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Outline

1 - Soft Diffraction

B Theoretical overview on soft diffraction Kaidalov
B Reggeon calculus for soft diffraction Poghosyan
B Soft diffraction Re-Visited Maor

B Aspects of Higgs production at the LHC Gotsman

B Color fluctuations and gap survival probability at LHC Strikman

B One particle inclusive and unitarized Pomeron models Martynov

2 - Elastic Scattering and Total Cross-Section

B Amplitudes pp, pp in Coulomb interference region Ferreira

B GPD and elastic scattering at LHC Selyugin
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m Outline (continued)

B Froissart bound for o;,,.; Martin

B Theoretical aspects of elastic scattering at HE Kundrat

B Total cross section at LHC: Models and Exp. Consequences Cudell
B »p elastic scattering at LHC and proton structure Luddy

B Optical theorem and elastic nucleon scattering Lokajicek

B Pomeron, duality, saturation Chung | Tan

M pp elastic spin observables confront QCD Sivers

B Reflective elastic scattering at LHC Troshin
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Outline (continued)

B Analytic properties of DPE amplitudes Teryaev
B Low-x structure functions using discrete BFKL Pomeron Ross

B Soft gluon resummation for gaps between jets Marzani
4 - Central production, Higgs

B Central exclusive y. production Teryaev
B Central exclusive Higgs production:vector mesons, jets, Higgs Cudell
B Beyond Standard Model Higgs search Heinemeyer

B Exclusive Higgs production in a triplet scenario Huitu
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Soft Diffraction  (Kaidalov)

 EEEEE
Contents.

m [ntroduction. s- and t-channel points of view
for diffraction.

m Unitarity effects in Gribov's approach.
m Interplay of soft and hard diffraction.

m Large mass diffraction and role of pomeron
interactions.

m Conclusions.
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Soft Diffraction  (Kaidalov)

Introduction.

m Diffractive processes constitute = %0(’0’).
Investigation of these processes gives an
important information on dynamics of strong
interactions at high energies.

Some important problems of diffraction:
m The nature of the pomeron in QCD.

m Role of s-channel unitarity and multi- pomeron
exchanges.

m Small-x problem and “saturation” of partonic
densities as x—=>0.

m Violation of QCD and Regge factorization in

diffractive processes. _
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Soft Diffraction  (Kaidalov)

" A
DPE Higgs production.

Central exclusive production of a Higgs
boson at very high energies. Cross section

depends on gap survival probability.
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Soft Diffraction

mE
uppressmn of diffractive dijets at

Tevatron.

H1 fits vs. Tevatron

01

10

- HIfit2 + - CDF data
— H1fit-3 EX*257GeV
- (Q%=75GeV?) 0.035 < £ < 0.095

|t|<10GeV

H1 2006 DPDF Fit A T
- — H12006 DPDF Fil B

0.1

B
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(Kaidalov)

Suppression in hadronic
Interactions is due to
multipomeron exchanges.
V.Khoze et al ( KKMR)

describe CDF data in multi-

channel eikonal model.
Important for Higgs
production at LHC.



Reggeon calculus for soft diffraction

(Poghosyan)

Regge pole exchange diagrams for SD and DD

The process of soft diffraction dissociation is closely related to small angle elastic scattering:
h+h,—h+X,, h+h =X +h, h+h =X +X,,

where these processes may be considered as binary reactions where each of the incoming
hadrons may become a system which will then decay into a number of stable final state
particles.

fz_, h_,

EDSO09, CERN, 29 June 2009 M.G. Poghosyan 2
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Reggeon calculus for soft diffraction

(Poghosyan)

Triple-Reggeon coupling

Analogous to the optical theorem, Muller’s theorem relates the inclusive cross-section for
the reaction /;,+h,—h,+X to the forward scattering amplitude of the three-body hadronic
process h,+h,+h,—h,+h,+h,.

EcTacT;‘c = 23mT,

aa

h, h, 2 h, h, _
h, h,
R _
i = 28m R R
i=
— X L] -
;13 h:, i............--......E ;1_7 .
EDSO09, CERN, 29 June 2009 M.G. Poghosyan 3
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Reggeon calculus for soft diffraction

(Poghosyan)

Conclusion and predictions for LHC.

The model is simple but it gives a good description of data on soft diffraction dissociation.

NsTeV | o, mb | o, mb | BGeV? |agy(M/s<0.05) mb |op,(dn>3) mb
0.9 66.8 14.6 15.4 8.2 5.7
10 102 27 19.8 12 6.2
14 108 29.5 20.5 13 6.4

Based on the results of KT-MP Pomeron intercept renormalization scheme, we expect to
have up to 5% uncertainty due to enhanced diagrams for total and elastic cross-sections

and up to 10% for diffractive dissociation cross sections.

EDS09, CERN, 29 June 2009
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Soft Scattering Re- Visited (Maor)

Soft Scattering Re-Visited

Uri MAOR
Tel-Aviv University

EDS’09, CERN Geneéve
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Soft Scattering Re- Visited (Maor)

3
I shotl discuss the modellin 3 o the above dynamicat

observations with special emphesis on:

o The impfications of s-chapnet screening and FPemeres
enhancement on Seft Sca.ﬂrﬂ'n} and its mptial gap
sural probal litves .

o The appreach of tHe efastic ampbitude | at smat?t impact
yammd-a—- b) fhvard He blacx ditc Lound.

o How mych d{fj—mﬁon (S‘Eﬂ" ard Aard_) do we ?fpec'." at
erceding & ”H}"x eneryies .

e The J'rﬂ-ﬂ’p&uf Le fween 'Hneﬂ"’ and daten dm@st 'n
seft saaftering maemsgg.

® The identification of experimmtal sigpatures imptiad by
the above.

® The ngture OJ- He Pomeron and |t @cO fwda'h‘aps. Wha ¢
is +he reblotion betueen soft amd hard fo merons ¢
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Soft Scattering Re- Visited (Maor)

4.5
A% ¢
) G > e > = are compatibte.
2) MR estimates ¢F G are barger than G4 M.
5) '7"'18 th C,m Mr{c'l\( &-Fw&n Tevatron = LHC W=10° GeV
GLMM « A M R kco eme GLMM KMR(07) KMR(08)|{GLMM KMR(07) KMR(08)|GLMM KMR(07) KMR(08)
. - owe(mb)| 733 740 737 921 880 917 |1080 980 1080
when ContPﬂr‘ma, g . ou(mb) | 163 163 164 209 201 215 240 229 26.2
q) rﬂ en '_[1 P" bficotons g a;‘g(m:[) 98 109 138 118 133 190 M4 157 242
: il 86 44 4.1 10.5 5.1 4.9 12.2 5.7 5.6
had ;0: " g O;" ‘ 1;'_'“" &b." oMl 1, g5 97 13 82 141 22 100 186
e .3_ P‘f’"’s e l.,"}l, MasS  lowmb)| 54 72 61 134 2 63 173
3 . [ fatoar| 043 046 042 053 Z 041 057
sechr of G s omitt® ! ‘ |

) TABLE III: Comparison of GLMM, KMR(07) and KMR(08) outpu
5) The extensive LR (e9) 4 e

anafsis of .‘.’_0.:’!—;_ c.apvr'ncfna-ﬂ, demorstrates the nead 7 supp-fement
te 3R M«#J%‘ with secendar Rrgg,e vrtrtbutions such as PPR
and RRP. LAy R addresses the rzsmn-of? enhanced centribeton oafy at
its Guest onfer. As such this emﬁrsls hae very “imi' Hel re@vance ih
() wug [o7) ard 6LHM (08) aleutations oS dlieq 5 a® Qsistency cheoks
as beth modes neemd an qr:sr'-l-carx( dEd & bacicgraved ferm
So as f5 repridace fle <P F Jafo. '

?) Mle +hat LicriR(01) were abte T fif He data at Sgo and [geo Gev
on'af q5+€r a retlive nermofiz ation e L ad- -1 "4
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Soft Scattering Re- Visited (Maor)

2

+ Conct ud[rré Re ma rxs

) A primacy mplrcation of FPemervn enhancement is
that O;; and G are ®duced at LHC and above.
Both GLMM and iR predictions are 1020}, Guwer
than estimated 2 years ago. -

2) A mfnsuremeﬂf;f Od aM G, , in particudar bigh
mass, 1s crifica f#f the  undertands, 4 q_-F Pomerse,
enhancement and f"s dects (re wl'caﬂf}po.

3) T wish & ond with o ommon <ense remjnder. obvinsty,
any rexsonable medef applied T the mueli Tévr range
s required f5 ra.sonaﬁﬂl repreduce The SppS- Tevatn,
data. Tt s alBe olvious tmt thi is not sudticrent.

Te remind \ou, the ronge of ”{?{'&‘m{, * Car Predichions
at the LHC spresds from 90 mb (Quyy Ky to
23e mb (Trashin and TYurin).
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Aspects of Higgs production at the LHC

(Gotsman)

ASPECTS OF HIGGS PRODUCTION AT THE LHC

Errol Gotsman
Tel Aviv University
QOutline

GLMM model for high energy soft interactions incorporating multi eikonal scattering plus
multi-Pomeron vertices.

Hard matrix element
Estimates of Survival Probability for Central Higgs production at LHC.
Comparison with competing models

Summary
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Aspects of Higgs production at the LHC

(Gotsman)

Survival Probability for exclusive central diffractive production of the Higgs boson

Fig-a shows the contribution to the survival probability in the G-W mechanism
Fig-b illustrates the origin of the additional factor (| S2 . |)

Eikonal s-channel corrections give rise to the LRG survival probability of hard
diffraction.
Experimental evidence — hard dijets with LRG at Tevatron are scaled down by a
factor {| S%|) ~ 0.1, compared to dijets at Desy (due to screening).
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Aspects of Higgs production at the LHC

(Gotsman)

Survival Probalitity including G-W, Enhanced, and Semi-Enhanced diagrams

(Preliminary)

Survival probability (S2%) Tevatron | LHC
i G-W + enhanced diagrams 1.51 0.24
i G-W + enhanced diagrams

+ semi-enhanced (perturbative) | 1.48 0.23
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Color fluctuations and gap survival

probability at LHC  (Strikman)




Color fluctuations and gap survival

probability at LHC  (Strikman)




Color fluctuations and gap survival

probability at LHC  (Strikman)




Color fluctuations and gap survival

probability at LHC  (Strikman)
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One particle inclusive and unitarized

Pomeron models (Martynov)

Outline

Q Unitarization of pomeron
8 @ Elastic scattering
@ Inclusive process

Q One-particle distribution
@ Experimental data
@ Description of the data

E. Martynov BITP, Kiev

One-particle distribution, unitarized pomeron
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One particle inclusive and unitarized

Pomeron models (Martynov)

One-particle distribution

[e]eJe] )

1E+10 ¢ 14
1E+9 L — dipole
. t - — - ftrpole
1E+8 ——— dipole | .
1E+7 - - - - tripole 2 LT
1E+6 3% N\ - Cod® a2 T 14 TeV (+5)

14 Tev (x10°)

[T
Ed% /d°p (mb/GeV?)
m
A
dnidn

0.00 2.00 4.00 6.00 8.00 10.00
p,(GeV) n

E. Martynov BITP, Kiev

One-particle distribution, unitarized pomeron
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Amplitudes pp, pp In Coulomb interference

region (Ferreira)

Topics

Near Forward Scattering Amplitude
Coulomb Phase

Analysis of Data
19 - 63 GeV
541-546 GeV

1800-1960 GeV
Amplitudes: slopes and zeros

Derivative Dispersion Relations for Amplitudes
DDR for t =0

Derivative Dispersion Relations for Slopes

A reference: A.K. Kohara, T. Kodama, E.F. : hep-ph 0905.1955
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Amplitudes pp, pp In Coulomb interference

region (Ferreira)

Parametrization of Near Forward Scattering Amplitude
For small angles

FN(s, t) ~ F{(s,0)eB%"2 + iF]V(s,0)eP1t/2

Usually Br and B, are treated as having equal values. We allow

Br # B,

For low |t| , the strong differential cross section has approximate
form with single exponential slope

do do

as _ |99 Bt
gt~ |dt|,_, °
with ,
B:,O Br + B
1+ p?
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Amplitudes pp, pp In Coulomb interference

region (Ferreira)

1800 GeV : parameter values and comments

Parameters (with fixed p = 0.14 and p = 1.0 ) are given in the
table. Although there are large variation bars, notice that the

lowest X2 are obtained with Bgr larger than B, for both
experiments.

Table: Forward scattering parameters at 1800 GeV

Exp. o(mb) P B;(GeV~—?) Br(GeV —?) X?

E710 | 72.75+0.19 | 0.14 (fixed) 16.304+0.04 115.574+ 164.20 | 0.6020
E710 | 71.824+0.18 | 0.14 (fixed) 16.28+0.04 B, (ﬁxed) 0.6060
E710 | 72.65+0.19 1.0 (fixed) 16.28+0.04 167.93+ 48.56 0.5961
CDF 80.92+0.44 | 0.14 (fixed) 17.00+0.09 72.01+ 116.15 1.771
CDF | 9.98+0.43 | 0.14 (fixed) | 16.98-+0.09 B, (fixed) 1.775
CDF 80.16+0.43 1.0 (fixed) 16.87+0.09 85.73+ 16.94 1.705

Observing the large differences in x?, we learn that the E710 data
are more compatible with the forward scattering basic expression
for do/dt than the CDF data.
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GPD and elastic scattering at LHC  (Selyugin)

Contents

. Introduction

2. GPDs and hadrons form-factors

3. t-dependence of the GPDs

4 Unitarization of the elastic scattering amplitude

5. The differential cross sections

6. Conclusion
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GPD and elastic scattering at LHC  (Selyugin)

General Parton Distributions -GPDs

T

Electromagnetic Energy momentum
form factors tensor
(charge distribution) form factors

(matter distribution)
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—
=]

ds/dt,(mb/GeV2)

w

PREDICTIO

GPD and elastic scattering at LHC  (Selyugin)

NS mw—pp (Js =10, 14 TeV)

pp /(s) =14 (TeV)
/(8) =10 (TeV)

0.0

0.5 | 1.0 N 1.5 ‘2.0
-t (GeV2)

JsU 1.8 TeV;  p(0)=0.208; o, =80.3mb;

JsU10 TeV;  p(0)=0.238; o, =132 mb;

JsU 14 TeV;  p(0)=0.235; o,, =146 mb;
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The Froissart bound for o, (Martin)

Improved Froissart bound
oiot(s) < m/m2(Ins)* where ©/m?2 = 60mb
Can improve with average cross section
Grot(8) = 1/ [7 04ou(8')ds' < m/m2(Ins + C)?
New rigourous result on inelastic cross section

Oinel < T/4m2(Ins)?
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Theoretical aspects of elastic scattering at

HE (Kundrat)

Theoretical aspects of high energy elastic

nucleon scattering

V. Kundrat, M. Lokajicek, Institute of Physics AS CR, v.v.i., Prague, CR
J. Kaspar, CERN, Geneva and Institute of Physics AS CR, v.v.i., Prague, CR

Introduction

General eikonal model approach

Elastic hadronic amplitude

Profiles for pp at 53 GeV

Model predictions for pp elastic scattering at the LHC
Luminosity estimation at the LHC

Conclusion

NoOORWDN~
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Theoretical aspects of elastic scattering at

HE (Kundrat)

resulting profiles

2
€
50.1
o
E o
3 pp 05 GeV
6.125
0.1
"""" - — Ih(s.b)P
— Imh(sb)
0.05
Re h,(s,b)
(e )
.025 —— ai(s,b)
0 r gy m———y
—0.025 |-
N T O T S A A A
1 2 3 4 5 B 7 8 9 1
b (fm)

Fig. 3

Fig. 3: original oscillating profiles (statistical errors)

Fig. 11: final shape of profiles; full lines:

red ... peripheral elastic profile
green ... central total profile
yellow ... central inelastic profile

“original” values of total, elastic and inelastic rms and of cross sections conserved

Elastic and Diffractive Scatterinq 2009:Summary on theoretical aspects — p. 36/??




Total cross section at LHC: Models and EXp.

Conseguences (Cudell)

The total cross section at the LHC
The basic problem

No theory

@ General principles:

e analyticity
@ unitarity of partial waves

@ several possibilities:

e simple or multiple poles
e cuts (eikonal, U matrix, multi-channel eikonal, KMR,...)

@ Phenomenological fits and extrapolation
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Total cross section at LHC: Models and EXp.

Conseguences (Cudell)

The total cross section at the LHC
Cuts

Unitarity problem

Our model with soft+hard
pomerons violates

unitarity at small b 2N e
around the Tevatron Y
energy, assuming the t t\xh
dependence given by ' ) _;{;—H
Fi(1)
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Total cross section at LHC: Models and EXp.

Conseguences (Cudell)

The total cross section at the LHC
Cuts

Unitarised hard+soft pomerons

| Two simple choices:

@ “Saturation”: cut %, 14 7oV
ImA(s. b) at 1 and : |

add a smoothing 2 | i
: 4 ll'l_.-llllul_!l‘
function - in some E T gt N
. 05| |
sense minimal |
5 1m0

15
b (GeV-)

unitarisation
@ Use a simple eikonal
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Total cross section at LHC: Models and EXp.

Conseguences (Cudell)

The total cross section at the LHC
Cuts

Consequences for oot

O 1500 - o
E bare ,-
E 150.0 )
,;ﬁcﬂ; | The total cross section
# ___/'
e i could reach ~150 mb:
ETART) ,’;__;-f.r’_;’
e o10t(10TeV)=132 mb
,_._.——-—""'"'_-.—F(l g[of( 1 4TEV)= 146 mb
A 1 32 10 1 08
V5 (Gev)
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pp elastic scattering at LHC and proton

structure (Luddy)

valence quarks
(confined 1n a core) (~0.2F)

shell of baryonic charge (~044F)

quark-antiquark condensed_ ground state (~0.86F)
(qq condensate)

Condensate Enclosed Chiral-Bag Model
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pp elastic scattering at LHC and proton

structure (Luddy)

14 TeV

Kundrat- LokajiCek

6x10?

5x10? .
West-Yennie

| | |

0.006 0.008 02.01
-1 (GeV))

do/dt when Coulomb interaction is included in our model. Calculation by Jan Ka$par.
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pp elastic scattering at LHC and proton

structure (Luddy)

Conclusion

We, therefore, find two distinct classes of models

pp 14 TeV

Present work (hard pomeron)

10

Differential cross sections do/dt (pp) (mblGeVz)

.

.....

Ry
o

DR
e
., TS

S
.....

.........
-

Present work (low-x gluons)
Block et al.

Bourrely et al.

Desgrolard et al.

Petrov et al.

-
-
-
~~

-~
~
“.el
.
~.a
LT

2o
.......
.......
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pp elastic spin observables confront QCD

(Sivers)

~ ® OfFallon et.cl.
4L T=10.85 GeV

D.G. Crabb et al., P’ [GeV/c]”

PRL 41, 1257 (1978)
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pp elastic spin observables confront QCD

(Sivers)

- 149
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Reflective elastic scattering at LHC

- process:

Elastic scattering, amplitude and S-matrix of this

S.(s) =1+2if,(s)=> S(s,b)=1+2if (s,b)

Impact parameter representation (unitarity):

Imf(s,b) = f (s,b) [ +77(s,b)

[ Structure of S(s,b) for the pure imaginary
amplitude f(s,b) in the s and b plane:

]

S(s,b)>0
Absorptive scattering

D

S(s,b)=0jv
S(s,b)<0 D

Reflective scattering

S(s.,b=0)=0 S

[S(s o b=0)=—1 A

b

(Troshin)
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Reflective elastic scattering at LHC  (Troshin)

Phenomenology (based on chiral
quark medel for U-matrix)

ﬁtal, elastic and inelastic cross-sections; \

Differential cross-section:

Knee in cosmic rays energy spectrum and other phenomena in this
field;

Estimate for the gap survival probability is 0.2.
_———————————
Large values of &, (s) =230 mb
and ratio ¢,(s)/o,,(s)=2/3
at the LHC energies (14 TeV), while G, (5) =77 mb.
Standard background estimations remain valid.
w’[e the strong model dependence of numerical estimates. /
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A short digression on the BSW impact

picture

702 I T R I T | I T N N A
1 2 3 4

10 10 10 10
Vs (GeV)
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A short digression on the BSW impact

picture

—-0.1

p p elastic
Vs = 1.8 TeV
Vs = 14 Tev

—-0.2

10
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A short digression on the BSW impact

picture

23.5GeV (x10%)]

30.5GeV (x10°)

. . IaAgy

44.6GeV (x10%)

-3 > [Tyl ¢ Ef - |

53GeV (x1o%

e Tree
-6  62.5GeV
LA ;

1 1 1 ‘ 1 1 1 ‘ 1 1
0 2 L 6
t] (GeV/c)
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A short digression on the BSW impact

picture

Neither Tel Aviv nor Durham models have this increasing ratio

0.5

Te1/ Tiot

0.1 - -

0 | | |

10
Vs (TeV)
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Analytic properties of DPE amplitudes

(Teryaev)

i Main Topics

QCD factorization and its violation
QCD factorization vs analyticity

Analyticity and crossing for hard exclusive
lepton hadron reactions

DPE specifics and the role of Steinmann
relations

BABAR data: violation of factorization typical?
Possible implications for Higgs production
Conclusions
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Analytic properties of DPE amplitudes

(Teryaev)

Hot topic for (p)QCD: BABAR

& data 0905.4778 [hep-ex]

= Pion-photon transition FF

= Where is
attractor?!

QM FIOM (GeV)

0.3

0.l

— S CLEGD ‘ —
: ® LBABAR :
: ++ :
- 4 T
: e + :
[ :
# —
len J
i I PR N N T N T TR TR T TR TR T T N T A ]
] 10 20 30 40
Q* (GeVY)

- O CELLO
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Low-x structure functions using discrete

BFKL Pomeron (Ross)

» To fit low-x data from HERA to discretized eigenfucntions of
BFKL kernel.
(Discrete eigenfunctions simulate description of data by a
Pomeron as a Regge pole),

» Extract low-x gluon distribution for applications to jet
production and diffractive events at LHC.

Low-x Gluon Distribution from Discrete BFKL Pomerons EDS2009, 1 July 2009
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Low-x structure functions using discrete

BFKL Pomeron (Ross)

fmpact Factor: mos T BARUMM
e ZEUS - -P with shifts ~o
— — 2
O = AR, b =2Gev? &0 [ [ |

ININININ

:Q’=‘4.5‘Ge\/1‘ | 0°=6.5 GeVz‘ :O’=‘8,5‘Ge\/z‘ :Qz=‘10(‘3eVz‘

1. Linear Shift: 0F

e R NN
no = —0.74n, 0 = 076 o ’ ’

x2~3perDOF " \\, \\ \\ \,

2. Non-linear Shift: _ \ 7 N\ 7 \ 7 \
T]((D) =TMNo —I—n/’ | — Eo‘=7o GeV? Eo’=90 GeV? EQ’=12OGeV’EQZ=1SOGeV’

0)1 0 : l l l : l l l : l l l l l il

o = —0.74n, ' = 0760 1} ANF O sf %

2 E Qz=‘200‘ Ge\‘/ E Qz=‘250‘ Ge\/‘“ E Qz=‘350‘ Ge\/‘¢
o [57200 GeV'} @'7250 Gevl} @'7350 Ge
x~ ~ L.1 per DOF 0™ w?* 10?107

X

Low-x Gluon Distribution from Discrete BFKL Pomerons EDS2009, 1 July 2009
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Soft gluon resummation for gaps between

jets (Marzani)

The observable

Production of two jets with

* transverse momentum Q)
* rapidity separation Y jet radius R

e

.o . Qo can be rather large:
 Emission with kT > QO the gap is a region of

: . : : : limited hadronic activit
forbidden 1n the inter-jet region Y
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Soft gluon resummation for gaps between

jets (Marzani)

“wider” gaps

Y

N

Plenty of QGD eftfects

Forward BFKL Non- forward BFKL
(Mueller-Navelet jets) (Mueller-Tang jets)

Fixed order

sboj
buipea|-Jadng

Wide-angle soft
radiation

‘)

>

L =1In— “emptier” gaps

0
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Soft gluon resummation for gaps between

jets (Marzani)

Global logs and Goulomb gluons
(no gluon outside the gap)

f(O) _ O_(O) /O_born

001 ‘ - ‘ \ ‘ \ ‘ \  loon

* solid lines: full resummation
* dashed lines: ignoring ¢ 7’s
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001

\S = 14 TeV
Q, =20 GeV
R =04

New = 45

_ Q=100CeV

@ = 500 GeV

0

1 2 4

Large Coulomb gluon
contributions !
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Central exclusive . production (Teryaev)

i Main Topics

= QCD factorization and ‘Durham Model’

= Heavy quarkonia: inclusive and exclusive
production

= Generalized (skewed) UGD and positivity

= Relative contributions of spin 0,1,2 for various
UGD

= Helicity amplitudes
= Conclusions

Elastic and Diffractive Scatterinq 2009:Summary on theoretical aspects — p. 59/??



Central exclusive . production (Teryaev)

Density matrix positivity and
GUGD

= General property (counterpart of unitarity) phys.Rept.470:1-92,2009.

= NP matrix elements (and impact factors)

-parton (-hadron) density matrices

— Cauchy—Schwarz—Bunyakovsky - type inequalities

|<A|B>|2 < < A|A><B|B>

Collinear GPD — Ryskin; Pire,Soffer,OT; Radyushkin; Pobylitsa
GUGD:

soff r 2 2 ! 1), K " 10, " FqoM
foalzn oy Koe ki t) = V/fsl-i Ny ke 1i3) - fo (z1, K 40 pe?) - Fu(t1)

Saturation — for limited number (or correlation between)
intermediate states (= effective dimension of vector space)
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Central exclusive Higgs production: vector

mesons, jets, Higgs (Cudell)

Central Exclusive Production
Rasults for CDF

DIJETS

Many curves go through the
datal

For instance, change the
lower scale in the Sudakov

factor

0.1

{0000

Le-l5
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Central exclusive Higgs production:vector

mesons, jets, Higgs (Cudell)

Central Exclusive Production
Results for LHC

LHC DIJETS

One can predict the jet LHC cross section using the CDF result to
calibrate it

» For typical cuts of
FP420

parameter value

proton fractional | 0.002-0.02 _ ﬁ
momentum loss i
jet rapidity _ ™

mass of jet >50 GeV ;
S 20 30 40 50 60 70 80 90 10
ETi® [GeV]
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Central exclusive Higgs production:vector

mesons, jets, Higgs (Cudell)

Central Exclusive Production
Conelusions

7 CONCLUSIONS

NEW MYTHS | NEW REALITY
THE CALCULATION IS PERTURBATIVE | k~0.8—-1.5GEV

THE UNCERTAINTIES OF THE FACTOR 10-200
CALCULATION ARE SMALL

importance of CDF data to test theoretical ideas

OHiggs < 2 fb for My = 120 GeV

oj at the LHC could further constrain the Higgs cross section

odderon sighal ~15-40 % at LHC, 30-170 % at Tevatron, better in T

IFPA
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Beyond Standard Model Higgs search

(Heinemeyer)

Higgs production cross sections at the Tevatron:

SM MSSM
SM Higgs production

TeVIl -

T T T T I T T T T I T T T T
Tevatron, Vs = 1.96 TeV FeynHiggs2.4
— h

@ production cross section [fb]

gg,qq— tth

TeVALHC Higgs working group

‘l \\\\\\\l\lllll\l\\\\\\\‘\II\II\ (] \’\
100 120 140 160 180 200 1 V3 |
10400 T1s0 200 20
(o]
MSSM: possibly enhanced rates at high tang
Sven Heinemeyer EDS '09 (Blois workshop), 02.07.2009 7
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Beyond Standard Model Higgs search

(Heinemeyer)

3. 4th generation model

Assume the SM with a 4th generation of heavy fermions

Relevant changes:

1. additional contribution to gg — H

= factor of ~ 9 in Higgs production cross section

2. = factor of ~9 in I (H — gg)
= reduced BR(H — bb), BR(H — 71t77)

Evaluation of SM quantities with FeynHiggs
subsequent application of reduction and enhancement factors

Sven Heinemeyer EDS '09 (Blois workshop), 02.07.2009 16
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Exclusive Higgs production in a triplet

scenario (Huitu)

Conclusions

* For higher Higgs representations the doublet
couplings are enhanced
‘ With forward processes possible to study the
representation using the neutral Higgses

* The forward production complementary to the usual
one

* In the triplet model with p=1:
cy<0.5 120 GeV <m, <150 GeV
‘ H,° observed with 4c or better,
my measurement better than 2 GeV for low
luminosity

EDS '09, July 4, 2009 Katri Huitu, University of Helsinki 21
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Outlook

Many interesting topics were presented here:
* Soft diffraction

* Elastic scattering and total cross sections

* Hard diffraction

*Central production, Higgs

| apologize for not been able to cover more for lack of time
and due to my ignorance
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Outlook

Many interesting topics were presented here:
* Soft diffraction
* Elastic scattering and total cross sections

* Hard diffraction
*Central production, Higgs

| apologize for not been able to cover more for lack of time

and due to my ignorance
They reveal new progress in this broad field
We all look forward to new exciting data in particular here

from LHC Il
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