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Diffraction at CDFIn Run |

Diffraction

Experimentally: eventscontaining a rapidity gap (ortagged p)
-associated with pomeron exchange
(carriesvacuum gquantum numbers)

Run | Results
CDFmade a wide range of diffractive measurementsin Run [
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Single Diffraction Double Diffraction Double Pomeron Exchange Multi-Gap Production
Soft Diffraction Hard Diffraction
Single diffraction  Single diffraction: dijets, W, b-quark, J/y
Double diffraction Double diffraction: jet-gap-jet

Multi-gap events Double pomeron exchange: dijets



Improvements for run |

l‘ . .
S :‘_ Run II Larger h coverage forrapidity gapsand
Pots L4 T—— forward jets: new BSC, miniplug.
Acceptance L
0<ti<3 GoV?
Dlpoles e
" BSC
— 5.5<|M|<7.5
p P ol /7 MiniPlug
l l 35<|T]|<51
CDF I+ Central
J Sed—
| - Plug . _.1 a
P l { - ‘ﬁ
— MiniPlug

-~ Eanns Bed Sl adanmie Drift Chambe
~> BSC 3 { b : ! I- ) .
- ‘ - '." ne & -f. ." r: ",‘.:_' :.“i._l:_



The Miniplug Calorlm eter

New Miniplug Detectorenables:

Slect diffractive eventsfrom hite
multiplicity

Measure very forward jet
energies e

MP-West Tower Energy: Run 152118, Event 106881 I
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Diffractive dijet production in run |

P
X =Xb __
. oo,
P 0=
L

LO QCD: _ () = Fj(x)
F

Diffractive structure function
also measured at HERA .
P expectation for Tevatron

Fij(b) supressed relative to

expectation from HERA
paron densties
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X = Haction of proton'smmtm carried by pomeron
b = Fraction of pomeron'smmtm carried by parton
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-4~ CDF data
EX"2 > 7 GeV
0.035 <& < 0.095
|t] < 1.0 GeV?




Diffractive Dijets: event selection

CDF

DIPOLE MAGNETS —\

ROMAN POTS
at 57 m

Scintillator fiber xy-tracker
x=0.97 [270# pitch, 2 m lever armj

X

x=1 [Acceptance: 0<|t| <2, 0.08<E& < 0.1]

0 P | |

N n
Non-Diffractive Single-Diffractive
(ND) (SD)

Sngle diffractive (D) dijets.

Triggeron roman pot hit
plustower>5 GeV

Slect 2+ jets:
corrected E >5GeV, | h |<25

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

Variables: et |
E;r e’

Vs

X See nextdide.

XBj



Measurement of x

Currently measured from calorimetry
Sum overallcalo. towers(] h|<5.1)
with E > 100 MeV

MP Escale: + 25%® D(log x) % 0.1 S Js
RP tracking soon

Norrnalised in thisregion (BG)
s CDF Run Il Preliminary
S >5GeY)|
—e—RP +J5 f :
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Diffractive Dijets: kinematic properties

Jetsin SD compared to ND:

Sightly steeper E distribution

Boosted in direction of
outgoing proton (x<<1)®
More backto backinf e
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Ratic (SD/AE)/ND

Ratic ( SD/AE)/ND

Diffractive Dijets: structure function

CDF Run Il Preliminary
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D/ND dijets- different xranges

Good agreement with run lin
normalisation and xBjdependence

No xdependence observed
0.03< x<0.1(asin Run I

D/ND dijets- different Q°ranges

No signhificance Q*dependence
observed 100 < Q%< 1600 GeV?



Double Pomeron Exchange inrun |
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Interest iIn Exclusive DPE

Use to test calculations or to normalise calculations of dlffractlve Higgs:

Exclusive Higgs Production

Khoze, Martin, Ryskin
Eur. Phys J. C23, 211(2002)

Exclusive dijetspredict
aroundlnb run | cuts

60pb 25 <E <35GeV,Dh <1.
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Enberg, Ingelman and Timneanu
Phys Rev Lett 89 (2002) 081801



DPE Dijets: event selection

CDF Run Il Preliminary RP+Jet5 Trigger Requirement

SD Ever;lzts T Antiproton Side
0.01 < & < 01 __—

Tag p inroman pots

Gap on p-side in B (5.5 < h<
7.5)

CaltowerE>5GeV

o 26 pb™* prescaled x5
: ity
Plicggy, ° gsC; Additional Event selection
0.03< x_ <0.1
CDF Run Il Preliminary RP+Je’F5 _ ID_ _

e Gap in miniplug (3.6 <h<5.1)
e T N(good vertex) <=1
I-Emoo No significant missing E

. Y —" : 2+ Jets(cone 0.7) E > 10 GeV

(corrected E),[ h |<2.5



Jetsin DPEcompared to SD:

Fairly smilar E distribution
Jetsnow almost centrale

DPE Dijets: kinematic properties

again (xp~xp)

Even more backto backinf e
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DPE Dijets: Mass Haction

CDF Run |l Preliminary

10 GeV 970 = 65 (stat) = 272 (syst) pb
25 GeV 34+ 5 (stat) £ 10 (syst) pb

Rjj = Dijet Mass
Diffractive Mass

nRjjwiII be large for

exclusive events

(but <1 due to out of
cone energy)

Smooth distribution

Note:

Here correctionsfor
underlying event orto get the
parton energy are not applied
in the calculation of ij



DPE Dijets: event pictures
) R = 0.36, E 1(2) 36.2 (33.3) GeV
M. =47 GeV

Ru_ = 0.81, Et1(2) 33.4 (31.5) GeV
M =53GeV

Fh own AR FE SN

Event : 899811 Run:152581 EventType : DATA | Unprescy33,34 11,13,45,53,23,24,25,26,27,29 30 Presc: 34,35,24
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Outlook for CDF Diffraction

Diffractive Sructure Functions:
-obtain xand Q*dependence
-measure forproton side of DPEevents(factorisation test)

Double Pomeron Exchange:
-J/y production

-bb jets

- exclusive low massproduction

Gapsbetween jets
- miniplug givesjet separation of 9 unitsin rapidity

Multigap hard production



Exclusive Diffraction

pp p X p Possible candidate (?
pp - p+X,tp - p+dlyip p

So far searchesfor: , .
- exclusive event witl

X =jet-jet

Currently triggeron: ... |
X=c_(Jly trigger) =i
X=0

much lower cross

section but cleaner

T

Developing trigger
forotherlow-mass
slates



Summary

CDFdetector working beautifully.
New BSC, mini-plug fully working, calibrated.

Run ll diffractive measurementsconsstent with Run |

New Results:
- Ratio of D to ND ratesshowsno significant Q°dependence

- Huge increase (x200) in double pomeron exchange dijets

sample
- Dijetsseen in exclusve region, but smooth distribution.

Prospectslook great for many new/improved measurements.



