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Tel -Aviv Um'versfi-y

Mult: Fomeron l'n'i'erac"’fons have a pre }mwol

i"’Pf'.co“,‘"&”S on SO;S:'I’ Sca.ﬁ'tr‘l'na. C ross sec*l'm;_s
and suerival Pr'aéaél"pfes o‘f LRG at

extreme Oy hiah energies. T shatt discyss

this phenomenon checxiny the dependence sf
i +s Pr?dv'c'f'ions on +he inpu+ modelina ond
P&.Kamw*f—fl’s. L shotf cencenfrate on recernt
Mutti channel medefs: G-o{-.smar,)l-ehh, Haer, Mitter-
= GLM(eP, GLM(08), 6L MM (o).

Hhoze, Martin, Rysain, Luna~ A uR(o?) LHTHR(08)

b MR (08), K/R(0d):. T shat? refe— alse % Fran«fud,
Hyde. Striuran, Werss — FHsw (0%,08,09) .



l. In "'VOA uch'o n

The renewed interest in Soft scaﬁ?ﬂ'ha, and Pemeron
physics is corre butad & the maruet demands §or refiabbe
estimates of had dif§raction gap survivect probabififres,

00“"5&/ Hia,}s Peruc:Hon at the <ZHC: . ,
Low mass H-c'&}s Pr'oJuc:Hon in exctus 've cadf'o‘ath_-B('facﬁon)

Pl’!o(vef‘ablxl Cgu’,&d fa 5omard “é&/ry_ oj— tHe o“?’.’&
protens, hes a very dis covery potertial providel
S‘: 3 rte J°P survt va Pmé«é:’(ﬂy 5 Isnet Fo smo#.

This is the ‘xuclr‘a_faq"J of the d::sa.a,ﬁaeme»f betweer
Te€ A viv and Durbam. Ever Hvoua.k the LMM and YR
MOJ((9 qare Cbﬂctp*qa({, sﬁm!(ar-) ‘f‘rfr- .fl'%? Pfd&ﬁoq;
are ey differedt _SuOmR) | o5 _ o The adput
of FUsw is ompalib® Sy(ernn)y 0.0 '

with G4 HH. | |

As we shefl sce the Siynjiaut differences Letueen

GLMH and WyR are fraced & distinet€y difFermmt medellimgs
and date anafysis.

Il



] s c on Touckes or Q
The seemin}ey cenSinal Sy cafcubation Tou

und cmentaf issues:
E f'e':ejro(e of s and t chamel unitarty and the awnsequert
quest for experx'mmfaf signatures inpfied Ly the ab ove.
® The nature of the Fomervn and its @cp Jerwndis wy. What
1S the rebilion betueen seft and had merons ?
o Ty He Mp(e Fe mervn Caupﬂ'n} a Jurddamental entity
without which we aan ot urd trxtand He L,.}j, enrryy
rege e of 5‘"“’3— interactions? Whet s the rsd? of
muttl Coemermn interactions 2
e T mple men'Hn} um’hn"f'\( is nof a unique procedyre, and
(S, thus, mode€ dependent-. Hence, C""‘*"“dr"y a unitarty
cempatible mode intimate & depends on an interpay befween
theory medePling and data. | |
Whot can we fearn from the oppreach of the efHshic anptitude
K He blck dise Lound at smafl 1'»{Pa.c:’- Po ra refer £ 2
@ How much dffracton do we expect of ?mefd/'o;ﬂ, ln;h .
enfr}(esg What aqr@ +fhe Con3eqUepces for Trt s Gep  And Siss ¢



Tevatron LHC W=10% GeV

GLMM KMR(07) KMR(08)|GLMM KMR(07) KMR(08)|GLMM KMR(07) KMR(08)
owe(mb)| 733 740  73.7 921 880 917 |1080 980 1080
oa(mb) | 163 163 164 209 201 215 | 240 229 262
ga(mb) | 98 109 138 118 133 190 | 144 157 242
JdowM| 86 44 41 105 5.1 49 | 122 57 5.6
Ml o 65 97 13 82 141 | 22 100 186
ogg(mb)| 54 7.2 6.1 134 H 63 173
2atouIL| 043 046 042 053 2 041 057
S2,(%)| 52 1848 4.0 1232 44 3,45 0.9-2.5
S2,(%)| 285 100 63 100 333 | ‘33 100
S%(%) .5 2.7-48 025 1.2-32 1.5 l.15 0925

TABLE III: Comparison of GLMM, KMR(07) and KMR(08) outputs.




2. The Good— Wafrer Eixovna€ Medefs

Updated eiwonal modetc are muthiclmanneé, fouring  into
account both efastic and diffractive re- seatferings. This

is a nsequence of Pe Geoed Wnbirr mechansnm.
Conside— o Q"”"'ﬂh with 2 states : a hadrep /h) and a

d"'ﬂ‘_mﬁ've 3\’5-’-3‘" ID>. The GW mechanism stems f’“"
the observation that Hese states do not d:'o?ono-ffze He
2x2 scetltering. metrix T°, Define the eigen states of T Ly
l¢;> and [¥a> . We obtain q; = °(0f‘ -+ P({"
"rp > ~P% -+ o '{’z
In His represartation we wnsider 9 efstic sa iy s of
Yoad , (it=12): Agg = <t Tty >.
Ir pp and PP scattering A, , = Az, and we have 3

independ ent ampLrtudes which qre e buifding s

) Qee (s.b) = ¢ -{0‘\4/41,1 + Z“"P‘A);R + BY42,.
At = A 5)); Qsd (5.8 = iwp oAy, +(42p") Ay + PeA":‘Z

A (58> = LB L AL -28, +Ag.

< FpEl

2.



SPecc'(fl'm‘HOﬂ 05 a’()ag and Qy enalfes us ro— ca(cufq-(e
‘le‘vl(a}\ a b ln‘)tjr'q"foh the Jotnf aress secfion and the

digfermtial ard (nlegrated efhstic,sp and DD cross sections.

For eoch of the Aie amptitudes we wr'fe its em:’%m-:’#,

eqqa-nan I i 3 (oY = . ) 2 'l.n .
each i, 4 " A';‘ Wy ) ‘ALA‘.(i 6)( + 6.4 (S.,:). (e for
et (56) = G 54) + G "% (s,4)
L
A éenea.'( Sebution cn be writer as A,;‘=¢' (l-'ez'”“)

6‘:': = l—e'*‘ﬂ“. Iﬂ "Ll’e C/./rvhotp apprvxr'rra*h'on

we assume that A (s,L) is imaginary (ce. Sy is reaf),

JL. (—S,b) 3 JE"'?" mip ed .5\, AL e I"IP(")- modetf,

‘ SROSL) o e o babifrty toot the W
= RJsbr =€ TR pralmarcry T

(5, 4) Pféjec(-,‘(es Wittt rend, the fiqa/ nen & W iateraction

MEFTers Imitiaf Strte r?}ad& &P Hewr prior re-saxffering,

O

2:2



2.3
Eiwenal mode€s Lasel on tHe GW mechansinm use a Regge Gxe

formadism in which the se§t Rmeron trajecdory is
) , Jecery

e(t) = 1+ dp +-4ﬂ,t. The correspomh'@, opacity /s

: - a
Ji% (s,6) = 24, () /;'4 (S>4;594p ) quere Yoe = 3, 3¢ [_Sg.:) .
e a® the b- pnfifes of fe ((4) ectrckic scattorimgs
Recatt flal ™% = w_X2 x5 _ : '
. . . 2' T3 T .- (‘)‘$= b&), Cﬂsqkm*}@/
L L V- —t
= —rmn- J_L I7 (5,6) s extervalf
: 4 » v
“ « 4
infor-motion derived j—rbm o 4 f5 the sobt S&‘ﬁ?ﬂ'ﬂ; date 5

essen *"a(p\l +Le Jl.‘{f‘f'@ﬂ'{‘laf Cress .S?C"'l‘hs , |
Irn GLMM(08) the 1—~Pﬂ.6ff6 are g,l'l/?r\ Ly o 2-pete in fspace

= [ (5 m;me)

, (¢;m;,my) = | - !

w (53 7) = TS 0= ey
T; which we (ntred Hie a mif) energy depaneoce
m* —— mz($) = = -g-:":'{ r«fn-ss; « This Para.mcfh'Za‘H@h (s
Qam’;wHL(e with Hhe reqq;'relnarfs of anaﬁ‘ﬁél\‘/‘r/ Crms:b&
at Larye L, pacd at farye £, Regse ot smatft £




2.4

KUR b-pnSides are Sormulotel seme whot differmif than
ours , but numerico®y they are sinitar

Consider a mede€ in which diffractior is excticie R & W,
Thie wWas recent cessiderad Ly eLM(8) GLMM (oa) ans
LHHR (08). ALl these GW mode€s Si Heir (ditserent !)
0lastic sectors of their data Lases with 3% < .o
with Lilted dp=0l10~-0)12 and

p= ©.012 — 0.04€.
The abeve GW mede€s fq(? Y repraduce the d i ractive

sectfors of— their date bas e, T2 #ﬁ:{'eqcy s fra.cea/ %
an.k mess 4!'&}0-&&.#06 which |s mo:'f'ef nen GW. |
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3. Mutti Pomeren Lntecactions
o Mueller (196d) trpte fomeren diogram (derived $rom 3 Ledy unitfarrly)
leads % an}-\ mass d(§§ractien

o which s pon (@G W. Recatf that
<

2 E B Loos ( Commonfy used but

o) ® | ( a\f’;i-ﬁrary )

The approximation eqylres Mot 43 mp

24,4240t , .24
d J f'__) 4 +5ecomfar~/ terme
Se

v 4 | 1 dtmq(e (f)(—‘-

Miram = Tt %93 6, ()

® COF anafysis suggests a relatied high vafye of Gy, .
&tr}e Family of mubhi Pomrror interactionc ( P enbahcemen-/-)
which are not inetuded in He &W mecka ns m,

® As we shofl see  1his “new” dtnamical mechanism (nitiates
Proj-\ouhd d ,:ffeqvnces in the caeutateal vatyes of SeSt diffracfive
cress setions and SUNARE proLalibifies of nen W diffractive

Cf-»ﬁnnf(,e (505"" and ‘mrcl o These dl:ﬁ'»erfnc_es qre S«'}m}fmn*’
at l«n‘g}. engr}(cs obove e Tevoatron !))



5.2

Ap | B op Q o m my  |x%/d.o.f.
aw 0.120/0.46(0.012 GeV~3|1.27 GeV~!|3.33 GeV~! [0.913 GeV'|0.98 GeV| 0.87

GW+I/P-enhanced|0.335/0.34/0.010 GeV ~2(5.82 GeV ~!|239.6 GeV ~!|1.54 GeV [3.06 GeV| 1.00

TABLE I: Fitted parameters for GLMM(08) GW and GW+JP-enhanced models.

of O\ (s)(mb) I

10

WA o I

3 i l‘ A A 1 k) A A it A A Lok
0,5 "3 35 4 _4s sf 55 6 6.5 3 35 4 45 5 55 6 65
log, ,(s/sy)

Figure 1: Energy dependence of 0y;. The solid line  Figure 2: Energy dependence of the slope for the
shows the fit with taking into account all Pomeron  differential elastic cross section. All notation are the
interactions while the dashed line corresponds to two  same as in Fig. 1

channel (eikonal) model.

145. n'a'{ré, thé Tel-Aviv and Durbam modeta are Copcephya AP

».S""m(.al'v‘- @o-l-/-n utiCize malt charnel eiwonse wodets Soas % LY

::""de;b(e with s :'CL'“""VP Unitarity and mabli’ Pameron /'h'f-ﬁ*qc'/-rsns

s iamipom e with L channet unitarily, Their autput s thoug)
(gnigicartfy dif3erent redfectiny beoth difermt mode®ings and dafa 3}»‘&5&.



1.1
4. Same Cong_ep'('— D;_-ﬁf-ermf Mode fs

G-L MM(e8) and wnMr(o2) tFramtment af mubli — fFomeron (nderoctions
( Pomersn enhanced) stems from a Jew césim(,mpﬁs or This
subé'ec"‘ neta b4 Kau’Ja(ov) PonomQreVD Ter- Mort'rosyan (/‘N’é)-
At the core of these papers 1o Gridov’s Ee}}eon Caloutis avd
s Pao—'ﬁom'c in*]-ﬂ"Pre‘I'a on. Recatl that ir our conteyt the
S¢S+ Pomersn s o siinp‘ﬁ pete ir the T-ptane, white He
hoard (BFHLY) Pomrersn /s a brapel cut
MR [07'> de rves d,vvcf"ﬁ! fnm hese faq”’lﬁ"fﬁﬂ.@. At the
‘f-oundq'l-bn o the KHRG’?) Pede€ are 2 ad hoe AssUnpfions.
l) The caup-?c"a}. oj‘- & mullt Pomersn f’"’"”" verde g nlP—>m P

(n-l-m ’a&) 'S g"' =.i_ 3 nm Ah-nu-t T this
ne fatien G3P = )\ 3”. ~ (h-om =3). n

This ass Umption (s not SuPPer'f?J by ecther decisive Jofa
or a 4"&80”)"!‘@? Pr“'f amd '+ is J.“S‘f'l'}l’d ‘7 C&I’l»l‘/)&, it is
“rensopabte”. MNole thet in Heaida Cov ef.af 2:::_12__ 3, L

e s coqs:é{efaéﬁ/ SmatCer. Hish order 3,: c.oup-ﬁ'v__, i
are needed ¥ owveid Pd'”w&}fcop rof uction o} e betow 4.
T shafldiscuss [+ in conjunction T; +he GLi m ol P L.




2) Mest "CS: LEC nomn & W dl'ffrachl'@ réactron %Lrh*‘n-fsf qre Aqq. t2

Given o tripte P Lare Qoup'ﬁ'na. ‘,,Ji‘i we recafl Hat Cap
was eriginay defiral fsirn 3 s84 P @i fh HYR assume fhat

Gsp cees nof c/pan{,.e éy He fm‘a—chge o8 sft —>hant. Tirs
IS net s evidenrt.

The ey observation of &Lt &:8’) (s that e ?xcedr'n}-ﬁ?
> mofl L fed e(; = o.e| GeV~* n'mp‘ﬁ?s that the “suft Pomeron”

I's ‘S‘d enoq‘» 6 4c treated qu‘-qr*éq'h%-@. Fo%wl'na Sdor
Ge identiSN A Corre Glion befieen a(;, a nd <FS, the mean

trapsverse mementum °d the partons ( actua Colour dipptes
assoctatel wui+h $he [P. Recall thot 4Le 3m(czess 003-—4,; ’f: ¢L>

LI R FHRGE }enem( fea-Fure of CLMM and kmnp med ef?,
4’, 0.335 | 0.88 | 0.30 GLMM(o8) <Q 2 =VV'-7: & o GeV
Iot] octo 2 2 = &b rwrm’n} Cowp(?h} <orstont (S
swall ouphlo endb o pRce caleubation oy L ((P:)/Az ) <.
chAm'oa(&() we have adeptef the pRCcD MpsT Q;;c_eyqrp.
In 4thes Summation ;" is reducedd % o Sequence of friph P

vertexes ( Fan diagrams), For this cafeutation we reed > oxlufile
+he pro bebilities for fP\éZR (Aair predyction) and 2@ P Canhithtion) .
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Given the input Ap(t) = [+ dg+ At it is endent that

s-channel ynmtarty corrations are needed. The question r's at
what energ(es fhese corechions Lecome Sc}n/(ffcan‘l(.

Recall that with re unita f‘('{\( sereenin 3 <Prrectiong

Gt L S and B, B+ 2mely 4 3
In +hes sl‘mr?/f Pl'C‘Hh’E‘ A > Drtros e f’ﬂv"f‘}\/ Jepanp,,c.,
of S+ and eln; the S‘Lr—f,«;m}e of the &f‘f«mrd etastic P,
I+ is wes? known 4hat in the TSR — Tewtrs, ranqge , thepL
5;‘m\a-€e Fo.r'ame‘\‘t"t"za'fv'an Prvm’ak; an excer?p+ r®p roduckron

05 Tt > Gp> Bpe with 4p=008 and ii=a2c ger

S -channef uqi-{‘qm'f'\l s<mm'n} IS requrirned even at #I’S
crergy f'ovoa,e S0 as 7‘5 explaln fhe very m
dependence of SD and DD crmss Sections, Nole that

sfmp(e Cixone® modelfls with 0.2 4«,,‘ o |l% repred yce He

ISR -Tewtron folaf and efhstic data with 4% oy,

More over, [n 4hese modefs Opy R »ﬁn’% asympte fice .

However, +he approach o +he Clogarithmie bebaviour js very very sta, )

‘ol Pm‘r}y



In 3enera? , the ou!pw'f‘ depen dences o} (;“- L Gy B on eneryy 4.4
are sblainad (rn eixonet modets 'Hu"oagl, o babanced act betuween

Ap and i, inputs. The smaffer o ta '
F (npu mo{ter efs a faryer dp is nealed
and vice 5("55 ® J' 7 f

Mult, Pomeron /;7 teractions i1nitieted

by E-<hannet unitanty are ecspodiat
g '90 as T I?Pl’odace 479 mass J{ff*‘kﬁ’m

| k3 j_ tin SD and DP, However, P,.ﬁ ‘A:‘H‘c
| a mu bt Pomeron o ¢ a re- |

nermélizaten of Jhs % P”F‘?‘+°"
+}:r‘oa}l» Pomcl’bn (ooPS.

FIG. 1: Typical low order terms of the Pomeron Green's function. Enhanced Pomeron diagrams
are shown in Fig. 1a, whereas Fig. 1b shows semi-cnhanced diagrams which are not included in

——— ‘ A input 4;5 A:’” et Tep
The net resutf is a {2 ) 8=14 | )9-)ee| tHc | LHe
reduction of +he outpyt GLM(v3)| ©.15 | 0085 | 0079 | |05 | 253
vatues of A5, This is

o 5 P | Gl HH(OSH 0.235 | 0056 | 0.09) 92.) 20.9

eye ner o.e pm B'(‘ﬁ oLsenrd
in afl the eivonat medets K”R(ﬂj 0.56 | 0D.092| c.02% 88.0 2o

I L,aue consl‘:[ér?d’ KHR(OJ* 030 0,083| ©0.092 Q.3 20.9

L.h’HR(o?)L ©.)21 | 0.064 qg.o
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Alan MacHn has been very crtionl of the GLMM mode? presenting
his opinion in several mee‘/‘l'ng.s over the st 2 Years. ACCM/'a}
t bim Hhe FLacr o§ explicit b-dependence in MPST app eximatios
and the fack of direct peint Cikce myeti Fomersn cowpﬁb},s in
which Nems 2 s contradict fhe asymp-}v(-z'c dependence o §
Cpt in the s—> a vt obtarmed fmm ;enera( Pr'!'oCI.F'/t’s-
Specilioni, 4:# becomes ﬂe}ah've at lv.?;, Pﬁolglv enoryres.
Reg ard tess of the techniaal Jetq s, Atan’s cGim s Censecfuark,
non rr-(emm‘.‘ We have po loots fo ,Ofﬁ/l'c:f the ‘fqﬂc*/om«a
transitiorn from pre asymptotic % AsYhptdic pPrergies. Both
the G4MM  and irevp have q loeund of- w-‘-(;;{,'{\/ at we 100 Ty
T’M‘S baurxl Is a C‘pﬂse?uence .,OL & oL 9,-,(49_9 e)qequﬁ,‘,g_ e
caloubations itk g =0 (which /s q mor® Serere crime

than what we are ac<¢yge/ o,f)
7a 1 . : g ) As /£ stand s
P T P

P (h'HR(O?» nd 2™ b6e o o
’T—A’e aéme L)Oﬂ) MP 72 W:/oo'(;:,. i ( HH(‘D >4P(*”R[Q»'



5
5 The r”w(a\! Beteern Theery and Dafa Ana{f/;js_

There s o s'gm'&r'caml difference befween GLMM and kMR data
anofysis. Thic refbects on both the construction of fhe fwo
data bage sets and e coupfel free qum.ek’s adjustment.
The s’v‘ogr‘f-t'n), point 68 Lotk rnvestigations 1< He reatization
Hal o W mode€ rproduces the etastic. chra. welt > but e
repraducksn of fhe d EF ractive chto- is peor. Beth greves

cbrimn T achieve a much imp roved repreduction of #eir

recpective dafa bogses once Poerbapcms dz'a(p—ams were addef.
The menqerdafa in the Sp5S — Tewdron ron

qe /S 0o+SH§J'¢l'eq+
'fé’ « 7/} ] in the F,qu meters . GILHH(03> and LR [q) c.‘msg,

therefors, & extand their data bage down % ISR (W>20€¢V>
This requires a P+R Rit+ Srom which one Xoéafes the ‘
redevant [P parametars. MR (07,08) chose b tune cather than
it 4 and <y " a [P orty modet. |

6LMM data base has s¢ peints of Gt > Gpp ? Osg > Gag and B.e

in the TSR - Tevatren range. We add o ansisﬁwe\/ checs

°§ Bo and L (¢ 25 Gev?), Sl at t=oes e’ (coF),
The reasen: we did ret Wish § S bLlas the £ 67 150

many diSfertntial cross Sectfions pPoirts.
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As stated, e GeMH §it was done fwice | once For 6w and

Ap | B | ap 9 g2 my my  |x2/d.o.f.

GW 0.120(0.46|0.012 GeV ~2(1.27 GeV~1|3.33 GeV~! [0.913 GeV'|0.98 GeV'| 0.87
GW-+IP-enhanced |0.335]0.34(0.010 GeV ~%|5.82 GeV ~1(239.6 GeV ~1|1.54 GeV

3.06 GeV| 1.00

. TABLE I: Fitted parameters for GLMM(08) GW and GW+ IP-enhanced models.
2" 5"”" GW+ P-eoh. As seepr e(; is very stable. The other
free parzimeteos change sinificant&y. Noleab &, dp is wuch higher,
This Is a amSequence of the additionsf censtrajmls imptied

by the diffractive dato which is more screenad thap the elskie

e€ctor, Apother sigh&l'caw"' céé\n}e is 3

The Coqcop'f'ua-f ap < ' > .
proa KYP IS Comp-a ffere

Their data bease containg J,'o;fs"': i e"e(r “ -

d6Ce . . mR 3

ggt:ﬁ. (t%osGev?) in the o- 1800 Cev rarge.

The Cor'fesPonJ«'nJ, Oget -

coe  d0gy . L
dl_'r%z a-+ t- c.0eS Gel’.

In +he WuR procedure the Simst 51[‘0.32 is Ts &"/fune e

Zc-{udpza:*sﬁe Conseq Uent 6;‘(. so as % detervine +he %€
b-pref and the GW ampt;tudes. These

profi : are fro=
UtCized (n He second Stase in which dp, »j qref*ie::m‘::l




$3

One of the cosequerces of the wrMR procedure is fat 3, and
4e Ore of the same orler (compatibt cyith GLMM Fist phas e

}i#).A-s we Sholl gee 1ty ou'f',:u‘f‘ IS crytialt 1 He s-/-q,k, of
the opp resch of ae! (3,6) 15 e bbeac dise byynd.

SOhme) Lut not a.ff’) o-F tHe del}ic/'eocr'e_s* of e Iy R data
ana@,sr's Ar€ amended in LAMR (0q) in which Lot P+R
exdmh}es are jnefuded eoaéf/ag o burser data Lase
Cen -Fm'm'nJ. the ISR —Tevatren data. Recas, though, that
LirMR have oxo)op{-ed tHe ryR “PP"OQCL and the (r dafa
y dG e G,
base cwri-am o,,A, -2—&'5 > Oy and di;"i‘. .
Vo . . 3
In m~‘ OFPHHOb 31*‘")} J‘i" on .'-].3 o 1S o Meore '#mn
o Censistenes check. syg and LhMR data anafsis has
7o resefution k determine the

&Ww Sca.'f'lf'\'rg, anp 4 fuydes,




KMR (00) €W RMx(0%) RHk(og) 5.4

do /dt (mb/GeV?) do,/dt (mb/GeV?)
¢ o’ ‘ SR pp 21 62.5GeV (x100)
T
\N
L.
4
"’ be
' AN
& —— v o
SIS “(Moj“ oo 07 025 03 038 o.:(&.ovs “0s , 4 (GeVd)
- D - - per ~
N\ do,/dt(s)(mb/GeV?) GLMM (oY) 6 W 3
o N g
L A", 0.12 s
_ . Ap = 0.012 o
6LMM (08) 6W+PPepl,
; _ 4’? =0-323¢%
T e <p=0.0/0

1 1 L ol ) i
0 005 0.1 0.15 0.2 0.25 0.3 035 04 0.45 03
-t (GeV®)

Ap= 0921 A= 0,033



' O< L
T)\C ex {—ms,ve LR (O‘I) ane ‘@(9(3 05 J:J;: Canrmcm}ﬁ{
S

demonstrates the need & suppLemert the 3P vertex
with secondary 2:33: Contributions such as PPR and RRP,
Nowever, kMg modef dees not add ress the [P enhancepent

Contribution. As such this anadysis has very £iw' tfed re-tiaoce
in our Cepfext.

COnce a.}au’r), the '(ess extensive a(m.K,s(s 05 ‘rHR(o;) ard
GLHH[OZ) IS a consplsﬁ'ncy checs as beth modef neef an

quH’rA(\l Lack}mq,,J ferm 7o predyce the CDF ok ta.
/Vd-e)afso, that Lirme were absl B Fr+ the ope

5&
at S40 and |goo v a td ne
bev on&s after a reditie i ;
(Esca.ee ,§ 26")./, K/ f noc"naflzq,-@,u,,

To conclude: in as moch as T admire AMR for Fheir
l-.n‘h“."'fpn) I da Oo+ 'H'unk‘ +A‘+ ‘f'L\e,'(‘ 4q+q ANea SI.S in'd%
Convih cin ! suppert & Hieir theoreftaf ass Ump } 0rs

ard numecies of Hheir paaneter chonre
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12
wE  Oyy(s)(mb) Ckecm’n} the SD cresg section

10 F . /Pprooluc'h'on (h &LMM(OS) we
- encounter the ofy Fﬂbé&h that
there is ro unique afgoritn
de,f—im'n} diffracton.
Never the fess, even with this
problematic set of date poirts
we wee abfe To re- fit the P
RPN peametes and 6W ampfitydes
10 with reasona ble nrqrzjns 05 e rds.
As a fest of +he s’faéi(fh of our- oq+P4+ we hawe repeated
i _fi‘H-in 3 where the aleve ge ¥ o Jata Faiﬂ'Fs wos repfacal
by Goufranes - Montoarnha correrilel et of <resc S=ctions and
got the same cutpyt with smaffer errors.

L
" B e
g
s

W A OO0 N & ©
L
2N
0
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6. Survival Probabifities

My discussion wifl be wnfined T o Stundard HMedef Hgs (or dgets)
with a fw masg 05— (20 — ke GeV priduced in an exertusive centrat
diffraction at Hhe LHC: P+P = P+ LRG + M) +LRG+P

Pb :P The qdvmrl'qg_e of this channet ;s that it bas
. j}r“ o distinctive si}na‘fhr'e of 2 LRG and o

5 p favar‘aév& sy’g,naf s b&Ch’Jj"dUOJ /a'{qb) wheld,
S improved when the foman{ protens are #JJ&(.
The had p AcD coleufation of this cross Sectin is reviyced &y an
S-channel unifarmt sapp ression which is man festal by the

re SCQ‘H'WI.HJ) OJ +‘le iﬁCOMI’JQJ Q#/’J,"g' m}eeﬁh. 6""’!

:H\e bLard ampl; fude +his Supp ress/on (sqw:hfm‘.ér-ﬁ{v
=) Im"ﬂm/ﬂ, caCy@ted jn 4he € (brora mdo().

2
St = MG NMeY=(q42 °
= 20 )=(d,q4%, U= (s.00) ATty Al
= Al (A €h)) An Chs)+ A ey 4P
. - : Hio) Ay dd,y)
L=b+ba W SHAL (1) AP (4,) 1

D&Y~ (4%, 4%, {AfG) ATua )"



€.2

The m(cu{a'h'en 05 S‘; rAquires a /raowfa(ée af Fhe pre scrPena
diSFractive (i,4) amP6'+ud€S- GLMH did hot cateufte tese
afnp-(i‘/'udfs- Cur ateubation requires Just the mon screeped
diSSractive (hard) s@pes which e obtain fram HERA T/
Phe+9produc,+(bh and DIS. Erew HouJA MR bave caldeurd fey

Hipino by we used on
X4
o /E Spe data, Wyt e updatel H
ATa our resuls qp =
about 30).’ Lu‘gj-.er' - W= igrey) W=i1q Tev
iLHH/ 3 2~6‘.3// 2.3;.1,6;
HR | 2344y 12~ 3.3y



z €2
GLMH and kMR calewtations of S, art Ompatiefe with a

smatt sy;!-em:‘c d(’fj’ﬂ’ﬂl& trocar % 3, 9; th MR (wbife
Y>3, in GLHH. ZTAe anera/fa crvss sec-r‘nbnt "‘Q(.hc{(bn bag Two

co mponents Su= S, S, whe, S, /s induced by bl
Vomersn interactions. The assumed Kactortzation o fs: necds clarpfiodion:

As we saw the cafeutation af S‘:c,‘ maintaips q,’s«:g-‘-/-l—mr‘d
S—ac-ﬁor‘t'zhﬁa"’”"" as much as fhere K 1o omptact Letures,

the indinf SQFF KPSQO\‘HP"T"?& cnd the fl'ﬂap nen -w ‘"%L”c'%”.
The P—enh. sector bas 2 dif§erent <ontrilutions:

0 4 colmed'l""g He “hard " Too in*ﬂc”‘/h} Fomerons which fead %
contrnf d l}ffa.cf-l'on. This centribution is containal /» GLMH (28) .
I+ (s pet inetud ed In ah\/ oﬂL the A#MEB versens "OC S:»h.

2) ﬂ’ CM?’Q“!’nJ, the fhcofm'nJ prajﬁ.-hv@: Loi'tl He "éq-ra( ” in '/-Pmc,-l/?_
Comersns: This cortrtbution breaxs fhe focforizatios f Gt hant”
Or‘(?‘naml) both GLMM and MR s idered this Supp ressis,

. be very smaf, hence e hegteet Ly GLmm. Th He mcert sef
of Heir pubfimtions, xmr eslimate this <omtribution b &e
Sz..l. (rrMR)= X . This i's ar averoge |
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GLMM (08)

Sacloriza bte
seS5t-hard

Szd': ©.04

A MR (08)

Soft-hard
ron factorizabde

2

SZch= 0.045



As nofeJ) we stHn}uisA in the caleutations 0§ mutti Fomersns setwee,
enhancel amd sei- enhanced Jlkdmr'»s. In +he enhavced secfor uwe hare
ever nuwm ber 05 3P Q"P(m}“' Tn 4he sem: pnhance4 He numa:" .cnn
be either even or cdd. The semi enhanceal oll'aa;rams are cr'fcef

in Jigj'-n"l-iw cha nnets .

| CLMM Ccr@&ublatian 85 s;h. fa s rnto
; : mCCIMn+ Oﬂ,\’ Me en bharced JIAJI‘GMS.
' Zle Pﬁpt’mmary §M2_}95¢_¢ that SUwming

e,nl:)q,n(cal sen?:' enh. afe over the sem; ehzhaf?c“'d cf('aj.d’ams

| dees pot <hame <2 S (172 §icantéy.

Recaf? that te sem enhonced contriLution 7 SD and Dp
was added by hand orfer Ly order.

NMMR Summdd over fhe enhamced and sem; enhanced o

tn thelr  soft cross secfion onCeuentions. L am pot

thetr presentations f their so,. aCeutalion ine

erhanced c{c'agmm. Aene o) +heir
fo +his issue.

N ams
cf@f- CF”M
ks fhe sew);

Fubﬁﬁ}l@( dl‘og_fbms or ,leql e fer

6-5



Survival Probabilitjil

2
<S%ch”

\
. <Senh>

10 | % <S>
: .Tq\(atfoxgg LHC | GZK:
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10° 10 w 10° 10

Figure 18: Energy dependence of centrally produced Higgs survival probability.

LRG S-uuf state 'n PP co(ﬁSons
|n|+l""d L\' vector bosens

Cr 2,w) are suscephbfe  ~
S L redyction 'hurma into
a.ccoun‘f’ +heir cm‘-lc.uﬁo—

b-dependence. i 18 net refvant
tn Hese r&d?ons

G6

To summarize:

Sk (MR _{:.3-3,2_
Su (62 MH) 4.8- 6-0

The 2}{7 éc-ﬁwesn the Hwo sSeds 05-

¢ Tﬂ@l"‘f’bn
t LHe

Sy cobleubalal vaties eriginates
mDS'!“(\l from +e  nen Caqu-(uA-F,L,
of the prelictel vatues of S ehh
Ne Hhe lgference é>e+ween
the f’heq»( clepmfence of gz =
ahd 5m. fn GLHH In kMR
beth S,., ”h have o very
mié] energy dependence.



+. The A?Froach Toward the Béacs Disc Round K

T, Y lal ;

he%um-l-a a'H Leund lA‘,‘ (S,b), < 2 hefs .‘5 024‘ (s,6) Is 4(51‘7‘010'\/-
In the eixonsf modet Jl: ¢ is renéf., . j ' ' |
small renf part 5§ :2‘7 : - vy “’M)man/. —

‘ ', (5,4) can be Ceuta + €= : ‘o
4 ‘4 Caleutated Yti€rzne disper
<€ wns( Cauch\, -I-‘,)eg(fm) « Tn this case Ae un,‘-l-:gl'+\[ P:oj;:ﬂ

| C_ol'h.Cl.Jes with He Lénc, disc Loynd IA.'4 Cs A)) <\
It is easy kb see {hat A5'4($,L)=l o§ qnd’ on:Q/ ij‘ |
o ({4.,. (5:4) = A, (s.4) = A, (s,6) =),
s Impfes ’quf O (5b) =| whife G,8)=a,6,8=0.

A= o resuet the intey vand
Q-fz te convefution detiniag
"-._;;Azz Sze&.(s> otthis & vaniskes

2
S,e (S58) =0

The interest in +he ale
0 Py g v L" g L 0 L 1 P 1 1 1 ' é
05 1 15 2 25 3 35 4 05 1 15 2b 25 3 35 4 45 Q‘(‘ le‘Lb ael - , “+

b in fm in fm
Fig. 14-a Fig. 14-b S m ‘(p b i ob vioys
Figure 14: Impact parameter dependence of A; x and a. at different energies. e o, & & 4 Ly ‘J Con crp*q é

imteresf, Leds Jiscuss i4s delaits.

> : "-;_.' W =14 TeV|

4 P e

eyl A 08 F \

. B A22 06 |
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| .2
Recatt that i§ 2, (5,62 = aflf deffractive chamebs (So}f or

har'd) vanish ot this (s, L) Pw'n"") be i+ & Consequence 8f
the ¢W mechani'sm prperHes or because S:;“ (5.4) =0

Cheexing the GLMu(eg) fiMed parameters it is clar that
Sine€ 9 B> 3., A, (5 b=0) rzaches unil at redfivel,
fou encryles, A,,,(s,#:-o) reac Les um’ﬁ at mediym

W & (oo GeV ard 4, (s,b=0) uwif’ rewch unity at excealing,
hah energies wefl above LHC. So would Qe (3, L50).

In *xmMR [o%) 3—,'-“-;.3 and consejqen'}(\, in +bhis medef

App (s, b=0) witt reac Hm'ﬁ ()u_sf' alove +le LNe ey,

We expect that e, Hou}A o
b\' the +Hueo | od o€
Onpavabpp

¥4
S (210N S S:;‘. (kmR). Recalt , that the adyysted
values o Aig, are determined in GLMM (08) by «a Fit b o
CW+ [P-enl,. medel,



7.3

The bkchaviour of R,= Qg—%’_::o,’u_ cenveys infermation on
t+he onsevL 05 S~ um'-ﬁar‘("/wl const rovrmts ot LH'JJ» energies.
Assume that Jiffraction oriyinated exctusiveR, from the 6-W
mechanisem. We obtain then the Pump‘(o'h bound : Rp -‘ﬁ-.
- The non W mutti Pemeron induced diffractive contribyttons
are nof -ihcfuJea’ in fhe qup—(}'n bouod S/ece 7‘69\( or;},’,w/-e
Seow G;:; ‘ather thar Srem Aig. As such Hey are reduced
j—mm +Hhelir non screerad ca Ecutated roctes _é\l Lhe <orresp

Survivaf proba Qt'-@"/‘(. The de llcele batince éeﬁueph e
Ircrease of }he nen

end ""J—

2 . © decrmage
og S w it ?0?"3-\’ IS m.Jef a’ependpn"'. Ln 6L M4 Co®)
Kp< 0.8 decreasin ) sfewdy with enery Ve T sruR (o)

Rp >0.5 "'C’MMJ, s(oto-@/ with ereryy up  W=/o5¢er
whyeh s He I-ulaJw eh«'}\’ € l'rnf-{—ﬂ— %.(lé{/{‘? d‘r‘oﬁb ryR
anrd 6LuM: The am‘y’n o) the uR fr‘pd:'e:h'ob s +he re-(a-lq'y(@
Jast increase of high mass o iffraction.



3. Concfusions 8.1

Tevatron LHC W=10° GeV

GLMM KMR(07) KMR(08)|GLMM KMR(07) KMR(08)|GLMM KMR(07) KMR(08)
owe(mb)| 733 740 737 921 880  9L7 (1080 980 1080
oq(mb) | 163 163  16.4 209 291 215 240 229 262
oa(mb)| 98 109 138 18 133 190 144 157 242
olowM | gg 44 41 105 5.1 49 | 122 57 5.6
M| 1o 65 97 13 82 141 | 22 100 186
og(mb) | 54 72 61 134 1 63 173
2atiast| 043 0.46 042 0.3 z 041 057
S2,(%)| 5.2 1848 4.0 1232 44 3,45 0.9-2.5
S2,.(%)| 285 100 63 10 333 | 3.3 100
S%(%) 1,5  2.7-48 025 1232 1.5 l.15 0925

TABLE III: Comparison of GLMM, KMR(07) and KMR(08) outputs.

® GLMM (08) and 4« MR (0%oF) outpyts of Ot , Oev, 4;'% are

coqu‘HL/f. The recent éby’r'-[-l'ondpt- MR (08) rmsufts on the above
S very cfse 5 ours,

e KMR (07,08) estimakes of /or;,/v mass diffracten are bgher
‘H'Mn oure . Tle 3

difference gefs Gryer with (ncrmsi =pery.
YaCAMR) at high m ’ e 4
gd'*’.&n. 3 ASSeS  was net pubfisheal in R GE) recent

e S Cirur(es)) =6 S: (6LMM08)). Most od the inmpatabiity
Stems From Ligh mass diffraction altributal T pudl— omerern inh



