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Les Recontres de Physique de la Vallée d'Aoste

- Measurement of the Dijet Mass Cross Section
- Measurement of the Z —>up o*BR
» Search for Z' in Dielectron Decays
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F Solenoid, Tracking System. | | | |

»c1F1,Preshowers 2

Pipelined 3-level trigger

current L1 trigger rate
”” 1.2 trigger rate
”” L3 trigger rate

current operating efficiency:

1 kHz
0.6 kHz
50 Hz

80% - 85%

DO at th
Tevatrc

a multipurpose collider detector:

Tracking

. silicon vertex detector

. fiber tracker
Calorimetry

. preshowers

. U/LAr calorimeters
Muon

. drift tubes and scint.




. Silicon Microstrip Tracker (SMT)

—~ 840k channels

— 4 layer barrels - 3D tracking
— detached vertex detection

. b-tagging
. triggering

— fully commissioned

Ko

Invariant Mass

200_

New Tracking for DO
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D@ Detector:
Quarter r-z View:
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Pr beam [Beryllium Pipe)

2T superconducting solenoid
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New Tracking for D@:

Central Fiber Tracker

77k channels with VLPC readout

— first sci-fi/VLPC tracker at collider

- VLPC's

. 9K operating temp.
- 85% QE, excellent S/N

8 layers fiber doublets
tracking trigger y A track
fully operational N "X

i DCA: Distance of

E/p measurement

— 1mproved calibration

Closest Approach
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Nent = 3003

Mean =-1.649

Chi2 / ndf =81.63/85
Const =17851+4.47
Mean =-1.252+1_2(
Sigma =60.77+ 1.03
Bkgd =1.698+ 0.18

p>3 GeV
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Forward Proton Detector
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Scintillating fiber detectors in Roman pots near beam used to tag protons and anti-

protons
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Proton Detector 1

&(= Aplp) distribution for
a sample of clean elastic events

Commissioning in
progress, integration
with central detector

In summer
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Dijet Mass Cross Section

—

§ 10" NLO QCD (JETRAD) - CTEQ6
. probe of £ 10° cone R=0.7, R, = 1.3
QCD =", He = Hp = 05 EF™
— s 10
. © -5
— hunting for resonances W
10
— proton structure at large x 107 n,| <05 .
— quark compositeness 10"
9 P 10 at @ =1.8TeV
. data sample: 34.1 pbﬂbw e \El‘ ) %TM :
200 400 IBOO | BWOOO 1200 14
— ET/P]j] <0.7 M, [Ge

: twice the ¢ at 1.96 TeV
— primary vertex: |z | < 50cm, N >4

. selection & sample definitions

— AR = 0.7 cone jets ij =838 GeV

o 1 I"-_,“-_"{-'--. :
. ‘77]&| =0 .. ,‘
— calculate invariant mass of leading two jets SOSER :
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Jet Energy Scale

E

corr

Jet Response vs Jet Energy (R = 0.7 Cone)

Do Run ] F;’reﬁminary

50 100 150 200 250
E (GeV)

(

.

E -

uncorr

0)/ R*S

. methods currently used

— O: underlying event, noise

. minimum bias events
— R: non-linearities, dead material
direct photon candidate events
statistics up to 200 GeV energy

— S: particle showers
. jet transverse shapes in data

CITOTS

— large statistical errors

— substantial systematic errors
. increase with energy due to
extrapolation



Trigger Selection

four triggers utilized

— L3 E threshold offline Mji cut

25 GeV
45 GeV
65 GeV
95 GeV
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L1 5 GeV Trigger, Prescale = 18000
25 GeV Trigger, Prescale = 150

45 GeV Trigger, Prescale = 4.7

65 GeV Trigger, Prescale = 1.3

95 GeV Trigger, No Prescale
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Energy Resolutions

use dijet events in data

— same sample as M., analysis
— asymmetry measurement

I]_‘,rf'tl_ . FtE
T

= I]_;rﬁtl_ +I]_;rt=t2

A

. corrected for unfound third jets
. particle jet resolution corrected for

use to determine dijet mass resolution

— smear PYTHIA events in mass bins
— gaussian fit to AMJ.J./ M., in each bin
— fitto

My _ N? N S?
Myy MEJ My

+C?

— determine unsmearing correction

unsmearing correction
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Jbserved Cross Section

calculated by

< dﬂ' > . Neﬂt
dMJJ L Eeff

— cut efficiencies
. estimated from data
. vertex quality: ~T78%
. jet quality:
~97%

Cross section

— with total error

— luminosity error
. additional 10%
. fully correlated bin-to-bin and
not shown

— compare to NLO theory
. CTEQ6 pdf

1 C 1
unsmear
S F
2 . . t}$ cone R=0.7, || < 0.5
2 F +++ — Runll, L=34 pb
—10 E T.
-5 E +-,+_+ ...... NLO CTEQS, R,,,=1.3
= 3 [ i max
S 10°F .hﬂ. U=, =05E"
S
10°E
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= T
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Comparison to Theory

. agrees within uncertainties

. main uncert.: jet energy scale, P_ reenttinn iat Analito

— dominated by jet energy scale
. 150 to 160 GeV: +52% - 38%

QNN tn 1TANN (1a\T. +10AQNo/L
Re,p = 1.3, B = ug=0.5 ET™
NLO QCD
h——‘”l—._rJ_L (JETRAD)
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V4 *BR 3 =
_> 20+ .
““ G 8 o DO Run Il Preliminary
o™ »
~ 16/ .
l”l tag L1+L2, "E e Dimuon did not fire
central track g —— Dimuon fired
w
g , =879
. data sample: Z L1 /o
~ 31.8 pb"! :
. + LL1 OR no LL1 T R T T
. selection . M, (G
ProB€irack OR no track
- ¥ <18
— pair of oppositely charged muons E Hx DO Run Il Preliminary
. P> 15 GeV (central track required) ™ b
¢ DRMM >2.0 "E 35% * No track found
. require one be isolated in calorimeter P — Track found
AND tracker B c =829,
. timing cut to remove cosmics 2k trk
. . 15:
— di-muon trigger i
. efficiency calculated from data st
a'l

. 1585 events pass cuts



120

Dimuon Backgrounds

DO Run Il Preliminary . cosmics negligible

60

50
o One isolated

Both isolated ) heaVy ﬂaVOI' ( )

40

30

— compare dimuon events

20 . two 1solated muons

10 + . one isolated muon
S ST - S S — two samples agree well
M . (GeV) . < 1% non-isolated muons

kL=

1% = 1% BG
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. Drell-Yan

— PYTHIA + fast detector

simulation

. Zand Z/y*

50100 150 200350 300 . muon resolution tuned to data
M (GaV) ~Aarrarntiann Farmrtar — NI /NT

sof
60}
40

20

°1||||||



Measured c*BR(Z pp) —

. calculation of efficiency

€7 — EMC X €fz X (2€L2 — €12 ) X €opposite_q X €isol X €cosmic

. contributions

— contributes most to error on cross section
— components:

effic. error
. Monte Carlo
0.403 0.012
. Level 1 muon 0.912
: C.S*[é)lou 263.8 + 6.6 (stat) + 17.3 (sys) = 26.4 (lum) pb

O00SC Muon 1

0.909

. track efficiency 0.822



D dnd COTN RUNL rrrecuminary

pp — W+X — Iv+X

New result!

A D@f(e) Run?
* DO(L) Run2

A CDF(e) Run?2

* CDF(W) Run2

o DO(e)  ® DO(W)
A CDFe) 0 CDF(L)
* UAI v UA2

T

Center of Mass Energy (TeV)



7' ee Search*

. expected in many models, including left-right symmetric
models

. data sample

— 50 pb!
— selection
. single electron trigger

. <25
. E.>25GeV

. electron identification

— isolation, energy fraction in electromagnetic layers

— shower shape
. studied using GEANT
- M., 300 thru 800 GeV with PYTHIA
. P dependent shower shape cut



Backgrounds
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do/_dm (nb)

N

. Z + Drell-Yan

—

0

— use fast detector simulation
. resolutions tuned to data

_ PYTHIA+CTEQ4L )

. correct LO cross section vs M.,
— Hamburg, van Neerven, Matsura, Nucl. Phys. B359,

343 (1991) 10-10 1 | 1111 | L1 1 | 11 1 1 | 1111 | 1111 | 1111 | 1111 | 1111 | 11
100 200 300 400 500 600 700 800 900

Mea (G
. QCD fake background (
300|— * D@ Run Il Preliminary

— mainly dijets to leading ©t%'s
— dominates at high mass
- M., distribution from data =

. normalize Z/y* + QCD
- 65GeV<M_<115GeV
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60 70 80 a0 100 110 120 13
Mee (GeV'



Run 169736 Event 23381029 Sat Feb 15 00:39:47 2003

Data at High Mass - .
highest mass central—cenb-
event: M =386 GeV Y

. estimated Z —*®e cross section

— consistent with existing measurement

data vs. expected background

- agree well at high mass
- no excess observed

100 200 300 400 500 600 700 800
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Results i
E —
14—
1.2;—_+_
. reference model 1
) 0.8
— couplings to quarks and leptons N
. assume same as standard model Z F D@ Runll Preliminary
. top decays available when m,, permits 0'45_
— assume Z' width scales with mass o2r
. u'u.lu..l.||I||.I..|I,
— 200 400 600 800 1000
decay to Z is suppressed u) o
) \
* acceptance & D@ Runll Preliminary
. o10” |-
— calculated relative to Z N
. PYTHIA T
. fast detector simulation g
. M,.>620 GeV @ 95% c.l. g , \ -




Summary

. probing highest mass scales with new energy

. QCD

— dijet mass cross section

agrees with NLO theory, even at high mass
— 1Inclusive jet cross section very soon

— near-term plan
. substantially reduce jet energy scale errors
. expand use of forward pseudorapidity coverage

— ultimately improve errors and E resolution with tracking

. W/Z production
_>
- 7 dimuon

_@*Br=263.8 + 6.6 (stat) + 17.3 (sys) + 26.4 (lum) pb

- W v, and W/Z electron channels well-advanced

_>
. 7' eesearch M, > 620 GeV



