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What is Dark Energy?

Composition B | Heawy
: ) elements:
Gcf the ARy 0.03%
osmos - o My el e Ghostly
e b B g, R, ; ' neutrinos:
0.3%

stars:
0.5%

Free hydrogen
and helium:
4%

Dark
matter:
30%

Dark
energy:
65%
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Rapidity Gaps

Bj, PRD 47 (1993) 101: regions of (pseudo)rapidity devoid of particles

Non-diffractive interactions Diffractive interactions
Rapidity gaps are formed by Rapidity gaps at =0 grow with Ay.
multiplicity fluctuations. _

Iplly artio é::Ap/p
Ay~-Iné=Ins—InM"
From Poisson statistics: e i
* P — T P
J— dn DIFFR%CTIVE ii RAPIDITY g-‘
P(Ay) =e pAY (p = — CLUSTER : E GAP l
dy 0 ¥—-ln&——i
nmax In(2p/pT)

=particle density in rapidity space
(p P 4 P Y SP ) do 2eAy do 1
LA ~ € - = 1+¢
dAy) dM? (Mz)

Gaps are exponentially suppressed

2€: negative particle density!
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Forty Years of Diffraction

http://physics.rockefeller.edu/dino/my.html
1960's BNL: first observation of pp -> pX

1970's Fermilab fixed target, ISR, SPS
- Regge theory & factorization

Review: KG, Phys. Rep. 101 (1983) 169

1980's UAS8: diffractive dijets = hard diffraction

1990's Tev Run-I:  Regge factorization breakdown
Tev/ HERA: QCD factorization breakdown

21st C Multigap diffraction: restoration of factorization
Ideal for diffractive studies @ LHC
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The First 20 Years

Zj, = APL/PL ....__yo‘lol o.lol 0.?5 O‘II ;
. —T T T T T (T rrri T LN
- p+pld)—X + pld) 7 <—lrlS >
o 2 s =500 GeV? .
’ 50 | ez L 2] 2
d o - é:{’ﬁ dtdm,2 © Il 082_5_(3?:2.?;53 ; — lné: lnM
dt sz t:O-OZS B §§ % Experiment PLAB Iil—me . ——
o i USA-USSR 275 [ 0.035 -
'>" 20 L ? Akimov etal. 0.05 i
& L iy " et (I) <—Ay |, ~P
o~ : a CHLM(SR) 281 ous | W | Y
[ ﬁ Alorow etal. L S U
L T F * RUTGERs- 267 0.6 o
= u IMP.COLLEGE . 2 y
5.3 C N;H do 14 a_ ApL . M
~ o5F 1 — ~ ] — —
2 F M2 dg &7 S
i ' ; PL
02 |- |
| do 1 do
%ﬂ#ﬂ' weor! —— oc constant

- | ~ &
or | e dM?> M? dAy
| 1 ZJ; [ | Iéll 11 IIB I éL0 | 1 5I0I 11 I.!00 /
My? — (GeV)?

POMERON: color singlet
KG, Phys. Rep. 101 (1983) 171 w/vacuum quantum numbers
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The Last 20 Years

Diffraction@CDF 1in Run I |16 papers

1 Elastic scattering  PRD 50 (1994) 5518

d Total cross section PRD 50 (1994) 5550

1 Diffraction . _ _ = -
p s - = " P P
P P P 0 1 o 1P

SOFT diffraction *[Control| * ¢ ¢ ¢
sample |y, n n n 1
Non-Diffractive  Single-Diffractive Double Diffractive Double Pomeron Single + Double
{ND) (SD) (DD) Exchange (DPE) Diffractive {SDD)
PRI PRL. PRI PRI

50 (1994) 5535 87 (2001)141802 932004141601 91(2003)011802

HARD diffraction ‘EA@ {“:i «© }%

-----------------

PRL references o | Gap |t Jertler & o [i Jet | Gapf Jer 3 q:

i £1 JEL 23 21 Jet i3 Gap|Jet+Jet| Gap
" n n M

with roman pots W 78 (1997) 2698 | JJ

74 (1995) 855 11 85 (2000) 4217
JJ 84 000) 5043 31 79(1997)2636 | JJ 80 (1998) 1156
JJ__88 (2002) 151802 b-quark 84 (2000)232 | JJ 81 (1998) 5278

Jhy 87 (2001) 241802
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2%, Diffraction in QCD

valenc quarks

Derive diffractive - 3 1 T - tiorot
from inclusive PDFs - - antiproton
and color factors ~ :

proton
g SOFT Q%=1 GeV? ;102; HARD Q® =75 GeV?
— gluon

gluon
10

valence quarks
sea quarks

valence quarks
sea quarks
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CDF in Run I-0 (1988-89)

Elastic, single diffractive, and total cross sections
@ 546 and 1800 GeV

Roman Pot Spectrometers

Roman Pot Detectors

» Scinftillation trigger counters —
> Wire chamber Additional Detectors

Trackers up to In| =7

» Double-sided silicon strip detector

Results

> Total cross section ctot ~ g®

> Elastic cross section do/dt ~ exp[2a’ Ins] > shrinking forward peak
> Single diffraction Breakdown of Regge factorization

UC seminar, 7 Feb 2005 QCD Aspects of HadronicDiffraction K. Goulianos 8



REGGE THEORY

I 7

resonances

s .

Regge Theory

Bl(t) Flr 1

.25t

Total and Elastic Cross Sections
Coneli, Momlanha and Goulanes, Plys, Letl, 15550 (L0056 LTG
£ [=0,L0H]

g OGS &+ EEE o

®
®
o 1

@)
By(t)

(©)

Tis) = B0 B0 W g

a2 Q0(0)-1
GT = BO) S

arp = 0003 ||_I'r_"|

W O

Regge trajectories

f4,[a4]

OL(t)

REGGEON

0L(t)=0.5+0.9t

PION

0OL(t)=0+0.7t

POMERON

OL(t)=1.1+0.25t

t=M 2 (GeV ?)
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Renormalization

d°c 2¢
= fIP/p (t, <) .GIP—ﬁ(M;) GSD ~ §

did¢
» Unitarity problem: . | S
With factorization S <005 VA&
and std pomeron flux O Az et 2 R s o
GSD exceeds Ot GT ® CrIF f// "'10
A E710 o
\/g ~ 2 TCV ¥ Cool et al.f,-'” -
e Renormalifed flux
of f i

% Renormalization:
normalize the pomeron
flux to unity

KG, PLB 358 (1995) 379
0.1 0

[ ] fept.e)dede=1 ,

amin t=—0

Total Single Diffraction Cross Section (mb)

10 100 1000 10000
Vs (GeV)
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A Scaling Law in Diffraction

® 14 GeV
] 20 GeV
A 546 GeV
O 1800 GeV

\ ¢—— 546 GeV std. -

No ™ w1800 GeV std. |
. flux prediction -

KG&JM, PRD 59 (1999) 114017

0.01 <£<0.03)
0.01 <€<0.03) |
0.005 <£<0.03) -
0.003 < £<0.03) |

—_~ o~~~

flux prediction

—~ 10 ¢
Factorization breaks | 3 1\, smamreom
down in favor of 2
M?-scaling <\,
|I| : A=¢
. . :2 jg 2 A=00s
renor'mahza’nonE\\ 2
N
2¢ \ D 10
dG S ->1 4/ fl
oC 10 o mon”
dM*  (M*)™*
1 10 10
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The QCD Connection

The exponential rise of G(Ay') is due
to the increase of wee partons with Ay’
(see E. Levin, An Introduction to Pomerons Preprint DESY 98-120)

Total cross section:
power law rise with energy

«—~l/o—>»

:i: N Ay =Ins—»

Im f.el(S,t)Oce(gHX't)Ay

y

----------------------------
-----------------------------
----------------------------

Elastic cross section
forward scattering amplitude
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QCD Basis of Renormalization

(KG, hep-ph/0205141)

tH g Ay

2 independent variables: [, Ay
d’c
dt dAy

_ 8 ip—ip-ip (1) ~0.17
ﬂ]P—p—p (O)

— Conz(t) o {e(€+a’t)Ay }2 ol o {O_o egAy'}

\ / - /)
Gap probability

IAy:Ins Sngy ~ S28

Ay min

_ eZEAy —

Renormalization removes the s-dependence = SCALING
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The Factors x and ¢

Experimentally: K =M=O.l7i0.oz, £=0.104
KG&JM, PRD 59 (114017) 1999 P-p

2
1 1 0°=1 1 1
Color factor: x=f,x +1 X >z0.75><—+0.25><—
factor TR . .
Pomeron intercept: ¢=4,-w,+4,-w,

N \HERA CTEQBL
. 7””\ T T T T T T “””‘7 /x\ I
i ] 1 — Q%=1 GeV?
0.4 | o H1 ] f — x — gluon
I JEUS ] X * (X) - }\‘ 10 F /1 — valence quarks
I ¢ ] - §0 — sea quarks
0.3 hadron—hadron *i * X i 20
< | ] I
: : f4=gluon fraction '
>zl o 1 f,=quark fraction "
I g‘j 1 I
o | Hm LT i
: : j f(x)dx~s
0 R T RO RPN RR XZI/S 10_1 v — “““‘_3‘ B
10—3 10—2 10—1 102 10 10 10 10 )(1

Q;(Gevzg °

UC seminar, 7 Feb 2005 QCD Aspects of HadronicDiffraction K. Goulianos 14



Run-T A B: Rapidity Gap Studies

CDF
Detector

A T |

CPR

Forward Detectors

BBC 3.2<1n<5.9
FCAL 2.4<n<4.2
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Centr

al and Double Gaps

dN ; . ; ..
5 . L Q Double Diffraction Dissociation
IP
P n
w, JnMe o cnMg > One central gap

) — O Double Pomeron Exchange
LA
N Do > Two forward gaps
—a—P IR 0 SDD: Single+Double Diffraction

IP\\p

Pl <In M2-° —InM2—

p <In1/g; Ins » One forward + one central gap

Ins

UC seminar, 7 Feb 2005
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Multigap Renormalization

(KG, hep-ph/0205141)

“
5 independent variables {

d’o —CXF (t, )H{ eta't, Ay,} < 1 {00 e«?(AyHAy'z)}

Hdl/l 1=1-2

i=1-5 N _ - _
Gap probability Sub-energy cross section
826‘ Ay (for regions with particles)

av=lns 2EAY  2gl|| Same suppression
J S S as for single gap!
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Central & Double-Gap Results

Differential shapes agree with Regge predictions
CDF Preliminary ~ M% (Gev?)
108 \s=1800 GeV 110 10° 10° 10" 10° 10°
2 s=1800 GeV 2 e DATA I W R M s
S « DATA o —SDD + SD MC i DA
10 — DD +non-DD MC R 5'°F - DPEMC
T non-DD MC 104 M f -~ sbMC
104l é’m‘g DPE+SD-M
L’L,‘ 3 [e% L
103k N 0% - ‘§ 10% _ﬁf
oo
B M
102} 0% : F 5
=}
DD : 1 DPE
10
10 :
Il Il Il Il Il Il F ‘ ‘
0 1 2 3 4 5 o 6 7 0 1 2 3 4 o 5 6 7 10°% 10° 10* 10% 107 10" 1
An Nimax Mmin Anexp=nmax-nmin &p
> One-gap cross sections are suppressed
\ » Two-gap/one-gap ratios are ~x =0.17
p « CDF po o CDF: one-gap/no-gap 8 f
A 102} o UAS5 (adjusted) E A ¢ CDF: two-gap/one-gap S, 05[ e CDF Data: DPE/SD ratio (Preliminary)
4: E_ Regge ] 4: 1 Regge prediCtiOn """""""" B o [ - Regge + Factorization
5 [ --- Renormalized gap s [— Renorm-gap prediction .= = < P %
= L 5 r § 04 Gap Probability Renorm.
g 8 g | eron Flux Renom.
810 F g 2
N > @ o3
o
------------- 5
"""" 8
[T
-1
1t 10 ¢
0.1 r
2 3 2 3 o |
10 0 10
10 0 s 1{geV) sub-energy Vs (GeV) ¥s Gev)
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gap fraction An > 3.0

10

Gap Survival Probability

2
S =
./ IR,

] sheeteew (1800 GeV) ~ 0.23

2—gap/1—gap
— S, 5P (630 GeV) ~ 0.29

Results similar to predictions by:
Gotsman-Levin-Maor

o CDF: one-gap/no-gap
» CDF: two-gap/one-gap
1 Regge prediction_ [ :
[— Renorm-gap prediction .-
X
1-gag
-1 I
. e
102 10

sub-energy Vs’ (GeV)

UC seminar, 7 Feb 2005

Kaidalov-Khoze-Martin-Ryskin
Soft color interactions
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Soft Diffraction Summary

Experiment:

» M2 - scaling
» Non-suppressed double-gap to single-gap ratios

Phenomenology:

> Generalized renormalization

» Obtain Pomeron intercept and tripe-Pomeron
coupling from inclusive PDF's and color factors

UC seminar, 7 Feb 2005 QCD Aspects of HadronicDiffraction K. Goulianos 20



Hard Diffraction @ CDF

0 SOFT DIFFRACTION 0 HARD DIFFRACTION
j;} "
dN/dn dN/dn
T An=-Ing ‘
< t— - MX2J n —»
E=AP, /P, Additional variables: (X, Q?)
il N
Variables: (&, t) or (An, t) X = ,8 § . Q2 = (E%et)z
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Diffractive Fractions @ CDF

pp —> X +gap

SD/ND fraction at 1800 GeV
X | Fraction(%)

W 115 (0.55)
JJ | 0.75 (0.10)
b 10.62 (0.25)

J/v | 1.45 (0.25)

All fractions ~ 1%
= Factorization ~ OK @ Tevatron
at fixed c.m.s. energy.
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Diffractive DIS @ HERA

J. Collins: Factorization should hold

Pomeron exchange  Color reorganization

jef (v;
P /”

e KA r'eorganuze

UC seminar, 7 Feb 2005 QCD Aspects of HadronicDiffraction K. Goulianos
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Inclusive vs Diffractive DIS

KG, “Diffraction: a New#ypproach,” J.Phys.G26:716-720,2000 e-Print Archive: hep-ph/0001092

0.5 T LR T IR T o T 0,5 T T T T T T T
I | Inclusive
[ ~ v oA
0.4 | O HI F2 X . 04 | ® ﬁESS . % i (O) )
B 3 aaron—naaron
i oL -
| e ZEUS I ] P
0.3 [ hadron—hadron *i 1 o3} *D';féff;t'_vfps orel. ﬂ - ,(8 +7\‘)/2
< < | % ZEUS—FPC prel. 1
I | 4 H1 prel. e
0.2 . 0.2 | e A
: Jﬁ’@ : +‘£G 1
f ey f ¥
8 —
q o 7HH _3\\ _\2\”””_\1” Ll 2‘“ O 7\\\\‘ sl | | M| m L
107 107 10 110 10 10° 1072 1 1 102
Q*(GeV?) Q*(GeV?)
1 C) 1 C
D(3) 2

HE 2 o
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Xp 008 [ a,

0,05

0.05 -

0.05

0.05

0.0s5

0.05

0.05

0.0s5

0.05

cditf/oincl DIS at HERA

xp =0.01 H1 preliminary

x=0.0002 , [=0.0200

e ——

w=0.00032, B=0.0320

L, g

x=0.0005 , f=0.0500

—‘—*—L,_‘,._._._‘_‘_‘_

x=0.0008 , [=0.0800

x=0.002 , [=0.2000

oy~

x=0.0032 , [=0.3200

| — % w e e F

x=0.005 , [=0.5000

_—'—*—d—i—'—!—!—

| —x=0.002, [=0.2000
il 1 Ll

10 10"
0? |GeV?)
+ H1 97 {prel.) )
Fit{a + b log Q%)

UC seminar, 7 Feb 2005

At fixed x:

flat Q?-dependence
<

At fixed Qz2:

flat x-dependence
>

Q°=3.7 Gev’

ZEUS

Q=69 Gev?

QP =13.5 Gev’

Q°=39 Ge¥’

T ® zEUS9T

QCD Aspects of HadronicDiffraction

K. Goulianos
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Diffractive Dijets @ Tevatron

jet
P
p

reorganize

jet

FP(£,x,0%) flfzg F(x/£.0%)
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CDF-IC

Run-IA,B

‘ 2606.54cm

0162

T sam
CDF
= Detector

! Recoil P Track — Bellows

To MCPMTS

Forward

I
o MCI'M1 (Not-To-Scale)

o meets

1l\\
\\“‘a%j_f
DIPOLE MAGNErS _\ b CDF INTERACTION POINT
X ROMAN POTS
at 57 m Forward Detectors
Scintillator fiber xy-tracker
x<0.97 [27011 pitch, 2 m lever armj BBC 32<n<59

FCAL 2.4<n<4.2

x=1 [Acceptance: 0<|t] <1, 0.03<f < 0.1]
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Roman Pot tracking

FIBER TRACKER Run 175066, Event 517876 i EUT—K Flher'

— Reconstructed track POT- POT-2 POT-3
r True Track
A bunch of fibers "|
D:&j mmmn) ——
[TTT] | (TT1T1] T a-— [ She
V] CLLL]
- T [TTT]

O 00 = 0o

» : measured hit poesition

0.266mm, (=1bin)

K | E= 0.059 POT-Y Flber

: Scintillating fiber ]
(KURARAY SCSF81 single clad) — T — T —

Expected position resolution 80 pum
Expected angle resolution 60 prad
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Diffractive Structure F'n @CDF

p+p— ptJet+Jet+ X

Measure ratio of SD/ND SD/ND Rates vs X3

dijet rates as a f'n of X; = 1 —— :
& | (& =004 005 0.06 0.07 0.08 0.09
Zz(s)EiT .e_ni r:c% : AE = 0.01 E"TQ”*“-zTGeV
X_ = el 1 |t]<1.0 GeV?
p = PedPp \@ 10 ;% = 5 stat errors only
0.45 X=08%E
R.,.(x_)=~R,-x_ " B S e ORI
S_D( p) 0 p 10t T
ND o .
In LO-QCD ratio of rates o N
. ] - T
equals ratio of structure fn's : Yo Ty 4]
[ g g yeal B U e . ?_L.l._':".:f-..l_("
C 107 107 ; 10{'1
_ F =
Fjj (Xﬁ) - Xp|:g(xp) +a2(q1 (Xﬁ) + q; (Xp)):| X (an pro On)
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F;;(&,8.Q%) @ Tevatron

| :
e O L L
Xmin 1
Now=[ g — B B
min
RENORM = R}gvlz)) (x)~ 125 1 &~ 50
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Tevatron vs HERA:
Factorization Breakdown

Predicted in KG, PLB 358 (1995) 379

- HAfit2 ~+ CDF data

T HAfit3 Ej;,ﬂ:zz 7 GeV p
F(Q%=75GeV?) 0.035 <& < 0.095

[t]<1.0 GeV?

P

e "
. Y
L
%
b
y
¥
=
.
a
.,
S

0.1
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Restoring Factorization

PR Zé n
P _ R(SD/ND)
LT _ R(DPE/SD)

P
I_“ @ o P — DSF from two/one gap:
n5 n— factorization restored!

= o o
o -+ fro DPE/SD, 0.0f5£<0.03 Dg: e HY it 4+ CDF data D%: t
100l ~+ flom SD/ND, 0.g85 <& <0.095 [t b e H1fit3 EjTeﬁ 2,7 GeV L —# CDF dala, based on DPE/SD
o0 (Q%=75GaV?) 0.035 <& < 0.095 100
|t]<1.0GeV? i
0F 10 _ 10 _
f z +++
1L ==
1L 1L
— H120025,% QCD Fit (prel.)
01} - -
0.1} . 0.1}
F i ba E L
0.1 1 0.1
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CDF-TI

B3 . Tag leading p-bar @ 0.02 < &< 0.1
Roman ,.-r \ | :"é ”'1—— '
Pots 1"-. KSEmmCI}F
Acceptance |
n.nzf‘gu.-l Ll -
D<lt|<2 GeV
Dipoles
- BSC —&—_
| {  5.5<[1|<7.5
P - -f-— MiniPlug -«
Dl W] e
— CLC
P 3.7<|n|<4.7
DIF || +— central
— Plug
P l
l; MiniPlug detect
forward
= articles
- -3 BSC P
- —

UC seminar, 7 Feb 2005
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MmlPIu CalommeTer

1V 'II

R |1 ,; -
L . ln‘iigtum”“..-
WE‘& FL'M"J: B v W'Ei R e
fw”.uk’l N ‘Il':ili.w,, w
| T & ‘
ST L Ew 1rF

About 1500 wavelength shifting fibers of 1 mm dia. are 'strung’ through holes
drilled in 36x%" lead plates sandwiched between reflective Al sheets and guided
into bunches to be viewed individually by multi-channel photomultipliers.
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Artist's View of MiniPlug

384 towers

UC seminar, 7 Feb 2005 QCD Aspects of HadronicDiffraction K. Goulianos

35



Ky lefr'ac’rlve dijets

¢ ¢
Non—(ﬂgmcﬁve Smgle(_sgjrmcﬁve ",\9«“‘105 g —'—JS (Etﬂ“f"‘), 5 GeV)
N - _ ] ;
2 WE
& : momentum loss fraction of pbar E 'E
c =
0 10’
N >
& _ z:(all towers) ET e -% 0 L
v ik
S
(0000 : : 5 5 5 10" _3
g | J5w MP) | 10
oo~ J5 (woMP) | .
i Approx. flat at £<0.1
: 4 dgoc1—> by = const
20000 — s (] e —_—
z 7 € £ d(logg)
10000 ] E \W\‘\ . Over'|ap events
SRS SNBSS OV e MP energy scale: +25% —Alog¢ = 0.1

[~}

[y
o

RP acceptance (0.03<€< 0.1) ~ 80% (Run I)
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Entries

B0

400

CAL)

X

&

E. RP vs calorimeter

-~
=
(=]

Ertrls 183803
ecaneengeaas i el boboaseneboaeoeeiaseomcipeeocecdeed bl
: : : : : : H [ Do1848

H| L H. e e e S et 1385403

500

ao0a

200

100

[ _
00z 004 008 008

Cfrom R

EvtXiRPvsMpRaw

I ndf 12.64/8 ; ; ;
po -0.003313 + 0.001868 ; ; ;
| o1 0.9417 £ 0.08217 |+ g

E,_ (RPS)

UL SCIIIdr, / reo Luvo

0.01 002 0.03 0.04 005 0.06 0.07 0.08 0.09 0.1

&L aspects of HadronicDiffraction

....... Meany 0.7266
| RMS x 0.0173

RMS y 0.5088

.............. = —
28837 155453

o o .........

________ 519nal r'eglon

& (RP)

T 2 zad distribution
=25 for slice of &RP

~~0O/mean ~ 30%

Ottt
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Q?-dependence of SD/ND ratio

(=) - —8— Q= 100GV (E; £[8, 17] GeV) (35)
= - —8— Qlx 400 GeV’ (Enens 25] GeV) (J5)
—~ - —— Qlx 1600 GeV? (Eq =35,50] GeV) (J20)
- o Q’; 3000 GeV? (E; < [50.70] GeV) (J20)
= 1 i1 —a— Q’x 6000 GeV (E. € [70,90] GeV) (J50)
—Q 10000 GeV {E..[ [95,115] GeV) (J50)
(]
N
o 10"
—
©
(14
10°
10‘3 E|E| '1||E|||i [ TR PR T TR T W
10° 10” x_ 107
Bj

> No appreciable Q? dependence
within 100 < Q2 < 10,000 GeV?

= Pomeron evolves similarly o proton
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Exclusive Dijets in DPE

Interest in diffractive Higgs production  Calibrate on exclusive dijets

Exclusive Inclusive

Khoze, Martin,

Ryskin
Eur. Phys. J.
C23, 311 (2001),
C26, 229 (2002) .
ggPP—>H n
— : CDF Run Il Preliminary
Dijet mass fraction a E ——
. 6 F —im o DPE = 50; + GAP,(5 5 gp,<7.5) (Prescale §
M;Jpne % 10 2l . DPE=SDﬁ+GﬁPp(3.E:@<?.EJ (Prescale 5|
R_]J — M E 1‘:!5 é—o— _O__ﬂ_—a—_&_ . Energy Scale Unc:ertaint_]:
. S 10'L *L**;;:z:;i* SR
o E- - =i =t
. - >¢: = e
jet excl jj o =it
Ei ops (R >0.8) | g 'k =7
€ 2 - . . H
10GeV | 970+ 65+272pb | 2 1 DljetMass Fraction
oy 10 S!]E.D.DS:: &<0.1
25GeV | 34+£5+10pb E*?> 10 GeV
1 ) ) ) ] ) ) ) ] ) ) ) ] ] " " ) )
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Upper limit for excl DPE-
R.
. . 1
consistent with theory: KMR > 60 pb @ 25<E;7<35 GeV
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p+p— Jet+Gap+ Jet

Gap Between Jets
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CDF2LHC

TOPIC STATUS

» (Q?, 1) dependence of DSF close to ready

> Exclusive (. production close to ready

> Low mass states in DPE need good trigger
» Exclusive b-bbar production in DPE need b-trigger

> & -dependence of DSF need low lum run

» Jet-gap-Jet ¥/jets in miniplugs need low lum run

@ COCHO00CTIOCOOC0 @ | |Ay™ =Ay* = BFKL

Ay

Ay®® # Ay* = composite

ijet ,.
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Summary

SOFT DIFFRACTION
» M?2- scaling

» Non-suppressed double-gap to single-gap ratios

HARD DIFFRACTION
» Flavor-independent SD/ND ratio

> Little or no Q2-dependence in SD/ND ratio

v'Universality of gap prob. across soft and hard diffraction
v Pomeron evolves similarly o proton

Diffraction appears to be a low-x partonic exchange subject to color constraints
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