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Diffrac tion 
  Experimenta lly: events conta ining a  rap id ity gap  (or tagged  p )    
    - assoc ia ted  with pomeron exc hange  
                                                     (ca rries vac uum quantum numbers)
 

Diffrac tion at CDF in Run IDiffrac tion at CDF in Run I

CDF made a  wide range of d iffrac tive measurements in Run I: 
Run I Results



Improvements for run IIImprovements for run II

Larger h c overage for rap id ity gaps and  
forward  jets: new BSC, minip lug.



The Minip lug CalorimeterThe Minip lug Calorimeter
New Minip lug  Detec tor enab les:

� Selec t d iffrac tive events from hit 
multip lic ity

� Measure very forward  jet 
energies 



Diffrac tive struc ture func tion
a lso measured  a t HERA 
 Þ  expec ta tion for Teva tron

F
jj

D(b) supressed  rela tive to 

expec ta tion from HERA 
parton densities 
  

� SD jj

� ND jj
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Diffrac tive d ijet p roduc tion in run IDiffrac tive d ijet p roduc tion in run I
 x = Frac tion of p roton's mmtm c arried  by pomeron 
 b = Frac tion of pomeron's mmtm c a rried  by pa rton

 X
bj
 =  xb 

LO QCD:              =



Sing le d iffrac tive (SD) d ijets:

�Trigger on roman pot hit
 p lus tower > 5 GeV

�Selec t 2+ jets: 
    c orrec ted  E

t
 > 5GeV, | h

1,2
| < 2.5

Non d iffrac tive (ND) d ijets:
   As above, no roman pot hit.
   (control samp le).

Variab les:

              x     see next slide.

Diffrac tive Dijets: event selec tionDiffrac tive Dijets: event selec tion
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� Currently measured  from ca lorimetry

� Sum over a ll c a lo. towers (| h| < 5.1) 
with E

t 
> 100 MeV

�MP E sc a le: ± 25%®  D(log x) ± 0.1

� RP trac king  soon

Peak a t  x = 1 from 
ND overlap  events

Approx. fla t a t x < 0.1
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Measurement of Measurement of xx 

Norma lised  in this reg ion (BG)



Jets in SD c ompared  to ND:
 

�   Slightly steeper E
t
 d istribution

�   Boosted  in d irec tion of 
outgoing p roton ( x << 1)

�   More bac k to bac k in f  

Diffrac tive Dijets: kinematic  propertiesDiffrac tive Dijets: kinematic  properties



SD/ ND d ijets -  d ifferent x ranges

� Good  agreement with run I in 
norma lisa tion and  x

Bj 
dependence

� No  x dependence observed  
   0.03 <  x < 0.1 (as in Run I)

SD/ ND d ijets -  d ifferent Q2 ranges

� No signific anc e Q2 dependenc e 
observed  100 < Q2 < 1600 GeV2

Diffrac tive Dijets: struc ture func tionDiffrac tive Dijets: struc ture func tion

x10
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Tagged  p : 0.035 < x < 0.095
rap id ity gap  p  side:  0.01 < x < 0.03
2 jets E

T
 > 7 GeV

       Þ  130 events

Inclusive s = 43.6± 4.4 (stat) ± 21.6 (syst) nb

Exclusive s < 3.7nb (95% C.L)

Double Pomeron Exc hange in run IDouble Pomeron Exc hange in run I

Mass Frac tion:
      R

jj/ X
= M

jj

cone

               M
x

exc lusive: 0.7 < R
jj/ X

 < 0.9

p p � p
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Phys Rev Lett 89 (2002) 081801
 Enberg, Ingelman and Timneanu

Boonekamp, Peschanski, 
Royon.
Phys Lett 87 (201) 251806

   Appleby, Forshaw
Phy. Lett B541 (2002) 108

Interest in Exc lusive DPEInterest in Exc lusive DPE

 Exc lusive Higgs Produc tion

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

Exc lusive d ijets pred ic t 
a round1nb run I c uts 
60pb  25 < E

t
 < 35 GeV, Dh < 1.

� Use to test calculations or to normalise calculations of diffractive Higgs:



Trigger Requirement

�

 Tag  p  in roman pots

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

� Ca l tower E
t
> 5 GeV

� 26 pb -1 presc a led  x5 

Add itiona l Event selec tion

�  0.03 <   x 
p
  < 0.1

�  Gap  in minip lug  (3.6 < h< 5.1)

�  N(good vertex) <= 1
�  No significant missing E

t
�  2+ jets (c one 0.7) E

t 
 > 10 GeV 

(c orrec ted  E
t
),| h

1,2
| < 2.5 

DPE Dijets: event selec tionDPE Dijets: event selec tion

 x200 improvement in sta ts on run I



DPE Dijets: kinematic  propertiesDPE Dijets: kinematic  properties

Jets in DPE compared  to SD:
 

�   Fa irly similar E
t
 d istribution

�   Jets now a lmost centra l    
aga in ( x 

p
~ x 

p
 )

�   Even more bac k to bac k in f  



DPE Dijets: Mass Frac tionDPE Dijets: Mass Frac tion

Min E
t
(jet1)          Cross Section (R

jj
 > 0.8)

  10 GeV         970 ± 65 (stat) ± 272 (syst) pb
  25 GeV           34 ±   5 (stat) ±   10 (syst) pb  

R
jj
 =      Dijet Mass

         Diffrac tive Mass

 

 R
jj 
w ill be la rge for 

 exc lusive events
(but <1 due to out of 
cone energy)
 Smooth d istribution

Note:
  Here c orrec tions for 
underlying event or to get the 
parton energy a re not app lied  
in the ca lcula tion of  M

jj



DPE Dijets: event p ic turesDPE Dijets: event p ic tures
R

jj
 = 0.36, E

t 
1(2) 36.2 (33.3) GeVR

jj
 = 0.81, E

t 
1(2) 33.4 (31.5) GeV

 M
jj
 = 53 GeV  M

jj
 = 47 GeV



� Diffrac tive Struc ture Func tions:
    - obta in x and  Q2 dependenc e
    - measure for p roton side of DPE events (fac torisa tion test)

� Doub le Pomeron Exchange:
    - J/ y  p roduc tion 
    - bb  jets
    - exc lusive low mass p roduc tion 

� Gaps between jets
     - minip lug g ives jet separa tion of 9 units in rap id ity

� Multigap  hard  produc tion

Outlook for CDF Diffrac tionOutlook for CDF Diffrac tion



� So fa r searc hes for: 
    X = jet-jet

� Currently trigger on:
    X = c

c
 (J/ y  trigger)

    X = gg
 muc h lower c ross 
sec tion but c leaner 

� Develop ing trigger 
for other low-mass 
sta tes
   

Exc lusive Diffrac tionExc lusive Diffrac tion
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�  CDF detec tor working beautifully. 
 New BSC, mini-p lug fully working , c a lib ra ted .

�  Run II d iffrac tive measurements c onsistent with Run I

� New Results:
  - Ra tio of SD to ND ra tes shows no signific ant Q2 dependence
  - Huge inc rease (x200) in double pomeron exc hange d ijets 
    samp le
  - Dijets seen in exc lusive reg ion, but smooth d istribution.

� Prospec ts look grea t for many new/ improved  measurements.

SummarySummary


