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Rapidity Gaps and Color-Singlet Exchange

Hard Processes (jet production):
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Eﬁ/@} Rapidity Gap Tagding

i - A, o bl

- CDF Central: Tower E; (EM + HAD) > 200 MeV
In|<1.1 Track > 300 MeV

Forward: 2.4<| h|<4.2 E> 1500 MeV
3.2<| h|<5.9 BBC (Scint.) Hits

- DO Central: Tower E; (EM) > 200 MeV

In| < 1.0 Track (No Threshold Cut)

Forward: 2.0<| h|<4.1 E(EM)> 125 MeV
3.0<| h|<5.2 E(HAD) > 500 MeV
2.0<| h|<4.1 LO (Scint.) Hits

CDF: BBC not used in Trigger mmmm) Can look for
Diffractive anything

D®: 94-96 Run removed L0 from selected Jet, W/Z
Triggers used in veto to enhance SD, DPE Stats.



QCD color-singlet |- - poi o
signal observedin | e
~1% opposite-side |-y T
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Publications

D@: PRL 72, 2332(1994)

CDF:. PRL 74, 885 (1995)

D@:. PRL 76, 734 (1996)

Zeus. Phys Lett B369, 55 (1996)
CDF: PRL 80, 1156 (1998)

New Results
( Phys. Lett. B 440 189 (1998), hep-ex / 9809016)

4+Color-Singlet fractions at
s = 630 & 1800 GeV

4+ Color-Singlet Dependence on:
Dh, E;, Gs(parton-x)




.2} DO Central Gaps

Counttracksand EM " | ph
Calorimeter Towersin | oo™ Tl
h| < 1.0 Sl s
-
o (@) E (b
= %
2
= 3
s 10
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fs= color-singlet fraction =(Ny,,~ Ni)/N

total

f51890 = 0.94 + 0.044, + 0.12, %

(Includes correction for multiple interaction contamination.
Sys error dominated by background fitting.)
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Same-Side Data

Opposite-Side Data

1800 GeV

51800 = 0.54 + 0.06,, * 0.16,,, %

630
fS

1.85 % 0.09, + 0.37,,, %
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EJ?} Central Gap Fraction vs. Gs
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&y, Model Fitsto DO
Data
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Using Herwig 5.9
¥ o —— free-fuctor
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“Free-factor” and “ Soft-Color” models describe data well




Diffractive 0 Production (D

[b] Diffractive Event Signal in electron sample

H CDF PRELIMINARY

*Two ehllies pet event CEH acil; 323550 |

P

Data (1800 GeV)

Inclhusive [ligh pr Flectron
Trigeer
9.5 < pp < 20Gel

g el
~ conversian and Woelect- iy 2 Forward Hit Multiplicity
rons rejecte. 5 F il 7852 7 7
. 2250 & NG, =100.0 P1 2440+ 5.5
(162,000 electron can- soo b NEy =756 & 11.4 (stat) R
didates.) E N = 244+ 5.5 (stab)
g 150 ml |‘|
= Count BBC hits and 100
FCAL towers. .
(hearch for Rapidity S E—
(Gap Signal. ) disgonaladi ERCSmNE s>




Combined Fit of Diffractive Candidates

Combined result of PTREL and I[P fit

Simultaneous p4¢ and IP All-electron sample
Ef to ﬁ__mE_.ﬁ.H:Wm ﬁ.m_:n”_.:”_mﬂm. N (b)=7 1600+-526(stm)+4867(ovs0)
(unbinned likelihood funetion) Fi(b)=44.4+-0.3(stat}+3 O(syst)%
= Diffractive candidates
bh fraction in diffractive i lancos ETRSLAE 1
nm. ”—.._.n_.”_.n_, E*Trﬁu _ COF PRELIMINARY CDF PRELIMIMNARY
LOLL LT, » - E s o ...J_w,u_u
Fiby =411 £ 10.2(stat Y% & o A
ﬁ PET w
s o ’ M —=-— hodron folax

Number of b events :
N{b) =411 4+ 10 1A{stat.)

=

[mpact parameter femt : _ ] —u..“..—ﬂm.m. ’ _u.-.m_i._xnw
The Ratio ot Diffractive to N(bJ—4 4+ 10,3 (stat)+-3 Ofsyst)
Non-Diffractive bh Production F(b)=44. 1+-10.2(stat)+-3 O(syst)%

R:(9.5 < p% < 20GEeV, |n¢| < 1.1,gap) =
0.26 £ 0.08(stat.) & 0.04(syst.) %
(NO Gap Acceptance Correction)
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D@ Hard Diffraction at 1800 and 630 GeV

o 2 Jets: ET>12 GeV, mi>1.6
O | Gap Interval: 2.0 <Inj< 4.1
| Opposite Jets

N 160 20 41

D@ Preliminary

250
200
1800GeV "

100
50

OD 20

1800 Gap fraction: (0.76+0.04+0.07)%

D@ Preliminary

100
80
630GeV  °°
40
20

O 20 40

Near

630 Gap fraction: (1.11+0.11%+0.20)%
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<12}  Diffractive Dijets

Ratio Data(all bg. subtr.) to MC simulations
using a flat gluon P and a standard flux
0.05<€<0.1 —-1.0<t<tmin +/s= 1800 GeV

(stat. err. only)

data(all bg. subtracted)
MC(flat gluon 2P, std flux) CDF PRELIMINARY

1r

E¥ > 7 GeV

D,Sf—
Q.6 :—_¢_
| 0.4 |
Discrepancy from , ¢
- C - —y—
Standard Flux 0 e e e e
Predictions for (s

b3 0.2 agrees 0.8 L4
with previous 06 [
results: :
PRL 78,2698(1997
PRL 79 2636(1997%
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<125 Double Gapsat 1800 GeV
|Jet h| <1.0, E;>15 GeV
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‘O, p 2.5<|h|<5.2
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Demand gap on one side, measure multiplicity on opposite side
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<¥#; Double Gapsat 630 GeV (&#
‘ [Jet h| < 1.0, E;>12 GeV .=

-

o| Gapy + " Gap) Gap Region
= 0O, o  25<hi<52
\ .

Demand gap on one side, measure multiplicity on opposite side

P

DO Preliminary

® DV Sample, cent jets + 2 Gaps
--------- 5V Sample, cent jets + 1 Gap

Inclusive Sample, central jets

Arbitrary Units

=
T IIIIIII| T IIIII|T| T IIIIIII| T IIIIIII| T

'Wiﬂﬂﬂ. i

III|IIII|IIII|Illlli:ill:i:;i:lllllll

20 30 40 a0 60 70 80 a0 100

ET distribution of leading two jets

L]



Dijets in Double Pomeron Exchange /1) J}

Wit < & < 0095, 4] < 1L.0GeV?
Dijel Ep > TGEel (NO UL energy s1ble
CDF Preliminary
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TO pomercn structure,
BEAM—EEAM CCUNTERS

. Data
DI'E Process
— Ixpect LOW multipl- g FoFE LTIy o
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LI Y Ll Le b W1 RS § B R LN .m = 4 Fo7 B@ 33 10 B 1
u v o n
i m 3 paw 2 3
e e o ]
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JIr Z 20 ST b b 4 o -
! 10 ERTETANTARANR NI ARATE KRR ENT"
. wld o 5 arnb 0 © 2 3 4 5
0.36 £ 0.05(stat.) £ 0.03(syst.);;; % (Er > 7GeV) % O MRS BEAM—EEAM COUNTERS
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<MES Conclusions

- DO and CDF Measure Color-Singlet Fractions

DO: SameE;, h CDE: Same h, Diffn’'t E; (~Same X)
fo0=185+009+037 f80=27+£07+£06
f180=054+£006+0.16 {80 =113+0.12+0.11

(stat) (sys) (stat) (sys)

- DO and CDF f¢(E;) , f(Dh) Show Somewhat Different
trends but are not obvioudy inconsistent
+ DO Favorsa Soft Color Rearrangement Model

( preferring initial quark states) Over Two-Gluon
Color Singlet Models

- Hard Diffraction Observed and Measured in Many
Channels-- » 1% of Forward Dijets Have Opposite Side
Gap

- Studies of Pomeron Structure, Flux in Progress

- Excess of Jet Eventswith Double Pomeron Topology
Observed

- Jet E; Distributions » Same for QCD, SD, DPE!

- Runll detectors will open new opportunities on this field.



