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Diffractive interactions at hadron colliders are defined as  
those in which no quantum numbers are exchanged 
between the colliding particles
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CDF II Detectors
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RPS       ςRoman Pot Spectrometers  0.02 < < 0.1   
0 < |t|< 2 (GeV/c)2

BSC       ςBeam Shower Counters       5.4 < < 7.4

MPCAL ςMiniPlug Calorimeters           3.5 < < 5.1

CCAL, PCAL   ςCalorimeters                   |< 3.6 
Tracking        ςTracking Detectors        |< 2.0
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Kinematics of Diffractive Events
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t - four-momentum transfer squared

- fractional momentum loss 
of antiproton

MX - mass of  system X

=M X
2/s

Selection of Diffractive Events 
¨ CDF Roman Pots 

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

¨ by presence of rapidity gap
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e
towers s

Ecal T

ď important to have MiniPlugs 

¨ Determine  using  Roman Pot Spectrometer tracking
¨ Also can determine  from ET in calorimeters 

Main challenge: multiple interactions spoiling diffractive signatures

use cal < 0.1to reject overlap events gnon-diffractive contributions
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Diffractive W/Z Production
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Diffractive W/Z production probes the quark content of the Pomeron

Á to Leading Order
the W/Z are produced 
by a quark in the Pomeron

Á production by gluons is 
suppressed by a factor 

of S

and can be distinguished by 
an associated jet
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Diffractive W ïprevious results
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Å Run I studies used rapidity gap method 

Å instead  of Roman-pots

Å CDF Phys Rev Lett 78, 2698 (1997)

ïFraction of W events due to SD                      
[1.15 0.51(stat) 0.20(syst) ]%

ïObserved fraction of events with a jet 

consistent with production via quarks

Å DØ Phys Lett B 574, 169 (2003)

ïFraction of events with rap gap                                      
(uncorrected for gap survival)

ïW: [0.89+0.19
-0.17 ]%

ïZ: [1.44+0.61
-0.52]%

Å Difference in CDF/D0 interpretation is the question of gap survival .                                   

Central W Forward W
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Diffractive W Production ïRun II
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reconstructed 
diffractive W mass

Identify diffractive events using 
Roman Pots:

accurate event-by-event ˅
measurement
no gap acceptance correction needed
Ŏŀƴ ǎǘƛƭƭ ŎŀƭŎǳƭŀǘŜ ˅cal

Lƴ ² ǇǊƻŘǳŎǘƛƻƴΣ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ˅cal and 
R˅P is related to missing ETŀƴŘ  ʹ˄

allows to determine:
neutrino and W kinematics
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Diffractive W  Production Measurement
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Á
cal < RP requirement 

removes most events with 
multiple pbar-p interactions

Á 50 < MW < 120 GeV/c2

requirement on the reconstructed 
W mass cleans up possible 
mis-reconstructed events

Fraction of diffractive W

RW (0.03< <0.10, |t|<1)= [0.97 ±0.05(stat) ±0.10(syst)]%
consistent with Run I result, extrapolated to all 
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Diffractive Z
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estimate 11 overlap ND+SD background events 
based on  ND cal distribution

37 diffractive ½Ҧ ŜŜκcandidates 

(RP track, cal<0.1)

Fraction of  diffractive Z

RZ (0.03< <0.10, |t|<1)= 
[0.85±0.20(stat) ±0.08(syst)]%
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Exclusive Production 
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Dijets,
, 

cp

p
_

}

Č suppression at LO of the 
background sub-processes
(Jz=0 selection rule)

ČάŜȄŎƭǳǎƛǾŜ ŎƘŀƴƴŜƭέ Ҧ
clean signal  
(no underlying event)

ÅAt the Tevatron we use similar processes with larger 
cross sections to test and calibrate theor.predictions
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Exclusive Dijet Production
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PRD  77, 052004 (2008)

Reconstruct

X system of mass - M mass,dijet  - M

 where,                                

Xj j

X

jj

jj
M

M
R

Method:
Select inclusive diffractive dijet 
events  produced by DPE 
p+p ŸIP +IPŸp+X(Ó2 jets)+gap
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Exclusive Dijet Production
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PRD  77, 052004 (2008)
Č Exclusive dijet cross 

section compared 
with  MC based on 
two models :      
ExHuME,   and        
excl. DPE DPEMC.

Č Cross section 
disfavors exclusive 
DPE model.

Č Calculation by 
Khoze, Martin, and 
Ryskinshows good 
agreement

Eur. Phys J C14, 525 
(2000).
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Exclusive  Production
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Theoretical Prediction:
V.A.Khoze et al. Eur. Phys. J C38, 475 (2005)

(with our cuts) = (36 +72 ς24) fb 
= 0.8 +1.6 ς0.5 events.

/ŀƴƴƻǘ ȅŜǘ ŎƭŀƛƳ άŘƛǎŎƻǾŜǊȅέ ŀǎ ōκƎ ǎǘǳŘȅ 
a posteriori, 
2 events correspond to ~ 90 fb,  agreeing 
with Khoze et al.

ET( ) > 5 GeV
| ( ) |< 1.0

Phys.Rev.Lett. 99,242002 (2007)3 candidates observed:
2 events are good  candidates
1 event is good 0 0 candidate 
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Exclusive DimuonProduction
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Many Physics Processes 
in this data:

3 GeV/c2 <M <4GeV/c2

exclusive  c in DPE

p + pŸp+ + - + p
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Exclusive J/ and (2s) 
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Fit : 
2 Gaussians + QED continuum

J/

(2s)
QED continuum

J/ production 
243 21 events

d /dy| y=0 = 3.92 ± 0.62 nb

Theoretical Predictions
2.8 nb [Szczurek07,], 

2.7 nb [Klein&Nystrand04], 

3.0 nb [Conclaves&Machado05], and 

3.4 nb [Motkya&Watt08].

s production
34 7 events
d /dy| y=0 = 0.54 ± 0.15 nb
R = (2s)/J/ = 0.14 ± 0.05
In agreement with HERA:   R = 0.166 ± 0.012 in a similar kinematic region

PRL  242001 (2009)


