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‘Photon carries very little 4-momentum (Q2 ~ 0)
*Photon is almost real

‘Most ep events are photoproduction
* Cross section has 1/Q* dependence

‘Direct: y couples directly to a parton in proton

‘Resolved:
* Fluctuation of y into partonic state
« Parton from y couples to parton in proton
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. U pQCD to study diffraction in ep collisions

« Hard Diffractive Photoproduction
- Hard: High E; Jets (E; > 5 GeV)
 Diffractive: Gap Between jets, small momentum transfer at P

vertex
« Photoproduction: Q2~0
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EUS Color Non-Singlet and Singlet
- Exchange in Resolved yP

Color Non-Singlet Exchange Color Singlet Exchange
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*Color Non-Singlet Exchange:
* Final state partons are color connected
« Space between final state partons filled with final state particles
* No Gap between jets

Color Singlet Exchange:
* Final state partons are not color connected
+ Space between final state partons empty
» Rapidity Gap between jets
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E Topology of Rapidity Gaps
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Distance between jet centers: An

E. %2 = Total E; between leading and trailing jets
‘Gap Event: E %2 < E "

*Gap indicates color singlet exchange
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E The Gap Fraction

Dijet Events with All Dijet Events with Rapidity Gap G

Rapidity Gap and\ Expectation for Behavior of Gap Fraction
E- CGap < E Cut J.D. Bjorken, V.Del Durca, W.-K. Tung)"
T T dGGap /dAn ( J 9)

An) = =
J(am dO'/dA?]’/ \%

____Non-Singlet Singlet
O Gap = O gap + O gap

Non-Singlet - T ****** T
* f(An) decreases exponentially with An b f. n=s
- Particle production fluctuations = Gap - fGaps'"glet : Gap
« Non diffractive exchange e e b B

-Singlet 2 3 4
9 Phys. Rev. D47 (1992) 10127)

» f(An) constant in An
1 Phys Lett. B312 (1993) 225
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° PHIA 6.1 and HERWIG 6.1

 Shown to match yp
» Use different Fragmentation and Hadronization models

* Direct and Resolved MC generated separately
 Resolved MC includes Multi Parton Interactions
- Dir and Res combined by fitting x, distributions to Data (coming)

- PDFs
- PDF(p): GRV-LO
- PDF(y): WHIT 2

» Color Singlet Exchange MC
 PYTHIA: High-ty
« Purpose is simply to match the data
* Note: Rapidity Gap not due to photon exchange
« HERWIG: BFKL
» Uses BFKL Pomeron as exchange object in Rapidity Gap events
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Event Selection and xy Fitting

—

«ZEUS 96-97 Data °X,: Fraction of y momentum
« Luminosity: 38 pb-’ involved in collision
Offline Cleaning Cuts D Epe”
* |zl <40 cm RO I
. No e* with E, > 5 GeV, y_<0.85 ’ 2vE.
+ 0.2<y,, <0.85 #10000 :
-Jet Selection S ool Fit to Datg
. E,12> 5.1, 4.25GeV - - .
. 12 < 2.4 5000L . Direct +
. Yl 17 < 0.75 Resolved
' 4000 |
* [(Ep,)* + (Zpy)4] [ ZE; < 2 GeV'2 % —— Direct
¢ 25<|n'—n? <4.0 2000 ]
4 Gap Samples 0
. ESAP<E,UT=05,1,1.52Gev  ~° 02 04 00608 1
«~70,000 Inclusive Events 46% Direct + 54% Resolved

Mixing used in all calculations
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-Addition of CS MC gives better agreement at low E %2°
 Enough CS added to match Data in lowest bin

‘HERWIG agrees better than PYTHIA with Data (used in next plots)
Agreement can be improved by tuning input parameters
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E Inclusive and Gap Cross Sections ¢

_ Compare yp Data to HERWIG Error bars show
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g 4 : e+ s
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Gap Fractions for. Different Gap E; ¢ '

E{%® < 0.5 GeV E%® < 1.0 GeV
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Fraction of CSE at Tevatron

Tevatron and H1 Results

CDF & D0 CSE

Fractions +/s = 1800 GeV

* \/S = 1800 GeV _§ 0.02 _ : ggr(norm to CDF meon)
 CDF: 1.13% % 0.12(stat) So.01s | i
+0.11(sys) o e ;-.i-.i--.i-.i--é ...........................
- DO: Rising Slightly S % . % %
« Consistent within errors N T T S
1.8 2 22 24 26 28 3 3.2 3.4
« Vs =630 GeV my—nJ/2
+ CDF:2.4% 0.7 £+ 0.6 ,E S
« ZEUS: 4.8% at \/S =300 GeV §0.2- °H1 == HERWIG + BFKL
b)
*Gap Fraction at H1 = e s e
- Consistent with ZEUS within errors ol | |~ T
» 6.6 pb~' of Lumi ol

An
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E Summary

* Conclusions on yp with Rapidity Gap
« HERWIG + BFKL and PYTHIA + High-t y describe data
» Evidence for Color Singlet Exchange
» 3-5% of CSE added to data improves match at high An
« ZEUS results consistent with H1 within errors
« ZEUS observes larger CSE than CDF/DO at lower s
« CDF/DO0: 1%/2.4% CSE at 1800/630 GeV

* Next steps
* Include 98-2000 Data
 3X higher statistics

« Can go to higher jet E; = Less sensitivity to underlying
event models

« Study properties of color singlet exchange
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