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Introduaiion

Diffractive interactions at hadron colliders are defined as
those inwhich nogquantum numbersare exchanged
between the colliding particles
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CDF 1l Detectors
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KinematicsofiDiffractiverEvents @

t - four-momentum transfer squared

& - fractional momentum loss
of antiproton
My - mass of system X

e=M 2l's
Selection of Diffractive Events

CDF Roman Pots

acceptance ~80% for
0.03<,,,<0.10, |tpbar|<1((3eV/c)2

by presence of rapidity gap
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Methodls

Determine £ using Roman Pot Spectrometer tracking
Also can determin€& from E:in calorimeters
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Main challenge: multiple interactions spoiling diffractive signatures
use&ca< 0.1to reject overlap eventg non-diffractive (:ontrlbutlonc
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Difffiactive W/Z Pratidciion

Diffractive W/Z production probes the quark content of the Pomeron

A to Leading Order A production by gluons is
the W/Z are produced suppressed by a factor
by aquarkin the Pomeron of Ol

and can be distinguished by
an associated jet

A 4

ol
ol
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Difffiactive W i previousreeslii P

A Run | studies used rapidity gap method
A instead of Romampots
A CDF Phys Rev L&8, 2698 (1997)

T Fraction of W events due to SD
[1.15 0.51(stat) 0.20(syst) 1%

I Observed fraction of events with a jeg
consistent with production via quarks”
A D@ Phys Lett B74, 169 (2003) |

I Fraction of events with rap gap
(uncorrected for gap survival)

T Z: [1.44+O'6]:0_52]%
A Difference in CDF/DO interpretation is the question of gap survival .
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Difffactive W Pratluctiory- Run I

|dentify diffractive events using

Roman Pots: Enies =5
accurate evenby-eventVv Faﬂr_cf"_:':;" 'LF’“""“'“W Hear ==
measurement 5,_‘! : ém,{énf 2w mesim
No gap acceptance correction needgd ﬂzs.:- L—06 b Constant 21894 1.67
OFy auAafd O f Odz | L“;I . Sigma 1211 0.69

£ 20
cal 2
E “ 15F
towers 1of
LY 2 LINPRdAzOGA2Y S Gl F r

WP s related to missing# Y R,

36—36"50 %010 12u 140 160
§RP . fcal _ Er e—nV GeVic?)
Js
allows to determine: reconstructed
neutrino and W kinematics diffractive W mass
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Difitiactive W ﬂmdmmﬁmn\MeaSUﬁ

W— eluy CDF Run Il Preliminary
A cal<« £RP : 2 _|-= RP track L=0.6 fb"
A ECI<ERF requirement | 10, < o o e
removes most events with ® |RPtrack o o
. . . [ B0<M,, <120
multiple pbarp interactions ' " n” o
i S
L IS o
A 50<M,< 120 GeVE : 4
requirement on the reconstructe °f  .* o
W mass cleans up possible : f
mis-reconstructed events i3 f

-25 2 15 -1 05 0 05 ...|1

|ngm{(‘:,
Fraction of diffractive W

Ry (0.03<€<0.10, |t|<1)=[0.97+0.05(stat)+0.10(syst)]%
consistent with Run | result, extrapolated to &l
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Diffractive Z

Z— e/l CDF Run |l Preliminary
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14 —_ nc;rrn o SO)
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Z— &/l CDF Bun ll Preliminary
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estimate 11 qvérla""
based on NRdistributig

]

Tt

10°} - PP track, £<0.1

— ND (norm -1<log&<-0.4)

Fraction of diffractive Z
R,(0.03<€ <0.10, [t|<1)=
s5=1  [0.85+0.20(stat)+0.08(syst)]%
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ExclusiwvelRoaduction

4

C suppression at LO of the
backgroundsub-processes
(J=0 selection rule)
CAaSEOf dzAA @S OKLl y
clean signal
(no underlying event)

A At the Tevatron we use similar processes with larger
cross sections to test and calibrate thepredictions

_ Dijets,
P

} TV
p XC
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Events

ExclusiwveDijetiPsdduction

PRD 77, 052004 (2008)

Method:
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(stat. only)

—

DPE data (stat. only)
POMWIG: CDF®H1

ExHUME events produced by DPE

+

Best Fit to Data p+pY |P+|PY p + X( 02 J

3.6 < |ngapl < 5.9
E? > 10 GeV
Eft < 5 GeV

|||||
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.R =M./ Mx RECOI’]S'[I’UC'[ Rjj — %’ where

X
M - dijet massM, - mas®f systenX
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ExclusiveDijetiPodduction

PRD 77, 052004 (2008)

Exclusive dijet cross
i Data corrected to hadron level section compared
with MC based on
two models :
**mu.....  Exclusive DPE (DPEMC) ExHUME and
excl. DPE DPEMC.
Cross section
+ ............... ExHUME disfavors exclusive
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rrrrrrrrr DPE model.

B> :t: """"""""""""""""""" Calculation by
" 41<25 Khoze Martin, and

1 36 <, <59 Ryskinshows good
0.03 <5 <0.08 stat. ‘l,‘i[ stat. @ syst. uncertainty agreement
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P I B Eur. Phys J1@, 525
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Jet EM™ (GeV)
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Exclusiwe yy Prodluction

Phys.Rev.Lett. 99,242002 200'7 - )
Tys-Rev.Le (2003 candidates observed:

_r 2 events are goodyy candidates
1 event is goodi®n® candidate

1

_p = Theoretical Prediction:
L | V.A.Khoze et al. Eur. Phys. J C38, 475 (2005
o (with our cuts) = (36 +7224) fb
s ) = 0.8 +1.60.5 events.
N [ tyy20 &880 OflFAY AGRA
= ! aposterior]
E{y) > 5 GeV 2 events correspond te ~ 90 fb, agreeing
In(y) |< 1.0  with Khozeet al.
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ExclusiveDimuon Prodluction .

p+pY p wtp +p 3GeVE<M, <4GeV/e

Many Physics Processes " -
. . J/
in this data: r >—"
P ? *P P P v+ IPS Ty > ptu

Y n Y
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prltj ’ % :I / wp
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E/< IP+IP—>;,;C —>(J/w+j/
exclusivey.in DP
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Exclusive i andhy(2s)

J/ production
243 21events PRL 242001 (2009)
d /dyl,-=3.92 #0.62 nb Iy

Theoretical Predictions
2.8nb [Szczurek07,],
2.7nb [Klein&Nystrand04],

3.0nb [Conclaves&Machado05], and .,
3.4nb [Motkya&Watt08]. g
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Fit
2 Gaussians + QED continuuin

[4)]
o

Events per 1 OMeV/c?

Y
[=)
[T

S production

34 7 events 3 31 32 33 34 35 36 37M33 ggw 4
d Jdyly= = 0.54+0.15nb (o (Geie)
= (28)/J/ = 0.14+0.05

In agreement with HERAR = 0.16&:0.012 in a similar kinematic region
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