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With thanx to very very many, too many o mention!

With apologies to very very many, too many all to includel!
With the risk of the prejudice ingrained in mel
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e natural cromophilosophy

400BC 1921AD

By convention there is colour, 7 P .
by convention sweetness, N a manher or speaxing,

by convention bitterness, objects are colourless
but in reality L Wittgenstein 1921AD

there are atoms, and space. Tractatus Logico-
Democritus ~400BC Philosophicus
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e photon (quantum) interaction
- elastic scattering

— size and shape what
- inelastic scattering ot sl
— constituents is what

you get

e diffractive horizons
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* hadron-hadron (pp) elastic scattering FT+ISR+TeV
“ " . X pp at py,,= 24+ 2900 GeV/c
- “clean” defined environment 1 Kundrat
(manifestly) “"diffractive" A \ A etdl
- rigours of unitarity+analyticity | | |\ N\
< total x-section « QCD? ;i ’ul ".F'FH AN
. . PN . e
- amplitude analysis PEiING ."-\\__ﬁ\"_‘*n
- = E 'hc...
(real Coulomb+hadronic) = \ .. ™
Ferreira y A
* = f (G417 ?Zam.gl'f: 2 T
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* hadron-hadron (pp) elastic scattering
- “clean” defined environment
- (lack of) s dependence

10k _
Regge asymptopia — QCD? e E
- geometrical analysis ot)
Chou-Yang (1968) to now t (GeV*
— hadron structure g\ _
— QCD? g "
T iy (~02F) E"
I 546 GeV (SPS)
g
E 630 GeV x 107 (SPS)
S ,,-: 1800 GeV x 10° (Tevatron)

. state (~086F) n o

s L] 4.5
+ (GeV?)
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* hadron-hadron (pp) /nelastic scattering
- ISR pioneer — UA P P

- Regge asymptopia o
— unitarity - QCD? | X ;
triple pole PIPPP PMM | or CF '

- UA4/8 to TeVatron
to hard dynamics?

A

1 .

Datc ]
2r — (1 ic
F o . {1 AC ]
e AN ]
- /+ N + ]
z ! S . ~\ + ]
e *// o '\ 7
. * ", [ ]
~ 0.5 -
.E.;;... F ,// ) \\ * ] ] -
; [~ ] b
(: 0 ,,\i s } - - } T i ‘ t
= I i | 2 o & s el G T L I el a . _
o %.=0.93 st et A iy
J\ 4 — Scattered Partons - 2 = : ; _ y
— ----Hadronization + ldeal Calorimeter v
L S i u L T Mg =
e Full Calorimeter Simulation Sk
| Cross sections | l
| AV ross sections |
0 N -..-| . - ....-""| R
-0.2 0 0.2 0.4 086 0.8

X(2—jet) Erhan Ingelmann Schlein UA8
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* lepton-hadron (e*p) /nelastic (pseudo-elastic)
- HERA: scale to partons O< (P . -o

% o . . ° g_ | ® H1i Data
b H1 2006 DPDF Fit A
yand y /nelastic diffraction
>
*
e g = xaSE-
QZ e(k’) ™ E=3E us(_ |
= 102 1.
s
B x=8E-05
| ® g B=0.027 (i=7)
QCD collinear _::::;:i
factorisation at '
) ¥=0.00013
fixed x, t 87 $-0,043 (i=6)
!:::‘: +
10 — &
§§_ uuuuuuu
Y3 p=0.067 (i=5)
!ii
oo
e ak B=0.11 (i=4)
P L P . 583 )
) 1 e .t s
_ (i=3)
s

- long <> short distance M o
hard P O e,
P IR structure | ety oo,
PQCD < npQCD S
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* experiment

- pisolated in rapidity precisely
- forward hadrons M2 < 2.5 GeV? $gap= defined
isolated in rapidity x-section

full with very empty!
> P:*S?CS /My<1.6 GeV
y lan 5 ' small

H *
i b
I
b
+
"
'
+

esunquestionably dramatic: void < 920 GeV proton:
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* we have (expensive) and ingenious experiments |

% measured cross sections (structure functions)
as a function of appropriate variables

e we have a field theory of the strong interaction |

\predicfed cross sections (structure functions)
as a function of appropriate variables

8 comparison
% comprehension
phenomenology
improved prediction
improved experiment
* theory changes - (corrected) measurements don't!

progress

AY -
J ] [}
AN
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* QCD splitting functions ... at high energy (low x)

4 1+ x° 3 . | A dy g
Fo=slg—o, T 200 - ol 4 olas) > e 4—@_

2 3¢

114 (1-1)? . 4dx dt g
== ' of as) - 446
"3 I T olas, 3x t

1. . .
F,; = E[I' +(1—x)] + oflas) %;dx(it gmm<4

I l—1 .
F._ =0 . 1 — -
* [fl—I.H T T ) , gx & 9
33— 2ne . . Tx t G001,
- 01— 1) + ola,)

. H
parent , -reference

- u
daughter , - reference

\dynamics at high energy
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* QCD at high energy
- (LO) splitting functions — rules of thumb

Ja.
do - 4 0 7-channel
99— 99 £ fermions

59 no sdependence
d (off-shell g)

do~—
t
Q4
— oo, a declining s-1 § S
gG—gg do~— dependence £
I St “ o
L0000, (off-shell ¢) — +

2
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* pQCD at high energy: HO splitting + BFKL ingenuity

— eg elastic sca’r’rer‘in% ag—qq B B
I/ | T T T T

qg_. .
N parton — oy T
dG I I ...... I + I I ...... I + I'-m-‘l ...... I +.'.
b /A I I I I I I I I
dt =1 =2 . =0~ T~ T~

“trajectory” @, = ZJ —(m-1D)+0(a) +..

O #-channel
29 fermions \/CTS _—— —
do 0 >0 b Homfl o B .
small~0
dt shrinkage TN T~
Zq >1 #-channel
fermions e —_— —_—
4o _ e 4 ~u_01 I[ " %: T %: T
mall~ —_— —_ —
dt

shrinkage .

% evolving “hard" Regge leading behaviour meson
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* pQCD at high energy: hadron Regge phenomenology
- Regge — crossing/onaly’ricify at high energy (low )

do _ .. £(t) 025t M m o
dt shrinkage SN
>1 #-channel
.Zp fercmlconse -
dO‘ g2¢ E() = -0. 5+t | %: + %: +...
shrinkage

\. I . e
r, 2a(t)1 2£(t)+1 .thji +

\

L
(6= xp :xex/l) R I ‘ _ﬁj‘\"‘ﬂ\

% (approx.) Regge A phenomenology N X, (xgp &) 1
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* PQCD at high energy: Regge hadron phenomenology

- Regge “splitting” a . at high energy (low x,,)
.Zp ® / 111 _ZP f
do ve g(t)=0.25¢ 1 | 10 -
——~ | : |
dr shrinkage [ \ oc(t)o'gl | T }¢ S __U
>1 f-channel t (GeV’
IR termion T :
do . Et)<-05+t¢ O Bolotov7 B
o T | e
s jiia IR ... T
2a(t) 1 §2£(t)+1 3 7 | & | = —'g
, rd w«
({,‘ =X,=X_, | =
Ro R

% soft Regge A phenomenology in X,,./i (xp & )
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* 2 noteworthy points: analyticity — crossing
- s~channel hadrons (resonances) <> f-channel IR

1
X 9 ~ 2t 11 =2
s (COS CM )crossed T 2 2 . . Mzelm2
S _ml _m2 xex/2 xex/l Y xex/2
2 4

crossing: cos 6 qp H%
- analyticity depends a/so -
on any initial mass scale

ex/1

2 2 s ) . g
S s
2 y B
% natural variables 194

Xexs1 (Xp §) Mass? ¢
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e only data cannot be changed
- let data speak for themselves é

- analyse data as they deserve
- leave results for posteriority | ,, Poghosyan |

for Yo7

* QCD is difficult

e analytic approaches are
only approximately rigorous =
more or less valid models

even outrageous

‘ un|Tar'lTy A plll ] IIIIIIII ] IIIIIIII L 1111l 1 11

J& Gev
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* improving technology p
e experience — new understanding

p

— better prediction (LHC!)

i |
— better LHC extraction Fenpeing efa

il

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

s. e ®(s:t) 4 FN(s )

Br # B N —
pazf | _ f?! I
For low |t| , the strong differential cross section has apprc b /
form with single exponential slope T | l
Spoal | L0 PP -full squares
:L_: [ + PP - open circles
do _ do Br cooek {
0 0 = [+ predictions for p from DOR
dt dt t—0 u.m;‘{ salid: using leg®{s's ) form for o
[ dashed: using s* form for o
with , ﬂ-ﬂE:}:
p~Br + By e
B = ’ 10’ 10

1+ ,OZ energy (Gel’)
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- 1
® UthClr'lTy —Im]-::lastic (t — O) — O-tot p p
CM
. . p p
and analyticity of T, . —O,,
double poles (log(s))/ triple poles (log?(s))

+ 2 undegenerate lower trajectories Cudell et al

aP(10 TeV)

84 —112mb

ot(14 TeV)

90 - 117 mb

Sicev
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Vector Electroproduction

* scale dependence of diffraction

Cross Secuon | o)

olyp = T(1S)p) 4

...':a ...Ijl

W(GeV)

The Cockceroft Institute
of Accelerator Science and Technology
k&4 UNIVERSITY OF

¢/ LIVERPOOL

[\

0 e
. : e N
- dimension of ZP probe Marage -
2 2 2 VM
_ +M° -t  _ dm
tmin = m; — Q (1 + — ;1 W
ma 2 M
p
' e ep — em -
| i i} v vff .
ﬁ% e 1 R -:.'-'l_ —
™ airp = pp)
b ciop — wp) _we=| small<r«< Iar'ge
- S R
e =l = ep) r)
I“FIEJ
o(rp —> J/Yp) et '-ﬂn- Wit |
- zEUS nal e 1 rsmall
§ VS (prel) . o 2 M?
. " (vp —> W(25)p) ~
o :'-E- Eirl'.wl o ' | W t %mcz _5,/? - i/w p
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* scale variable
- quark
virtuality ¢
— dipole size

o r_ll
g,
E‘II;I z crr
l|. "_'-.-_._._. AT S
& _'_.—I—I"_._F.
",
By e L oo
1@ ek .5 '
¥ T g
_.__H—_’_r =
_—
1d
s
g it
i
r—
1
¥ a0
* AR 15 g

-1
0 a3 a5 62 80 100 120 148 160 180 290

0220 +M,

alrp — Jwp) [Ab]
E

2

* Hi
41 ZEUS

|El-'l.'"'l

rt/ﬁkH“l

— i

== MRT [CTEQEM]

a0 1N

o

Z‘ S — Q + MJ/‘P
300 2 t
W_ 1GeV]
P
2 [T 1T T T T T [T
° pzius 120 pﬂl) % J/qﬁ-n
1.8 - 4 pZEUSY ¢ DVCS H1 96-00 b
: Y pZEUS95 /. DVCS H1 HERAII €'p
1 6 [ H ¢ZEUS . ]
‘ *  Jhy ZEUS
1.4 = [ DVCSZEUS 9-00 ]
: * DVCS ZEUS @8 pb?)
1.2 - Zl -
1 1; | + ]
0.8 - L i N
05| % f
0.4 % 1 E
A S R T AT R T N R B

. ~ 0.2
e scale variable t ? ==

vgz
t

<i:
The Cockceroft Institute
of Accelerator Science and Technology
k&4 UNIVERSITY OF

¢/ LIVERPOOL

15 20

25

[ R N BRI SR N
30 35 40
Q*+M*(GeV?H)
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e evolution to hard pomeron
ep — epp “trajectory” @, =2j.—(n-D+0()+.

T - —
ozsz2+ijI+ M + %ﬁ +..

: ’rraJecTor'y alt, Q )=a(0,0° )+06(t Q%) +...

p prnduniiun b production

. 0.5 &
[ o0HT (Faix™ =
. o HT (Fpeix™) @ 4 | ® HIHERA-1prel. A ZEUS
0.4 - = ZEUS (Fy=ix™) o O B H1HERA-Z prel.
- - 0.4 = ZEUS (Fa=ix™ — O ZEUS !
I o 1 = O Omega+ZEUS i
__ o TEUS o" (o =l W™) ) . ZEUS £ (0 W) e - N
0.3 - hadren—hadron 1 031  hadron=hadron ] 0.2 ; R
I 2 1 = 1 [ T 1
A=a(0,0")-1 ; ARSI 5
0.2 [ 1 0.2 F 1 i ! iy _"' | }
[ | *
- "?'f;“ ] o+ i . T ]
Bl - 0.1 ti ] Jiw production ,
I { ] # " + Hi % ZEUS T
"'- | | 0 | | | U T ud al i PRTTIT | FRTTT vmd P _Drz ]
e 1w e 1 10 0t W ot 10 :}J 1.%” 10 0 05115 2 25 3 35 4 45 5
) , O GeVv®) ) ) (Ge 5 .5 2
0 +M, 2 2 (Q°+My)/4 [GeV"]
Q' +M;
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e unitarity and analyticity of 7, . —0,,

1 2 1072_ 1l -1—-'41”1-"'!1-—“1-#—1"!1-—“'*1—?-“*-1-‘“-"3_
—ImT, . (t=0)=0, < @ - -

elastic

>
S
6,(x,Q
\

)
.Y
%,
"g*
=
"g*
ARSRRERY
Frlfllil::; |I |
I :I lll. ||I',I

\ ‘ 104; Eessco, -__-__ -
T | e

o

A A T e

i 107 = o~ Lo i T g % BT -
: E L o "'I :—_ T s — --._-_-. —— __: -__ -'_1
: 2_ ) ?\':I' ._---- -—_ : ---'-' _\--.- i -.‘

: 10 E f - — = -"--‘-_\_1-\‘_\.-_\—\. — i

! E i — e e ey £ - -.-_-..-- - - e

! E b s B —— e ol
7p 7p - Z - : DOl e e e e T, e
—> 5’ b 0 = -— T e
2 o ZEUS 61 pb 3 | e - i =L | i
e ® ZEUS 96-00 E ) —— e '_--__"“"--.__:a-___ = -{

s ~ | _____ 3 - o - . R

© - 1 E ! 0,001 - T — "-:-h-"'-: - -

Q%*=2.4 GeV? - - = i '__ T — B T R R -"-_u___ = s

e . ar - - --—___ = —— & e = -n_-.'-"' g -..
10 10 = e e e - g I S -J

* analyticity = | e T
. C = s o - —_ - [

i C ; e S TR TS S -

Q5268 < s OG0l | e Tl e

Q%=9.9 GeV?

3 i 2 o S
1 , ) /I 10 JJ—I—J_L In_l:l_-'l i PR R - Py - PR - L i 2kl .T L .]
a8 GV 1 led]7  ledll Leld DODOL  CLDO1  0.01 .1

1\0 Cud el - Soeag «— W & X—

LA )] YA L]

H pQCD / 10 §— I st :-!.!I-EL-._.; oy "-:"l-.,___::_ :.-_-...:_Jl




DIFFO9 , >
crn e \fector Electroproduction | _ ¢ sl
- & LIVERPOOL

e evolution to hard pomeron
ep —>eJ /Yp “trajectory” @ =2j-(n-D+0(@)+.

—

Fos w E M %ﬁ ..

- ’rraJec‘ror'y a(t,0°) =a0,0° )+06(t Q) +...

1.6 1D-Fit  2D-Fit H-I -
: Photoproduction e —

| Electroproduction O R
14

' 3.2
t| [GeV?]
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* amazing idea now maturing with data

Terascale pp—ppe*e

‘ Z4.67 GeV
. L
.\.I i

o0
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Central Exclusive Production [p+p —->p+X+p

where X 1s a simple state fully measured, and no other particles produced.
(Cannot detect p/pbar, down beam pipe, but BSC — n = 7.4 empty)

p p P P

v 7" (& VM)

g=l
T—
+
g=l
1 00000
o)
1 00000

p

Motivation:
In CDF, sophisticated tests of QCD with large rapidity gaps Ay

Looking torward to LHC: 1 PR N
Interesting examples = X=hHWW I"L,..

If see h, H : Mass, width, spin J, C = +1, Couplings H - gg, ...
in a unique way, even if €.g. j(140) — bb & H(150) — bb
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° pp—pp +2jets - | —
p+ p —> p+JJ+ p+ ~nothing else " JET
Observed in CDF, QCD tests § W JET
& related to p+H+p i i g
. “Almost” exclusive di-jet,
M e 15.94 GeV . .
R,=—2=~1.0 I o~y Two jets and nothing else

6 oxcl (R.>0.8) (pb)

]
-
=]

CDF Run Il Preliminary

-
o
S

I
g
o

o

1071 L

Data corrected to hadron level

TR Exclusive DPE (DPEMC)

-
"Iu-n-.,__

T Hadronization -, EXHUME
—— uncertainty

et 2 .
Ej_!?t = Eqnn
% <25
3.6<ny,, <59

0.03 <2 <0.08 stat. I;iI stat. & syst. uncertainty
. 5 .
1 | 1

10 15 2025 30" 35
Jet EM (GeV)

e 'direct"P?



DIFFO09 . . 4>
cerh ceneva TOowards “Higgs with no mess™? | G
¢/ LIVERPOOL

° result pp—pp yy ... L OuEEL) T

Claim factor ~ 3 uncertainty ; Correlated to p+H+p > T e \3\
O

20

15
E_ . GeV

c\:‘e . ot
g¥Candidates, 2 golden, 1 ? Iono - —
12 : 36 fb - 0.8 events
Note: 0, =2X10 "0y I

“-- - | (— C D F =S M (Q E D ) L H C=5 M ( H | 9 95 )’)
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* elastic hadron-hadron
- the aristocrat of sub-nuclear physics
- rigorous forward amplitude analysis
critical for first measurements at LHC

underpins precision understanding of
strong interaction = diffraction

e electroproduction

- unique probe of scale interplay
- pQCD « PQCD laboratory

 exclusive electroweak production
- how SM(QED)
- fomorrow SM(EW)
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TP L e Chapinetal W=129Gev | T L
® Fp%px S 30 £ —— All terms S 30 ® Chapinetal. W=15.3GeV
N - - - - Diffractive terms N -
- EW Pﬂm997 Z 55 [ - Interference terms 295
@ - - Non-diffractive terms + @ -
. S 20 + S 20
#€ipdpiRezigal | | .. L
S5 e ¢ S5 gy
. E E o E -
Ferm| Iab 1974 g 10 } __________________ — = g 10 } ............. P
. © F - _ -
+ friple Regge <5 e | ESE
| O:I ! L1014 L ! 0:J ! ST NN |
d/ 4 5 6 7 8910 20 4 5 6 7 8910 20
M;, (GeV’) M;, (GeV’)
‘ ° ° < 6 = 6 L
pr‘eCIS|On N\:i 5 e HI W=187GeV N\:i 5 e HI W =231GeV
= = Tk
S RS
measurements : , e
X oL =

(archive) 3
— precision
phenomenology

J-~~‘1"i..\ Ll 0 :\ \|m'ﬂ|_'4'T"|.~|'T:\.||\.. .,.\NW'A\V\-.\.IHl

M
[\
I L L B L I L R A
: 7
- ,
F /
/
= /
i /
L /
N ‘.
N
M
[\ 98]
| |

10 10 10° 10 10 10°
M’ (GeV?) My (GeV’)
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e TeVatron pp—pp +j€1'$ Goulianos et al

i Jet
pro be-parton remnant 103"‘12‘?’&*‘39‘:, (mb/GeV?)
F\¢. Tevatron - CDF

g, -t=0.05 GeV?|

B}

P : b
P . I

1HE* I-KL 107

f = Bjerken-x of 1. exchange ol
1-x = xqp ot -

\
~g b
bi% 3
100 e
R O T e

- g sensitive and g sensitive probe
- target = P+ R+ ..?
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 deep-inelastic structure of “"diffraction” AGAouluanqs
- g sensitive and g sensitive probe esropian
- target = P+ R+ ..?

- & CDF

W amzep gop R e v i
F s DA LEUS ST dnim

o FJ (.00 |
R%(I&)—-_ FE(I,QE} !

Data known PDF

@ .
h

% QCD factorisation fails
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 factorisation restored when probe parton  ;.uianos
from 1. (P+ IR+ ..)

- PPprobe? .« .. :

ambh, = -

: — R(SD/ND)

5 T N
How: : ﬁi n -

DPE je

b jet P — R(DPE;SD)
//_‘ Lﬂ@ FE = DS5F from ratio of two/one gap:

'I - -
5 C g— b factorzation restored!
= F @ .
o = i : il i E 3 -
= [ <+ gomppPEsD, ph<z<nos 52 s o . 2
ool H fom SDMD 1035 <E<0.085 i SR OCN L # COF data, based on DPESD
00}
: e S _‘-\—__\_\_ 5
[ T -\-\-\--\_""-.._ 1'_"--\_\_
1oL R T = -,
g e s S, 1 _F.\_\_ -
Ll - a T —— » _"-\._l.
= o |
; L] & = i -\'| ] ':
1E . i
. M
' ."-.H.
Tl — 12002 0,0 OCO Fli [pesd )
S
01 i
g 0

p X E
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® gap suppression iet
9 P PP . Je —  remnant
robe- ar"ro.ﬁ"- :
g 9'g-.. :
p
p
e gap restoration Jet b

- remnant free IP
cf exclusive jets

1. target

p

e "direct” and "“resolved” P? Jet
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| B=0.01 | B=0.04 |B=0.1 | B=0.2 =0.4 [#$=0.65 | B=0.9

0_05: ;¢+/ /..{ M/ %.“.“/ ?Q....\_/ \\/ :'ii-.ﬁ;:::::m 15
005 4 poot | Sege |  oteeey ik E\V\— F’!F 20
“'-_
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e direct test of g component of structure
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e eliminate dominant ZP with 7-channel flavour
- leading fragmentation <> leading neutron/N*?
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* immense progress in the HERA/TeVatron era
- diffractive structure is (few) gluon dominated
- evidence for expected leading P+ 1R + ...

- intriguing factorisation issue ?
"direct” and "resolved” P?

* immense progress in the future
- on-going HERA analysis
.. 1?
flavour in #-channel
- HUGE potential from LHC @ Terascale (x0.01)

- HUGE precision potential from LHeC @ Terascale
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e major opportunities for diffractive physics imminent

LHC year 1: likely to run for month’s in steps 5- 6
No crossing angle. E, =5 TeV ; k;, = 156x156, N, = 5x1010 — 9x1010

Run in some fills with }* =90 m in IRS, peak luminosity :

Np= Sxl010 L=55x102em2s1 03,=252pum  divergence o'y ;= 2.8 nrad
Np= 9x1010 L[ =138x10° cm3sl!

Or also : un-squeeze to 90 m at the end of some fills

Later years
Ey =7 TeV. Dedicated high ff* > 1500 m runs. No crossing angle, maximum k;, = 156x156
Requires reduced emittance £x =1 pm — which will be difficult and may require scraping
maximum bunch intensity ~ 3x1010
TOTEM pf*=1535m; Ny= 3x109; L=6x102em2s1; oy;= 454 pm 0’5 ;=030 prad
ATLAS f*=2625m; Npy= 3x10Y; L=4x10%ems1; oxy= 393 pm o0'xy=0.23 prad
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 experiments already impressively instrumented

‘ /| CMS central detector |

I 1 Hadronic Forward (HF)

T1

Zero Degree Calorimeter (ZDC) )
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01 gz o3 o \ ! — J 45
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NI 11/ 100011 H il
147 ™
220
CMS: blue TOTEM: green

CMS  (3<|ni<5)

a B o

= (Inl > 8.1)

(-9.2 > n > -6.6)
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The LHeC is not the

first proposal for

TeV scale DIS, but it

is the first with the
potential for significantly

higher luminosity
than HERA ...

DESY 06-006
Codoeroft-06-05

Deep Inelastic Electron-INucleon Scattering

at the LHC*

J.B. Dainton!, M. Klein®, P. Newman®, E. Perez

1 Cockeroft Institute of Acoelerator Science and Technology,
Daresbury Internaticnal Science Park, TK
2 DESY, Hamburg and Zeuthen, Germany
% Bchool of Physics and Astronomy, University of Birmingham, UK
4 CE Saclay, DSM/DAPNIA /Spp, Gif-sur-Yvetts, Franoe

Iuminosity (10° cm= 574

a>
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: =
SLAC
108
108 ] ELIC
- eRHIC
=
E |
. ||
NME
1 | II 1 1 11 I
1 {1] 102 102

cms energy (GeV)

.. achievable with a new electron
accelerator at the LHC ...

[JINST 1 (2006) P10001]
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Increasingly detailed design under constraints of
simuiltaneous ep (eA) and pp (AA) running at power < 100 MW

1) Lumi ~ 3.1033 cm-2 s
at E, = 50 GeV with HERA
style focusing magnets
and 10° acceptance.

.. or Lumi ~ 1032 cm2 s-1
without focusing magnets
and 1° acceptance

2) Lumi ~ 1032 cm2 s-!
At E, = 20 GeV

3) Lumi ~ 3.1032 cm2 s1 g R
at Ee =dea- et R [Holzer]
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* High mass (M.,
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L EW & Higgs
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* how are leptons and quarks related ?

THE UNCONFINED QUARES AND GLUONS

Standard Model F=0 Leptoquark F=2 Leptoquark
Abdus Salam
International Centre for Theoretical Physics,

Trieste, Italy and Imperical College, ILondon, e q—=eq
England or

1, Introduction &g —=e7]

Leptons and hadrons share equally three
of the basic forces of nature: electromagnetic,
weak and gravitational. The only force which gTq—=27q
is supposed to distinguish between them is gg—=eq

strong. Could it be that leptons share with had-

rons this torce also, and that thsre ia just one

ICHEP86 Berkeley

form of matter, not two?

° put them together at the highest energy
at finest detail
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5. Conclusion
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* immense progress in the HERA/TeVatron era

- diffractive structure is (few) gluon dominated

- evidence for expected leading P+ IR + ...

- understanding progressing of pQCD < PQCD
* immense opportunities in the future

- LHC: huge increase in all phase space

- LHeC/EIC/ERHIC: precision with ep eA?

\ We are making huge progress in understanding
the strong sector in the SM ......
...... and soon also beyond SM?
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On behalf of you all please
let me thank all the organisers
of DIFFO9.
As always it has been a pleasure to
attend. The science has been gripping
and the hospitality excellent.




