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Single diffraction

Pomeron flux

Ist

P1 deSD 0
z =f,, (t,&) -0, (S
o, P dtdi P/p, ( i) Pp_( /25)
| 1S, Qppp (1)

Pomeron-proton x-section

d Two free parameters: s, and gppp
1 Obtain product | gppp*S, o2 from o4p

d Renormalized Pomeron flux determines s,
d Get unique solution for gppp
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Standard Regge theory

TOTAL CROSS SEZTION ELASTIC SCATTERING KG-95 0 0 s «O- G.Pﬁ s ) (1)
) ar = £1(0)B2(0) - =% \ 5
- p >
H { 20a(t) =1
5 & doo _ BHDB3(1) (s \*7 t
Bty dt 167 50
SINGLE DIFFRACTION DISSOCIATION _ a%. i 2€!fl' ﬁ(r) . _0:%:" éi’:el(-s)r (2)
167 \ 50 167:'.:'

(3)
d*oy
Parameters: dtdg
ad s, s, and g(t) _Bz(t) 1 =2a(t) K (:’:‘i)a(m_l
d sets, =s,(universal) P T B2(0) g(4): A
Q 9(t) > 9(0) = gpepsee KGPR | _ o\ mo 4 )

O determine s, and gppp — how?
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The friple-Pomeron coupling in QCD

=Ny, -C-F(1): telerem e o geny]

RTINS m

o1 =0,"S

g

Experimentally: K =9PPP .17 £0.02
KG&JM, PRD 59 (114017) 1999 Beo

2
I 1 Q%=1 I I
. k=1 x +1f X >~ (0.75x—+0.25x—
Color factor f N1 f N, . :
gluon quark
fraction  fraction
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o, renormalized

Pomeron flux

0.1 0

[ ] fe,tededi=1

imintz_OO

G 0
Q J. J fp, (1,6) dEdt ~C-5% .5 = 1

| 'Sy
P, d’c
SD_ _
P = fo,, (6 8) G g (&)
P2 dt dg )
=&
| t Sy Opep (1)
i mr— - Renormalization
B Albow et al. - o
(_2 Slnjtage st al //’/\‘ Standard flux |
® oo P
2 z:; et al - émin s

10

"knee" at 22 GeV

S,=22 GeV

Total Single Diffraction Cross Section (mb)

Renormalized flux
[7 1

10 100

Vs (GeV)
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1000

10000

O geterrorins, fro

d Flux integral depends on s and s,

Q “knee” Vs-position determines the s,
value where flux becomes unity =» get s,

0 8s./s, = -2 dsls = -4 (5Vs)/s

m error in Vs-knee
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Renormalization and Pumplin bound

d’ | |
=N, ,-C R G ALRCA S
dt dAy ~
gap(Ay’t)
Ns;;p(s) jAyt Peap (AY, 1) dAy dt = >C’.lsns

2
do _c” [eg(Ay—lns) In S]e(b0+2a'Ay)t

dt dAy /

grows slower than s¢
-~ The Pumplin bound is obeyed at all impact parameters
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o, (S—>) and ratio of a /¢

arXiv:0812.4464v1[hep-ph] submitted to PLB

(s M2t) _ [ a” J’Pp] 52 I [Eﬂ.r oF Pp] In s bt
f

AN 670 | N(=) (a2

N\ Pr =i E= | n n! - % ya
JDP E-ﬁ? o SE i ]'(1 D )ﬂ = Eﬂ' 2 p— [:TEP CO”STGHT
o (In s°*
3 set to o PP

= nn!
‘p gh™ R 1
20! 2 2m;
2 '
'—_¢ LA =0.25GeV ™’ (using & =0.08) | = g _ 314~ ')}
4 In(2x) &g

LISHEP 2009, Brazil, Jan 19-24 DIFFRACTIVE AND EXCLUSIVE PRODUCTION AT CDF I K. GOULIANOS 0



The value of s, - a bird's-eye view

10} yd
| / Vs (GeV)
Cool [KG] FNAL 14 20

—" Albrow ISR 23.3 26.9
o Armitage ISR 23.3 274

=>» error in knee position: £ 1 GeV

"knee" at 22 GeV

‘knee” @ 22+1GeV = s ,=1+0.2GeV

10 100

LISHEP 2009, Brazil, Jan 19-24 DIFFRACTIVE AND EXCLUSIVE PRODUCTION AT CDF 11 K.GOULIANOS 10



The value of s,- limited edition

shape of Regge $%¢ shape of renormalized o=P

10

"Knee"” at 22 GeV

! 3

N/

D

E396

» use CDF points to fix the level of renormalized curve
» use E396 points to fix the level of the Regge curve
» both curves are somewhat high in this plot
=»adjusting height leads to the same “knee” position

1 ke
10

— e e e A Ak F-. —e e i -

100 1000
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The total cross section

O Froissart-Martin bound: ¢ giz-lnzs (sin GeVZ)
m

QO Form?2=m2 3 1/ m?2~10%mb — very large!

0 Butif m? =s, = (mass)? of a large SUPERglueBALL, a In?s behavior
ala Froissart-Martin an be reached at a much lower s-value, s,

> o(s>s,)=0(s,)+——In>—
s

L Determine s, and s, from o,°P o Ssb
QO Show that Vs, < 1.8 TeV

O Show that at Vs = 1.8 TeV Reggeon contributions are negligible

LHC
[ Get cross section at the LHC from |¢"° =o' o0 Jrl-(ln2 A e ]
SF SF

S
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The suPERBALL O

T
Q Froissart-Martin bound [0 = ?41123

O Valid above “knee” at Vs = 22 GeV and therefore at Vs = 1.8 TeV
0 Use superball mass
2> m?=s, = (1£0.2) GeV?

O At Vs 1.8 TeV Reggeon contributions are negligible (CMG-96))

o SLHC SCDF
Glc = Gof Jr—-[m2 ~In’ J =(80.03£2.24)+(39£6)=119+ 6 mb

So

=>» compatible with CGM-96 global fit result of 114 £ 5 mb (see next 2 slides)
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Global fit to p*p, n*, K*p x-sections

CMG-96 => A new determination of the soft pomeron intercept

R.JM. Covolan !, J. Montanha?, K. Goulianos*

Use standard Regge theory
d INPUT

} () Opp ©pp

B (GeV?)

10h °-ar 1 Cl‘f/a = 068 + 0821‘

+ - UM & UM/2

a,, =0.46+0.92¢
alp = 0.25 GeV~?2

g
- B O RESULTS
‘toz o.: 11'.:1 m"- 11;3
1 e wm | appt = 1.104 £ 0.002,  ofk =1.122 + 0.002

L ol 21679 M1 4 60.81 5703 3 31,68 503

N\ J
K'p —_— Tevatron P
e R e B @9“9'bD
¥s  (GeV) Vs (GeV)

Vs (GeV)

Im f(s.b=0)
5
\
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o' at LHC from global fit

o © T AHENG Born -:"/_"
# _

i + - FLY'S EYE {

100 —

=

=

=

=

[ ]

[ ]

[ ]

[ ]
. .
=LY —
i PD | ]
i Fl Jj:ljll] £ JJJJI.IJJl 2 L1 J s I T | A 1 1 J1J1

10 10l 10% 103 10% 10°
s (GeV)

Ulat{mh)

o
*%* o @LHCs=14 TeV: 122 + 5mb Born, 114 + 5 mb_eikonal
=>» error estimated from the error in € given in CMG-96

Compare with SUPERBALL G(14 TeV) =113 +t6 mb

caveat: s,=1 GeV? was used in global fit!
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The elastic cross section

d Optical theorem: obtain imaginary part of the amplitude from o

O Dispersion relations: obtain real part of the amplitude from o

O1
| optical theorem

Im f_,(t=0)
| dispersion relations
Re f.(t=0)

0 Add Coulomb amplitude

O Get differential elastic cross section and p-value
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DISCUSSION

e
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