DZero experiment in 2010
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DZero detector
n=0
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5 |— Muon Chambers

Shleldlng

1.9 T superconducting solenoidal magnet; 1.8 T iron toroids



Silicon detector

Intercryostat
Detector
Central Fiber Tracker
Central Calorimeter /

Solenoidal Magnet
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~ 800 000 channels
50-80 um pitch

R, =17 mm

Ax =~20um

Az =~40um

Layer 1 Inner Layer 1 Outer



Fiber tracker
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~ 77000 0.8 mm diameter scintillating fibers in 16 doublet layers



Liquid argon-uranium calorimeter

DY LIQUID ARGON CALORIMETER

END CALORIMETER
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55 000 channels



Drift tubes and Scintillators of the muon system

60 000 channels in total
50 000 minidrift-tubes



Physics program

Search for SM Higgs boson

Limit on the Bs to pp branching ratio

CP violation studies in Bs system

— Mass difference Ams

— Lifetime I' and lifetime difference AI'

— CP-violating phase ®s

High precision measurement of W boson mass
High precision measurement of top quark mass
Precision measurements of the top quark production cross section
Studies of the top quark properties

QCD jets studies

Di-boson production

Search for non-SM Higgs boson(s)

Search for SUSY in many modes

Search for high mass resonances (Z’ etc.)
Search for extra dimensions



2009: DO+CDF excluded a Higgs boson with a mass of ~163 - 168 GeV

DO Current Tevatron Higgs Search Status #
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158-175 Higgs mass region is excluded at 95% CL




Top mass

Mass of the Top Quark

July 2010

CDF-I dilepton

DE-I1 dilepton
CDF-Il dilepton ~

DG-I11 dilepton *

CDF-I lepton+jets

(* preliminary)
167.4 +11 divi03 + 45
168.4 £12 . 81123138
1706+ 3.8 (+22-31)
1747 + 3.8B (+o00=24

17681 7.4 (rs1+s53

DA&-I lepton+jets
CDF-l lepton+jets ~

DO-1 lepton+jets ™

180.1+ 5.3 (+39+386
17304+ 1.3 cvo7e1.1)

173. 7+ 1.8 ¢to8=x18)

CDF-I alljets

CDF-Ill alljets

CDF-Il track

Tevatron combination *

15.36.0 +11.5@100:57)
1748+ 2.5 (+1.7-1.9
175.3 4+ 6.9 (+52:30
1733+ 1.1 (ros:09
f+ stat &+ spsr)

y2idof = 6.1/10 (81%)
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CDF Run 0/
DO Run |

CDF Run 1I
Tevatron 2007
DO Run il
Tevatron 2009

LEP2 average

i

80.436 + 0.081

80.478 + 0.083

80.413 =+ 0.048

80.432 + 0.039

80.402 + 0.043

80.420 + 0.031

80.376 + 0.033

80.399 + 0.023

l I | July 09
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Measurements of M, and M__
overlaid with theory predlctlons
for the Higgs boson

March 201‘39

1 —LEP2 and Tevatron (prel.)
- LEP1 and SLD




Higgs limit from EW fits
coincides with | _
low edge of Tevatron 158GeV @)95 /oCL

direct sedargges exclusion band
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Combing Indirect & Direct Limits
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- Gfitter combines direct and indirect constraints
- If SM is correct, light Higgs is almost unavoidable




Events/0.05 GeV

(a)

_— W-I- “‘ 1
b e 0.3 (a) D@, 6.1 fb
B Bty
¢ N 0.2l —— B simulation
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SM - Br(B.° —pu) = 3.6(3) 10°

(a) D@, 6.1 fb'

0.98 <p<1

Br(B.,° —>pp) <5102
at 95% CL
(2.4 times better than

the previous DO result,
best published limit)




Evidence for an anomalous like-sign dimuon asymmetry

A=(N* - N-)/(N* + N-) a=(N*- N-)/(N*+ N
B—-ux B—p'x

035 pg, 6.1
SM — A=a= 2.3(0.6) - 104 o6l .
1 e - dimuon sample

Mesons p; > 1.5 GeV and p, > 6.4 GeV, o4l 7| O~ inclusive muon sample
or p; > 4.2 GeV, but p; <25 GeV .
As <5 mm 024 . )
reversal of the magnetic field 0, =L <=0 15 20 35

pr(W) [GeV]
Main background - from K-mesons
Fraction of muons from K-mesons - ~16% 6 fb-
Asymmetry of muons from K-mesons - ~ 6% 1.5 109 inclusive muons
Contribution to A (a) from K-mesons - ~ 1% 3.7 10¢dimuons

A(a) = 0.9% +/-1.1% (stat) +/- 2.1% (syst)
A = -0.7% +/-0.3% (stat) +/-0.3%(syst)
A ;. =-0.9% +/-0.3%(stat) +/- 0.1%(syst)
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PNPI

Readout electronics for 50 000 mini drift tubes
Software for the data acquisition by our electronics
Software for the electronics interface

Repairing of electronic blocks

Reprogramming of the electronics

Calibration of the DO Calorimeter

Participation in shifts

2000r.- $60000; 2010r.-%45000
Oxknagbl yBenuunnuck B ~ 2 pasa

2000 r. —~ 2.5 yen.-roga
2010 r. — ~ 1 yen.-ron

B 2010 r. B DO Ha poc. aeHbrn 2010 —
[.O6paHT, B.Knm, N.HeycTpoes



Response

rel. difference [%a]

ﬁ.ﬂ'f.

DO jet energy scale

Run lla & Run llIb

JCCA Response for Inl <0.4 (All)
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S. Evstyukhin & V. Kim

ABCONIOTHLIN  OTKIUK KanopumeTpa

B npoLieccax ¢ obpasoBaHMeM ramma+cTpys
ons ctpywm c pagmycom R=0.7, QCD —
du13uka, - YepHble TOYKU- B CPaBHEHUU CO
crnyyaem ctpyu ¢ pagmycom R=0.5 — pusnka
top-kBapka — KpacHble KBagpaTUKK -

B 3aBMCUMOCTU OT SHEPIUN CTPYM.

B HMXHEeW YyacTu pucyHKa nokasaHo

Takke OTHOCUTENbHOE U3MEHEHME

OTKJIMKa Npu nepexoe oT CTpyw

pagnyca R=0.5 (JCCB) k R=0.7 (JCCA).



Dijet “K-factor” vs rapidity at DO

S. Evstyukhin, V. Kim & V. Oreshkin

Dijet K-factor = inclusive dijet / “exclusive” dijet

dijet K-factor vs pseudorapidity: pt_min = 20 GeV
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1.96 TeV
pT_min = 20 GeV

MC: Pythia 6.4



DIFFERENTIAL CROSS SECTION (ub/GeV)
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JIaHHBIE CBUIETEILCTBYOT

o 6onbiiom (~50%) Bkiaae

B CCUCHHME MHOKECTBCHHBIX
MMAPTOHHBIX B3aAUMOICHCTBUU

PacrpeeneHus o nornepeyHoMy HMIYJIbCY JTHUAUPYIOMEH CTPYH s
OJTHO- , IBAXK/IbI- , TPHKIBI- U YETHIPEHK bl HMHKIIFO3UBHBIM COOBITHSM:
(a), (b), (¢c) u (d), coorBeTcTBeHHO. [ 'NICTOrpaMMBbI TOKA3EIBAIOT

pe3yabTathl MoaenupoBanus PY THIA.



12 vs Core Fraction
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NMpodmnb y? Kak hpyHKUUA AONU Kopa
f B NNOTHOCTU NapTOHOB.

Buaum, 4to 2 nMeeT MUHUMYM NpuU y2
= 0.36.



(a) [ (b) [ (c)
>3 jet

3 >3 jet

: e Data r _____ MPI "off"

[— Particle MC

i IR | o-l 11 1 |:|..“i"|'--
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o 1 @2 3 o 1 g2 3 o 1 g2 3

DIFF. CROSS SECTION (ub/rad)
N

AsumyTanbHble pacnpegeneHnsa NOnPYLWmux CTpyn B 3-CTPYNHbIX COBLITUSAX.
Puc. a - pacnpegeneHne no asnmMmyTtanbHOMY yriy Mexay ABYMSA CTPYySaMU

C MUHMMASTbHBIM CyMMapHbLIM nornepeyHsbIM UMMYJSIbCOM.

Puc. B — pacnpegeneHune no asumyTtanbHOMY yriny mMexay 3-en nuanpyroLlen
cTpyen un 1-om cTpyen ¢ MUHUMasIbHbIM NonepeyYHsbIM UMMYNbCOM.

Puc. c — pacnpegeneHue no asMmMmyTtanbHOMY yriy Mexay 3-er nuaupyroLLen
CTpyen n 2-on cTpyen.

CnJiOLWHbIE TMCTOrpamMMbl — pesynbTaT MOOEeNMPoOBaHUA CO CTPYKTYPHOM
dyHkunen CTEQ6L1 no nporpamme ALPGEN.

ToyeyHble rmcrorpaMmmel — pesynbtaT MOOENMMPOBAHUSA NPU BbIKITHOYEHHOM
MHOIOKpaTHOM NapTOHHOM B3auUMO4EeNCTBUM.
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