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yessn Diffraction at LHC, Tevatron and HERA

Even 'normal’ people are becoming interested in diffraction at the LHC ...

Only 0** (or 2*%)
systems produced
P

bb background
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Very schematically, it's a glue-glue collider where you know the beam energy of
the gluons

« I's '‘Central Exclusive Double Pomeron’ process a useful tool at LHC?

« Do we understand diffractive processes well enough to use them for searches?



The Diffractive Program at the LHC
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Atlas has alternative very high
B*(2625m) optics to get to
coulomb region

Coulomb scattering: do/dt o 1/12
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Pomeron exchange 5x10-3 + 0.1
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Elastic scattering
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The Experimental Challenges for Exclusive States

Central Detector System

M2 = £ &S

Where ¢ , are the fractional momentum
/ losses of the outgoing protons
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Particularly promising scenarios for CEDP
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An example : The intense coupling regime of the MSSM

e.g. m, =130 GeV, tan 3 =50
(difficult for conventional detection,
but exclusive diffractive favourable)
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Alan Martin Manchester Dec 2003

O** selection rule suppresses A production:

CEDP ‘filters out' pseudoscalar production,
leaving pure H sample for study

Central exclusive diffractive production
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The MSSM with explicit CP violation - the ‘CPX’ scenario

Imagine a light scalar which couples predominantly to glue, and decays to b jets ...
would we see it at LEP, Tevatron or LHC?

CEP Exclusi ‘ In the CPX scenario, the three neutral
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CPX MSSM Higgs

b bbar very difficult because of large background:

O+ Selection rule \ Also, since resolution of taggers > Higgs width:

QCD Background ~ ™ __ s S/B o T'(H — gg)/AM o GpM%/AM
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Do we understand diffraction well enough to use it as a
search tool?

Important
— . background to
P exclusive process f
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As with all processes at hadron colliders, the structure functions are of
prime importance

4o (2,Q% 7 p—p' X x Ay ¥ ‘ ‘
e = 3, [ e (0, Q%) pP(6, Q% e, 1)

e 57 "hard scattering coeff. functions, as in incl. DIS

e p? diffractive PDF’s in proton, conditional probabilities,
valid at fixed = p, t, obey (NLO) DGLAP
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Diffractive Structure Functions at HERA
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Factorisation does not hold in PP
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An unproved statement : If there are no multi-parton interactions, then the
diffractive structure functions measured at the Tevatron are ~ the same as
those at HERA



Factorisation in PP
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- The cross section ~ factorises ...

How reliable are the predictions?

o

= L(M*,y) 6(M*)«—
Effective luminosity for /

» P

Hard subprocess
cross section

Q

G > » P

.. S0 can be checked by measuring higher

production of mass M at rate processes at Tevatron and LHC
rapidity y
) Rate at Rate at
Particle . . Decay channel BR 2 4x102 cm2 s-1 103 em? -1
B*=1540m B* =200-400m
(no acceptance / analysis cuts)
Yeo yJhy — y pru- 6 x 10+ 15/h 62/h
3 ub
(3.4 GeV) B e K* K- 0.018 46/h 1900/ h
Xbo i I 39
(9.9 GeV) 4 nb [KMRS] YY—oyptu 10-3% 0.08/d 35/d
H 01+10fb —
bb 0.68 0.02/ 11
(120GeV) | assume 3 fb ¥ ¥
&)

K. Terashi (Rockefeller Univ.)

KMR Prediction
Eur. Phys. |. C19, 477 (2001)

—p 0(pp—p+X (= J/¥+y)+D)
~ 70 pb at |y/*|<0.6 (factor 2-5 uncertainty)



How reliable are the predictions?
CDF Run Il Preliminary
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Summary and work in progress

* Real discovery potential in certain scenarios

« Possibility to measure Higgs branching ratio to e.g. b or t - complementary
information fo conventional searches

« Azimuthal asymmetries allow direct measurement of CP violation in Higgs sector

« Assuming CP conservation, any object seen with 2 tagged protons has positive C
parity, is (most probably) O, and is a colour singlet

* Need theoretical and experimental verification of the cross section and
background predictions

* If we can get the pots close enough for level 1 trigger, and increase the
acceptance at 120 GeV, this project is extremely exciting - can we do it?

http://glodwick.hep.man.ac.uk/conference
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