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D@ Detector Performance
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New Results for DPF

e QCD: inclusive jet cross-section

e B Physics: B, and A,

e Higgs: H - vy, background for H - WW* - v pv

e New Phenomena: Runl search for 3,4-body decays of stop
« New Phenomena: Search for first generation Leptoquarks
*\W/Z cross-section measurements

eTop cross-section measurement updates

e many other new results already presented at Moriond:

— Wine and Cheese: S. Protopopescu (March 7)
- Wine and Cheese: B. Abbott (March 14)
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do/dM,,O[nb/GeV]

QCD result presented at Moriond

e Dijet mass cross-section:
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Inclusive Jet Cross-Section

e Jet cross-section:
— understanding of QCD (proton structure)
- search for new physics at high Q2

e Data sample and selection:

- ¥ =34 pb!
-~ |nJ< 0.5, 60 < P; <560 GeV (0.7 cone jet)

— vertex constraints: |z, | <50 cm, N, > 4
— Er/Ptgagjer < 0.7

- jet quality cuts
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: Offset: electronic noise,
e Correct the measured energy: v uranium noise, underlying

event
— Emeas_ EO

E. = zero bias and minimum
416 m Rjet Swne bias events (data)
!

Jet Responss vs Jet Energy (R = 0.7 Cone)
%.{_ i | ; . \ out of cone Showering:

energy density in ring
around the jet axis (data)

1 i ¢

Response: E, .o/ Egeposit Z 1
o8| . _ | Imbalance energy iny +jet
' DO Run Il Preliminary events (data)
N N 1
0.4 50 100 150 EEHJ 250
E (GeV)
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Jet Resolution

e Jet P+ resolution:

- using energy asymmetry in dijet events

Jet p; Resolution

_ a jetl jet2 O
S oz A= B o= \/EUA
3 _ p1J_etl + p1j_et2 pT

018 Ml <05

0.16

0.14; Coneikt=tl.f parametrized as:

0.12- > >

0.1 _O-pT = N +S +C*?

0,08 o VR R

0.06- l

0.04} | N =0.0+ 2.2, S=0.902 + 0.045,

0.02- D@ Runll preliminary C =0.052 + 0.008

i I N T T T SO N T
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Inclusive Jet Cross-Section

e For each P+ bin: \ Inclusive Jet Cross Section
=10 /
g Sl «DO Runll Data, L, =34 pb’ v@M/
_J — N event g Cunsmear 3103; gmas
dpt L CAp; £ é_ § —NLO CTEQ6M, R,,, = 1.3, Hg = = ——
=10°L
g
P10k
— E.¢¢ €Stimated from data o Cone Algorithm
— theory: NLO pQCD TE Reone = 0.7
(JETRAD) i
10 =
-~ here data points: only - |n]<0.5
statistical errors 10” ;_
- DO Runl i prellmlnary
0'3+ I IR P PR R iR ST

100 150 200 250 300 350 400 450 500 550
Jet Transverse Momentum [GeV / c]
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Data / Theory
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Data-Theory Comparison
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S2.5-
lj=: . DO Run Il preliminary
T NLO QCD
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Inclusive Jet Cross Section /\/
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ST
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error on luminosity not shown (10%)
e Dominant error: energy scale

- ~9% for central jets, P.< 200 GeV
— reduced statistics, extrapolation to higher P+
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D@ Run Il Preliminary
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B lifetimes

Inclusive B Lifetime [ B Lifetime |
g_ § Data e I ‘ e DI data
o L Sideband = fg — Total Fit
@ ]_04 — = B Signal 8]-0 = ;’ \ — B+ signal
= = : w F | | Background
é 8 —— B Signal + background ‘2 . :5 } = 526 5 720m (st ackgroun
TR 1% - ’ |
3 — |
10 g_ )\B =468 7(Stat) * 22($/St) Hm 102:— '; DO Run Il Preliminary
- . DO Run Il Preliminary B 4?
10° & J i i
- 4 10 | f
10 & . %‘;f”‘f" F ]
= |/ R
I |
1 ’ : C
1:_H| A | 71]15\\‘\\\\‘\\\\‘\Hl\ll\\llll
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- inclusive: <> = 1.561 + 0.024 (stat) £ 0.074 (sys) ps
- charged B: <1>=1.76 + 0.24 (stat) ps
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New B Physics Results

DG has improved its tracking algorithm (low pt tracks,

large impact parameter) -
DO Runll Preliminary A/

ey

e Another B hadron new | A
at DO: | N oo b0s o
62 fully reconstructed 10 |

Bs - J/LIJ ¢

. . T ® ‘ ‘ : K JL 2
— not accessible at B factories © - 2 56 5.8

MJ/Y @) GeV/c?
- golden channel for CP

violation in B, system (very small ! 5.31 < M(B,) < 5.41 GeV/c?
. 20 | N=50+11
In the SM) j M = 1.0205 + 0.0008 GeV/c?

o = 0.0041 + 0.0010 GeV/c?

— B, oscillation (B, — DV,
Bs - DsT[)

. 1 | | | | 1.05 | | | | 1.1 |
F. Deliot M(K* K GeAS&



e B baryon:

Fully reconstructed
N, - J/U A

— not accessible at B
factories

- lifetime: discrepancy
T(A\y)

with theory for
r(B°)

— mass measurement

F. Deliot

B Physics

Events / 52 MeV
o

DG Run Il Preliminary

T

/\} o =51+13 MeV

A
IVGVI

#Sig.=18.2+5.5
M=5620+17 MeV

e
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Low Mass Region

e Understand W/Z + jet production

Jet multiplicity
in Z+jets events

=100 . —~10'¢
ﬁ i un: B Frefminary Al DY Run Il Preliminary
=1 B e
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= L e Tk E ! ! !
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dijet invariant mass
- i .
In W+jets events ptjet events D2 Run 2
. B Preliminary
e pb-tagging 10’

~ impact parameter tag o |

15 «10 5 0 5 10, J5
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High Mass Region

ee and ep channels

—10;
— 8 | D@ Run Il Preliminary
* + - =t
e H - WW* 5 ¢F vV Emﬂ:g JLdt=44.5|J-|J‘1
— signature: ee, e |, 1 L+ Eg é"“f = Excluded at 95% CL
_ P E
— background: Z/y*, WW, tt, W/Z+jets, Z JE
and QCD & | 2
EW‘L E
107 - ———,
[ _/_,.f; Stand:rrd Model —
Di h | wi Lo i, 4] Generation Modsl
( J _ _ 2 o
IMuon cnanne P =48 pb 1 100 120 140 1E?ﬁgg:ﬁass [EEIEH
Expected Background Data ° U@ oy
U-1D / P > 15GeV 1419 % 19 (stat) 1414
20 < my,< 75 GeV 264 + 10 (stat) 266
F.> 20 GeV 66.1 + 4.7 (stat) 68
Ag(Jet, E1) > 0.5 60.6 + 4.6 (stat) 66
50 < m(u, 1) < 200 Gev 3.6 + 1.3 (stat) 5
AQ (Up) < 2 0.32 + 0.01 (stat) 1

F. Deliot
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H - WW* - ptp vy

* Ap(up) cut

. Higgs: spin correlation: €€ parallel
. Z/y and QCD: ¢{ back to back

510 before selection cuts - W‘F after selection cuts
.__ma-' DATA, o1 3 041506 EW p.f- DATA, 13040606 l
v .EE PYTHIA 7y 10.- . 2F B FYTHIA Z—p 10- I
S 10 P S 10" @ BYTH. 2 omat
2 10 iR B N 210 b @ PR W '
51k & :
10" |!—
|
10°
»:
mil_;
10 F
%50 05 1 15 2 25 3 3.5 4
A
&= 48 pb-! AHk) 5

e 1 candidate:

Y /3
. P,(Hy)=33.7 GeV, P(11,)=23.7 GeV, £, = 45.7 GeV - ¢
 AQ(up) = 1.84, m(up) = 52.5 GeV, m; = 60.3 GeV y
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e Branching ratio in yy:

y E 1P g - hl‘-
- in SM, very low: ~ 10-3-10-4 H——<IW\M i
: : . VWWy =
- enhance in extensions like ¢
Fermiphobic, Topcolor Higgs ’ %’V\/\/V\A\: Y &
YR -
e Search for Topcolor Higgs: R '“I"E' E.Lci =
Higgs Boson Mass [GeV/c®
~ ¥ =52 pbt N
_ vgj
— 2 isolated EM, E; > 25 GeV, no track Br(h - vyy=1
matched, mass window cut . S . |
— SM background: Z/y, g &« . 7 A\ —
QCD . 4 \\
. ) i T
approaChlng reglon I}Eﬂ =] T - 1] 1] 100 40 iz 130 10
of interest —
F. Deliot 19




Searches for New Phenomena

e Deviations from SM:

- Supersymmetry:
= e, U+ E;: 3,4-body decays of the stop (Runl)

= Jets + B
= Di-Trilepton (eel, pp, T channels, ...)
= GMSB: yy+ E
— EXxotics
» first generation leptoquarks (ee +jets)

» second generation leptoquarks (uu +jets)

— Extra-dimensions:
= Dielectrons and Diphotons

= Dimuons

F. Deliot Wine and Cheese, April 11, 2003
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Search for 3,4-Body Decays
of the Stop at Runl

e MSSM:

- due to the high top mass, the scal/ar top can naturally be
lighter than the other squarks

q p
—. produce by pairs W

e Stop decay: q
- if heavy enough: t - b x*,
- moderate mass: t — c X%, t — b ff'x° (via virtual x*,)

=1 |

!

e Signature:

- assume 4-body decay dominant
(low tanf3)

— channel: electron + muon + E

W exchange light v
F. Deliot Wine and Cheese, April 11, 2003 21



Data Selection

e D@ Run | Data
- Event selection: po b 0 Shessareing ¢
~ electron Et > 15 GeV within |[n] <2.5 © 2 | L | 2 b
~. muon P(u) > 15 GeV within |n| < 1.7 o '25";'?'6’6;1'55“ s
- B, >20 GeV T
= INe+ Nl <2, 15°<|q, - @l <165° £ f "
_, leptons separated from jets (if any) [ f % | +
o J M SRS I P P Y A o L . S S B
0 25 50 75 100 0 50 " 100 150
» Background: o (Ge) £ (&)
-~ QCD (fake, heavy flavor) 2t r Y F
L Z - T, WW, €t Sz f ] il
© _CI) I 5|O I1CIJO I WISO 0 _O 2 LI‘-
A (deg) Ly
mt)=120GeV . | ! ) L :
m(x°) =60 GeV 2 | ! E 1]
!
o bewdi il LTS 0 =y Pl TR et
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Results
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e Leptoquarks:
- couple directly leptons and quarks
— scalar or vector

- carry color, fractional charge, baryonic and leptonic numbers

q L LQ g R = o = = ;3)’ B—

- 3 generations but limits on FCNC: no intergeneration decays

— First generation: LQ - eq or vg = search for ee+2jets final
states

F. Deliot Wine and Cheese, April 11, 2003
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Dielectron + Dijet Channel

e Background:

- Drell-Yan/Z + jets, QCD (with 2 fakes EM), tt

& = 43 pbl
Expected Background Data
2 EM Et > 15 GeV / one track 1989 + 172 2093
2 jets Et> 20 GeV / AR>0.5 39+10 37
Z veto (M < 75 GeV, M..> 105 GeV) 5011 §)
S+= 2 Et(e,jets) > 300 0.34 £ 0.06 0
z F 7
S a5t VeM/
g 4 Data :
3 35 Bk A ll
- 9 1 A m o = 140 GeV
2.5;— | : / i
2 - b s
of co  m{o =200 GeV
1;— | e /
o of [ T g
e OE I S O SLI I ET S —— .
ST =213 GeV ° \ 0 100 200 300 400 500

St [GeV] 25



Scalar LQ Search Results

e Data consistent with SM Background:

A,
g T Vey,
g T NLO o
S, limit at
- 95%CL
10_O| I Iléol I Iléllol I |1(|30| I |180| I I;J)OI I I2£OI I |240
Scalar Leptoquark Mass [GeV]
2"d generation
— for Br(LQ, - puq) = 1:
M o, > 157 GeV
F. Deliot

1St generation
- 0(LQ) <0.47pb @ 95% CL

-~ for Br(LQ,;-eq) = 1:
Mo > 179 GeV

approaching Runl limit:
M o1 > 225 GeV

— 2.5 .
Q L
a | DO Preliminary
S oL B=BF(LQ,~m)=1
@) F NLO cross section
i Error Band
A AN A LO cross section
15 B -==-==--=- 9506 C.L. upper limit
1
0.5

i 1 ‘ 1 1 \" ‘ 1 1 1 ‘ 1 1 1 ‘ 1
140 160 180 200
MLQZ [GeV]
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Electroweak Physics

e W/Z production

- W can be used to determine the luminosity

— tune algorithms and triggers

- test of the SM, precision EW measurement
- W + jets: background for Top and Higgs signals

e Signal:

_. dominant production via qqg annihilation
— signature: high Py e or p + E; (W)

high P+ dilepton (2)

- background: QCD (fake leptons)

F. Deliot

Wine and Cheese, April 11, 2003

M,, (Gev/cd)

Run2, 2fb-!
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Electron Channel

e Selection:

— EM cluster with Et > 25 GeV (isolated, large EM fraction, with shower
shape consistent with MC expectation)

- In| <11
-~ W: E; > 25 GeV, track match

- Z: 70 < Mee <110 GeV

e Efficiencies:
— evaluated on data: €.,,(Z) = 9.3 %, &,..(W) =15.7 %

pass shower shape cut fail shower shape cut

F. Deliot Wine and Cheese, April 11, 2003
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e Signal extraction:

— background removed by fitting a scaled shape
- contribution from Drell-Yan events: 1.7%
¥ =42 pbl
i Ne,

m;— . Runll Preliminary mnz— S /)
1u§— t ‘m; ﬁ
b 3 s |

— Number of Z(ee) candidates: 1139 + 42
0(Z)Br(Z- ee) =294+11(N,)=8(sys)x29(lumi)pb
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Background estimation

e W ev:
- QCD background evaluated from data

- W -1t (MC), Z - ee (negligible)
e “Matrix method”:

1 additional g Ebase = NWN+ ka% N } NW — Ntight - fN
requirement _ = £ + e 1
tight W' Yw bkg W

base

- for W - ev: additional requirement = track match

B e O MU [ ROUNBEY _ . DORunll Preliminary
= 0.05 £ 0.09
2 0.04 5 008 + . .
S 0.03, . I 33335 1| using QCD EM/jet events:
o 0.02 Tty H’ 11| = ooa 1 f=23+1%
8 001 © 0.03 4 °
= 201 t = 0020 eerattt
T W 0.01
25303540455055 537?3} S —— L

MET
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LA - DZaro Run § Preliminary ditd DZaro Run Il Praliminary
”
nu;— ’- :I'_':l..-L__ | ooz i
I e o) e e
T_ IA\/ E; (GeV)
.08 [ Gl
i E- 1 DZero Run Il Preliminary w
.l.
008t~ } Y =42 pb!
ouos
ﬂﬂ-l;—
cost.
our-
ﬂ.ﬂ"li— J
05 e e e
m+ (GeV)

— Number of W(ev) candidates: 27370 + 898

o(W)Br(W - er) =3054+100(N,, ) £86(sys)+305(lumi)pb

F. Deliot Wine and Cheese, April 11, 2003
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e \W selection:

- Pr(1) > 20 GeV isolated and matched with a track
— E;>20 GeV (corrected from the muon Pt)

- Z veto

e Efficiencies:
— evaluated on data: g,.,(W) = 13.2 %

tracking*matching efficienc
L J J Y €50 = 90.621.5% |~ ILILL
2 095 T _+_—++ & b L e nuqu:ﬁ
= | i g M|
g st thy g T 5 4 WH;J_
0.7 g L
o - L -
0.6 u ) 4
L | E i ]
DA -] = .
= =] -
3= _
D.lz— i i ;
Y| - trk = 81.5+0.6% o
ﬂ,f P T PR FEETE PR T P FEET ST R 0 20 40 60 B 100 120 140 160 L8020
01020 30 30 50 60 70 80 90 100 Mass (GeV)

Pt muon (GeV)
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e W Lv:
. bb background evaluated from data
- W 51, Z > yp (MC/data)

e “Matrix method”:

= N.  —fN
1 additional Nbase I\IW + kag NW — _ tight base
requirement — —
Ntight EwNy + 1 kag Ew |
D0 Run 2 Preliminary
T ik aignal % ok
ﬁ_ 233: b“mdm nl]l:-;—
. ERT % ook
— for W - pv: additional 5 £ o
requirement = isolation i e %
(calorimeter+tracker) Gy ST N e
o Lo

L400

m

=]

L)
I

-~ Nb of candidates: 7352 + 154 b“ﬂ"“J o b“ﬂ“‘“J

2
i I%:l 10 20 30 40 50 &0 TO BO 90 100 I%:l 10 o 0 a0 50 110
F. Deliot MET (GeV) B (GeV)

Evems2,5 GeV
5
Evens/L.5 GeV




K =17 pb!

F. Deliot

W - pv signal

D& Run 2 Prellminary D@ Run 2 Praliminary
S 900 . 3 900 i
(i} —e— duly o0 800 ¥ =m= 351A
wy &S00 3 af WC & f o C all C
ﬂ?{lﬂ W — v EI?[H] E W — v
- A Z - pp ﬁsm. 2 — pp
E B00 W — v -E | L W — Ty
S i

=00 | { =

m‘mu P} > 20 GeV P i : P; = 20 GeV
QCD bkg substracted 200 { :LL GCD bkg substracted

300

200 ]

100 _

o - = = o0 =00 % 30 40 B0 &0 Too
Pr (GeV) MET (GeV)

D& Run 2 Praliminary

L]

;?'I]D f e

2 500 S O =i MC
wn + it W -

I~ 500 E1Z—pp
(W v

2 08 GCD bkg substracted
2 300 P P% » 20 GeY
[17] ™
200 &
100 |
O 20 4 B0 B0 100 120 140,

M, (GeVic')

o(W)Br(W - uv)=3226+£128(stat)x100(sys)x323(lumi)pb
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Z — U signal

e Z selection:
— 2 opposite charged muons P+ > 15 GeV

— one isolated (calorimeter+tracker) ¥ =32 pb!
_. separated in (n, 2
P n.9) E 1ear DO Run Il Preliminary

€ot(Z) = 16.3 % e 140F
E 1200
g 1uu;
a0
6o
-
x

ul.'l_ 50 100 150 200 2580 300

M . (GeV)

-

— Number of Z(up) candidates: 1585 + 40
o(Z2)Br(Z - pu) =264+7(stat)x17(sys)x26(lumi)pb
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W/Z Cross-Sections Summary

o(W) Br(W -ev) = 3054 = 100 (N,,) * 86 (sys) + 305 (lumi) pb
0(Z) Br(Z-ee) =294 + 11 (N,) = 8 (sys) + 29 (lumi) pb

o(W) Br(W-pv) = 3226 = 128 (stat) = 100 (sys) = 323 (lumi) pb
0(Z) Br(Z- ) =264 £ 7 (stat) = 17 (sys) £ 26 (lumi) pb
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3.6

CDF and D0 Run2 Preliminary

pp > W+X 51 v+X

i *DO(e) DO
B Runz

g 4 CDFle) ™ CDF{u)
- =D = D)

i Rumn1 ) g

~CDF(e) 0 CDF()

h

=]

Center of Mass Energy (TeV)

176 18 185 198 185 2 2056

300

x Br (pb)

{

150

e

CDF and D0 Run2 Preliminary

pp > Z+X > Il +X

+DOje) = DO{)

Run2
& CDOF{e) ™ CDF{u)

=DOfe) = DOj)

~CDF(e) O CDF{j)
i I 1 I 1 I 1 I 1 | ] i 1

Rumni

7

176 18 185 19 18 2 2056

Center of Mass Energy (TeV)

theoretical prediction: C. R. Hamberg, W.L. van Neerven and T. Matsuura, Nucl. Phys. B359 (1991) 343, CTEQ4M PDF

F. Deliot
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Top Production Cross-Section
Measurement

e Production and decays:
. produced mostly in pairs: o(tt) =7pb, ~ 30% higher cross-section

than at Run 1
- decay: Br(t-Wb) = 100%

qz>m<t :Z%m< e 7 channels presented:

] 8IX jels

W+/ a9 — dileptons (ee, ey, Hy)

/{ b TR jan ~ lepton + jets (e or g + = 4 jets)
E qq — lepton + jets with soft muon tag
t\ W'/ (eorpu+=3jets+SLT)

{ . \ KV pHpet
X | (155 Fiets
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e Background:

Dielectron Channel

- physics: Z - 1 (MC), WW - ee (MC), Z/y - ee (Data)

- instrumental: heavy flavor QCD, W + jets with fake electrons (Data)

e Event selection:

. 2 electrons Et > 20 GeV
matched with a track

- E.>25GeV (>40 GeV in Z

mass region)

- 2 jets P+ > 20 GeV
- Hy = Z(Pqje + ET,) > 120 GeV

F. Deliot

& = 48 pbl
= ee + F; + 2 jets + Hy
physical 8.29 1.16 0.98
background
fakes 0.42 0.02 0.02
Expected | 0.40 +0.04 | 0.26 £0.02 | 0.25 £ 0.02
tt signal
Total 911+109 | 144+£047 | 1.25+0.48
expected
Observed 9 4 4
events

Wine and Cheese, April 11, 2003
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DY Runll

Dilepton Channel

ee ey ML
Total Background | 1.00+£0.49 | 0.07 £0.01 | 0.60 £ 0.30
Expected tt signal | 0.25+0.02 | 0.50+0.01 | 0.3 +0.04
Observed events 4 1 2

Preliminary v

I

=
i
o
=
=
S
=
Bt I

| |ee

eyl

F. Deliot

All dileptons

HH - g(tt) =29.972(stat

=

.ruf_'

dilepton combined:
" (sys)£3.0(lumi)pb

ET scaler B3 Cald
kELIL I

ot e electron
Jet i

A \ RN
SENN 5
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Lepton+Jets Channel

e Background:
- ptjets: heavy flavor QCD with semi-leptonic decays
- etjets: QCD with fake electron

— both evaluated on data using the matrix method
~_ W+jets
e+jets

Fvenis

e Event selection:

-~ sample enriched in W (e, p P> 20GeV,
£, > 20 GeV, soft p veto) " 4= 01454002 -

— estimate QCD background as a function ] N et
of the number of jets % —*-T Ll+jj€1‘-5'
— evaluate W+4jets using scaling law Qe lﬁ
— topological cuts (4 jets, H., aplanarity) _"‘_H
a = 0.164+0.02 |
Wine and Cheese, April 11, 2003 N 4
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Lepton+Jets Channel

etjets utjets
Z (pb™) 50 40
Total Background 2.7 +£0.6 2.7 +£1.1
Expected tt signal 1.8 24
Observed events 4 4

5 jets:
P+, =100.9 GeV, Py, = 71.7 GeV,
P13 =70.3 GeV, P, = 69.6 GeV,
Pr5 = 54.8 GeV (tagged)

Pr(e) = 34.2 GeV, E;=32.1 GeV
Hy=422.6 GeV, aplanarity = 0.17

F. Deliot Wine and Cheese, April 11, 2003 42



e Event selection:
— same preselection as lepton+jets

- at least 3 jets

- estimate QCD background with the matrix method

- softer topological cuts

— soft muon tag

etjets utjets f‘;_
Z (pbY) 50 40 S
Total Background 0.2+£0.1 0.7+£04
Expected tt signal 0.5 0.8
Observed events 2 o)

F. Deliot
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Lepton+Jets Channel

Combined

DO Run II Preliminary

F. Deliot

lepton+jets combined:
o(tt) =5.873 (stat) >} (sys) £ 0.6(lumi) pb

e+jets

W+ jets

e+jets/|

WL+ jets/

All lepton+jets

Wine and Cheese, April 11, 2003 44



D@ Runll Preliminary

= { - v
I e
- el
] } glepons &1 Ehannels combined:
B R o(tt) =8.5 % (stat) s (sys) £0.8(lumi) pb
| etjets
— i-ﬂ p+jets
L } etjisy  theoretical prediction at 1.96 TeV:
—4 pjetsh g(€€) = 6.7 to 7.5 pb
. %« lepton+jets
- m All channels
L1 t \ NI AN AR

| Ll | | | | | |
—20 0 20 40 60 80 100 120
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Conclusion

e A lot of D@ Run 2 analyses in progress:

- re-establishing signals

- searches already approach Run I limits and will break new
grounds soon

e Many more results to come:

— with improved detector understanding
- with improved object 1D efficiencies

- with increased statistics
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