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— large fraction analyzed

— some analyses more
sensitive than Run I
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New c.0.m energy: 2 TeV
Tevatron delivered: > 250 pb'!
recorded with full detector:

> 190 pb!

135 pb! used in current analyses

current operating efficiency: ~90%
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» only at Tevatron

» SM predicts 3.7x10, but
> light Higgs models BR up to 10-¢
» can probe SUSY at high tan(p)
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»data sample: 100 pb-!

»in signal region after all cuts
—no peak
-3 candidates, 3.42 + 0.79 evt BKG

>BR limit 1.6 x 10°¢ @ 90% c.l.
<2.0x10-6 @90% c.l. (PDG)
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» theo. production not understood

156
» can resolve two mass peaks
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Towards a Measurement
of B, Mixing

> B->D,lv
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»Tagging results
— opposite side jet charge tagging:

B* - Jhy K' mass distributions
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Soft Muon Tagging: Results for LP’03 - christos@fnal. gov
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261.8 = 5.0 (stat) = 8.9 (sys) £ 26.2 (lum) pb
CDF and DO Runll Preliminary

350

3001 pp > Z+X > Il +X

*D0(e) @ DO(L)

B Runll
150 4 CDF(e) ®m CDF(u)
#D0(e) © DO()
B Runl
A CDF(e) 0O CDF(u)
100 | | 1 I 1 I | I 1 I | | 1

1.7 175 18 185 19 195 2 205
Center of Mass Energy (TeV)



W/Z Cross Section Ratio
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» luminosity uncertainty cancels
{from R)

4
> base.d on DPF “03 electron cross ¥ i ien e
SECthI‘lS preliminary: o DO ”(e)
. ° CDF li(e)
— new acceptance study with CTEQ6 ——— CDF II(u)

— new systematic uncertainty evaluation (from R)
—&— Run | combined

—&— DO la+b(e)
—&— CDF la(e)

» R =10.34 £ 0.35 (stat) + 0.48 (sys)

3 UA2(e)
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evis

Z~ Tttt Cross Section

> T's comprise an important final state of many processes
— eg. Top, Higgs, searches for new phenomena

» consider decays giving final states with 1 p + 1 hadronict

— excellent way to study hadronic tau reconstruction

» main backgrounds 68 pb'l

— heavy flavor, Z dimuon

D& Run Il preliminary ” DZ Run Il preliminary
2 iy ++Data, iso u,08 & +—fData, iso u, 0s
18 - @ 20 .
iy —Data, iso u, 55 = 7t MC
14 | 15
1 3 prong H
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8
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.F|....|....T!ﬁ!?!7|l|?4;!7||m.m|....l
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> T’s observed in Run II!
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1-3 hadrons + v

cross sections:

235 + 127 pb

222 + 71 pb
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Events / 10 GeV

a5

30

» W(ev)+bb cross section 117 pb-1
— important background for single top and Higgs searches
— benchmark for detector performance R o “double IP tag
— 92 evts with 1 impact parameter tag AL event
® [ats - + Dats - ™~ N
Pt of B-jet if One Jet Tag with JLIPL E EE:‘LPGENWMW w  5|Ptof Bietif Two Jets Tag with JLIP L E EEI::LPGENWWWM 7
(e) O MC: Zee+ W + 2ot l:‘; E (dy O MC: Zea + Wi + 7t / }
O ™c:Top = 45 O Mc:Top
[ MC:Web N F @ MC:whb
[0 MC:Single Top ,E 4 [0 Mc: Single Top
W vCWHx10 5 F B MCWHx1
w

uﬂ: 50
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100 150 200 250

— search for double impact parameter tagged events
e 3 evts observed, 5.5 + 1.6 evts background

o(W+bb) < 33.4 pb @ 95% c.1.
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pp—=H " H™ —puwuwuw
» appear in left-right symmetric models
— for M(H*) < 160 GeV, dilepton decay modes dominant
> 107 pb!
> MH*) > 95 GeV @ 95% c.l. (right-handed)
» M(H*) > 115 GeV @ 95% c.l. (left-handed)

— world’s best limit
1
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Top Physics
» top-antitop production % muon

— mainly quark-antiquark Jet 1{b) o
annihilation "t

» W and b-quark decays
specify final states

— isolated high P leptons _
— soft leptons in jets >,
— detached vertices in jets antiproton beam

SiX jets

44.4%

THets
14.8%

LL+jets
14.8%

ee

L 1.25%

TT
et ol

0,
14.8% S 50,
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Dilepton Final States

> look for evidence of high P leptons,
jets and neutrinos
> ee 107 pb-!
— backgrounds 0.6 + 0.5 evt
e Z/y, WW, Ztt; W+jets, QCD fakes
— 2 events observed

] 50 100 150 200 250 300
HTe (GeV) 7~ M 90 pb™
— backgrounds 0.7 £ 0.2 evt
e Z/y, WW, Ztt; W+jets, bbbar
| "l" " w epdata — 0 events observed
- —N ——All Contributions | > eu 98 pb'l
1} Bt ey . — backgrounds 0.6 + 0.2 evt
- || Physics Bg e WW, Ztt, W+jets, bbbar
[ Instrumental Bg | — 3 events observed

-1
10

o(pp —1t) =
8.7%0% (stat.)5! (sys.)=0.9(lum.) pb

Lidl IR FEEEE ST EEEEE EE
"]l'.} 1 2 3 4 3 6 7 8 9 10

Number of jets, PT>20 GeV .
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] . m W= 1jet ::: +-|-'|' > 2 jets
e+jets/topological B LY
> use strategy of looking for | P
events kinematically like top | #,™ .
— veto on soft muons .y :’m bl R T T T

> 92 pb my

» backgrounds
_|_'|- >3 jets et T | =4 jets
-|-+ + 18

— Wh+jets, multijet with fake ‘e’

| N of jets (inclusive), CC | '

o'l Berends scaling _l_ " 1

F sets normalization o

in 4 jet bin \: |
0 B0 40 BD BO {00 120 140 ‘:'”1'0'”.1'0'”5'0' e T

10

- matrix method to W m component

separate W/QCD evident in 4j bin
10’ = before topological 6.8 + 1.6 evts backgr ound
selection 12 events observed
EEEEEEEEE NSNS NN EEEE NN EEEE AN N

0.5 1 1.5 2 2.5 3 3.5 4 4.5
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Events

u+jets/topological

> 94 pb
» background
— WH+jets, QCD
— 11.7 £ 1.9 evts background
— 14 events observed
Aun 176571 Evert 42315016 T o & Q61024 2003 E
wpt 38 GeV S .f"’f I E
MEt 149 GeV jet 3 ‘__ ey 30 GeV L;..i
JetEt 130 GeV 65-GeV
Apla  0.17 4 ¥ ‘-
Ht 507 GeV __ ( \
\ VoA e 2
. e 77 GeV
W Jet4

I+jets/topological:
4.6 (stat.)'5, (sys.)=0.5(lum.) pb
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Lepton+]Jets Using b-Tagging

» soft lepton tag

— relax topological selection L ' a ;“ i h
e require soft, non-isolated muon & =
within a jet | [
— etjets and p+jets channels o'k
+4 +2.0 :
11.47, (Stat ) s (sys)pb v
> detached vertex tag consistent g bl R Y S SRR
— (see Flera Rizatdinova Wine and R e
Cheese Seminar on 07/15/03)
» Combined Cross Section: Z [
— dilepton .% ol /
— Il+jets/topological n L
— I+jets with soft muon tag k: e ﬂ -
1+2 +1.6 +0.8(] b ) 6 o —]
Solstat.),(sys.)x0.8(lum.) p S
=
Ecm =2TeV 2:_ Kidonakis, 2001 (top)
B Bonciani, et al., 1998 (bottom)
o L, |

1700 4750 " i806 1850 900 1950 " 2000 2_o|5o |
v s (GeV)
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Events/GeV
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[ 0cD Fake
== Physics + Fake
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Z’ searches
— Z'->ee
e 122 pb-

e M, >719 GeV @95% c.l.

e more sensitive than Run I
- Z'->pu

* 100 pb

e M, >620 GeV @95% c.l.

a B(Z_:-> ee)/ o B(Z — ee)
[=]

| D@ Run Il Preliminary

L = 122 pb-1

® Bayesian 95% CL
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300 60
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= 2.9 & o
e . D& Run Il Preliminary
Leptoquark Searches = | \ e
] b -
o 2 7] 1‘\ 'u.lll ML cross saction
_ LY ———— Error Band
’ _ T " "11 - LD eross section
> M+q uq 90 Pb ! 1 _5—: — @ 95% CL.upperlimit
— backgrounds DY, ttbar, WW ) )
e instrum. < 3% of high mass dimuon 1]
sample .
- Mp(f=1) > 184 GeV 0.5
> eqvyqg 121 pb-t f
— backgrounds: W+2j, y+2j, top 140 160 180 200 220
— 3 events obs, 4.24 £ 1.0 expected M(LQ) [GeV]
— assume BR 0.5, M 5 > 159 GeV o
> e+q e-q’ 135 pb-l § _ O DORunz M, >231GeV ‘
~ backgrounds DY, ttbar, QCD multijet 3 [ w5 Dmmeiwsomen
with elec. fakes 3 el T
— cross section < 0.086 pb §“ B S S
e M, (B=1) > 231 GeV ]
— with Runl, get 253 GeV T N
— most stringent limit to date | ee l R,
, 4

| | | | | | | | | | | 111 1 | o111 | 111 | 111 1
200 210 220 230 240 250 260 270 280
Scalar Leptoquark Mass [GeV]
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General eu Search

» model independent limit on production

of new physics (a la Sleuth)
> 98 pb!
» background

— SM: Ztt, WW, ttbar, fake isolated leptonsw_ F“ L_‘LILUL_—IIIL

— eu: 1.8 £ 0.1 expected, 2 obs.
— euj: 0.1 evt expected, 0 obs.

%‘; u.uaﬁ' I

‘;:-' nmi— E

1% 0.06 f

o =

S 005 [95% CL

%; 0.04 oo CL

.

S 0.03 5 : .

2 002

=

S oot

S

8 .I] ) 10 20 30 40 50 60

S Missing Transverse Energy (GeV)
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DG Run Il Preliminary
II|IIII|IIIIII|IIII|IIII|IIII|IIIIIIII
m eudata

All Contributions

[ Physics BG
[ Instrumental BG

Lol el

|
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e
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eu channel

[]95% CL
[l oo% CL

cceptance*cross section (pb)
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DO Run Il Preliminary

15 mMmMmMmMmMmR
Search for Supersymmetry ™ .00
4= Limiton ox BR(3)
» Dielectron chargino searches 120 pb1 35— N . . i
T N NE M V= M = 2 M
- 0<195pb@95% c.l. 2 3- || M) = Mz~ 27 M(x)
= N N degenerate slepton masses
> yy+met S 250
— gauge mediated SUSY breaking o - Excluded at 95% CL
B backgrounds % 2 by e+e+l analysis
e DY,QCD 2 1.5p e
o 95% CL by D@ Run
— m(y,') >80 GeV @95% c.l 1R NN
e limits better than Run I S Eveluden siesapl| Excluded at 95% CL by
1mits better than Kkun 0.5 S combination of e+e+l
e best Tevatron limit to date P aithie | and e+ i analysis
-:\t\:\:\t\: ‘: R el b b
o [pb] - %o 80 10 120 140 160 180
10 = D@ Run Il Preliminary M(xf) [GeV]
I »R-parity Violating SUSY in trielectrons
1L —should be 4 charged leptons in final state
- eallow for loss of one electron
- | —-118 pb-!
- S S T -8[1%.\;.] -3 evts obs, 2.8 + 1.4 expected BG
 E— m_D e
; | | | | I[JI-:::- Runll H | —m1/2 > 150 GeV
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A [TeV]

8/8/03 Robert Kehoe (Michigan State U.): New DO Physics Results 24



Large Extra Dimensions

> uu 100 pb-!

— 2D fit in M;; vs. cos(8%)

— My (GRW) > 0.88 TeV @ 95% c.1.
> eelyy 128 pb-1

— backgrounds
e SM: DY, yy; fake ‘e”: QCD and direct vy
- Mg(GRW) >1.28 TeV @ 95% c.l.
e more stringent than Runl
e combined with Run I: 1.37 TeV

e most stringent LED limit to date

Run 169521 Event 3579842 Sat Jul 5 14:49:03 2003

1 MET

Mdi-EM = 406 GeV
cos(0¥) = 0.67

Bins: 494
Mean: 0.519
Rms: 4.21
Min: 0.00316
Max: 85

mE_t: 33.5
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£ Standard Model Background
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Summary of New DO Results

masses, or scale limits
- M(B” ) =5.71+0.016 GeV
— m(y,) >80 GeV
- my;, >150 GeV
— Mg(GRW) >1.28 TeV (ee/yy)
— Mg(GRW) > 0.88 TeV (up)
- Mpo(up) > 184 GeV
- Miglev) > 159 GeV
- Mjlee) > 231 GeV
— My(ee) > 719 GeV
— M, (up) > 620 GeV
— M(H*) > 115 GeV
BR and R
— BR(B,~>pp) < 1.6x10-°
— Ryy; =10.34+0.35 £ 0.48

8/8/03

> lifetimes

t(incl. B) = 1.562 + 0.013 + 0.045 ps
t©(B*) = 1.65 + 0.083 *0-9% ... ps
t©(By) =1.52 %0V .. ps

t©(B,) =1.19 1%V _ ., ps

Tpp = 1.05 02 /0 +0.12 ps
©(B->DIv) =1.46 £ 0.08 ps

» cross sections, or limits

o(tt) = 8.1*22, , *16_  +0.8 pb

o(Zpp) = 261.8 + 5.0 + 8.9 + 26.2 pb
o(Zzr, n—-type) = 235 + 137 pb

o(Zzr, p-type) =222 + 71 pb

o(W+bb) < 33.4 pb
o*BR(H->WW->ee/ep) < 0.45 to 2.8 pb
o*BR(H->WW->uu) < 0.2 to 0.7pb
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Conclusion

Many new results on b, electroweak, Higgs, top and New Phenomena
presented

- Most already exceeding Run I reach
- Several measurements world’s best

Coming months bringing Run II into frontier physics

- We’ve entered new territory in discovery potential for physics
beyond the standard model
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