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Improvements for run |

Largerh coverage forrapidity gapsand
forward jets. new BSC, miniplug.
New plug calorimeter for jetsgaps.
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Diffractive Dijets: structure function

Run Il measurement.

Sngle diffractive (SD) dijets:
- Use roman potsto tag.
- Select 2+ jets:
corrected E > 5GeV, | h1,2| <25

Non diffractive (ND) dijets:
Asabove, no roman pot hit.

D
Lo ocp: _(Pj) = Fj¥)
(ND ) F(X)
%10 PD/ND dijets- different xranges
Good agreement with run lin
normalisation and xBjdependence
x0.1 No xdependence observed

0.083< x<0.1(asin Run)
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Double Pomeron Exchange in run |

pp p jX p

Tagged p: 0.035 < x < 0.095
rapidity gap p sde: 0.01 <x<0.03 A
2jetsg >7GeV |

P 130 events

Mass FHaction:

R = |V cone Inclusive s = 43.6x+ 4.4 (Sta[) +21.6 (WSt) nb |
X | o
M Exclusives < 3.7nb (95% C.L)
exclusve:0.7<R <0.9 Use to tedt calculationsorto normalise

calculationsof diffractive Higgs.
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DPE Dijets: event selection

Trigger Requirement

Tag p in roman pots
Gap on p-sde in B (5.5 < h< 7.5)
CaltowerE>5GeV

26 pb™* prescaled x5
Additional Event selection

0.03 < X < 0.1

Gap in miniplug (3.6 <h<5.1)

N(good vertex) <=1

No sgnificant missng E

2+ jets(cone 0.7) E > 10 GeV
(corrected E),| h1,2|< 2.5

— X200 improvement in statson run |
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DPE Dijets: kKinematic properties

Jetsin DPEcompared to D:

Fairly smilar E distribution

® >
Jetsnow almost central again
~ e
(x ; xp)
Even more backto backin f
4
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DPE Dijets: Mass Haction

R”_ = Dijet Mass
Diffractive Mass

JR”_wiII be large for

exclugve events

(but <1 due to out of
cone energy)

Smooth distribution

Min E (jetl) Cross Section (R. > 0.8) Here corrections for
t i underlying event orto get the

10 GeV 970 + 65 (stat) + 272 (syst) pb  Parton energy are not applied
in the calculation of M.
25 GeV 34 + 5 (stat) + 10 (syst) pb "
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DPE Dijets. event pictures
Rﬂ_ = 0.81, Et1(2) 33.4 (31.5) GeV F\’JJ = 0.36, Et1(2) 36.2 (33.3) GeV
ij:53 GeV M_j:47 GeV

]
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Selection of an inclusive J/y sample

CDF Run 2 Preliminary
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Rapidity gap selection at CDF

Beam/electronic noise meansthat exclusve isn't zero signal

b define rapidity gap by a cut at low energy

Used triggerunbiased data to study thischoice.

Eventswith no central interaction have little

energy in the detector

ypically have energy in the detector.

[ —
= ;
27000 |
D

16000
5000
4000
3000
2000
1000

O

sze ntswith a central interaction

No Interaction

CDF Run 2 Preli\mmary

T

UEEE T Diffractive interaction

Non-diffractive interaction

;Thetaggwm;ofdﬁﬂacﬂve
jeventsisnot very senditive
{to the exact cuts.

1 Eventswith a central
. Jinteraction that are tagged
jasdiffractive are also well

\
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Selection of double pomeron exchange

CDF Run 2 Preliminary

Slect single diffractive sample
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Slected double pomeron exchange (DPE)

Kinematics of the J/y in DPE

DPEeventshave a lowerJ/y P,

Otherwise, very similarto inclusve sample.
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Selection of exclusive events

Sart from the DPEsample.
lgnore the tracksand calorimetertowersof the J/y.
Define eventsasexclusve if they contain:

- N0 muon stubs.
-no towersg > 0.1 GeV

- no tracks
Allow 1 EM towerin the event. Numberof EM towersbefore cut:
CDF Run 2 Preliminary ____ * DPE+..+Centtad

From 107 DPEevents: 5 16¢ B

13 eventsjust J/y g 14}

10 eventsjust J/y +g 12}

and nothing else 100

OBSERVABLE N
These 23 eventsare DEFINED °f
asthe exclusive sample. ol
They may not all be truly exclusive. 2| +

o I

-05 0 05 1 15 2 25 3 35 4 45
N Central Em Towers
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Cosmic background rejection
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Kinematicsof the J/y in exclusive events

CDF Run 2 Preliminary - Exclusive
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23 events: J/y orJ/y +g
The J/y haseven lower P than in DPE

but not zero P - recoilsagainst outgoing pp- of :

Again, the othervariableslook smilar.
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Are the events from exclusive production?

CDF Run 2 Prellmlnary
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You do see a peak, BUT, thismainly
showsthat the distribution hasa low
multip licty.

Plotting the multiplicity distribution may
be lessmisleading.
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N Hitsisthe total number of
tracksttowers.

Not possible to distinguish between
-low multiplicity distribution
- higher multiplicity distribution +

additional exclusive events
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Are the photonsfrom c_decay?

CDF Run 2 Preliminary
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Thisisvery hard to tell.
The photon E isso low in c_ production that its

distribution isvery smilarto the background.
The data distribution issimilar to that expected
from c__afterdetectorsmulation.

With 10 eventscannot tell the difference
between a falling distribution and a masspeak.
The massresolution isworse in data. OthercC

are possble, but may be suppressed.
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Invariant mass of all ‘exclusive' events
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Upper Limit on the Cross section

If ASSUME 10 eventsare all exclusve J/y +g (no fake photons, DPE....)
from N evt
(L s HAj j A cosmic)
P s= (BRJ/y b nmx (49 18 (stat) £ 39 (syst)) pb)
= 0.8nb = 0.3 (stat) £ 0.7 (syst)) pb

forexclusive J/y + gproduction, with | y| <O0.6.

Estimate from

Khoze, Martin, Ryskin

Eur PhysJ. C19, 477(2001)
s » 600 nb

(uncertainty factor 2-5)

s Jy+g» 6nb

|y|]| <0.6 »1.2nb

(alleventsare c °)
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c_’summary

We observe DPEeventsin which there isa J/'y ora J/y+gand
nothing else OBSERVABLE in the detector (defined asexclusive events).

All of these eventsmay be explained by sstandard DPEmodels, IF
the multiplicity in DPEislow.

Currently, the statistics/detector understanding don't allow us to make
a seriousestimate of the DPEcontribution to the exclusve events
(it could be 0-100%) or of the background contribution to the photons.

There are 10 eventswhich are compatible with exclusve ¢_production

and we use these to give an upperlimit and hope to improve thislater when
we have a better handle on the multiplicity and backgrounds.

While the resultsare currently ambiguous, with more data and better
understanding of the detectorand Monte Carlo modelswe willbe able to
learn more.
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Exclusive Production as a Spin-Parity

selector

CDFhasalso observed the X(3872) state recently discovered at Belle.
To work out what thisiswe need to know the C-parity.
Observing the state in exclusive production would show C +.
CDFwould triggeron thisprocessand could observe it
IFthere wasa large enough rate (would probably take a long time though)

Run Il --- CDF Preliminary ~220 pb™*

~ ] 2
2 55004 3678 + 99 y (2S) M(pp) > 500 MeVi/c
> | 2
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Future Bxclusive Searches at CDF

Exclusive ggProduction

Lower statisticsbut fewer uncertainities.
CDFare currently developing a diffractive di-photon trigger with low E

threshold (analyssshould be something like: E>5 GeV, h <2)

Should be able to go down to low M(gg) and maybe measure R( gJj) to test
crosssections

DPE Dijets: bb Khoze, Martin, Ryskin
Eur. Phys. J. C23, 311 (2001)

) excl(ggPP® qq)
Rij(all) (MM 2)(L —4m M ) ® 0

at MJJ » mq
*no such term for ““(gg™" ® gg)

Rji(QQ)

Rij(all) / Rij(QQ) _~

DPE b/c-jet production is interesting in itself

0 R Extract exclusive dijet:
Pros: many systematic effects cancel out - Normalize R for all jets to R, for bb jets

Cons: limited statistics - look for excess as Rjj ® 1
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Summary

CDFdetectorworking extremely well: BSC, mini-plug fully working, calibrated.

Run Il diffractive measurementsconsistent with Run | (detectorsunderstood)

New Results:
- Sngle Diffractive dijetsstudies.
- Huge increase (x200) in double pomeron exchange dijets sample

- Dijetsseen in exclusive region, but smooth distribution.
- Observation of exclusive J/y+gcandidates.

Working on improved/new measurements, e.g.:
- Higher statisticsdi-jets, J/y + g
- Di-photon and bb

Should be able to:
-make a range of measurementsto test exclusive predictions

-reduce experimental uncertainities

Need input to understand whetherwe really see exclusive eventsorif they can
be explained by DPE- are these low multiplicity?
Angela Wyatt, UCL 24
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