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w The D@ Experiment R\NTH

Forward Mini-drift Central Scintillator Forward fScmtlllator

chambers
D@ Strengths: SN R e
Excellent and wide muon L TN | Vo
coverage, hermetic calorimetry Shieiding

Collected close to 800 pb*sofarin Runll | ° % 1 Y=
Analyses Shown here use up to 400 pb1 i}m L

Run Il Integrated Luminosity [ 19 April 2002 - 22 June 2005 |
= New Solenoid, Tracking System | | |
1.0 @ Si, SciFi,Preshowers ° :
:: l// D + New Electronics, Trig, DAQ
% //// Electron Acceptance Inl < 3.0
g o0 /__,/ 7 Muon Acceptance Inl<2.0
£ Vnnd Precision Tracking (Silicon)  Inl < 3.0
0.3 /’/
Ay — Delivered . . .
i _recoes 1| Detector is running stable with ~90%
ol T data taking efficiency
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High Mass uu, ee, yy

® Dimuon and dielectron samples are not only among the most important samples for the

understanding of the detector

® Their invariant mass spectra (and the diphoton mass spectrum) can also be used to probe a

large variety of models

¢ “Peak searches”: Z', Randall-Sundrum Gravitons, ...

¢ Indirect searches: Large Extra Dimensions, quark-lepton compositeness, ...

> Ll IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
@ 4l
- DORunll, 275pb' a) §
% il o Data Dielectron +
w1078 ms Total Background
I= : — SM Background
D QCD Backgrourd H
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ﬁ
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Arnd Meyer (RWTH Aachen) Jun 24, 2005

Events/24,0GeV

10E

DG Run Il Preliminary

I|IJIIIJ|J'lIl|iII]IJI

100 200 300 400 500 600

Dimuon Invariant Mass (GeV)

Page 3



w High Mass npu, ee, yy R\WNTH

Preliminary results:

Large Extra Dimensions in uu, ee, yy (200-250 pb™)
Fundamental Planck scale M_ > 1.43 TeV (GRW model); TeV' extra dimensions: M .>1.12TeV

Rurn 177851 Event 28783974 Thu Dec 4 18:34:19 2003

Quark-Lepton compositeness in pu (400 pb™) and ee (270 pb™)
Limits on compositeness scale ranging from 4.2 t0 9.8 TeV W\
Search for a heavy Z'in pu (250 pb™)
m(Z') > 680 GeV for SM-like couplings
Randall-Sundrum Gravitons in pu, ee, yy (260 pb™, publ.)

Exclude graviton masses below 250 — 785 GeV, dep. on coupling

Technicolor: p_and w_in ee (200 pb™) == L J

Run 177851 Event 28783974 Thu Dec 4 18:34:18 2003

E scale: 224 GeV

Exclude m(p_, ) below 367 GeV, depending on model parameters

No significant excess anywhere... but potential for future excitement
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Supersymmetry R\WNTH

Run 180116 Event 4428470 Thu Apr 8 10:57:08 2004

® Direct searches for SUSY partners at the Tevatron

¢ Squarks / Gluinos

—  Strong production — large cross sections
—  Masses possibly relatively high

¢  Charginos / Neutralinos

—  Small cross sections
—  Cascade decays can provide clean signatures

® LEP searches for Charginos, Sleptons, Higgs:
m(X")>103.5 GeV, m(1)>95 GeV, m(h)>114.4 GeV

® Signatures vary with model assumptions
¢ MSSM with R-parity conserved: £ (jets + £, trileptons + )
¢ MSSM with R-parity violation: Multileptons, leptons + jets
¢  GMSB (with Neutralino NLSP): Diphotons

¢ Long-lived particles
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Squarks and Gluinos

® pp collider: strong production of Squarks / Gluinos — large cross section

® LSP assumed to be stable (F{p conserved) — signature: jets + E’T 9
® Using JL dt =310 pb” collected with dedicated trigger: acoplanar jets + E/T
3 search channels ‘
Mass region | Main Channel | Signature q
< 600 mg < Mg E’161 Zj + Er
% . Hg g mg > Mg gg 4 + Eyr p—>
- mq R g 43,08 | 2i/3j + Er
S 1001 T
- my =B
3001 23 jets
200 - me < mg
2 jets
100 1
O T8 20 30 a0 500 o0 q
Gluino Mass (GeV)
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10 MET includes cells with E>0 (ho CH)
[ Nocorrection
| [ | Badruns were removed
104 [ | Noisy events were removed
[ | Bad cells/towers were removed
3
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Squarks and Gluinos R\WNTH

Extensive data quality effort to eliminate
rare calorimeter problems

"Fake” missing E_ can be caused by

wrong primary vertex

Energy from additional interactions
Cosmic ray muons

Calorimeter noise and beam background

Substantially reduced by requiring a minimum
charged particle fraction associated with
each jet

DA Run Il Preliminary

% 01 02 03 04 05 06 07 08 09 1
Jet charge particle fraction
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Squarks and Gluinos

Main backgrounds: Multijets with fake &

~— 600

DEJ Run II Prellmlnary L 310 pb

W-jets with W — e/u/t v |
Z+jets with Z — vv 9 so0f
Selection: 2/3/4 jets + large £ =~ B
. v 2} <
Sep. between E_and jets S ‘"’OE—[@ _
Veto on isolated leptons £ 300;— = soltion \<
g- i Dol N\ \
“Gluino™-analysis before final cuts 20078 R\
2 :E D@ Run I Preliminary 2 10? D@ Run Il Preliminary 0 s N
E 4.55: % : e Data 100:
I.% 325_ L% s .bﬂbu LE.P1+2 0,
| A B T — R RS
2: ® 100 200 300 400 500 600
3 - Gluino Mass (GeV/c’)
1:— ]
0.5F _
TSR RE N, T Mising 21 (e mSUGRA: tanB=3, A0=0, <0
Mass region | Main Channel | Signature Ey Hy = p)" | Exp. Bckgd. | Data
mg < mg ad 2j + E; |>175GeV| >250GeV | 12.845.4| 12
g > g gg 4 + Ep | >75GeV | >250 GeV 7.1£0.9| 10
mg X Mg q9,9g 2i/3j + E7 | >100 GeV| >325 GeV 6.1+3.1 5
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w Sbottom Pair Production = RWNTH

New result fLdt=2310 pb™ of data collected with
‘ . acoplanar jets + E_trigger
W Signal: generic MSSM, vary m(b) and m(X9)
g < Ger T 25
, = - D@ Run Il Preliminary 5
N\ £ S 20l (b)
Selection: 2 or 3 jets (leading jets E_> 40-70/15-40 GeV)
Single tight b-tag _ : == S e
E/T > 60-100 GeV <+ Dependlng on m(b) 25%T (Ge\?;m
Veto events with isolated , e, track (p_ > 5 GeV) N*% 02 Fun I Prellminary kil
Cuts against mismeasured E’T and other %BD R
instrumental background E o g/ ‘
lowm(b)  medium m(b) high m(b) g | / / _
SMexpect. 38.6+28 19.6=17 4.4+04 R / ]
Data 36 15 2 00_"; S0 100 150 200 _

Scalar bottom Mass (GeV/cz)
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w Charginos/Neutralinos RWNTH

® Golden channel: leptonic cascade decays — three leptons + missing E_

® But: small event rates (o x BR < 0.5pb), and
leptons with low transverse momenta

® Six dedicated selections, [L dt ~ 320 pb' q

¢ ee+track, eu + track, puu +track, u* ™

W*

¢ et +track, ut + track !

® Backgrounds

¢ Multijets with “fake” leptons

\'
—
<,
™

. , = Wiy !
¢ Drell-Yan, Z-production with Z — I i Bl | dlecton
100l BWW.WZ 72 . Dat
¢ WW,WZ Wy -E104? Et CISUSY
. . "-"-’ i
® Main selection cuts Z10%
¢  Three leptons (Il + track), p. > 11/5-8/3-7 GeV

(depending on channel) e
¢ Missing transverse energy _ Z’?%W};/,;,};;
307100 120

m,, (GeV)

¢ Veto events with Z — Il decays
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w Charginos/Neutralinos: Combined IR\NTH

o(7,%) ¥ BR(3) (pb)
c e o ©o o ©
N W o o (7] e |

o
-

Chargino Mass (GeV)

Selection | Expected Background Observed Signal (m;+=110 GeV)
eel 0.21+£0.12 0 1.9+0.2
epl 0.31+0.13 0 1.6+0.1
ol 1.754+0.57 2 1.31+0.2
Is-pope 0.66+0.37 1 0.7£0.1
Combined 2.93+0.79 3 5.5+0.3
:'I'»_:"I""I""I'+':j'l""I""I""I"_‘;': @ ”. ..
E . Search for 3, — 31+X D@, 320 pb' 7 m maximize
= MEDEMED2MED): MO>MG) E leptonic BR (m(slepton) =
“. tanB=3, u>0, no slepton mixing = m(X2 ) — sfermion decays
- "'-',,’5@% —— Observed Limit - dominate)
E *n,, Fs, == Expected Limit 3
= = “Large m ”: Decays via W*/Z*
Z_\ LT, i, e dominate — leptonic BR small
- large-m = “Heavy squarks” (relaxing
e A — . ificati
T i v e o e mass unification): enhanced
100 105 110 115 120 125 130 13 140

Cross section

Sensitivity for mSUGRA beyond LEP limits, significant improvement on Run | limits

Exclude Chargino masses below 117 (132) GeV in “3I-max” (heavy squarks) scenario

Arnd Meyer (RWTH Aachen) Jun 24, 2005
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et o
Track / % / V.

(Typel) (2) (QCD-Jet)

SUSY with light stau (large tan ) — multiple
tau leptons in final state

Reconstruct tau as 1 or 3 tracks pointing to a
narrow energy deposition in the calorimeter

Use a set of neural networks to separate tau
decays from jets

Interpretation of results in models with light
stau in progress

Arnd Meyer (RWTH Aachen)

Charginos/Neutralinos: T

Selection | Expected Background Observed Signal (m;+=110 GeV)
eel 0.2140.12 0 1.94+0.2
enl 0.31£0.13 0 1.610.1
gk 1.754+0.57 2 1.340.2
1S-pepe 0.66+0.37 1 0.7+0.1
etl 0.58+0.14 0 0.4+0.1
ntl 0.36+0.13 1 0.7+0.1
Combined 3.87+0.81 4 6.6+0.3
3 :I I | I | L I LI I LI I LI I L L I LI L I | L L I L L=
2 0.6F Search for yix; — 31+X D@, 320 pb ,
= F M) = M) - 2M0); Mistepon) > Mgy Preliminary -
..c?_,- .",‘ tanp = 3, u > 0, no slepton mixing 7
& 0.5¢ - -
o - - Expected Limit (not) 1
X = N imi ]
o 0.4F- e Observed I__lm.|t s
w2 E ., s, - Expected Limit ]
- & ‘e, K i
= O ]
\-6' 0-3_ ""-, __
2 =
0.1
. Iarge m i
ﬂ._ ' I I A 4 ;mlm;ml. BP0 W A o
100 105 110 115 120 125 130 135 140
Chargino Mass (GeV)
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w R-parity Violating SUSY R\NTH

R -parity: R, =(=1)*"""*" gis the particle spin,

B is the baryon number,
Most general Superpotential: L is the lepton number

W =Wyssut Wk,

1 cXxX C CczZ
WRP :2)\ijk8a)\l]k a )\lijXyZUl D yD +K.E_ L H
/ ik = 1,2,3 generation indices
L: lepton doublet superfield
R, violated in decay Resonant production E: lepton singlet superfield

: : two muon and two iets final Q: quark doublet superfield
multilepton final state 0 AL 0 21 el SEiE D: down-like quark singlet superfield

\ \ Couplings are constrained

by searches for L- and B- violation

v q 0
X3 . 1T 1+ """
v '</ £*+
I~ ke q’ X
(For non-zero L;L; Ey-coupling) (For non-zero LinDk-coupling)

Arnd Meyer (RWTH Aachen) Jun 24, 2005 Page 13



w Charginos/Neutralinos: RPV RWTH

® Associated production of Charginos/Neutralinos, decay via LLE couplings A into 2 charged
leptons and 1 neutrino 1
5 _

¢ More than one possible final state for each coupling
¢+  Small missing E_(neutrinos) X0 —— X — I+

XX = XX+ X -4+ Epr +X ’ < ¢ <
X~ X> X1X7 T -+ L T

1~ v
® Analyzed up to 240 pb™ with 5 dedicated selections (For non-zero L, By-coupling)
¢ 3 (of 4) isolated leptons

¢ Verylow p_requirement on 3" lepton (down to 3 GeV)
¢+ LooseE cuts
¢  SM Backgrounds dominated by Drell-Yan with “fake” 3" lepton, and diboson production

® No excess over SM expectation, limits set in several reference scenarios for non-zero couplings
Ao A and A

121’

Selection Background Observed

ppp, eppe 0.61:1.4 2
eej, eee 0.51+:0.4 0
eet 1.0x1.4 0

Amd Meyer (RWTH Aachen) Jun 24, 2005 Page 14



w Charginos/Neutralinos: RPV RWTH

A # 0

A121 # 0 DO Run Il Preliminary

—
el .3_1_4; . eeeeees Og ey (My=250 GeV)
e | A = 250 GeV, tanB = 5 eyl -
e | 121> Mo SN tarh "E ] ——— 95% CL up.limit (Bayes)
i G 1.2+
05l cAueINes (e = . D® Runll preliminary
- = a Ogs experimental limits g 4 %
- = T
04| \ ‘g .
a3 \ o 08 LY
- \ Present limit 7] ]
i o | <(
085 + 5 0.6 l’l
: \ M(X *) > 181 GeV 5 %)
B 9 1 ] ey
[ 0 0.4
02| _
- DO Run | Iim& M(X1 ) > 98 Gev \
L - “§
- ~_| 02 =
P —y i"’"" B Te-e
& iy \ |
: - GI\\\‘I\\\ll\\\l\\\ll\\\Il\\\ll\\\ll\\\l
L I | | | | I | 100 110 120 130 140 150 160 170 180
0 111 1111 1111 1111 1111 1111 L1114 1111 1111 111
200 210 220 230 240 250 260 270 280, fo [GeV]

m, ( GeV.c )
2

[RPV-7,, = 0003 |

D& Run Il Preliminary

Baak : |

¢ F tanp = 10, p>0, m0=80 .

§rop o Expect update with more data and
F combination of channels
BT el (A # 0

chargino mass GeV/c
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w RPV: LQD Coupling A’,,, RWTH

® Result shown here based on [L dt =154 pb* 4

® 2 jets above ~20 GeV, 2 isolated muons above
~20 GeV (depending on point under study)

® Reconstruct Neutralino and smuon candidate
invariant mass

M’)~(~2= 75 GeV

‘ Limit for a fixed neutralino mass = 75GeV ‘

O

4

—e— Limit 95%CL, 5 =75 GeV

M ;=200 GeV

——g— D0 Run |

T'{r— ev)iT{(t—>pv)

‘ Limit for a fixed slepton mass = 200GeV

o
B

D coupling ',
[A)
3]

: _& NN N —e— Limit 95%CL, =200 GeV
[ = - o ’
0.3\ §1.35§ \ —e— DO Run |
30.251\\\\ §o.3§ f T
- 5 A\ N\
X .25 7§‘\\ Nk\\\\\\“
- N\ NN
0.2 *X\\\
- Excluded . §$\\\\\xcluded
0.15- -
0.1 0.1°
i \—'/ 0.05/
0.05: | I ‘ ‘ DD Runll prellmlnary
- DO Runll prellmlnary 50 e0 70 80 ' 90 100 110
Cova o b by b by Neutralino mass [GeV]
?60 180 200 220 240 260 280 300 320 340

Seplab. e Working on update with more data and extended selection,

SUSY parameter scan
Arnd Meyer (RWTH Aachen) Jun 24, 2005 Page 16



w Gauge Mediated SUSY Breaking RWTH

Gauge Mediated SUSY breaking: Gravitino GisLSP
Assuming Neutralino NLSP: x3— y G
— Chargino/Neutralino production leads to final states containing yy + E’T

— Inclusive search for 2 photons plus JZT (fL dt =263 pb™) 3 10 5
= vy data
Selection: Two central photons with E_> 20 GeV g 101 gRmaBATISSIng B
Optimized cut £, > 40 GeV S [ packaround
Observe 2 events, expect 3.7 = 0.6 events from “fakes” 0E
Neutralino Mass (GeV/c?) L 1l
80 90 100 110 120 E B
1k coF 202 pb? GMSB yy+F, - S0 oo 180 200
—~ F DO 263 plj1 M=2A, N=1, tanp=15, >0 J Missing E; (GeV)
o] - i
= " Geoumenmy 1| Mass limits on Chargino and Neutralino (N =1, M_=2, tanp=15, ui>0):
< : ~ ~
z m(x?) > 108 GeV m(X~) > 195 GeV
@ | | ' Combine with CDF result (202 pb™):
X F : ~ ~
i \\‘\% m(X?)> 93GeV  m(X*)> 168 GeV
poe oeedimt. 1 First combined Run Il result (TEVNPWG):
140 160 180 200 2 220 0 =
Chargino Mass (GeV/c") m(Xx: ) > 114 GeV m(Xx~) > 209 GeV

Arnd Meyer (RWTH Aachen) Jun 24, 2005 Page 17



w Charged Massive Stable Particles IR\NTH

Benchmark model: pair production of stable staus (gauge-mediated SUSY, stau as NLSP,
model line “D” from Snowmass 2001)

Massive stable particles

can occur in many models DZ Run Il Preliminary
;1600:—
Stable = lifetime long enough to 214000
3] L
escape the detector 2 200f-
E — Data muons
. . 1000—
Would look like a muon, but with - RS e T
. . i 300 GeV st
inconsistent speed and mass S00F 2
600
Selection: 4001
— Dimuon data set 200 ik
— Timing in muon system to byt | sl...r__,% r:a-.;z 14
discriminate slow moving particles Speed Significance
— Kinematic cuts against Z — pu : q
with poorly measured timing speed significance= __©
d
Energy loss not (yet) used .

Arnd Meyer (RWTH Aachen) Jun 24, 2005 Page 18



w AMSB Interpretation RWNTH

After all cuts, find no events in [L dt = 390 pb” with 0.66 = 0.06 expected background
Limit on stable stau production does not yet constrain models
Another interpretation:

The lightest Chargino can live long enough to escape the detector if the mass difference to the
lightest neutralino is below ~ 150 MeV, e.g. in Anomaly-Mediated Supersymmetry Breaking

DZ Run Il Preliminary D¢ Run Il Preliminary
-1 10 . -1
i L = 390 pb = L = 390 pb
1 C
3 E 95% CL Cross Section Limit :a I 95% CL Cross Section Limit
& - NLO Cross Section Prediction & 1 E\N 0 . e NLO Cross Section Prediction
2 [ 2 f
+?l.<-10'1 — F - -
XUE g = |
T - 3 T 107 = o
e 2 e
e I o F
~— 2 B Lﬁ ~— [ (_3_,
010 E o © =
e o 10?7 W
r = o
- 140 GeV | e & 174 GeV
[ 1 | L | T |"~| L PR NN T NN TN TN NN TN SN TN A MO SN NS TR NN SR TN NS M RN S A b
50 1 00 1 50 250 300 50 100 _1 50 200 250 300
Higgsino-like Charglno Mass (GeV) Gaugino-like Chargino Mass (GeV)
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w 2" Generation Leptoquarks R\NTH

Leptoquark: — Boson with third-integer charge, carrying lepton and quark quantum numbers
— 3 generations, each coupling to one fermion generation only
(lepton number violation, FCNC)

This analysis: 2" generation (1* generation published)

— Pair production — uj + uj channel
— [Ldt=294pb”, single- and dimuon triggers
— 2 muons with p_> 15 GeV, 2 jets with p_> 25 GeV

— ZVetom(upu) > 105 GeV
I — Refit exploiting expectation of no ET

*% 3_5?'5@' Run Il Preliminary égif;;d;};;; -
T 3 ;— E Z_{+jets]—>;m (+jets)
25F Observe 6 events, expect 6.8 + 2.0
2E- + (dominated by DY/Z + jets)
1.5
1;— - _ . .
3 ’_FILLﬁI S, =2 E_of uj + pjsystem
Poo—200 500 2 New result

AIna veyer (Hw I H Aacnen) Jun 24, 2005 Page 20



w 2" Generation Leptoquarks R\NTH

-
-------

* b) Data (points) &
M(LQ,) = 240 GeV

m(up) [GeV]

100 150 200 250 300 350 ¢

0.025

—0.02

0.015

Events

4 bins with different
S/B ratio

~ 1 T 227 ]
=3 C a
TN 0.9 —]
g u ]
= ool i =
& o_;rf_ _f Combine with
: : Run |
0.6 [ e Run | + wjvi ] \ u
0 5: —e— Run Il pjuj . (InC|UdeS
) :_ == Run I+l combined _: I I
: SR RY)
0.4 | | Dﬁ Run 1 Prellmlnary
140 160 180 200 220 240 260
Scalar leptoquark mass mq [GeV]
Arnd Meyer (RWTH Aachen) Jun 24, 2005

= 1 1
—D@ Run Il Preliminary

1 I
—g— Data
o LTS =240 GeV
] Z(+ Jels)auu( +jets)
[
- Bgd. with Errors

107

[
f

2

/ Combine 4 bins

3
Bin

- N
. ' DORunll Prellmlnary

NLO Theory (Scalar LQ,)

—— Observed 95 % C.L. Limit

€ =egy=r Expected 95 % C.L. Limit

I|III|IIIIIIIIIIII.IIIIIII I‘.Flllllll
140 160 180 200 220 240 260 280 300

Scalar leptoquark mass m,, [GeV]

m(LQ,) > 247 GeV (B=1)

Limits for scalar LQ depend

on mass and BR only page 2



DED susy Higgs: hb(b)—~bbb(b) RWTH

® |n MSSM, 5 Higgs bosons: neutral A, h, H, charged H* I DO
— = 60—
® hbb coupling enhanced at large tan 8 — large cross S | : Pata
. . 5 o L —  Total bkgd.
section for hbb production (at tree level, ~ tan “B) = 40 ceeam,= 120 GeV
N L
® Selection requires at least 3 b-tagged jets § 2ol
. . . T
® Backgrounds: multijet production, modelled using data [ M -
. . 0" 900 200 300 400 500
® Reconstruct Higgs boson mass in bbbar spectrum Di-jet mass (GeV)
100[ MSSM Higgs bosons DO . . . 1
b & bho(—bb), o=h H A o @ No hintfora signalin 260 pb
%60'_ g ® Significantly improved limits on tan 8 as a function of m_
= 40 3 No mixing MSSM Higgs bosons
% Max. mixing _‘?Bq’( & :t_’B)’ b=hH A
20 100 260 p”
R e e St i S s d 4 4 80 No mixing
80 100 120 140 = Meax. mixing
m, (GeV) - 60 1o
. = 1o
Reminder: =40 Rl
— SUSY predicts at least one Higgs boson with m < 135 GeV 20 CDF
— Combination of different analyses should allow a test S s oo
at 95% CL with 5 fb™ (mhmax scenario) = m, (GeV) .

Arnd Meyer (RWTH Aachen)
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1.0

gg—H s

WH
0.1

ZH q W,z

120 | 140 | 160 | 180 200
my (GeV/c?)
Experimental challenges: the full program!

100

(Lepton ID, missing E_, b-tagging, bbbar mass
resolution, angular correlations for WW, ...)

Sensitivity for SM Higgs above LEP limit (m > 114.4 GeV)

requires > 2 fb™" (per experiment)
Arnd Meyer (RWTH Aachen) Jun 24, 2005

SM Higgs Decay:

< 135 GeV H — bb dominant
>135 GeVH - WW

H— WWO
WH — Iv bb
ZH — vv bb
bbh — bbbb
H— vy

ZH — llbb

Higgs searches with taus
W/Z + jets

Z— bb

H™ H™~

Page 23



D& ss-oHH-wWwCe

— Use [L dt =299 - 325 pb of dilepton data:
2 high p_isolated leptons with opp. charge: ee, up, eu,

E_>20 GeV

— Additional kinematic cuts to suppress physics backgrounds, -1g¢ D@ Run il Preliminary

depending on Higgs mass
— Exploit spin correlation in decay

W+ e’
L(:D— oy ———p—>

<« < =< >
Y W e

— Remaining backgrounds dominated by Z/DY, Diboson
production, and W+jet/photon

Arnd Meyer (RWTH Aachen) Jun 24, 2005

105 D@ Run Il Preliminary
= e DATA
4 g /ﬂ?—?ge
10 it
3 X

Events / 4 GeV
o

s
o

10 o
105"
m.. (GeV)
- DATA

s BZ/y+Y o
v~ | EDiboson

v 3| it
%103.— W Higgs 160 GeV
el

-

[

>
LLl i

10"




gg - H H-> WW(* RWTH

Example: expected and observed number of events for m =160 GeV

Diboson W+jetly N tt+multijet Total Data
11.7+0.2 2.1+0.7 3.3£0.7 0.64+0.1 17.6+1.0 20
S 107 \)\\\\\\\
; -
I Excluded at95% C.L.
& 10 N
m
X
o _
1 _~4" Generation Model
[ —_lopcolor
10™ ' Standard Model
__.___-_. | 1 | 1 | 1 1 | | 1 1 1 | 1 1 | |

100 120 140 160 180 200
Higgs mass (GeV)

Arnd Meyer (RWTH Aachen) Jun 24, 2005 Page 25



w Associated Production: WH

W-ev,H—- bb

The benchmark channel

Update with more data

Selection: Isolated central e p_> 20 GeV, ET > 25 GeV, 2 jets > 20 GeV - then add b-tags

20

b~ 50 100 150 200 250 300 0 50
Dijet Mass (GeV)

% [ L=382pb” D@ Preliminary % F L=382pb’ D@ Preliminary
o " W += 1 b-tagged jets  (q e Data O AW + 2 b-tagged jets (d) e Data
o CIW + jets Q 1ok CIW + jets
S EQCD ~  10g EQC
'-m- Eu _ "'m'- = Bt
Whb
o I other =
QD
3 = 2
Lul Lul

100 150 200 250 300
Dijet Mass (GeV)

Expect 181 +=4.3 Wbb Expect 4.29 +1.03 Whbb
04 =01 WH 0.14 = 0.03 WH
154 + 37 Background 5.73 = 1.45 Background
Observe 172 events AN Observe 13 events A
N /
Mostly Z/W + jets Mostly ttbar, Z/W + jets, single top
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' Associated Production: WH
w W —ev, H— bb RWITH

% | L=382pb" D@ Preliminary —~10° e
o W + 2 b-tagged jets ) *Data 2 £ D@ Preliminary
o I CIW + ets ~ [ WH-evbb
E - EE - 2 102§— 95% C.L. upper limit
e B e T I PRL(174 pb’)
) i awH T 10F g
Lﬁ | . (115 Gev) EE 5382 pb'
i T 1F
oL = F
2" £ Standard Model e
- —— —— N =
010-2_ VA SR S S,
ol 110 120 130 140
0 20 40 60 80 100 120 140 Higgs Mass (GeV)
W Transverse Mass (GeV)
Prospects:
expect gain in sensitivity with looser and improved b-tagging  Limits clearly above SM expectation
Also gains from jet energy scale, tau channel, multivariate Nevertheless, becoming interesting for
analysis techniques other models with similar signatures

Muon channel being finalized
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w p. o W(—ev) +m R\NTH

p.— W(-ev) + m (- bQ) Selection:

central electron p_> 15 GeV

missing E_> 20 GeV

m.(e, E.) > 30 GeV

2 jets, p.> 20 GeV, =1 b-tagged
Additional selection: A¢(jj), m(jj), m(Wj))

Expect 6.6 + 1.7
Observe 4 eventsin [L dt =238 pb™

D Run Il Preliminary

= Data
— Background
Signal

=
4]
LI L B B

Events / 30 GeV
2

m(p.) = 200 GeV, m(rr ) = 105 GeV
— 0 < 6.4 pb (95% CL)

-
Q
ryprri

4]
T T 17T

c_

; 4{I}0 i 600 -
M(Wij) (GeV)

L 1 1
200

Arnd Meyer (RWTH Aachen) Jun 24, 2005 Page 28



Associated Production: ZH
Z — vv,H— bb

No b-tag

>50(1!_ _—
2 DG Run Il Preliminary
g4502— —e— DATA
:4002— [ zZizizob
%3505_ [ ] wiwywbb
:3’300;— [ QcD generic

250

200F

1505

100F

50F-
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020 40 60 80 100 120 140 160 180 300
leading jet p; (GeV)

Events / 10 GeV

fLdt=261pb"

Large missing E_> 25 GeV
2 acoplanar (b-)jets with E_> 20 GeV

Form various asymmetries to reduce
backgrounds

Expected background
6.4 = 2.1 events
Observe 9 events
“ Single b-tag 2 Double b-tag
- D@ Run Il Preliminary %10 D@ Run I Preliminary
35 —e— DATA o F i
- [ ziyzyzob g I [ ziizizob
il [ ] wijwjwbb o 105 [ ] wijwjwbb
25 = [ QcD generic E - [ acD generic
- I top/single top i ‘# B top'single top
4 _ B wzzz 1 2z
15F I ZH+WH M, =115 GeV : W 20 M, =5 e
10 E— 10 -
51 3
- C T
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Associated Production: ZH

Z — vv,H— bb

Search for an excess in the di-b-jet mass distribution

Mass (GeV) 105 115 125 135
Window [70,120] [80,130] [90,140] [100,150]
Data 4 3 2 2
Acceptance (%) 0.29 +0.07 0.33 10.08 0.35 10.09 0.34 10.09
Total bkgd. 2.75 +0.88 2.19 +0.72 1.93 +0.66 1.71 £0.57
Expected limit (pb) 8.8 7.5 6.0 6.5
Limit @95% C.L. (pb) 12.2 9.3 1.7 8.5
= D@ Run Il Preliminary o 10° D@ Run Il Preliminary
o e = I ZH —vvbb, L_=261pb”
= 10 (] ziziizob 2 10° - > b= P
n [ I [ [ ] wiiywiwbb z -
2 F — , - 95% C.L. limit
5 i : QCD generic £ —_ S upper imi Measured
Lﬁ 1L I -topfsingle top E 10 E ---------------------------- Bt e———
E -;V:%MZH M, =115 GeV . : Expactad
- - + =115 Ge f 1 =
L ~ i
107" Tl Standard Model
s lellE e,
[ = FE T
.2 I 1L o 10-2 i i 1 | i | : | I I
Wg== 300 110 120 130 140
M, (GeV) Higgs Mass (GeV)
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SM Higgs Summary R\NTH

Tevatron Run II Preliminary Expect improvements from:
%: ~ zHwtb , 1 Advanced analysis techniques
ot s Fn=IOLED | Improved b-tagging (e.g. NN)
5 10 ;__"" \ = p gging (€.g.
X S b LA EETEES o R 9 1 Improved calorimeter calibration, esp.
= “WH—sevbb '\ H->WW' '=lvlv 1 : hadronic
e "L =382pb’ L, =299-325pb"
nt .
o 1 £ - Reduced Jet Energy Scale uncertainty
&) - m
m{,ﬁ - WL H%WW(*T More efficient and precise object ID
o . -l 1 Reduced backgrounds with better dijet
6 W 3 === DO Limit E mass resolution (cal-track-jets)
THo7hi ‘ .1 Longterm: Hardware upgrades
10 B T 1 O T)| I B N T| |8|I\/I| ?Iedlcu?l} | 1 (Trigger’ Silicon Layer 0)
110 120 130 140 150 160 170 180 and obviously more data
m,, (GeV)

How does this compare to the Higgs Sensitivity Study Working Group (2003)?
— Factor ~ 2 — 3 worse in sensitivity; can be recovered

— See Beate's talk for details
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Conclusions

® D@ experiment is running well, and the place to discover or constrain new physics

® Recorded about 0.8 fb™', analyses shown based on up to ~ 400 pb’

® High mass dilepton and diphoton searches in all variations: no surprises, but
interesting candidate events

® Searches for non-SM particles have entered uncharted territory (Desert? Jungle?)

¢  Probing MSSM with R-parity conservation / non-conservation, GMSB, AMSB, Technicolor, ...

¢ With a large variety of experimental tools:
Missing E_ (+ jets, + trileptons), multileptons

incl. taus, leptons + jets, diphotons, b-tags, ...

® New results on sbottom, Higgs searches,
long-lived massive particles, 2 generation

leptoquarks, ...

® Preparing for analysis of 1 fb” data set

Arnd Meyer (RWTH Aachen)
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Vancouver, Last Week
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Workshop last week in Vancouver — major topics included the preparation of 1fo™ analyses,
and being prepared for multi-fb
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