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l. Tntroduction

The renewed interest in soSt Sco.'H'n'n) and Fomersn physics,
which was dormant Sotr many years, is coerrvtafed % Fhe
market demand Sor refiable estimates of hard diffraction
gop survival probabi€ities | notabfs diffractive Hc‘gas production
at +the LHAC.

I+ (s in-}eresﬁng, To nete that the present Vigoreus .S'hn’y of
this subject is mest® based on sephisticated ubi€rzations
of rebativedy ofd theerticaf (deas and modefs netet &
Gribov’s Rca.geon Siedd theery and eiironal modefs which

e nable us i’é secyre 'vaf' a Rea.}e f\,pe fnmmefé‘n'zqﬁbn
with o(?CO) = |J+4p> 1 is compatibte wi'th S and ¢ channe®
unitarity. Spec§ially | a qiven Fomeram trajectery with
o&fﬂ:) = '*!-d,,-f- G(;Pf fmp(fe_g a viefatien of S-channelf
unitaridy at l'il-a.ln enough energies. The (mplementation of
S-chamet unitacily <onstramts is model dependent, Tr His
tabe I shat?l amfine my 525 k the am &sis of Ciuxomf
modefs Since ‘Hm‘y hae He nfye o simptrety .
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t- chamnef unf-"n.f'l:H )S .:rer'H:-ﬂ, conected with He nfrducken
of mueti Pomervn interactions (P enhancement) . This s a
comsequence of Mye fler's 'lﬂioffo Fomerenn mechanism Dup 1o
t He ISR /DF arafsis impying that Gyo is refativefy
lorge-

Recal? Hat i»n e LSRR~ Tevutron erergy rarge G_’;,_anG;,
are wet” reprod veced with Dowmachie ~Larndsheff 3% 0.08 ad
‘4;» 2 025 Gev™ The eheryy depecdence of the Soft diffrackive
channets s much mitder. A’r‘u“,, the eneray Jp,:ea(mce
o % is very mcd imp&ying that strony Screening
(nittated &y s<unitorily must be Faken inte acceunt.
This obgervation is accom pahied J-\r He Jynahf'mf preat

f differentiate Letween fow mass diffractior associate

with Hhe Geoed~Waliker mechansm and hizgh mass difracken
l.nl."'l.a'}d L\’ PoMH’én ﬂjhaﬂcpm’nu{ 5
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I shot? discuss the MoJefé’:b} oj the above Jyna’m'caf

observations with speciaC emphesis on:

o The implications of S-chawnet screening and Fomeres
enhancement on Seft sca ﬂm'n} and its mptiea gap
survaC probabiétes .

o The appreach of the elstic a'npﬁ'f-ude)a'f‘s‘-»m# Impact
paramete— b) hverd He bfacx dise Lound.

o How much difraction (Scft and hard) do we expect at
orceling®y hah eneryfes.

o The interploy Letueen theery amd daten anafysis in
sel-t+ Sm-l-l—enha. mademf-g,s.

® The identification of experimertal S‘QM"‘WP; imp €id &y
+he a bove.

® The ngture of the Pomeron and |ts @CD f&ldaﬁops. Wiha ¢
is +he relotion betuween soft amd hard Fo merons ¢



2. The Good— Wafrer Eiwonaf Mode(s_

UIFJM'd eiiconaf medete are mutliclhannef, *wnhg 17to
account both efasthec and diffractive re-scatferings. This
is o asnsequence of e  Geed~Wnlicer mechansm.
Consider— o GTth with 2 stafes : a hadron [h) and a
dfﬁ-fﬂuﬁ'v!’ B\rs‘}‘em lb>, The GW mechanism stems ‘fmn
the observation 'Hpt‘l’ Hese 's-}a-ks de not d;hgdno(:'ZP tHe
2x2 scattering motrix T Define the eigen statfes of T by
ly> and [¥a> . We obtain ¥ = o(qf-qul
A ¢ B
(rp » -P% + % ¢,
In J'Lfs representation we wnsder 9 elstic sa ﬁm’gs e.f
foand § (id=rd: Ace = <hrq| Tty >.
.'Tn PP and PP S%#t'r‘c'rg Ay = Az_,| and we have 3
Independent ampdt)fudes whiclk are the buidiin bhers o)
iAo} 0 50 =1 L5
v )g OQsd (5.0 = (P .{-d’A,,. +[—e§—p‘)ﬁg,g+P‘Ag.z§
Qg (5,60 = E"F L AL =20 +Ag §

Wi

2.



SPec(J—:'ca-Hoﬁ a‘_-f a,,)a,‘, and Oy enables us % caCeufute
-H-.rol-(a,h a b ln'}fJJ"q‘Hoh the Jotnf aress secfiosn and the
J:‘ﬂfrmhh( ard (nlegrated efdstic, <D amd Do cross sections.
For each of the Aie amp¥itudes we wry'te its Um'-:‘-ar-t'#’
?‘1"1*"?” 2Tn Apg G = (Mg (o3| '+ €74 C5.). Lee. for
eac L)Jz ‘;::t‘,‘) & q;"(S,J-) i 6,.:':“(5,6)

<L
A Benef%'( SO(H"‘lbh an be wrter as A‘;‘;—"(’_e 3'”&4.)

B =« - UL . e e amorekiatien

we assume that A, (5,L) is imaginary (ce. Sy is reaf),

e Cs,b) (s determined Sy the inpud modef.

¢

= P".(Szb) = e-&(s}b) s He pméaéc'-ﬁ"ﬂ\( toot the W
( l.')é), Pféjec:(-;‘-(es wiff rend, He :Fl"la/ non G W rnteraction

(n their (nitiaf state , "?J,ad s O;_‘F Hleiwr prior re-safftring,

O

2:2



2.3
Eiwonal mede€s based on the GW mechansm use a Kegge Gixe

form(,:sm in which the se$t omeren 'fﬁo}&'bry /s
dplt) = |+ dp -+-45,‘t. The carrrspmd:@ spacity 15 £
J‘?;f;‘g (5,6) = 28, () I7y (S,b300p) where ¥, =233, (%:) °
,(:,4 A@#:fe b; 'P”:f ifes "_‘Fs the (f-;“ ) elagtc sca Herry s
Recafl? I~¢™* = ...._)_(_z_'_ .

e = 5 21 + 28 - - (t;é-‘-' 5&), Cwse?w»i-ﬁl

; X 3l
L b : ¢
B IR | gos i shewe
& ug
4 4 4
in formution derived From o £ 5 e s&t secaftering date ,
essentipntéy He differentinf cress sectrons.
Irn GLMM(08) the L"Pnﬂf‘f’fﬁ are 3""‘9"‘ by o 2-pste in tspace

: t;m;, m = ! - , - =[] (L'”’G
r‘:* ( )m; 4) (’__ t/h:) (I'— t/ﬁ‘li) v 7 '”-(v)

e which we (ntroduce o mif) energy dé’PPnJeoce

2 ’
m* =D mzCs) = H%":m ’? 4"‘55; e This ,qumc-/-n'za-ﬁéon 'S
Cwnfh-{-{fv‘(f! tith e reqm’remarb o‘f anaﬁ‘ﬁdﬂ‘y/ Cr‘ass:ba.
0.+ (aqe L: 9 PO?CD at ﬁ.’f?e t‘) eég_a,e ot SMa/ft.




2.4

KHR b-paSides are 5pr‘»m¢4'd Sanf.w."m" differm &4 than
ours , but numerica®y they are s:m-(ar-.. | e
Consider a medt€ in which Ji‘}f"af—ﬁ"”" /s e"“"'ﬂ"‘"’"’&/ i
This tvas ,/e_c_f,,-[»-ﬂt Conside, =f L\{ GLM(oQ)) G-L MM [oq) and
LHHR (08). ALl tese GW mode€s St teir (different ))
etasdic Sectors of their dato Loses with _:5 < 1L.B
with Litted dp=0lo=-0)2 and HAp= 0.012 — 0,04¢.

The akeve Gw mede€s fq(? Is repraduce the er?-fadv'up
Selers of fheir daton base. TZ2 frciency is traces £
high mess diffmetion whed is r0ct& non cuw,
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3 Mutti Pomersn Tntecactions
o Mueller (126a) trple Fomeron Jthafa.m (derived Srom 3 Lody Wi fo.rriy)

beads %o Ln‘a}\ mass d(Stractien
which is pon G W. Recatl that
<
%- £ oes (Commanﬁf us ed 6u+)
arbitrary ¢ &
The approximation equires ot H>m,

24,4240t . 2.4
L g -+ secondary ferms
Se

L 141 q (o s
Nl " e Y A, (%)

® CDF ana\fys‘fs 5«3}6945 a r?-f%‘ﬁ'w@ l-u'g}w vatue of Gsp'

® Assume GBP s not foo S t? éwe need % oS Ider— a Very
&lr}e j—‘qm.‘ &y of mubdy Pomersr interactionc ( IP -enhamemen'l-)'
which are not incfuded v He EW meaba ns n,,

® As we shatl see, this “new” dynamical mechanism (nitHortes
pr‘ofwlrd d :L{fermces in the caleutateal vatyes o} SeSt diffractive

cress seetons and syrviaf prebabit;fies of nen s diffractive

chanmele (o8t and hard Y. These differences are s:'},-,,g(m,ﬁ—
at hfg}. eneryies obove e Tévatren !)|



Ap | B ﬂ'p (4]

2 ma | m; [x*/dos.

GW 0.120{0.46{0.012 GeV ~3[1.27 CeV~1|3.33 GeV-! (0913 GV |0.98 GeV| 087

GW+-IP-enhanced |0.335(0.34]0.010 G‘eV""S.&? CeV=1(239.6 GeV~'|1.54 GeV [3.06 GeV| 1.00

'nhBLEI:Fnqupunnwuus&r(ﬂAﬂwﬂB)GVV:deVV+Ihumwwmdnuﬂdm

Wb G, (s)(mb)

30 . gy . A i e
R T o | 85 ¢ 63
108, o(/5,)
Figure 1: Energy dependence of 0,¢. The solid line
shows the fit with taking into account all Pomeron

interactions while the dashed line corresponds to two
chanrel (eikonal) model.
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Figure 2: Energy dependence of the slope for the

differential elastic cross section. All notation are the

same as in Fig. 1

As noted, +he Tel-Aviv and Durham medee are Conctp'hmf?x/

Simitar. Both uti€ize mult charnel eriiconsf modete Seas % Le
c’o‘mFquﬂ! with S =-chamef Unifarity and mubli Pomeron interactions

So as To Le compahbte with ¥- channet unibarity. Their outpatsthe

3.2

“ih, :
'S sianiHeartls difderent relfectiny both difiermt modetfings and dud‘ aradssis.



33

. . " ' Pomeren enhance ment intiates
{ % % ?g chanyes in the aaleuratal crass
; seetions and 9o S urviva €
- _E_ probabi€, ties . We 4/'51‘1'03#"5‘»
a) b)

Letween enhanced and sSensy-

ml-wmmmdmmcm’sfuncmn. Enhanced Pomeron disgrams
are shown in Fig. 1a, whereas Fig. 1b shows semi-enhanced diagrams which are not included in

- Jﬁn the ore hond , Hhis dynamics odds an addifrenat rh-l?_ra-ﬁr’dh
owr the mpddN oS +he 2P vertex. This in-l'?_m'%n énhances
the 2 comtribution ?agan%m'caf’ﬂ{. Hence | an incremse of
the diS§ractive high mass cross sections.

® On the other "Iﬁﬂd) t+his quum'cs inibiates Lotk vertex qm{
pnpa}c\fo"‘ renorma €imations which rduce tle effective

v.;.ﬂ!e Oé’ Af-. AFFHF ;.:ﬁ e‘!-'fg

;:;s efi{ee-l- J:( G MN(E)] easzs | o.056 | 0.041
ona S mea ¥ :

i e i KMR (%) 0.55 | 0042 o.027

- Tewrtren rnm,e,l WNR(03)] ©.20 | 0.053 I 0.0492
Lyt ¢ bt’t“"\f:c LAiMR (o] 0121 | ¢.064 I

L] . ‘hL 2
:)}?'{f:yé GLMOD| o.15 O.ossl 0039 | nes| 283 | L6

—enhanced J;‘o}mm -




; : 3.4
e In aenemé’, the a‘dP“.!- dependence of (f;l. > e > Osd> Gag > Lee

on e(?r}j are 0&‘}#!};(& 'H'-fvlca}. o bolancel act bLetween AP
and o}ﬁ, inputs. The smafter es’é,eb) a ﬂu}pr- dp (s needd
13 repraduce He expertmeradfy vbservel .sLnbque ef % in
tHe forwerd ame. A signature of the mode€s just cempared is
Heat the rale at which B.e is itcrmsed with encrgy )s ae?‘h};}
stwer Hoan predicled by o bare Legyie formntiim such as DL
o In additien To the cress secfion reduction rr.suffr’oa from
the renormatization of +he fomersn cent~bution o the Phmera,

enhanced dynamics fyrther edyees 4he 3ap syrvive €

Prbbaba'(r’-l-fes tnitie J:\l +he reseq#fnhas of the l'ncwnfng

Pnjcc{»f(es. Recall that 3o syernivasl Pnbab:‘fr‘hbs afp-ﬂ[

to af€ nen G-W diffractive <hannes ((sef+t and éaﬂ‘-‘) licﬂd!}z,
,"f}" masg di{fracHen. (Deta)fe in Gotsman Faln)
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4. Same Concep’f'— Dc_-f_fet'mf Hodftﬂs

GL MU(eR) and HMR(eT) tratment of mubli— Fomeran interactions
( Pomeron enhanced) siems $rnm a few c/ésgicq(fmpﬁs er This
90&3’,&'}‘ nth“, Ka:’Ja&V) Ponomareup Ter- Harf'f'r'asyqn (/‘??6)-

At the core o these papers (s Gridov’s Qe}a,eon Caleutes avnd
ts Par'ﬁom‘a interpretfo Ho n. Recatl tHat in our coptext the

seft+ Fomersn /s a simpfe pefe ir the T-plane, white He
hard (BF KLY Pormers n s & braped cutl
e JTHR [o?-) derives directfy Lrom fhese fOQquﬁbns. A the
Soundation of the MMR(oT) prodet are 2 od hoe assumnpiions.
) The C"“‘P"""‘.‘}- £ - MUl Pomersn point verfex alP—> m |P
(n-i-m ?r!o) 'S g_m =.&_ 3'”«"01 '\Mh-t ('HM 23). In this

ne tatien 63P =X3, |
T-"II'S ass UMP'H'OH (s ot S“PPOH'J 57 ecfher decisive Jq‘Fa.

or a 4'|nc¢9f?}'."“.‘a€ me amd i+ is jus{-t"ff'd J\, C@:’m:’rg, (t is
“ronsopabte”. Nee that in HaidaCov €f. at. 2:=-L— 2, )”’":

ee. itis corsiferablfy Smaslber. H;a}, srder }; c'"“P""’y-s
are needal % oved PQ'“'Né}ch'P rof uckion of dp bethu d.
I shaf discuss [+ in Conjunction To the GLMHM tyoded.




2) Mest ""ZS: LEC non G W J{H/‘x_-ﬁw rénctron %L,‘/)-‘a—esf are }.d. 12

Givn o triple P Lare Coupin ,.,I'E:: we reaf? that G
was W‘t‘ymﬁy decﬁ"ﬁf ,fsf‘ 2 seo¥d l;" ¢ & HYR assume fhat

G'SP cloes net cfmn(}e é}v He r'n-,‘a—-c},que o8 st —>hant. Tirs
IS net 5<€S evident.

® The xey observation of GLtuu(oF) is that #e exceading Ay
> mofl £ fted ol‘,’ = 0.0 GeV™?* i'mF-ﬁiﬂs that the “suft Fomeren”

IS }'!Ad eﬂok}‘b {6 & ‘f'f?n?"ﬂl .Perquﬁéq+{%‘6v. Fc;'!"awl;y &1'600'
e Ic{?h"‘l',f*’ A Qorre éation ke e o(‘;: aQnd <Pt>_, e mean

transverse momentum °d the partens ( actua Colour diptls
asseciated urth the [P. Lecall #ut Lie -.s'nra;:lvess 0'3- ~lp f: q.)

GLMHEY MR A HR(E g,enrm( Feature of CLMM ant keng med etz
dg| 0335 (065 | 30 | Cipmof) 1 KB D= NTT % 1o GeV

jd’ o.col0 0 0.08%

=> QD ruming <oupfing <srstont is
Kol endbb o plco caleutationols L Ly (<%z>/A;3 ) <& |
(% ~ ]
Technicafly, we have adeptel Hie pRCD MPST precedure.
In thes Summation 97 is reducel % o Sequewce of Friptt P

vertexes ( Fan dia. mll:'s). For Hhis calewtation we nead & ofrylie
= FVOBQSI'(!'H?S J}ﬂ" ﬁ"-?ZR(Fnt?‘mdqd?m)qaa; ZP':IPCGQJ’!:;&‘H'“:)-
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Alan Mackin has been very cotical of the GLMM mode? presemting
his opinéh in severaf mc'c'/‘f'na_s over the tast 2 ears . ACCoraf/'a} \
K him Hhe facr of expficit b-dependence in MP ST apprxmatios
and the €ack of direct peint €ine multi FPomeron coupfings in
which nNams 3, contradict the asx,mp'}vﬁ'c_ dependence of

Otot in the S—> @ it obtaived frow genernt principtes.

spec-(}l'c&” Y) A:I} becomes ﬂ?}a‘h’lf! at Ln;[-, ppaqu, encry/es.
Regard tess of the technical detaifs, Atan’s cGim (s Qenseptyaf,
non relevont )| We have no fule P predict the funchione

HransiFiem fmm pre asy mP-]-a-Hc_ % qsybPHf’c Prrrgoes. Both
the G2MM and IR have o keund of atidity at We= joo sy,
Thys botnd (s a Cimsec?uence %,L botL 3reups @Keauﬁ’nJ_ Bleim
caleubations owith al":.-‘r-o (wh:d IS A more seLere crime

"0() As it stands,

HR@?» and a2 6L M ulo o
The above Lofls o T e fie T, g ulox) 2 Do CriR ()

Foffowin& IS & Companson of the ortput of Tet-Aurv and Durham. ‘

“Mé;_ what we are accy sef
4,; CGﬁHH(oa)) > A:&(‘;.,’



KHR (00) W | RMx(03) Hk(a?) 4.4

do,/dt (mb/GeV?) do,/dt (mb/GeV?)
4 - l g npun.so.v (x100) SR pp 81 62.5GeV (x100)
- e g S S0y oy ™
wp i g

o 4 i RN Y

?‘ by o, 1.8 TeV (x1)

“ 1 "] \ 22eeetennnas,, ] 8 q

'm.aa” ’ “"‘“2”: “ (Mo“ 005 01 015 02 025 03 035 04 a}
= 0 'o - 0 - o
m= P  dpzoss o(,;,E o
2
do,/di(s)(mb/GeV?) GLMM(o%) 6w f,i
10'? y d? - 0.,2 :.g.
5 B
5 3
i Adp = 0.0 ;
10 - L
6LMM (08) 6W+Pp,),
| . | I 4'? =0-:338%
S T T °1‘(Ge\°f"2) bl =<)rr = 0.0/0 L Pt S S
0 K AR R R X R SR R X

The § models J!Spéa\{'ec‘ have simiéar &~ P’%}"&‘ dp= 021 dp-aﬁ‘;;



A%r 'L
) G > e > T are compatibte.
2) MR estimates ‘3 Qj are é?” than 64 M.
5) _r"e 'iﬂ ok %" -(' . 4\( &-’-w@fﬂ Tevatron LHC W=10° GeV
ol | Loe exfreme GLMM KMR(07) KMR(08)|GLMM KMR(07) KMR(08)|GLMM KMR(07) KMR(08)
GLMM « MR omes Cix(mb)| 733 740 737 921 80 917 |1080 980 1080
when Compﬂ"fb a, 6‘; . Ou(mb) | 163 163 164 209 201 215 240 229 26.2
i . : , . 0 . : ;
q) B r‘f\’ pu blicotone et || 98 109 138 e 133 5 144 157 242
' o"M| g6 44 41 105 51 & |13 8 56
had -; O; ‘ > 6_& . 1:'_'“"'-’ ‘b"' P ST S G T 22 100 186
[ ] 2
He L h mags |owwb)| sa4 72 61 134 2 §3 s
SC'U(‘ 03' P'f(’ : "i d | outfart] 043 046 042 053 Z 041 057 ]
sec{‘f" .& “ s em| N

b ' TABLE III: Comparison of GLMM, KMR(07) and KMR(08) outputs.
g) The f;MS(W L MR (99)

anafsis of _s’_@__i convr'ncfﬁaﬁ demerstrates -H-:e need 1y supp-fement
ibe 3 M«#J% with secomlar;z Rrgg,e <orrtrib wtions sucA as PPR
and RRP. LAy R addresses the fimeron enhanced contribefion only at
its Gwent orfer. As such This qm'@sts bae very “ime e B uance i»
- our centect L i
() wMe [oz) and eLmH (e8) abeutations oS T ST are Qensistency cheoxs
ase beth moedetc need an qr‘éﬂ-ran( 5 ba cigrovnd Aorr
So «s fo repridace e <PF Jafo.

¥ e that LicrR(01) were «bte T fif tle dote at S0 and Ifeo Gev
on-ﬂ( q5-|~er a rebHve nermoliz atior reson A of -7 9V

4.5



HZ
|- K= —g’" 700 e

——rrrT—
E, Vs = 1800 GeV 1
LKHR (08) 600\ ~  t-o00s Gev? :
500 || 3
GLMM (08) Penhancad cW + w0k %
> . Muelfef‘; 3 P <SD 300 E‘.. L
A= 0.335 dﬁ)— o.0lo :
: on?y G SN _
W=1800 GeV A 100 3 X i3
do,fdid(1-x) dp= 0121 ApT 9033 g : o3
2 > 'EREN1 5t spegega] 1
) t=-0.05 GeV . —
10 10

o3 d"0/dtdx, (mb/GeV)

] i, N>,
kMR (0%) -\¢, Tevatron - CDF2
\ T i s 5 N 3 "t=0'05 GCV
- N T T P enhanced + 6W i
Pomeron enharcement 1S ' :
inefuded in dhe package 4?*: 055 SlpZ= o 1025-
deat o [P physics. 5 b4
Hapelf\’r‘) we db r)o"‘ ‘Mn') as \’eﬁ) a dee(si ve - (a)
direct -e)cpeninenﬁf vergioation ¢f this dynamic NPT N R TRT |
:(-‘en-ﬁxre chejuﬁ?) . He ea"«( masuremernt of 1072 fn W

Ot and Gee it provide Hhis suppord ahead of defaife H:":& Dm.sure»m‘s
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GLMH and MR sum the Fomeron enhance disgrams differmif;, :

GLMM MPSL summatien has ondy emhanced d;'a.J_m..s ”q‘(ébﬁq.
the semi enhanced contributions. Thi implies a 579 Jq}.&;‘.qw’
th the cnlautolion 03 ‘u}h rmose J{ﬂmch@n and was, thus,
orectal &y an explicit Summabian of the missing Sem mbancel
diagrams, The ofouthtbion of fhe surrinl prbaiififies |
thewyh, Sums enfy over fhe MPSL terms. _
MR summation reyfects A signifrcant part of He enh dncad
gﬂap a'l'ax.a,fltM.S- 0“’1'0!43«[) the Too sefs oj—‘- AEZ Lot Kons
requre o :'mpnwmen* I

The alove is at the cwe of the 4anje differvoce between
S:-.:. (GLMM) and S;b ChruRd. We J::shha_wsl-. Letween e
esconnt R*S‘mﬂ‘?f‘{'ﬂd,s 'o(' the 1ni tHaf w&:ﬁ'& /P,sy(‘h"g_
‘h a GQP Sarvinf ﬁohb(-ﬂ'{&l (‘S:c}-. tn GLMM nok‘ﬁ'&q)

s:m n MR mh‘ﬁ'ﬂn) wheh s fa cfe rfzad ffbh the finaf
non GW d:&fjmcéhn.

The above differmt Summatiors are ®sponsitle jor the

/@r}e differerce %@(KHRE & Sg In combn €

d!}&"ﬁb"';d" : Sep}-. CG‘H“ >




-.f..
hh‘v!fi

Senh-A"‘ﬂ‘lh = StotM.

48

GLMM (08)
S—qdof’i:nbﬁ-
The enhanced P
interactien carmes
-ho memoq aol, fhe

‘nia€ hadren P"f

KMR(03)

non ja&orizﬂtb'&'

The semienhanced
interacting C rs

censtraint &Y the
(hiHa€ state irer
-acﬁa&. ® sharing
tHe (ri¥iaP bad oy
pds .



5
5. The Ipterplay Between Theory and Duta Arofisis

TAer? S o sgﬁf&(mn"} Jiffet?ﬂce betfween GLMM and i MR data
analysis . Ths refbects on both the construction of fhe fwo
datr bagse sets qnd the Co#‘p/ﬂf f’ef P“’“MF’L‘”S "‘@dm‘”’{"
The -s‘f'o\r{-f'n), point of &oth f'nvesﬁ'g_at/-lbns 5 the reatization
Had a 6W meode€ reproduces the eflstic chra wel?: byt e
reprsducken of the diffractive dafo- is peor Both groves

céafm s achiere a mucl, imp roves 7ep reductior of therr
respective dafa bases once F~enhanc=f dzb(;_rams were added.
The men data. /n the ;PFS — Tevetran ronge 3 ot Sﬁlgd'céqf
fe anstrain the P purameters. Genn(es) and Liame (or) chose,
therefers & extand 1heir data bage dowrn T6 ISR (W>206e¢f)
This requires o P+R Fit From which one Xolafes the '
reéevant P parametas. MR (07,08) chose § tune cather Hhan
S§it 44 and <y " A P orAy modet.

GLMM data base has cc peints of Grot > Gop ? Osy > G3g and B,

in the ISR - Tevatren range. We add o @nsistency checa

o By and %Q;ri (£ 208 Gev?), a%;_m at E=oes GelV (cor),

The reasen: we did rot Wish } S Lias the £ .67 T50
many di$fe@nifal cross Secfions Poirks.
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As stoted, He GLMM fH wag done f'wfce, once for’ W and

Ap | B op g1 ge my mg  |x%/do.f.
GW 0.120]0.460.012 GeV~2|1.27 GeV~1|3.33 GeV ! |0.913 GeV'|0.98 GeV| 087

QW+ IP-enhanced|0.335/0.34(0.010 GeV ~?|5.82 GeV—11239.6 GeV ~1|1.54 GeV [3.06 GeV| 1.00

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

o\aqin 'for GW+ P-enh. A< seer a{} is very stable. The other
free paroimetes change sr'a.n@}fca%&,. /Vdeabfj,dr is much h?l\m
This is a amsequence of the additionef censtrajmls ivptied

by the diffractive dato which is mere screened than the elaskc

ecctor, Apether signf}('cno-} c‘dn)e is '32 (6 W+ P-—enlu.) Y 409.[6-“’).

The Coqcep'f'uaf a-PPr'aad-. kMR is L ‘
Thelr data baose contains flfs'l‘: s ek(f d"ﬁm”h

d o
g%;ﬁ- Ctéo.g@e\/‘) in the €o- 1860 EeV range.

The ceorres .PO”J"'?J- Clot -

coFr d9% . .
d&d%& 0-+ t- c.eS G-E’V.

.?:n the WMR procedure the Sinst swlo.ae is Ts 5!'+/fune Hee
incfuding, the censequent 0Ly so as o deterrine 4ie o

b-prefifs and he GW ampes
i ! peitudes. These are frozen cind
Utilized (n He secornd stase in which <p; 5 qrefmcw.




KMR (00) 6w

RMk(0%)

dt (mbVGeV?)

do' dt (mb/GeVQ

ISR pp o1 62.50eV (x100)

GLMM (o) 6 W
du, =0.)2
Ap =012

6LMM(03) 6WHlPe,,

dr S0-3238%

.,(;r-...- 0.0]o0

M k(08)

SR pp at 62.5GeV (x100)

] -0.03 0.1 0.15 0.2 0.2

o033 dp= 0121
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1=K = -’g‘# |

GLMM (08) Fenhmgt’i -

A= GRS <p=oelo

W=1800 GeV
do, Jatd(1-x,)
t=-0.05 GeV*

.
. e —

i 3

1w’ 1 1% ¢

LKHR(08)
CW +
Mueller: 3% sp

on?y

4p= 0112 oeai_-:- 0.033

kMR (0F)
P enhanced + 6W

~ ? =

&1
700 'f..,

1072 10!

103 d’o/dtdx, (mb/GeV?)

\¢. Tevatron - CDF
% -t=0.05 GeV?
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One of the corsequerces of the AMR procedure is that 3, and
%2 are of the same orfer (compalkib® cth GLMM First phase

5it). As we shatl see tis output is ontiand in He study of
the opp rooch o} M(S,L) Io the bbeox dise boynd.

SOMe) Lut net a.fl’) o} the cfe()-fcl'eocr?,s‘ aj: e R data.
0‘”4@[915 aAre amended in LAMR(09) in which Lot F+R
ex::han}es are jncfuded eﬂaéé’;’ag o barser data Lase

Cen J-at'm‘na, the TSR —Teévatron data. Recaf, though , Hhat
LiyR have adepled the ror approach amd their data
base Con'f'a('n_ ona’ %—...6&;? > O and d9s4
In my eppinion 31’%‘:’0} d Qe on T8 ewin B B sere Tan
A CO"SI‘Sh")“t checa. syg tmnl LR data Qnaﬁsfs heas
o rEsofution J5 determine e F paramefers aed the
&Ww Scat.‘ﬂv"\ha, anpt; fudes,




The extensive LiuR(0a) anKsis of d Oz

dt Iu’
3

c@nr,‘ncfb}ﬁ(
J?mons'!'fa{‘es the nesd k S"dpf?(emtwl'

the 2P vertex
with secondary 2:33,1: Contributions suck as PPR ard RRP.
Rowever, [ irmg modef dees net add ress the [P enhance yont

ContribulNon. As such this anadysis has very Ll Hred retrance
in sur Cegtext.

COnee again, the fess extensive qauﬂ,g(s of R (03) and

GLMM[eR) is a CMSrZs('Pncy Checs as both moolef neef an
ST S e 6 et e o
)TIRE Thal LR were abfe £ S+ the ope A%«

at 540 and 8eo Gev opR, a fher s 3@‘

rescate e 26y, . e e Ot te s,
Te cenclude: in ag mach as I admire AMR for their

intuition, T do wet thinke that Hiefr dato ana

Convih cin J, Support E teir theerefizaf assu

ard numeries of Hheir parameter chopne,

491:3 pro vides
mp f 0hs



€. The AP?roosc)n Toward the Béacs Disc Round

‘-’

p fori : )
he unitarity Lound | A; ., (s,6)| € 2 hofys i§ R, (5,6 i3 acditrary,

In the eileonsl modet Jig is reaf,
soall repf Pa,f“f 5 A.
2éato 4
bat ns( Cauclni 4

coincides with H.e Llcir dicce Soyn

z'.e. A,;)‘ (5,6) (s lvaafpar\/. The
(s,4) can be Calcutz ted H/‘!'fl'zfaJ Jlbpefsl'Oﬂ
‘aeof’t’m). In this case e um'-l-arf"/*[ Sou nd

d |Aig G, 8)) £,

Tt is easy kb see +hat Ac;((S,L):.-.l § and on@r i§

This iMp'ﬂ'CS Hq

08
06
04 F

02 r

Am (5:5) = Al,z (s:&) = /42’3(5,6) = |,
b 0w 0) =1 white Oy (5,8)=0a,06,8=o0.

Pz o S .
ket A= o esuet +he intey rand
os | sz e convefution deining
EAzz 06 [ SZGA(S> 0\+fo5 6 vanishes

04

2
'SZcA (Q)L) =0

02 F

The interest in +he ratle

05

SRR O UWTIETE TN ab which O, 2| ot
[ 4

b in fm b in fm
Fig. 14-a Fig. 14b Sm ‘.(’ b 16 ob vioys
Figure 14: Impact parameter dependence of A; & and a. at different energies. @as o 3"& "' pE = ‘J, (ar 1q] C'P"'H a p

imterest, Lets Jiscues s defq)(5_.



Re catt that ;5 Q“(S,‘:) =l alf dc:fj-mc."‘fve channets (Soj-t or
hard) vanish ot this (S,L) point, Le it & consequence f

the G W mechanism propertes or because 'S:;u (5,4) =c,

Checxiny the G Mu(eg) Filted parameters itis car that
since 9. 57§, A (5, b=e) Raches unity at re@tived
low encryies, Ao(S,b=0) reacles unity at mediym

W & (oo GeV ard A, (s,b=0) wt reach unity at excealing
hih e nergies wefl above LHc. So wouf) Q,, (s,Lx0).

In kMR [o%) | Rt ¥ and consec,uen*}(\, in s modef

Qe (3,420) Wife reuch unity just aleve Hhe tuc emmyy

We e;cped‘ that cven Hm}h p ANd Ge AS Cafeufated

b o

\L the Hu made'&l at Luc and Auger are cmpanble
Szck (G’L HH) > Saej\ (kHR)O R?Cﬂ-({) *ha‘r #f QJJ:‘I.S""d
vadves <S5 Aiy are determined in Geum(os) by a §it 5 o
GW+ [P-enh. medef.

6.2
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The bkchaviour o& RD.__.,‘__G}&L%.L{"L@_ Conleys }nﬁrm'ﬁ'on f;n
t+he onset 05 S~ um'-ﬁar-{’ﬁ\, censtrayrdas ot Agk energies.
Assyme that Jifraction oryinated %ﬂsﬂm@ frowm the W
Mec‘vam'sm. We obtain +ien +he Pump-(;'h bound : RD é'}z‘.

The non 6W mutti Pomeron indyced diffractive cortributione
are not inefuded in the Pump-t,

Srvh GE:; rather thanr 5"'5"" /4,:,‘. As suel ‘H’T are rédycer
j‘fbm their non screena <z Ceutated rites .é\{ Lhe Qprnsf,o,,d;,.}

Survivaf proba L-'t'-@"f‘(. The delicoule Ladnc.f «Le'fluep» e
R A HE ki Sireened

= * with : _
5 s ( e’?efa-\’ 1S MOJJ a’fPeﬂdph"-. rﬂ 6L ' (98)
Rp< 0.8 decmsf'n} sfow-R, With ener

: : : Y Tn denr (o)
Rp >o0.5 "'"’*"S‘IHJ, sdwﬂ, with ereryy up k W=/p% Cer

Wwhich is He high energy Limid gf Validit for both g
and eLuM. The origin of the lur prediction ic+he r?-&ﬁw@
fasf increase of high mass o ffraction,

n bousd s/pce 7‘59\( orts inete



+ C onct ud/'né Re ma rss

) A primacy mplreation of FPemeren enhancement is

2)

)

that U;" and G are r@ducel at LMHCc and above.

Both GLMM ad iR predictions are 10-20Y, Lower
than estimat ed 3. years ago.

A mesgurement ;_f Od aMd Gy , (A Paf'He_c-:ﬁr- bigh
mass (s oridca JC" +4

enhancement anmd ifs decisive w,' :

cation.
T wish & end with o onmon Sense remipder . obvinst,
any revsonanble medef aFP(’r?J  the mufli Tev ranze
1S requird K reassnab &y repreduce the SppS- Tevadnn
data. T# s afBe olvious that Hi is not sufticrent.
To remind Nou, the ronge of “fopifioate” Gg pradichons
at the L#C spresds from 90 mb (&Y, Q) to
23c mb (Trashin anf TYurin).

.



