violation studies in B system
— Mass difference Amg
— Lifetime I" and lifetime difference AT’
— CP-violating phase ¢,
High precision measurement of W boson mass
High precision measurement of the top quark mass
Studies of the top quark production and properties
Precision measurements of the top quark production cross sections
Search for SM Higgs boson
Search for non-SM Higgs boson(s)
Search for SUSY in many modes
Search for high mass resonances (Z', extra dimensions, etc.)
Highest energy QCD jets studies
Di-boson production and studies of anomalous couplings
And many, many more exciting studies

All of the above will benefit from larger integrated luminosity
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