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This presentation reviews some of the recent results from the D@ experiment at the
Tevatron proton-antiproton collider. Topics include W and Z boson properties, top
quark properties, v + heavy quark jets and searches for SUSY and the Higgs boson.

1 Introduction

In this talk I will present a sampling of recent results form the D@ experiment at the Teva-
tron. The best source of information on these measurements, many of which are preliminary,
is on the D@ collaboration web page [2]. Also, there were a large number of parallel talks
giving on D@ results at this conference which have more details on specific results.

The data presented here were taken with the D@ detector during the 2002-2008 running
of the Tevatron collider at Fermilab, with proton-antiproton interactions at a center of mass
energy of 1.96 TeV and have integrated luminosities of up to 4.3 fb=!. The Tevatron has
been performing well, delivering about 6.5 fb~!, 2 fb~! of which were accumulated in the
last year alone.

The D@ detector [3] consists of tracking, calorimeter, and muon subdetector systems.
Silicon microstrip tracking detectors (SMT) near the interaction point cover pseudorapidity
In| = —In(tan(6/2)) < 3 to provide tracking and vertex information. The central fiber
tracker surrounds the SMT, providing coverage to |n| & 2. A 2 T solenoid surrounds these
tracking detectors. Three uranium, liquid-argon calorimeters measure particle energies. The
central calorimeter (CC) covers || < 1.1, and two end calorimeters (EC) extend coverage to
|| = 4. Muons are measured with stations which use scintillation counters and several layers
of tracking chambers over the range |n| < 2. One such station is located just outside the
calorimeters, with two more outside the 1.8 T iron toroidal magnets. Scintillators surround-
ing the exiting beams mounted on the face of both end calorimeters allow determination of
the luminosity. A three level trigger system selects events for recording with a rate of 100
Hz.

2 Results

2.1 W Boson Mass

Knowledge of the W boson mass (my ) is currently the limiting factor in our ability to tighten
the constraints on the mass of the Higgs boson as determined from internal consistency of the
standard model (SM) [4]. Improving the measurement of my, is an important contribution
to our understanding of the electroweak (EW) interaction, and, potentially, of how the
electroweak symmetry is broken. The current world-average measured value of the W boson
mass is my = 80.399 £ 0.025 GeV [4] from a combination of measurements.

A measurement of the W boson mass using data collected from 2002 to 2006 with the
D@ detector, corresponding to a total integrated luminosity of 1 fb=! [5] with an average
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Figure 1: (top) The dielectron invariant
mass distribution in Z — ee data and from
the fast simulation (MC) and (bottom) the
X values where y; = (IV;— MC;)/o; for each
point in the distribution, N; is the data yield
in bin ¢ and only the statistical uncertainty
is used. The fit range is indicated by the
double-ended horizontal arrow.

Figure 2: (top) The transverse mass distrib-
ution in W — ev data and from the fast sim-
ulation (MC) with backgrounds and (bot-
tom) the y values for the fit. The fit range
is indicated by the double-ended horizontal
arrow.

instantaneous luminosity of 41 x 103° em~2s~!. We use the W — ev decay mode because
the D@ calorimeter is well-suited for a precise measurement of electron energies, providing
an energy resolution of 3.6% for electrons with an energy of 50 GeV. The components of the
initial state total momentum and of the neutrino momentum along the beam direction are
unmeasurable, so the W boson mass is measured using three kinematic variables measured in
the plane perpendicular to the proton beam direction: the transverse mass mr, the electron
transverse momentum p%, and the neutrino transverse momentum p7.. The transverse mass
is mp = \/ 2p5.p4(1 — cos Ag), where A¢ is the opening angle between the electron and
neutrino momenta in the plane transverse to the beam. The magnitude and direction of p7,

are inferred from the event missing transverse energy (_’T). Candidate W boson events are
required to have one cluster reconstructed in the CC, with p$. > 25 GeV and |nget| < 1.05
where 7g4et is the pseudorapidity measured with respect to the center of the detector. The
cluster must have one track matching it. The event must satisfy /., > 25 GeV, ur < 15 GeV,
and 50 < mp < 200 GeV. Here ur is the magnitude of the vector sum of the transverse
component of the energies measured in calorimeter cells excluding those associated with the
reconstructed electron. This selection yields 499,830 candidate W — er events. We use
Z — ee events for calibration. Candidate Z boson events are required to have two clusters
satisfying the requirements above. Both electrons must have p7 > 25 GeV. The associated
tracks must be of opposite charge. Events must also have 70 GeV < mee < 110 GeV, where
Mee 18 the invariant mass of the dielectron pair. Events with both electrons in the CC are
used to determine the EM calibration. There are 18,725 candidate Z — ee events in this
category. Figure 1 shows the comparison between the fast MC and the data for the Z — ee
events. Figure 2 shows the comparison between the fast MC and the data for the W — ev
events using the myp variable.
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The systematic uncertainties in
the W boson mass measurement
arise from a variety of sources, and
can be categorized as those from ex-
perimental sources and those from
uncertainties in the production
mechanism. The systematic uncer-
tainties are summarized in Table 1.
The largest uncertainty, 34 MeV
arises from the precision with which
the electron energy scale is known.
This is limited by the statistical
power of the Z — ee sample, and
it is expected to improve with more
data.

The my, values extracted from
fitting template distributions to the
three kinematic variables m¢, p%,
and /' are listed below.

3
S
[

Source mr | p5 | Br |
Electron energy calibration | 34 | 34 | 34
Electron resolution model

2
Electron energy offset 4 6 7
Electron energy loss model 4 4 4
Recoil model 6 12 | 20
Electron efficiencies 5 6 5
Backgrounds 2 ) 4
Experimental Subtotal 35 | 37 | 41
PDF 10 | 11 | 11
QED 7 7 9
Boson pr 2 5 2
Production Subtotal 12 | 14 | 14
Total 37 | 40 | 43

Table 1: Systematic uncertainties of the W boson mass
measurement.

80.401 £ 0.023 (stat) = 0.037 (syst) GeV = 80.401 + 0.044 GeV(mr)
80.400 = 0.027 (stat) = 0.040 (syst) GeV = 80.400 = 0.048 GeV(p%) and

= 80.402 4 0.023 (stat) + 0.044 (syst) GeV = 80.402 + 0.050 GeV ().

The results from the three meth-
ods have significant statistical cor-
relations and the dominant system-
atic uncertainty is 100% correlated.
Thus, although a combination is be-
ing performed, it is expected to have
limited impact on the final uncer-
tainty. The my, value obtained from
the transverse mass distribution us-
ing 1 fb~! of data is show in Figure
3 and is in good agreement with the
current world average. Its introduc-
tion in global electroweak fits will
lower the upper bound on the Stan-
dard Model Higgs mass, although it
will not change the best fit value [4].
A Physical Review Letter is being
written and should be submitted
soon. More details on this analy-
sis is available in a D@ conference
note [6].
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CDF Run 0/1 —— 80.436 +£ 0.081
DO Run | ——@&—— 80.478 £ 0.083
CDF Run I —— 80.413 +£ 0.048
Tevatron Run-0/I/1l —o—i 80.432 +£ 0.039
World average (prel.) +H@- 80.399 + 0.025
DORun Il (prel.) —o—i 80.401+ 0.043
L 1 1
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m,, (GeV)

Figure 3: World Average W Boson Mass



2.2 W Boson Asymmetry
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Figure 4: W electron asymmetry.

In proton-antiproton scattering, W+ (W) bosons are produced primarily by the anni-
hilation of u (d) quarks in the proton with d (%) quarks in the antiproton. Any difference
between the u- and d-quark parton distribution functions (PDFs) will result in an asymme-
try in the W boson rapidity distribution between W+ and W~ boson production. We detect
W bosons via their decay W — ev. The boson rapidity (yu ) can not be measured due to the
unknown longitudinal momentum of the neutrino. We instead measure the electron charge
asymmetry, which is a convolution of the W boson production asymmetry and the parity
violating asymmetry from the W boson decay. Since the V-A interaction is well understood,
the lepton charge asymmetry retains sensitivity to the underlying W boson asymmetry. The
electron selection criteria is similar to the W mass analysis, except that the acceptance is
extended to |n°| < 3.2 using 0.75 fb~! of data. The charge asymmetry is measured in 24
electron pseudorapidity bins and two electron Er bins. Figure 4a shows the folded electron
charge asymmetry compared to theoretical predictions. Figure 4b shows the lower of the
two Er bins. Our result [7] can be used to improve the precision and accuracy of next
generation PDF sets, and will help to reduce the PDF uncertainty for high precision My,
measurements

2.3 Photons plus Heavy Quark Jets

Photons (v) produced in association with heavy quarks @ (= c¢ or b) in the final state of
hadron-hadron interactions provide valuable information about the parton distributions of
the initial state hadrons. Such events are produced primarily through the QCD Compton-
like scattering process gQ — 7@, which dominates up to photon transverse momenta (pJ.) of
~ 90 GeV for v+c+X and up to ~ 120 GeV for y+b+ X production, but also through quark-
antiquark annihilation ¢g — vg — YQQ. Consequently, y+Q+X production is sensitive to
the b, ¢, and gluon (g) densities within the colliding hadrons, and can provide constraints on
parton distribution functions (PDFs) that have substantial uncertainties. The heavy quark
and gluon content is an important aspect of QCD dynamics and of the fundamental structure
of the proton. In particular, many searches for new physics, e.g. for certain Higgs boson
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production modes, will benefit from a more
precise knowledge of the heavy quark and
gluon content of the proton.

D@ has performed the first measure-
ment [8] of the differential cross section of
inclusive photon production in association
with heavy flavor (b and c¢) jets at a pp
collider. The results cover the range 30
< pJ < 150 GeV, |y| < 1.0, and [y°t| <
0.8. The measured cross sections provide
information about b, ¢, and gluon PDFs for
0.01 < =z < 0.3. NLO pQCD predictions
using cteq6.6M PDFs for yv+b+X produc-
tion agree with the measurements over the
entire pJ. range. We observe disagreement
between theory and data for y+c+X pro-
duction for pJ. > 70 GeV (see Figure 5).

24 Z4+vy—-vv+y

The standard model (SM) of electroweak in-
teractions is described by the non-Abelian
gauge group SU(2) x U(1). The symmetry
transformations of the group allow interac-
tions involving three gauge bosons (v, W,
and Z) through trilinear gauge boson cou-
plings. However, the SM forbids such ver-
tices for the photon and the Z boson at the
lowest tree level, i.e., the values of the Zyy
and ZZ~ couplings vanish. The cross sec-
tion for the SM Z~ production is very small.
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Figure 5: The data-to-theory ratio of cross
sections as a function of pJ. for y+b+X and
y+c+X in the regions y77/¢* > 0 and 37yt <
0. The uncertainties on the data include both
statistical (inner line) and full uncertainties
(entire error bar). Also shown are the uncer-
tainties on the theoretical pQCD scales and
the cteq6.6M PDFs. The scale uncertainties
are shown as dotted lines and the PDF uncer-
tainties by the shaded regions.

However, the presence of finite (anomalous) Z~yv and ZZ~ couplings can enhance the yields,
especially at higher values of the photon transverse energy (Er). The observation of an
anomalously high Z~ production rate could, therefore, indicate the presence of new physics.

Data for this analysis were

collected with the D@ detector

Number of events

in the period from 2002 to 2008, 57 S ¢p 9.67 & 0.30(stat.) £ 0.48(syst.)
and correspond to an integrated non-collision 5.33 £ 0.39(stat.) & 1.91(syst.)
luminosity of 3.6 fb™. We ob- | w7 1 Jets 1.37 4 0.26(stat.) & 0.91(syst.)
tain the photon sample by se- | py 0.90 + 0.07(stat.) + 0.12(syst.)
lecting events with a single pho- Total background 17.3 £ 0.6(stat.) + 2.3(syst.)
ton candidate of Epr > 90 GeV NS M 33.7 + 3.4
and |n| < 1.1, and require a N:;Z 51

missing transverse energy in the

event of £, > 70 GeV, which ef-  Taple 2: Summary of background estimates, and the

fectively suppresses the multijet pumber of
background.
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To minimize large £/, from mismea-
surement of jet energy, we reject events
w1tb jets with .ET >. 15' GeV. After ap- = || Sum of backgrounds
plying all selection criteria, we observe 51 i )
candidate events with a predicted back- &= SM signal MC + backgrounds
ground of 17.3 &+ 0.6(stat.) =+ 2.3(syst.) || ATGC signal MC + backgrounds
events. The summary of backgrounds is
shown in Table 2. The Z+v cross section
multiplied by the branching fraction of
Z — v is measured to be 32 £ 9(stat. 0.5
+ syst.) £2(lumi.) fb [9] for the photon T THL,
Er > 90 GeV, which is in good agree- i o S
ment with the NLO cross section of 39 + 0.0 ...
4 fb. To set limits on the ATGC, we com- 100 150 200 250 300
pare the photon Er spectrum in data with E; [GeV]
that from the sum of expected Z~ signal
and the background (see Figure 6) for each Figure 6: Photon Er spectrum in data (solid
pair of couplings for a grid in which hY, circles), sum of backgrounds (dash-dot line),
runs from -0.12 to 0.12 with a step of 0.01, and sum of MC signal and background for the
and h), varies from -0.08 to 0.08 with a SM prediction (solid line) and for the ATGC
step of 0.001. The MC samples are gener- brediction with hj, = 0.09 and hj, = 0.005
ated with the LO Z~ generator (corrected (dashed line). The shaded band corresponds to
for the NLO effects with an Ep-dependent the £ 1 s.d. total uncertainty on the predicted
K-factor) for the form-factor A = 1.5 TeV. sum of SM signal and background.
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2.5 Top Quark Mass

D@ has recently combined the best D@ measurements from Run I of the Tevatron in the
dilepton [10] and lepton+jets [11] channels, and the most recent Run IT measurements in the
dilepton [12] and the lepton+jets [13] channels with 3.6 fb~! data set. We use the BLUE [14]
method to perform the combination of the top quark mass measurements. We follow the
same procedure, use the same classes of uncertainties and the same package as is used to
compute the world average top quark mass.

Combining the top quark mass measurements performed using Run ITa and Run ITb data
in y+jets channel we obtain:

med® = 173.7+0.8 (stat) £ 1.6 (syst) GeV
173.7+ 1.8 GeV.

The x? for the combination is 2.5 for 1 degree of freedom. The probability to get this or
larger value of the x? is 11.2%. The combined top quark mass measurement in the dilepton
channel using up to 3.6 fb~! of data in ee, ey, pp and lepton+track channels is:

mys, = 174.742.9 (stat) + 2.4 (syst) GeV
174.7 4+ 3.8 GeV.
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Combination of all Run I and Run II measurements (see Figure 7) yields:

Mop = 174.2£0.9 (stat) £ 1.5 (syst) GeV
174.2 £ 1.7 GeV.

For more details on the combination see the D@ conference note [15].

D@ *=preliminary

Winter 2009

Run | Lepton+jets

Run Il Dileptons *

Run Il Lepton+jets *

L 1

Run | Dileptons —=e— 168.4 +12.3+ 3.6 GeV

D@ combined (varch 2009) 1742+ 0.9+ 1.5 GeV
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Figure 7: A summary of the top quark mass measurements used for the D¢ combination
along with the D@ combination results, and the world average top quark mass.

2.6 Single Top Production

Single top quark production serves as a
probe of the Wtb interaction, and its pro-
duction cross section provides a direct mea-
surement of the magnitude of the quark
mixing matrix element V;;, without assum-
ing three quark generations. However, mea-
suring the yield of single top quarks is dif-
ficult because of the small production rate
and large backgrounds. When top quarks
are produced singly, they are accompanied
by a bottom quark in the s-channel produc-
tion mode or by both a bottom quark and
a light quark in t-channel production, as il-
lustrated in Figure 8. We search for both of

Figure 8: Representative Feynman diagrams
for (a) s-channel single top quark production
and (b) t-channel production, showing the top
quark decays of interest.

these processes at once. The sum of their predicted cross sections is 3.46 + 0.18 pb for a

top quark mass m; = 170 GeV.

The measurement focuses on the final state containing one high transverse momentum
lepton (¢ = electron or muon) not near a jet (isolated), large missing transverse energy (&)
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indicative of the passage of a neutrino v, a b-quark jet from the decay of the top quark
(t = Wb — fvb), and possibly another b jet and a light jet as indicated above.

Three multivariate techniques use the same data sample but are not completely corre-
lated. Their combination therefore leads to increased sensitivity and a more precise measure-
ment of the cross section. We use the three discriminant outputs as inputs to a second set of
Bayesian neural networks, and obtain the combined cross section and its signal significance
from the new discriminant output. The resulting expected significance is 4.5 SD. Figure 9
illustrates the importance of the signal when comparing data to prediction.The measured
cross section is o(pp — tb+ X, tgb+ X) = 3.94+0.88 pb. The measurement has a p-value of
2.5 x 1077, corresponding to a significance of 5.0 SD. The expected and measured posterior
densities are shown in Fig. 10.

We use the cross section measurement to determine the Bayesian posterior for |V;;|? in
the interval [0,1] and extract a limit of |V;]| > 0.78 at 95% C.L. within the SM. When the
upper constraint is removed, we measure |Vy, f{| = 1.07+ 0.12, where f is the strength of
the left-handed Wtb coupling. For more details on these results see reference [16].

s . Do 23fb'  Daa ¢
;_: 400 . l;/?/:ﬁg : 0.5
,g 7 l 7 m o4 D@ 2.3 fb”
Lﬁ 300 Multijets = o measured
0.3 =3.94+0.88 pb

o expected
. +0.99
= 3.50*0% pb

2 4 6 8 10

Posterior Density [pb™]
o
N

02 04 0.6 0.8
Combination Output

Figure 9: Distribution of the combination
output for all analysis channels combined.
The signal is normalized to the measured
cross section.

tb+tgb Cross Section [pb]

Figure 10: Expected SM and measured
Bayesian posterior probability densities for
the tb + tgb cross section. The shaded re-
gions indicate one standard deviation above
and below the peak positions.

3 Searches

3.1 SUSY in Tri-lepton final states

The DO experiment has new results of a search for associated production of charginos and
neutralinos using a data set corresponding to an integrated luminosity of 2.3 fb~! collected
during Run II of the Tevatron proton-antiproton collider. Final states containing three
charged leptons and missing transverse energy are probed for a signal from supersymmetry
with four dedicated trilepton event selections. No evidence for a signal is observed, and
we set limits on the product of production cross section and leptonic branching fraction.
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Within minimal supergravity, these limits translate into bounds on mg and m,/; that are

well beyond existing limits.

In this analysis four different channels
are defined, distinguished by the lepton con-
tent of the final state. For the di-electron
plus lepton channel (eef) two identified elec-
trons are required. In the di-muon plus
lepton channel (puf), one tight and one
loose muon are required, while the selec-
tion in the electron, muon plus lepton chan-
nel (euf) starts from one electron and one
tight muon. Finally, the muon, 7 lepton
plus lepton channel (p7¢) requires one tight
muon and one hadronically decaying 7 lep-
ton in the final state. The third lepton is
reconstructed as an isolated track without
using the standard lepton identification cri-
teria [17].

Figure 11 shows the region excluded in
the mo—m; /2 plane for tan =3, Ag = 0 and
> 0 in comparison with the limits from
chargino and slepton searches at LEP [18]
and CDF [19]. The shape of the excluded

3 300 D2 2.3 fio* Search for ?&2 B
© 39 mSUGRA B DY observed limit |
s [tanB=3,A =0,u>0 mm DJ expected limit |
E r & — CDF observed 1
250/ limit (2.0 fb™) .
L - i
200[" LEP 7
[ Slepton ]
L Limit ]
1800, ... [EPCharginobimit

0 50 100 150 200 250
m, (GeV)

Figure 11: Region in the mg vs my/p plane
excluded by the combination of the D@ analy-
ses (green), by LEP searches for charginos
(light gray) and sleptons (dark gray) and CDF
(black line). The assumed mSUGRA parame-
ters are tan = 3, Ag = 0 and u > 0.

region is driven by the relation of gaugino and slepton masses throughout the plane, which
affects the branching fraction into three charged leptons as well as the efficiencies of the selec-

tions.

Figure 12 shows the limit on ox BR(3¢)
as a function of tan @ for a chargino mass
of 130 GeV and fixing mg such that the
lightest stau (71) is heavier than the x93 by
1 GeV. The latter choice results in three-
body decays with maximal leptonic branch-
ing fraction.

3.2 Higgs

Despite its success as a predictive tool, the
standard model of particle physics remains
incomplete without a means to explain elec-
troweak symmetry breaking. The simplest
proposed mechanism involves the introduc-
tion of a complex doublet of scalar fields
that generate the masses of elementary par-
ticles via their mutual interactions. After
accounting for longitudinal polarizations for
the electroweak bosons, this so-called Higgs
mechanism also gives rise to a single scalar
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Figure 12: Upper limit at the 95% C.L. on
oxBR(3¢) as a function of tan § in compari-
son with the prediction for a chargino mass of
130 GeV and mz —mg =1 GeV.



boson with an unpredicted mass. Direct searches in ete™ — Z* — ZH at the LEP collider
yielded lower mass limits at my > 114.4 GeV while precision electroweak data yield the
indirect constraint my < 154 GeV, with both limits set at 95% confidence level (C.L.).
When also considering the direct limit, the indirect constraint predicts my < 185 GeV,
indicating that the range 110 < mpy < 200 GeV is the most important search region for a
SM Higgs boson. The search for a SM Higgs boson is one of the main goals of the Fermilab
Tevatron physics program.

Searches for standard model Higgs boson production with the D@ detector in pp collisions
at /s = 1.96 TeV have been carried out for Higgs boson masses (myg) in the range 100
< mpy < 200 GeV. The contributing production processes include associated production
(qg — W/ZH), gluon fusion (gg — H), and vector boson fusion (qq — ¢'g'H). Analyses
are conducted with integrated luminosities from 0.9 fb=! to 4.2 fb~!. As no significant
excess is observed, we proceed to set limits on standard model Higgs boson production.
The observed 95% confidence level upper limits are found to be a factor of 3.7 (1.3) higher
than the predicted standard model cross section at my =115 (165) GeV while the expected
limits are found to be a factor of 3.6 (1.7) higher than the standard model cross section
for the same masses. The 59 analyses used in this combination are outlined in Table 3. In

Channel

Data Epoch

Luminosity (fb=")

Final Variable

# Sub-Channels

WH—vbb, ST/DT, W42 jet Run Ila+Run IIb 2.7 NN discriminant 8
W H—(vbb, ST/DT, W+3 jet Run ITa+Run IIb 2.7 Dijet Mass 8
W H—Tvbb Run Ila 0.9 Dijet Mass 5
H+X—717bb/qqTT Run Ila 1.0 NN discriminant 1
ZH—vibb, DT Run ITa+Run IIb 2.1 DTree discriminant 2
ZH—ete™bb, ST/DT Run Ila 1.1 NN discriminant 2
ZH—ptp~bb, ST/DT Run Ila 1.1 DTree discriminant 2
ZH—ete~bb, ST/DT Run ITb 3.1 DTree discriminant 6
ZH—pTpu~bb, ST/DT Run ITb 3.1 DTree discriminant 2
ZH—p*+track bb, ST/DT Run ITa+Run IIb 4.2 DTree discriminant 2
WH —-WWTW~= Run Ila 1.1 2-D Likelihood 3
WH —-WW+TW= Run IIb 2.5 1-D Likelihood 3
H—WtW~™ (uTu™) Run ITa+Run IIb 3.0 NN discriminant 1
H—WTW~ (e=u¥) Run ITa+Run IIb 4.2 NN discriminant 1
H—WTW~ (ete™) Run ITa+Run IIb 4.2 NN discriminant 1
H—~y Run ITa+Run IIb 4.2 Di-photon Mass 1
ttH —tibb Run ITa+Run IIb 2.1 Scaled Hr 12

Table 3: List of channels and luminosities used in the D@ combined Higgs search.

the cases of pp — W/ZH + X production, we search for a Higgs boson decaying to two
bottom quarks. We also consider Higgs decays to two W= bosons. For WH — WW+tW~
production, we search for leptonic W boson decays with three final states of two same-
signed leptons: WWW — etvetv 4+ X, eTvptv + X, and pFrvp*v + X. In the case of
pp — H — WHTW~ and pp — qgH — qgW W~ production via vector boson fusion,
we search for leptonic W boson decays with three final states of opposite-signed leptons:
WW — etvev,etvuFr, and ptvu~v. For the gluon fusion and vector boson fusion
processes, H — bb decays are not considered due to the large multijet background. In
all H — WHW~ decays with myg < 2Myy, one of the W bosons will be off mass shell.
In all cases, lepton selections include both electrons and muons (¢ = e, i), but 7 leptons
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are included in the simulation and the selections necessarily have acceptance for secondary
leptons from 7 — ev, uv decays. Finally, we include an analysis that searches for Higgs
bosons decaying to two photons and produced via gluon-gluon fusion, vector boson fusion,

and associated production mechanisms.
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Figure 13: D@ expected (median, for the
background-only hypothesis) and observed
95% C.L. cross section upper limit ratios to
the SM for the combined analyses over the
100 < mpyg < 200 GeV mass range. The
limits are evaluated for test masses every 5
GeV. The points are joined by straight lines
for better readability. The bands indicate
the 68% and 95% probability regions where
the limits can fluctuate, in the absence of
signal.

Tevatron Run Il Preliminary, L=0.9-4.2 ot

X W/A)““ ““‘_‘ T Y”,““““‘
2 VKXX 2;; P.Exclusion % Tevatran
= e X Exclusion
N TUER
— 10 oK X — hserver X
- e
_ S
(@] i \;x i
< B ;
Ry o

Y

SO s e G, e

100 110 120 130 140 150 160 170 180 190 200

m, (GeVv/c?)

Figure 14: Observed and expected (median,
for the background-only hypothesis) 95%
C.L. upper limits on the ratios to the SM
cross section, as functions of the Higgs boson
mass for the combined CDF and D@ analy-
ses. The limits are expressed as a multiple
of the SM prediction for test masses (every 5
GeV) for which both experiments have per-
formed dedicated searches in different chan-
nels. The points are joined by straight lines
for better readability. The bands indicate
the 68% and 95% probability regions where
the limits can fluctuate, in the absence of
signal.

Figure 13 shows the expected and observed 95% C.L. cross section limit ratio to the SM
cross sections for all DO analyses combined over the probed mass region (100 < mpy < 200
GeV). For more details on this combination see the D@ conference note [20]. In addition the
TEVNPH Working Group have combined the results from CDF and D on direct searches
for a standard model Higgs boson in pp collisions at the Fermilab Tevatron at /s = 1.96
TeV. With 2.0-3.6 fb~! of data analyzed at CDF, and 0.9-4.2 fb~! at D@ , the 95% C.L.
upper limits on Higgs boson production are a factor of 2.5 (0.86) times the SM cross section
for a Higgs boson mass of my =115 (165) GeV. Based on simulation, the corresponding
median expected upper limits are 2.4 (1.1). The mass range excluded at 95% C.L. for a SM
Higgs has been extended from earlier combinations to 160 < mgy < 170 GeV. The ratios of
the 95% C.L. expected and observed limit to the SM cross section are shown in figure 14.
For more details on this combination see the Fermilab note [21].
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