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Since September 2007, we have released

- 14 preliminary results
- 28 journal papers (~ 1/week)

History of D@ Paper Submissions to Peer-Reviewed Journals

35 7

covering

30

25

- QCD

- B Physics

- Electroweak Physics
- Top Physics

- Higgs Searches

- New Phenomena

20

15 4

Number of Papers Submitted

10 7

Year Submitted year
http://www-dO0.fnal.gov/Run2Physics/WWW/results.htm
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Data Set M

| A big thank you to the Accelerator Division !
Run Il Integrated Luminosity | 19 April 2002 - 9 March 2008 |
Daily Data Taking Efficiency = [ 1o spritz002-9march 2008 |
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b-Jet Efficiency (%)

Performance of the Detector
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Solenoid Magnet
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Today’s Programme

- inclusive jets
- W + charm jets

- Z transverse momentum
- B, mass and lifetime
- B, mixing parameters

- CPV in B+ decays

- Top cross-section and mass

- Top resonances

- Wy & radiation amplitude zero

- ZZ production

- low and high mass SM Higgs

- fermiophobic Higgs

- squarks and gluinos
- stop in charm plus missing E;
- large extra dimensions in mono-photons

Total cross section
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Understanding the basics: inclusive jets

10’E D@ Run Il

\s = 1.96 TeV
10" L=0.70fb"
10” Reone = 0.7

10°s — NLO pQCD

> » O ®R O @

+non-perturbative corrections

CTEQ6.5M p_=p_=p.

ly|<0.4 (x32)
0.4<|y|<0.8 (x16)
0.8<|y|<1.2 (x8)
1.2<|y|<1.6 (x4)
1.6<|y|<2.0 (x2)
2.0<|y|<2.4

-6 |
107 50 60 100

constrain pdf's

300 400 600

P, (GeV)

test QCD calculations

data / theory

M;; = 1.22 TeV

arXiv:/0802.2400 [hep-ex]
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U.IIIII T

150 L=0.70 fb

Reone = 0.7
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$04<|y|<08
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Systematic uncertainty _'

-
-
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1.0f SSITEES T — T Eéi&mr - E‘E‘.%:-..—} ]
F row. I 4 i LA ]
0 5'_ i - - '5, 3
E 1.2<y|<1.6 I16<|y|<2.0 F 20<]y| <24 ]
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most precise measurement and over widest kinematic range to date
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Understanding the basics: W and Z %

Phys. Rev. Lett. 100, 102002 (2008
arXiv:/0803.2259 [hep-ex] ys. Rev. Le ( )

0.2 D -1
18F Do G D2, 098" resummed+NLO
e L=11fb > 0.08F
0.16 - B G —— ResBos
g %:::: 77777 AngTn (v2.05) + Pythia (v6.323) %b .06 DQ data
i i 011 Hﬁjﬁ 2 0.04
g|g0.08 l J
©1° 006
0.0 e 0.02
0.02f L - e
ob Y \ 0 5901520 %5
10 1_02 Zh"q (GeV/c)
o |W + c-jet . e [ pooosth
| ) | _ 0.074 4 0.019(stat.)*0012 (syst.) 8 E 7 e +
o [H +Jet8] = [ ©° ResBos+KF ‘}%
éo.s} 5 NNLO % *H }
I I I o [ ° Rescaled NNLO
-many systematics cancel in ratio g, = "=, sinlh {
-3.50 significance o5k “
-sensitive to s(x,Q?) N
-important for many searches P T
Ziv* qT(GeV/c)
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Mass and lifetime of the B, Meson M

N(Bc) = 856 = 85(sta,t.)
c quark D@ Run Il Preliminary 1.3 fb™'[C— I/?;als Fi .
> +
spectates W) Sk - Promp
. orfjor w Jyu MC
o o r [ Signal
W+..,.'° . g 10° CJ Jvy +Trk
wr Ds+ 8 =
.,."' g 100
>
w

T

-y

.___. B, — J/vYuv R

B.* I n |
BC _) J//l’bw -0.1 -0.05 0 0.05 0.1 0.15 PPDL (cm)
Pseudo Proper Decay Length (PPDL)

0.2

m(Bc) 40=_63OO.7 + 14(stat.) = 5(syst.) MeV Py m(B.) —er L
N% 3 + D@, 1.3 fb™ ¥ prJyu) Kk
-
e
g most precise result
Y 7(B,) = 0.44475-039 (stat.) o 033 (syst.) ps
e

%.6 5.8 6 6.2 6.4 6. 6.8 7 7.2

. many results on B spectroscopy, lifetimes
arXiv:/0802.4258 [hep-ex]  M(kun) [GeV/cT]
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B? mixing parameters from BY — J /¢ w

see W&C by B.Hoeneisen
If CPT is a symmetry,

d [ Bs(t) | _ m  Mi, | | [ [, Bs(t)
dt \ Bs(t) | — M5 m 2|1 M5 ¢ Bs(t)

Semileptonic+Hadronic D@ Runll Preliminary
The eigenvalues are IS ILdt=2.4fb'1
1 ) C
Ms 4+ =AM — —(Fs — AT ), 5[
2 4 -
1 1 ol
Mg —=AMs; ——(I" Alg), - A
8 > Vg 4( s+ s). \\w/
where AM; > 0 by definition. °F . Allog L) = -4.71
- A(m,) = 18.52 + 0.91
The CP-violating phase is -1q0”'1l2‘”1|4”'1|6“'18 20 22 24 26 28 30
s -1
bs = arg Ti2) AMS(pS )
M5,

AM, =17.77+0.12 ps~* CDF
New physics may alter ¢, (SM ¢, =- 0.038 + 0.002)
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B? mixing parameters from BY — J /¢ w

Simultaneous unbinned maximum %m i TR 1

likelihood fit to distribution of 5 oI M, —Pometeig
£ 300(

- proper decay time %200_—

- three decay angles ok

- mass \

poa vy by s by v Loy by vv by v by aas
551 52 53 54 55 56 57 5.8

Events are flavour tagged 204 :@2(: fbw
(opposite and same side) ‘::z =B Uiy g
AT = 0.19 £ 0.07(stat.) 7002 (syst.) ps™* 0:: .
s = —0.571550(stat.) Ty o3 (syst.) 0a s e 08, 11
Pspr(¢s) = 6.6% CP violating phase
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FIRST EVIDENCE OF NEW PHYSICS IN b — s TRANSITIONS
(UTfit Collaboration)

iy

02r

M. Bona,! M. Ciuchini,? E. Franco,®> V. Lubicz,2* G. Martinelli,
P. Roudeau,” C. Schiavi,® L. Silvestrini,® V. Sordini,” A. Sto

1CERN, CH-1211 Geneva 23, Switzerlan,

?INFN, Sezione di Roma Tre, I-00146 Roma,

SINFN, Sezione di Roma, I-00185 Roma, I

4 Dipartimento di Fisica, Universita di Roma Tre, I-001

® Dipartimento di Fisica, Universita di Roma “La Sapienza”, i

¢ Dipartimento di Fisica, Universita di Genova and INFN, I- i j ¥ j

" Laboratoire de I’Accélérateur Linéaire, IN2P3-CNRS et Université de Paris-Sud =
SINFN, Sezione di Bologna, I-40126 Bologna, ¢ [

Probability density

0.1

We combine all the available experimental information on Bs mixing, including the very recent
tagged analyses of Bs — J/W¥¢ by the CDF and DO collaborations. We find that the phase of
the Bs mixing amplitude deviates more than 30 from the Standard Model prediction. While no
single measurement has a 3o significance yet, all the constraints show a remarkable agreement with
the combined result. This is a first evidence of physics beyond the Standard Model. This result
disfavours New Physics models with Minimal Flavour Violation with the same significance.
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Direct CPV in BT — J/¢ K= (™)

b C
e VAVAVAVAVAYS
%< C U, C, -
s, d ¢
u u u u
CPVin SM due to different phases
| 12000;00 Run II, 2.8 fb™ :'—_ BQLA
Charge asymmetries: g 10000 p—_—E
A(B* = J IyK*) ~0.003 2 — ot
(B" = J/yK")~0. S 6000}
ABT = J/yr™)~0.01 5 0o
2000 L
New phases may enter R T N N L o a

m(J/yK) [GeV/c?]

through new physics ~ 40k signal events
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Direct CPV in BT — J/¢ K= (™) w

A NUYE )= NUIWE ) _nny L
NJ /WK ,n )+ N /w(K*, ")) n+n, 2

*We need to correct for A (K* in p direction) and detector asymmetries
*Divide sample into eight mass samples according to signs of
solenoid polarity
sign of pseudorapidity
kaon charge
» Solve the model for all asymmetries to obtain charge asymmetry A
- finally correct for A from o(K* DQ) # o(K-DJ)

A(BT — J/YK™) = 4+0.0074 & 0.0061(stat.) £ 0.0027(syst.)

~ 3 times more precise than PDG average

A(BT — J/yrT) = —0.09 % 0.08(stat.) £ 0.03(syst.)
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The TevatrOn Particle (TOP) %

We are now performing
precision tests of the SM
In the top sector:

electron/
-~ muon

- top cross-section neutrino

- top mass

- charge, width, lifetime

- decays, couplings

- CKM elements, Vitb

- spin correlations, charge
and FB asymmetries

- W helicity in decays

- charged Higgs, resonances

jet

- jet

this talk: lepton plus jets

Dzero Moriond Highlights - Stefan Soldner-Rembold

14



o(tt) using £ + jets D5

(1) b-tagging (2) likelihood discriminant
- jet transverse momenta
-1 or 2 b-tags (3 and 4 jets)
- angular correlations
- sphericity/aplanarity

DO Run Il preliminary

—&— data (24 jets)

- 1t signal

backgrounds with leptons

I backgrounds without leptons

DO Run Il preliminary

- data (=2 b-tags)

P fisignal

backgrounds with leptons

B 2 b ta g S I backgrounds without leptons
- [
- |

Number of Events
o]
o
Number of Events
(2]
o

40F
- 20
20__ 10
0 et 2dets  3dets  >dJets % 0.10.20.3 0.4 0.5 0.6 0.7 0.8 0.9 1
1 Likelihood Discriminant
L —_ 09 fb arXiv:/0803.2779 [hep-ex]
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o(tt) using £ + jets D&

combination of both analysis with statistical correlation 0.31

most precise cross section value to date

o(tt) = 7.62 £0.85 pb for my,p, = 172.6 GeV
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Top Mass (lepton + jets) w

L JES fitted in situ using m,,

Psig (.’B Mtop, ']ES) = O obs (pﬁ — tf. Miop JES)

_ - 2
(2m)4 |J\A(qq — 1t — y)l
2q1q25

X Z w; / Z dgidgaf(q1) f(q2) ddeW (z,y; JES).

perm . ooy flavors

D@ Run lIb Preliminary, L=1.2 fb"*

n 11
W [ lepton+jets, calibrated
1.08/~
1.06[~
104~
1-02__ A InL=0.5
I AlInL=2.0
i
AlnL=4.5
098_IIIIlllllIIIIIIllIIIIIIIIIlll
~°7166 168 170 172 174 176 178 180

M, (GeV)
Meop = 172.2 + 1.1(stat) + 1.6(syst) GeV/c? L =2.1fb™*
most precise value to date
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Top Mass Combination

Best Independent Measurements
of the Mass of the Top Quark (=preliminary)

CDF-l
D@-I
CDF-lI
D@-li
CDF-l
CDF-ll

Tevatron Run-l/II*

lepton+jets
lepton+jets
lepton+jets*
lepton+jets*®
alljets

alljets*

I
1
I
I
I
I
1
1
1
1
]
1
I
1
I

1761+ 7.3

—— 180.1 + 53
- 1727+ 2.1
o 1722+ 1.9
- 186.0 £ 11.5
e 177.0 £ 4.1

X2/ dof=6.9/11

172.6 £ 1.4

150

190

Top Quark Mass [GeV]

March 2008

extract top mass from cross-section
with different experimental and
theoretical uncertainties

consistent with directly measured m(top)

14

% emns -+ theory
o (‘
~13
c

DO I+jets Run 11 900 pb'
68% CL contour

o

et
X

0%

R
2L

tt cross sectio
- - -
Gl O N OO OW O .. N

0000004 QLJO'AQ‘OOQQOOOOQOQ
000099059999 8.9 1099009999090
O 0009 60.90.90.9:.97/,0.9.9.9.9.9.0.9.9.0.9,
w.wl».'!al.*r'ﬁ,&waa%m%%v“%'

0
2%

b2

R

ol b b oy o o T L a e o Liee

150155 160165 170175 180 185
top quark mass (GeV)

Mtop = 170 £ 7 GeV

K5
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tt Resonances D&

Search for narrow resonance
optimised at high masses

/+ 4 jets
0w _ : : .
2 70F ® DO, Le2.1fb" —= Data top-colour assisted technicolour:
3 ool Hpre"minaw []Z(650 GeV) Iep’Fophoblc heavy bo_son couples
B f mainly to 3rd generation
o 50 + Single top
ﬂ — . 3 5: rerprrrrrrrTr T T T T T T T T T4
& 40 Diboson 2 450 — Expected limit 95% CL 3
C W-jets = 45_ with uncertainty band 3
30 _ T ~=- Observed limit 95% CL ]
- Z+jets E 3.5 — Topcolor Z (CTEQ6L1) 3
20 i % SE E
- B Multjet © 25: D@, L=2.1 fb™" 3
10 2F Preliminary -
C Y. 1.5;— —g
00 200 400 600 800 1000 1200 1= E
Mti [GeV] 0.52_ 1 | | 1 | _é
%00 200 500 600 700 800 900 1000 1100

M, [GeV]

Mz > 765 GeV (expected 795 GeV)
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Wy and Radiation Amplitude Zero (RAZ) w

t-channel u-channel s-channel
|11%4 q W

q W q
anomalous TGC
%%
q Y q

W — uv: Br,ph > 20 GeV

- D@, 0.7 fb .
W — ev: ET)p’% > 25 GeV o L 4 Data Carididates
5107 = —+— SM MC + Background (x=1, A=0)
- > E ---4---- AC MC + B¥ckground (x=1, A=0.2)
< | D@,0.7 b W F
0.4 e
- 10 =
02 - ++
e |
021 -
i A —_ 2 TeV 107 =
-0.4__ - 1 L I 1 1 1 1 I 1 | L 1 1 1 | Il 1 1 I, I 1 1 1 1 | 1 1L
L I T S SO N (T S S R
0 05 1 15 50 100 150 200 250 300

Photon E_ (GeV)

AN
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Wy and Radiation Amplitude Zero (RAZ) w

do/d cos 97d (pb)

nr - X N~y —
du — W Y o Qe % (1, — 1e)
o e [ —— SMMC:k=1,1=0
td CM Frame 50.25:
.| Lab Frame — — — — _ @
" ab Fram i _|_I'|'
-2 E -
o e—r— S 0,15/ i
Cad S 0.13— i
o+ o.osf—
0% 321042':'*.01{1
cos 6 4 U. Baur, S Errede, G. Landsberg, PRD 50, 1917 (1994) ]
Valenzuela & Smith, PRD 31:2787, 1985
dip diluted by
property of gauge theory - final state radiation (FSR)
n 1 off leptons
cos(6,4) = 94Tqu _ _ - - NLO corrections
vd
dd — Qu 3 - background

- anomalous couplings
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Wy and Radiation Amplitude Zero (RAZ)

R Nsmall max bin

Naip bin arXiv:/0803.0030 [hep-ex]
£ 800 x E 50; D@, 0.7 fb"
_é 700 é_ - I?/II\JH ch £ ?\é; a0 [ —+— Data (total uncertainties) —
S 600 S5 | O [ — SM(systematic uncertainties)
n - N W g9
P00 57" © 3 ndf = 17/12 |
3 2 - X /ndf =
300 :
200 T
100 - ;Ii
t Ldeida .-'.": _L_L_._I_J_:._LWFI'L o ks R LW O F =
55555 TR o
R value Q, x An
-3
puni modal < (4.5 :I: 0.7) X ].O
first indication of Radiation Amplitude Zero
Dzero Moriond Highlights - Stefan Soldner-Rembold 22



Tevatron Run Il pp at s = 1.96 TeV

|- EjCDF Prelimihary
,,g ICDF I?ublistjed

' : ‘ ‘ <D0 Preliminary

. : : : : # D0 Published
0y NTheoy

Cross-Section [pb]
o

of g#

w z Wy 2y ww wz ZZ H-WW

Dzero Moriond Highlights - Stefan Soldner-Rembold
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/7 — Puv DE5

Define a variable [/ sensitive to ‘true’ K :

Decompose lepton p+ into a, and a, e S
using thrust axis. '

Construct ET giving more weight to a,

Corrections due to

- lepton mis-measurements

- hadronic recoil (tracks & calorimeter)
are applied if they reduce K

By construction, all corrections reduce K
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/7 — WWyv

D@ Preliminary 2.2 fb! W+
= 10°
(O]
- 10° ee = ww
)  m—
E 1n2
o 10
>
® 10

Likelihood discriminant:
- di-lepton mass

- p7 of the leading lepton

10'1 3 i N"“‘l‘---h-ﬂﬁ"._‘_;_‘mk g
< Bt hIL L I T
el T i T

-20 0 20 40 60 80 10

B, (GeV)

events/1 GeV
- — — —r
- o0 R 9 <

10

-t —h
e e
' w N

DJ Preliminary 2.2 fb™

N 7741

events/5 GeV

- scattering angle of the negative lepton

in the di-lepton rest frame
- angle between the leading lepton
and the di-lepton system

[ zz-2mey,
C_Jwz

VTV

0 W+Jets
3 z-0

— Cata

WW

20 40 60

D@ Preliminary 2.12 ft5'
WYV T TTTT

| L B

—— —— —

o N W A oo N ™
N RAARNREEsSnERssssR

85 90 95 100 105 110
M, (GeV)
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events/0.2

/7 — WWyv D5

D@ Preliminary 2.2 fb' Wz 4 - : g
||?|II§|IIII|a,Iry|||IIIIb|IIII TTTT ""|"-'[_t D@Prel|m|narv2_2fb1 -Z_Z—>4|
r OzZ—zrt N _""l""l""l"'"I""I""I""l""l"-tt
14— mEz- - - dzZ-rr
- Owz o 7 @z
L @ W-+ets 4@ C E wzjets
N Eww c C +
12r ee 0zz-2l2y o 6 !J”u iy
— ® data > C 0zz- 22y
10__ — o C -Qdata_
- - 5__ — —

0 0.102030.4 050607 0809 1
likelihood output

0 0.10.20.3040506 070809 1
likelihood output

0(Z7Z) =2.1+1.1(stat.) £ 0.4(syst.) pb

significance: 2.4¢ observed, 1.8c expected

0(Z7) = 1.6 0.1 pb (SM)
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Stalking the Higgs w

A light Higgs might be around the corner (if the SM is correct)

- T T T T I T T T T I T T T T I T T T T I T T T T
@ —March 2008 My = 160 GeV 80.70 L experimental errors 68% CL:
' '::.Theory uncertainty ] : LEP2/Tevatron (today)
4 (5 _ L
5 Altpag = | [
. i —0.02758+0.00035 80.60 N
% % - 0.02749+0.00012 I -
- i +s+ incl. low Q° data — = -
4 % 80.50 —
INC)
2
5 3 1 =
| 80.40
2 —
i 80.30
1 ] —
. o ) 80.20
EXC| Ud ed Pre“m ina Heinemeyer, Hollik, Stockinger, Weber, Weiglein '087
0 | 1 | E
30 300 160 165 170 175 180 185

m, [GeV]
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Production at the Tevatron.. w

Events
Total inelastic | in 1fb™

c
2
v
Q0
I _
a1.0F G 10 bb ¥
a J/s=196TeV ] = 1x10
§ | gg—H | © 16" Fub
ot
)
Q
(Vg
A
0 0.1
v .
evidence
for single top
10 Higgs (ZH+WH) | ~10
L 1 i 1 " i 1 1 " _fb
100 120 140 160 180 200 M(GeV) 10"1"00 T —T—TT—T00
H Higgs mass (GeV)/c?
q
Wz one in ~10'2 events will be a Higgs boson

N
Wz .
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Search Strategy at the Tevatron

T

Branching Ratio

0.1¢

* . \ t
W/Z
""" 1

W/Z \\\< lepton|
Ieptm\ \

105750 T60 T80 00
Higgs Mass (GeV/c’)
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Events / 0.15
N
[$,]

Typical selection:

two acoplanar jets ot

Er > 50 GeV

w
X

N
TT[TTT

0.5

2.5 3 3_.5
min A¢(Jets, ET)
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ZH — vubb D&

E 60:_ R Dﬂprelminary(21fb)-
g8 + . ] Two asymmetric b tags
T P — o B .
g el 3 (one loose, one tight)
g I
30 -
g :F'—_ : Backgrounds :
20— a— - .
F = ] - W+heavy flavour jets
10~ . . .
F - : - Z +heavy flavour jets
° % 100 DiJet Im?arlant Mass (Ge\:l,’)00 - tOp pairS
g F T g preli 0.9 b 5 40F — 5
S wf Pre "E’él"’ 0913 2 "t ZH >vvbb DT, VH Signal
) - - . :
g mzocwm Z D@ Preliminary (2.1 b
> C Wisblc-jets ] m _ F
w r Wiets(lf) . X 30
r Dibofon T E C
20 E : (\/A:legestms GeV) E Ig. 25 ;
15 -\-ﬁ_\_ B %205 .........
10;— 777 O —; E 152 ..................
5 3 ] ST o s
C ] S FPPPPTII = Observed Limit
o ] e s S S T Expected Limit
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 E i
dlscrl mant S TSt ST S St S S 00 T T S T 00 ST S i e o
DeC|S|On Tree OU{ -'E' 105 110 115 120 125 130 135 1;4‘%(%\1,;15
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H—-WW — lviv
Spin 0

Higgs: small Ag,
WW:  large Ag,

Typical selection:

two isolated leptons
p > 10 GeV

Er > 20 GeV
Apge < 2.5
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H— WW — fviv %

—e— Data (551)
D@ Run llb Preliminary mu+ mu-  L=1.2/fb  |— Signal (M,=160)
102 L_ — Signal+Bkgd.
E — Total Bkgd.
- . 1 n -the ory —_ = — Z+jets Bkgd.
Pin(Zobs) = 15,5 J 4" om ™ (9)e(y)G(Tobs ) F =i 5
= 7 |— QCD Bkgd.
C ITI [ |— Top Bkgd.
P, : Event-by-event probability for process m ¢
y : true lepton kinematics, incl. neutrinos -
— . . 10"
Tops - Observed kinematics =
€ : lepton efficiencies 107 |
(G : detector resolution function B
1053 T2
medisc
D@ Run llb Preliminary e+e- L=1.2/fb
§ URIRE ILRLLIL I I IULELLE LRI LRI IR I I
g 10°

Matrix Element (ME)
discriminant used as
additional NN input variable
ee: 12 variables

uu: 15 variables

10"

n

0 01 02 03 04 05 06

ME dscr.
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H—-WW — lviv

events

entries

L _ —e— Data (551)
B?,F,“,": !'F’,Plrf*',"f‘l'”,a‘_r}’l L ';‘12{”0_ D@ Run lib Preliminary mu+ mu- L=1.2/fb | — Signal (M,=160)
| i C — Signal+Bkgd.

— data - — Total Bkgd.
10 = — 102 —— Z+jets Bkgd.
E + | Hygg > WWx 10 E !Jv u = Diboson Bigd.
- e . - = W+jets Bkgd.
C !Jy | ] B — QCD Bkgd.
B ] I:I Z +jets 10 —— Top Bkgd.
1= = I:I Diboson -
= b E 1
B i .W+ jets/y
| D 10"

101 — acp

E ’7 E I:Iltbarincl 10.2 ) L
] I ISR TN A A A A ] | -0.4 1.2 1.4
04 02 -0 02 04 06 038 1 1.2 14 nnout

NN
DO Rl ey e ek s — Observed Limit
C ] = £y 4 *==+== Expected Limit
—*— data — 9 - |

10°E = ; | -—Z . d :) [ Expected +1-0
E 3 T T & Expected +2-¢
C J|= e o ;

102 = e e = X
= E I:I T 10
= 3 Z—ee T
C ] %

10 3 E I:I Diboson § ................
- . .W+jets/ g
1 = ! =~ HoW'W
DQCD D@ Preliminary, L=2.3 {b' ;
107 1 Standard Model = 1.0
I:Inbar
0 01 02 03 04 05 06 07 08 09 1 120 130 140 150 160 170 180 (“19?, 00
NN my (GeV/c
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gg > H—yy w

small BR ~ 0.002, but clear signature not only at the LHC !

| D@, 2.27 165" preliminary |

simulation + NLO cross section: i * data
10°E [ QCD vy
q ANNN Y i i
Y P i
g E [ J]Ziy*->ee
g NN Y & - signal(M=130GeV)
g 10
from data: - photon + jet (n%) e T T‘ T T
- jet (n9) + jet (n°) ‘ | m" lm
50 400" 150 200 250 300" 380 705 450 "E00

M, (GeV)

| D@, 2.27 fb" preliminary | 160
. - D@, 2.27 5" preliminary
0.7 . e 140~ — Observed Limit
C = — P
£ PhOton ID W|th NN ~® [ e Expected Limit
0.6F =| 3 120 [ Expected Limit+ 1o
s ——qed yy MC % g J00F- [ Expected Limit + 26
- —— Zee data x|l= F
o3 —— dijet MC O s
- PN -
0.2F n 40
E o -
01 j 20—
EM# e T | 0:""1[
001" 02" 03 04 05 06 07 08 08 1 100 110 120 130 140 150
O SM Higgs mass (GeV)
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95% C.L. Limit / o(SM)
o

—_
o

Expected Sensitivities

-D@ Preliminary, L=1.0-2.3 ' " ZH-lIbb: 1.0 b7
et TLCCTCLEIT IR TEL , .. ........................... — ZH—)\’\' bB: 2.1 fb-i
-95% C.L. Expected Limit / 6(SM) - e

e ................. .......... H_>y,,{23 fb-1

........................................................................................

WH— Iv bb: 1.7 b’

; ; ; ; s \WWH— W W*W: 1.0 fb!
,. .................................. .::.'.::::::::::::: H—) W.,W-: 2.3 fb.1

secessessescssdrescsesssasssssachossccsscssssssssafecscccsssssssssadesssescescasssscchescsscscccassscsfoccccccsccnanes

AP ) et R X X

=EEl

'i60 170 180 190 200
m, (GeV/c?)
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Limit / 6(SM)

—h
o

Dzero Combination w

| $M H|ggs Comblnaﬂgn....,i ................. — Observed lel'[
.. Bg PreIImInary, L—1 0-2: 3 fb'! ....... SLLLLL Expected Limit
. I Expected+1-6

Expected £2-¢

l I l I H
[ | RRRNTL | RS | S R, S ————

Standard Model = 1 .0

m, (GeV/c?)
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Tevatron Combination w

95% CL Limit/SM

CLEPLImit oo Tevatron Expected

o — TevawonObserved

LA R S — B +lo - CDFExp

10 :::.::::::::::::.::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::;;;;;:::::::::::::::..::_

Ly—s——— —

O | March 10,2008
110 120 130 140 150 160 170 180 190 200

m, (GeV/c")
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Events/5 GeV

Fermiophobic Higgs w

q WV
W.;\ ..:" h Y
D@, 1.1 fb” > ------- N >__<
Y Vv Y
Y

255—
E —=— Data 9
201~ —+— Background
C ____Signal (m_=100 GeV)
WiL J( J( SEmETER gl > 35 GeV
T H+ i
.
L _IJ._|_\ +| . }r |+ t:w+ﬁ+HH‘ 107
80 100 120 140 160 180 200 1 @ LEP
m (GeV) = i DO, Run |
o ~* Observed
- Expected
— Benchmark
Benchmark model: 102F
- SM Higgs coupling to W,Z arXiv:/0803.1514 [hep-exl .\, ..,
. . 70 80 90 100 110 120 130 140 150
- no coupling to fermions m, (GeV)

m(hs) > 100.0 GeV (DO)
m(hs) > 109.7 GeV (LEP)
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Beyond the Standard Model

If you can think of it, we can search for it...!

Examples:

- first, second, third generation leptoquarks
- extra gauge bosons (Z',\W’)

- Large Extra Dimensions (LED)

- excited quarks and leptons (q*, e*)

- Supersymmetry

- Technicolour

- charged massive stable particles

- monopoles
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Squark and Gluino Limits

by
i
.
A
4,00
i
.
.,
s
s,

3 jets 2 jets
q + cascade decays
- / y
9 ' 70
: | P > 100 — 225 GeV
1! P > 35 GeV
Three overlapping analyses large A¢(jets, Br)
optimised for different topologies lepton veto

combined for final limit
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Squark and Gluino Limits w

MSUGR
—~600 AT
_ % <ILEP2 ¥
my: universal scalar mass G 500 Lep2 T
m, ur_1i_versa| gaugino mass §400 T
A,: trilinear coupling = HEE Gl ro mSUGRAL |
all at GUT scale = 0 X
5200 DO, L=2.1fb"
—~ 250 (7)) tanp=3, A =0, u<0 N
> : DO, L=2.1fb™ 100 N
200 tanf=3, A =0, u<0 Lep
Gaolh ° AN
Sisof PR % 100 200 300 400 500 600
£ 1005 ................................................. Gluino Mass (GeV)
50 m(g) > 327 GeV
00 100 200 300 400 500 600 m(q) > 392 GeV
MSUGRA m, (GeV) most constraining limits
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t — cx)

T

Assumption:
BR(t — cxy) = 100%

Selection: ;tl > 40 GeV

piet? > 20 GeV
K1 > 60 GeV
charm tagging

o(tt) ~ 0.10(tt)

Events / 10 GeV

—
(&)
T

—
o
T | T T T

(&)
I T T T

DJ, L = 995 pb'

® ® Data

[ — SM
W: Signal

t Ry 1y

o
o T T T T

P _ I —
100 200 300

[ (GeV)
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arXiv:/0803.2263 [hep-ex]

100 ’
~ — DO Run 11360 pb™ ..
B V.
- — Observed
80 ... Expected

401 ' ~"LEP 6 = 56°
[ | lEPE=0°
201
0L Lsmanbenn
40 60

D@, L = 995 pb'

-----
’C
5"

L1
100

120 140
m. (GeV)
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Large Extra Dimensions (mono-photons) w

Hierarchy problem: Why is gravity so weak ?

Extra-Dimensions

Tower of Kaluza-Klein Gravitons G,y j\

massive, non-interacting, stable q v
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Large Extra Dimensions (mono-photons) w

EM pointing:

- |zpy-z| <10 cm

- distance of closest
approach (dca) to
Z axis, Gy.,= 2 Cm

Z I I £ _E j 0.8 i
%{ — Sz D@ 105t o
I I 2 20= —— data 061
: L% 18 — ely 04t
N 16; | non-collision 23 1
1:; || misidentified jets gqF [
1 - L :-' ; gl
Background Number of expected events 105_ 007510 1g Cio 25
7+ — vor 121+13 F Il
i e o templates fitted to data
Non-collision 28+14 6 p
Misidentified jets R0 15 4
W+~ 1.5+ 02 NS =+=._
Total Background 22.4%25 ' 1 A R T T
Data 29 2 4 6 8 10 12 14 16 18 20 22

DCA [cm]
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Events/10 GeV

16
14
12
10

S N A O O

Large Extra Dimensions (mono-photons) w

O X

1

M6+2

TT [T 1T [TT

T

DO, 1.05 fb’
—*- data

Z+vy
! W — ev
__Inon-collision

[ I misidentified jets

W+y

—LEDn=4,M_ =836 GeV

-t

o
o

250 300
Photon P, [GeV]

Em‘ —
'G' ; N\ DZ Run Il Preliminary 1.0 fb™
102
- — =2
—3=3
[~ —08=4
—3=%5
10° 223
- ——d=8
_Illllllll IIIIIIIIIIIIIIIIIIII[IIllll
600 700 900 1000 1100 1200 1300
M;, [GeV]
S 2F
o - <1
= 1.8 DJ, 1.05 fb
= 16 4 ----expected limit
1.4F —observed limit
1.0F A ® CDF 87 pb™ limit
1:_ A LEP combined limit
e T
0.8:— A e
0.6F o 3
0.4
0.2F
C | | | | | |
0> 3 5 6 7 8

Number of Extra Dimensions
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From Moriond to ICHEP w

The key to future discoveries and high precision measurements

- - . . M differentcore
are more luminosity and continuing improvements s
Jjet width / \\
electrons jets
ly| < 0.4 W
Z-s e'e’, EC-EC topology | = 110 T L B ] :
*— Naw EM-D 2 Loot _Epszgy_flqu ____________ : 2
350_ « Previous EM-D g 0.90 :_ *m,¢,00+_¢_-+— _+_._—+— ’
300 = f /
- o r 4 |
g 080 —+——+—+———+—+—+—+—+—+— [ \
L 250 r— o/ : = : ] -
g rt 150% increase S 1o0f-Preshower+ cone averaging -2 S e
2 ™ efficiency for £ . '
u 1 forward Z—ee § "°F ° *‘*+
100 ol o.so: '
50 — Té 100 - Jgt—‘id—ﬂ-l ---------------- !
- *7 & c o
g ele .:0-2:2‘ “ 1 1 * ’1:...-4‘:! [T SRR P '; :_ +
) 70 80 n ,:o(c;w) 100 18 120 E 0.90E + + +
= 0.805—
mee (GeV) 0 ~.0 100 1:.0

Jet Energy (GeV)
many new results expected for ICHEPOS8
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Summary w

D@ is producing a wide range of high quality results
both testing the Standard Model and searching or

new physics; these results represent a large fraction
of the new results presented at the winter conferences.

The challenges of the future are not just adding more
data; we are improving analysis techniques and
increasing our sensitivies faster than + L.
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Summary w

D@ is producing a wide range of high quality results
both testing the Standard Model and searching or

new physics; these results represent a large fraction
of the new results presented at the winter conferences.

The challenges of the future are not just adding more
data; we are improving analysis techniques and
increasing our sensitivies faster than + L.

6 _March 2.005 - M it =.1 60 GeV

And here is a preview of A i |
. 4 .'..:" incl. low Q° datz :~

the next SM fit: wal |

2 -

17 N B

0 | Excluded \ 3 ,;'{f::‘. . reIiminaw-

30 100 300

m, [GeV]
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Limit Setting (CLs method) w

» N
‘0 - = S+B LLR
Background only (b) and signal §;°'°35§ 1- — BONyLLR |
plus background (s+b) hypotheses £ %3 — Observed LIR
are compared to data using §oozs
Poisson likelihoods. " ooz CL..
0.015; g /
Probability density function is 0.01F

obtained through Gaussian smearing s P :

= ;
, o U - 5 20 25
Systematic uncertainties are
included in the likelihood (‘profile likelihood’) LLR=-21nQ
Background is constrained by maximising Loty
profile likelihood (‘sideband fitting’). Q(mu) = Ly
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