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Qutlines

Topology of events and experiment DO
Basic characteristics of interactions
Multiplicities and jets in calorimeter
W and Z production

Some QCD-jets results

Summary




D@ Detector

LO Detector

N =# hittiles in LO detector

End Calorimeter/

EM Calorimeter

Hadronic Calorimeter n.y = # cal towers with energy

above threshold
Energy Threshold 1 coverage

EM Calorimeter 150 MeV 2.0<|n|<4.1 m
Had Calorimeter 500 MeV 3.2<|n|<5.2



Outline

pp|— J1(J2)+ anything

* Inclusive Jet Cross Section : d20'
— at 1800 GeV
— at 630 GeV dETdﬂ

— Ratio of Inclusive Jet Cross Sections

* Dijet Triple Differential Cross Section
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“Typical D@ Dijet Event”

CAML+TES R-3 VIWW 25-MAR-19%7 13,22 [Run 87288 Event 22409[25-TRC-1994 02,30
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( Data - Theury ) / Theory
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¢ Extend measurement to )] = 3
® Error analysis

Data and NLO QCD in good agreement
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Compositeness Contact Predictions

QCD +
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ﬂ?{x : singlet interactions

U}(x : Octet interactions
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Compositeness Calculations
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Ratio of Inclusive Jet Cross
Sections (DY)

Four distributions: data for 1800 GeV and 630 GeV and
theory for 1800 GeV and 630 GeV.

Ratio of 630 GeV cross section over 1800 GeV as a function
of Xy
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Dijet Triple Differential Cross
Section (DY)

Beam line

 Divide data sample into four eta bins:

- 0.0<n|<0.5, 0.5<n|<1.0, 1.0<[n|<1.5,
1.5<n|<2.0

« Divide each eta bin into two subsamples:
-- events with 2 jets on the Opposite Side (OS)
-- events with 2 jets on the Same Side (SS).

« E, of both jets are measured so there are two entries
| per event into each of the eight the cross sections.

| « JETRAD using u=E/2

Note that the renormalization and factorization scale
are chosen to be:

- We=W = E/2 (max jet)




Data Theory Comparisons

[ Jetrad: CTEQ4M, p=0.5E |
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Diffraction
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Single Diffraction
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Hard Single Diffraction
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Hard Double Pomeron
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Diffractive Variables
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POMPYT Monte Carlo

pp— p(orp)+jj

** Model pomeron exchange POMPYT26 (Bruni & Ingelman)

* based on PYTHIA e
*define pomeron as beam particle _—; <

* Structure Functions:

1) Hard Gluon xG(x) ~ x(1-x)

2) Flat Gluon (flat in x) :—-"""""
3) Quark xG(x) ~ x(1-x) E_.= - Xp
4) Soft Gluon xG(x) ~ (1-x)3 & (momentum loss of proton)



Double Gaps at 1800 GeV
[Jet n| < 1.0, E;>15 GeV

© (Gup) % (Gap) Gap Region
; i S — 2.5<[n|<5.2

| Demand gap on one side, measure multiplicity on opposite side |

ousRERELEE

ousGELELAS
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Event Characteristics(1800GeV)

n ,>1 and ng,, >1 - Diffractive events have less radiation (a-c¢)
Ny =N =0 - Gap fraction has little dependence on <E> (d)
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Why study the Diffractive W?

The pomeron (IP) structure is not yet understood
which motivates a study that will better clarify
the quark/gluon compesition involved. This is
found in the diffractive W, which to leading
order can only happen based on a quark component
in the pomeron.’

the pomeron.

Diffractive process (a) probes the quark content of m

'(Brumi & Ingelman, Phys. Lett. B311(1993)318)
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MC - Find predicted rate POMPYT-2/PYTHIA
*Factor of 2 since only antiproton allowed to diffract

*Apply same cuts as data

*Full detector simulation (error statistical)

Sample Quark Hard Gluon  Soft Gluon

Central W (20+1)% (0.45+0.02)% (0.10+0.01)%
ForwardW (21+2)% (0.61+0.04)% (0.38+0.02)%
Z (17+1)% (0.45+0.02)% (0.13+0.01)%

(Pion exchange predicts diffractive fraction on the order of 103! for W and Z)

NOTE: *Quark pomeron model highest fraction
*Soft gluon model smallest fraction

*Pion exchange zero



W-+Jet Rates

It 1s instructive to look at W+Jet rates for rapidity gap
events compared to POMPYT Monte Carlo, since we expect
a high fraction of jet events if the pomeron is

dominated by the hard gluon NLO process.

Jet E, Data Quark Hard Gluon
>8GeV (10 £ 3)% 14-20% 89 %
>15GeV 9+3)% 4-9 % 53 %
>25GeV (8 +£3)% 1-3 % 25 %

The W+Jet rates are consistent with a quark dominated
pomeron and inconsistent with a hard gluon
dominated one.

D@ Preliminary
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Event Sample
630/1800 FWD
630/1800 CEN
| 1800 FWD/CEN
| 630 FWD/CEN

Event Sample
630/1800 FWD
630/1800 CEN
1800 FWD/CEN
630 FWD/CEN

*Combination of Soft Gluon and harder gluon structure is also possible for

pomeron structure

630 and 1800 GeV Ratios

Hard Gilu
1.7+0.4
21+04
09+0.2
0.8+0.2

Soft Glu
1.4+0.3
3.1 E1
30. + 8.
13. 1 4.

Flat Glu
1.4+0.3
1.8+0.3
0.6 +0.1
0.5+0.1

DATA

1.8+0.2
41+0.9
3.0+0.7
1.3+0.1

*Quark rates and ratios are similar to observed

Quark

2.7+0.6
3.2+0.5
1.6103
1.4+0.3

*Hard Gluon & Flat Gluon forward jet rate is lower than central jet rate -- and
| lower than observed in data
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*Valuable for measurement of the W and Z cross section ratio:

R = (all W/all Z) =10.34 + 0.15 £ 0.20 + 0.10

*Assumed that diffractive W and Z production of the same order

*No correction made regarding the presence of diffractive events in the
data sample

*Measured (Diffractive W/AIl W) = (0.89 +0.20-0.19)%
(Diffractive Z/All Z) = (1.44 +0.62-0.54)%

Diffractive W 0.89 3.14
= _— x 1043 = 6.45 +

Diffractive Z 1.44 2.79

D@ Preliminary m




Summary

SD results: Physics Letters B531 52 (2002)

- New definitive observation of Diffractive
W-boson signal: R, =(0.89 + 0.20 - 0.19)%

 Diffractive W as function of rapidity:
Central 1.08% + 0.21% - 0.19%
Forward 0.64% + 0.19% - 0.16%

First observation of Diffractive Z-bosons:
R, =(1.44 +0.62 - 0.54)%

» Diffractive W shows similar characteristics to
non-diffractive ones.

* Ratio of (Woiimcive Zoiracice) = 6.45 + 3.14 - 2.79

* Pomeron based MC does not predict magnitude
| or 1| dependence of results
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*Read out Roman Pot detectors for all events
*» A few dedicated global triggers for diffractive
jets, double pomeron, and elastic events
 Use fiber tracker trigger board -- select
&, |t] ranges at L1, readout D@ standard
* Reject fakes from multiple interactions
(Ex. SD + dijet) using LO timing, silicon
tracker, longitudinal momentum conservation,
and scintillation timing
» Obtain large samples (for 1 fb!):
~1K diffractive W bosons
~3K hard double pomeron
~500K diffractive dijets




