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»Large rapidity gaps are signatures for diffraction
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If you want to know more...

Soft diffraction SD PRD 50 (1994) 5535
DD PRL 87 (2001) 141802
DPE to be submitted to PRL
multi-gap PRL 91 (2003) 011802
Hard diffraction w PRL 78 (1997) 2698
b-quark PRL 84 (2000) 232
I/ PRL 87 (2001) 241802
jet-jet PRL 79 (1997) 2636
jj W/RP PRL 84 (2000) 5043, PRL 88 (2002) 151802

forward jets PRLs 74 (1995) 855; 80 (1998) 1156; 81 (1998) 5278

DPE dijets  PRL 85 (2000) 4217

for a review: hep-ph/0306085
...See Goulianos’ talk tomorrow !
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First Goals for Run Il
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e high (low ?) inst. luminosity
(L ~2-3 x 103 cm2sect)

e multiple interactions
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Tevatron Collider

eTevatron and detector upgrades

v'C.M. energy 1.96 TeV
v 396 nsec bunch spacing

Main Injector
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e Tracking tracker time-of-flight
v Silicon
v" Central Outer Tracker
e Time of Flight
e Expanded Muon Coverage
e Endplug Calorimeter
e Forward Detectors
e Trigger
v' Tracks @ L1
v Silicon Tracks @ L2 MiniPlug
DAQ (132 ns)

calorimeter
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v'Roman Pots Spectrometer
v'Beam Shower Counters
v'"MiniPlug Calorimeter

= Larger n coverage for rapidity gaps and jets
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Fiber Tracker
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eliquid scintillator + lead

etowerless geometry

*full coverage: 3.5<|n| < 5.1

Measure:

| A/@forward jet energies and position>
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Path to diffractive results

1) Detectors 2) Data
>installed (MP/November 2001) >triggers are prescaled
>triggers implemented > more than 100 pb™ collected

> fully instrumented

=ready in September 2002

3) Results

»what do we find?
(what do you see?)

=next
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parton Xg; = B-¢& &

¢ fraction of anti-proton momentum loss
B: fraction of pomeron momentum carried by parton

oo [ HTfit2 ~+ CDF data
“‘1 ----- - H1fit3 EF'2>7 GeV
00 (Q°=75 GeV?) 0.035<& < 0.095
(X) (LO QCD) |1]<1.0 GeV®
(¥)
10 -
CDF Run | result suppressed — 1
by a factor of ~10 relative to HERA '
=breakdown of QCD factorization 0.} — H120026,QCD Fit (prel)
(renormalization removes s-dependence) DA A S
K. Goulianos, PLB 358 (1995) 379 0.1 1
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@ Trigger

DIPOLE MAGNETS —\

CDF

N

require jets
ROMAN PCTS
at 57 m

Scintillator fiber xy-tracker
LSRR [270# pitch, 2 m lever armj

“~

S [Acceptance: 0 <[t <2, 0.08<E < 0.1]

 RPis triggered on leading antiprotons
e Use RP + jet triggers
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Event Samples

TOROID

MINIPLUG

ELECTROSTATIC

SEPARATOR

Dedicated triggers ROMAN ~ A-40

POTS DIPCLES QUADS
= total rate ~3Hz rtuj I

%
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¢ : Momentum Loss Fraction

Measure fractional momentum loss of anti-proton

2
JET JET E — MX
Recoil p ' S
RAPIDITY | DIFFRACTIVE

l GAP CLUSTER -
l > 2 E-e™
0 = &=

Ay=1n (1/¢) 'S

Diffractive events are boosted towards positive n
= small &
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@ Single Diffractive Dijets

P P e Compare diffractive events to ND
P — e Measure diffractive structure function

0 0 from Rep,np VS X B;
Gerlap events>
4 M .
Non-Diffractive  Single-Diffractive _. 10" SDF Run it“z:e"m'"ary :
(ND) (SD) T fISE; >5GeV) |
x"‘fa 10* L|—#—RP + J5 ________________
—_— . 2 10
Measure & ( p momentum loss fractionjg
from calorimeter information :
E 10 ;—
= =
Approx. flat at {<0.1 3. i
do 1 do
—C—— = constant 10'1 L ——— -
d& & d(logﬁ) 107 10
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SD: Event Selection

Data presented from 8 pb:

v'RP acceptance ~80% (from Run I)
v'negligible (< 1-2%) RP background trigger
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= no significant Q% dependence
Pomeron evolves similarly to proton (?)
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Summary

e CDF forward detectors working well
e dedicated diffractive triggers
e re-established Run | measurements

e no significant Q2 dependence in SD/ND ratio

Run Il analyses are well underway !
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More CDF Run |l results
In the following talks...
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