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« ~70 Talks many of which were themselves
summaries of several analyses. So...

* Obviously impossible to cover everything

— Apologies to speakers and contributors of the talks
not mentioned...

— Choices are idiosyncratic!
 ...and apologies for any misrepresentation of those included!
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Diffractive processes
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Experimental tests of factorisation in diffraction exchange

HERA ep

» hard scattering
matrix element

TEVATRON Bp

p\g > Jet
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P process dependent

Xip g; Universal parton densities

— sp in diffractive exchange?
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Proved by J. Collins
PRD 57,3051 f 1998)
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Factorisaton breaking or gap suppression from
spectator parton interactions?

But fails to predict tevatron data...

D

Events with leading anti-proton — use ratio
DPE/SD instead of SD/ND
Agreement with HERA prediction.
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Dijet production DIS vs. Photoproduction S.Schaetzel
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p p
xy<1: photon remnant proton remnant
xyzl: no remnant

Factorisation .. Factorisation
Factorisation?
works broken
ZEUS Eur.Phys. ). C51 (2007) 301
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Dijets in Photoproduction

H1 Diffractive Dijet Photoproduction

ZEUS
— 600/ o zeus7ine' x0.87 (a) ]
B —— ZEUS LFE, BRY |
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b .. H1 2006 A AFG (3 0.87]
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E 400

Er(1)>7.5 GeV
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# H1Data H1 2006 Fit B DPDF
correlated == FR NLO=(1+8 )
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g 1000} H1 b) | hep-ex /0703022
£
% 750 E(1)>5 GeV
5 Er(2)>4 GeV
> Q?<0.01 GeV?
250 _ Xp<0.03
N 165<W<242 GeV
L]

xlete

NLO prediction using
Frixione/Ridolfi program

* Factorisation is broken
* suppression factor 0.5,
independent of x|

* direct and resolved photon
processes equally suppressed

DA e onE

using NLO program from
Klasen/Kramer

* suppression factor =0.8
for both direct and resolved
* not significant
» compared to H1:
* harder jets

* bigger Q°

10

Factorisation broken but in odd way!
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Role of multi-parton interactions...
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Photoproduction of 3 and 4 jet events at HERA Albert Knutsson

_— — T T T T T T T 7 LI
~ 1 T T T ] 2 Four-jets (25=M, <50 GeV)
% 107 Four-jets _ = i ' )
& 2 e ZEUS 121 pb’ E . *  FZEUS121ph’
= i HERWIG+MPI (<2.1) z 0.3- HERWIG+MPI (>2.1) —
5 2 connn. HERWIG (33.1) "'b- - e HERWIG (=3.1) -
107 _— T PYTHIA+MPI (5.3) = = L e PYTHIA+MPI (x5.3) -
= S i = N PYTHIA (9.2) - . —oo PYTHIA (9.2)
= W o .1 HERWIG (.1) - direct - i [ | HERWIG (<2.1) - direct
< 1072 . E 0.2
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MC w/o MPI is normalized to high mass region (M_nj > 50 GeV)
*Low mass data not described without MPI's

- Most significant for 4-jet scenario
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...needed in DIS? Albert Knutsson

Kinematic Range I'he Leading Jet
e 5 < Q% < 100.0 GeV*?
« 0.1 <y <07 ) e
W = 200 GeV High Etsum* -~ T Age = 60
of mini jets ,«’."_":'“3"' Reglon N Low Etsum*
Jet Selection T L. of mini jets

- . _:" '-r____""_'-:_t"-_ ,-'r! I.I ]
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5 < Q2% < 10 GeV? 10<Q* <25 Gev? 25 <Q? <100 GeV*
1 I 1 1 1 1

H i 1.4
Inclusive 1 jet sample 1 @ P 2
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...but still not described. Pythia tuning?
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Photons in the final state
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Prompt photons from HERA. In Photoproduction and DIS

(a) Direct

NLO calculations:

Prompt photon: Eric Brownson
™
; Y
q
P > q

(b) Resolved Constrains gluon

K.Krawczyk & A.Zembrzuski (KZ):

+ GRV parametrisation:
* photon structure function
* proton structure function
« fragmentation function

Fontanaz, Guillet & Heinrich (FGH):

+ MRST proton structure function
+ AFG photon structure function

A.Lipatov & N.Zotov (LZ):

+ Ki-factorization approach

» Unintegrated quarkigluon
densities using Kimber-Martin-
Ryskin prescription
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= - ~--LOFGH { &
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HERWIG & PYTHIA:

» Underestimate the measured cross
section, particularly at high nl®t

KZ & FGH:

* Improved agreement with the measured
cross section

« Hadronic corrections are necessary
LZ:
* Improves description of high nt
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Experimentally challenging final state.

Needs very good understanding of the detector

Photon Candidates

Photon Candidates

»Compactness
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Nikolay Skachkov

Photon candidate selection cuts:

Compton Annihilation

1. v - candidate is an isolated cluster of energy in calorimeter layers
EM1—-EM4 (cells 0.1x0.1 of 2,2, 7and 10 rad. length)

. ' —.—'\HM
R, =\ A? +A@* =02 DO
> Iso (AR = 02)= E(R£O.4)—E(R£0.2)SO_07 1
E(R=0.2)
1 q f? g

3 v - candidate originates from the best primary vertex: fit of:
1. center of gravity of EM cluster energy in
EM1 — EM4 layers &
2. Central Preshower cluster position
4, EM fiducial cuts (internal calorimeter structure + cracks)

5. EN Ao Seometical accentance A0 8 aseaied E) Isolated y+jets triple differential

6. Probability of charged track matching < 0.001

a I
q i

gmented Cross section

7.  Limit on the width of energy cluster in the finel
EM3 layer (cells with 0.05 x 0.05 size)
|:> Three additional variables (used for the inclusive photon analysis )

1) number of cells in EM1 (with EZ > 0.4 )
2) fraction cf E deposited in EM1 (with E;™ > 0.4)
3) 2 P"%in the ring (0.05 < R < 0.4) (with p™™* >0.4 )
used asinput for ANN (JETNET) >

8.  Additional cut on the ANN output: Q. > 0.7 , is applied.

N=o0.0 08 ‘_rrm

Great care taken with Photon ID

17
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High statistics measurement, 5 orders of magnitude, good
gualitative description by NLO...

“y+ jet” cross section
versus pP; forthe 4
Regions (scaled by
factors 3.0 and 0.3 for
Regions 1 and 4).

—
t:jl'.d

—
=]

The full (systematic @

dn'dn’®  (pb/GeV)
=}

statistical) errors are T 1
shown. o
R 1
H\'H =
The curves are theore- b 10

3

tical NLO QCD predic- ©
tions from the JETPHOX 10
program with the choice

of CTEQ6.1M PDF. 10°

The data are plotted at the 10*
Pr -weighted average of the

fit function for each bin.
Nikolay Skachkov:

= F’I'E|iﬂ'liﬂﬂl"3f DO data
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- mne

__ l_.'.. NLO QCD
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- A e

B A . @l
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. .

- L=111b .,

- pa {KG_BR

E | | | | | 1 | 1 | | | | | 1 | | 1 | | | 1 | | | | 1 | 1 |
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...but deviations from NLO predictions seen.

Theory to Data (preliminary) ratio for Reg.3 and Reg. 4 (i.e.with forward jet)

= F =
o - - A i =1 - 1 v i
9 16f L =11 tr:tm of data to theory 8 16f L=11M ratio of darato theory
= i aor. scale dependence = N theor. scale dependence
-~ 14 - pyCepsndent uncertainty - 14 - prdependant Uncertainty
BlaD B4
2] 3 [1r] -
a__| “ay o __|
121 i ‘[ ) 1.2
| A i - " - ""
A - l Yy
i ) b C IR R i
0.8 | 0.8[ v
06} 06|~
:_ Der=1 :_ Oem' <t
04 - 15<n™*<25 7 8% s overal 0.4 - 25« n™*<-15 7 8% Is overall
02-_ PTba'd"E{> 15 GeV normalization uncertainties 02-_ PTbad"E{> 15 GeV narmalization uncertzintie s
00 20 40 60 80 100 120 140 160 180 200 00 20 40 60 80 100 120 140 160 180 200
P (GeV) P (GeV)
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...and RHIC photons in A+A
4

direct photons

~ J

hard pre-equilibrium thermal jet-plasma-interact.

Y\ /Y \

direct fragmentation QGP hadron gas

jet-y-
conv.

Leading Particle

adrons
g.

Direct vy

Nuclear modification factor

decay photons

medium-induc.

vbremsstr.

Au+Au s, =200GeV, 0-10%

3
(4

1.8

1.6

1.4

1.2

1

0.8

0.6

04

0.2

0

o

Henner Buesching

T N
PH- ENIX

PHENIX preliminary
70

=1

-=-dir. photon

pT(GeVic)

T
18 20
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..and at LHC

Main interest H — vy

..but also veryhigh p; vy final states G — vy

Valeria Perez Reale

\\\ ”"1| "™ & 1 Wwers in .‘\':lm]tlirg]//

x :plll.
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}\\ b
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i
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Py

Sh5
B

f i
e
2

Square towers in
Sampling 2

Y

-

(lil) Basis of y/jet and y/n0 separation ~

L1 Trigger: EM candidate
EM and HAD isolation

coarse granularity

v-1D

| Leakage in Hadronic calorimeter ]

¥

High Level Trigger ¥:
confirms L1 decision with
more refined granularity

EM sampling 2 : different trarsverse develop-

ment of electromagnetic and hadronic showers.

- shower shapesin nand ¢
- shower width in n direction

L

Offline Analysis y: more
up to date calibration.

Conversion recovery and
track veto (use of ID info)

EM sampling 1 : only jets with a little hadronic

activity survive. Fine segmentation of the strips :

- look for substructures in strips
- shower width in n

1 dependent photon identification selection

- - P L ~

Excellent
understanding of
calorimetry/tracking
will be needed to
understand fake
rates
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Where’s the yy physics?

...Still in the traditional places:
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Resonances and Exclusive Processes... Be”e S.Uehara

f0(980) myy — nn- Note huge statistics!

f"](QSO} Sﬁgﬂ)l :éﬁm [+ Belle | cos®' | < 0.6 F|t to

_is an ordinary qq meson?  _we [ . o " lineshape;:

ot £ o f . 1270) g
- an exotic state? wo b o VENDS i o
- some special theory needed? l 5 Iy +$'- /0(980) >1'n
- g
- ; Lo c 'Dm _ i
Its W.vo photon coupling is a +_ . "‘} M= 985.61121] yevicd
crucial key. 4T ¢-¥
TR - ) -, _ +139+8 8
P1ed_1ct11d£111 of ", ) : wh, Irnm = 34207555 Mev
u, ¢ -—-1.3-1.8 keV i . ¢%i 05
S5 - 0.3-0.5keV y [ L= 205517 ev
KK molecule --- 0.2 — 0.6 keV o .
. : B 0.9 1 1.1 1.2 1.5 " {GI;‘.U’;CZEIIE .
/i separation: oo ars as 2 small | ...S0 not conclusive
by comparing energy deposit in Jo® Ibo_} appears as a siia out
the Csl| calorimeter between statistically significant peak.
data and MC ) | Photon2007, 9 July, 2007, S.Uehara, Belle 6
New upper limit for
Also look “near 958MeV/e- —>

Br(n’—>ntn) < 2.8 x1073
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..and LEP A. Finch

Measurement of the Cross Section for open b-Quark Production ... A.Finch

Measurement of the Cross Section for open b-Quark
Production in Two-Photon Interactions at LEP

*B-tagging by signed impact parameter. Use to calculate
probabilities that tracks come from main vertex.

elterative Discriminant Analysis * Fevent:Flet1 Fet2
mass and p; of Jet 1

5 largest S
the thrust of the event

o(eTe™ — eTe™bbX) = (5.4 + 0.8 5151 & 0.8 5yst) Pb

which is consistent with the prediction of NLO QCD
of between 2.1 and 4.5 pb
but barely consistent with the result quoted by the L3 Collaboration,
{:12,8 + 1.7ctat & 2,355;5*5) pb.
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...but also more exotic places...

Ultra-peripheral Collisions:

Ultra-Peripheral Collisions Joakim Nystrand

Collisions between two “hadrons™ (protons,

nuclei) in which no strong interactions occur.
Implies impact parameters b > or >> 2R,
typically in the range ~ 10 — 100 fm.

e 4 Ze
Very strong Electric field: F,,,. ~ %

Short pulse: Teollision ™ S5 0¥

_ LHC Pb+Pb

29 _-:""'—--... T —
107 RHICAwAL T ]
10 " ™
\ \
1w¥L \ 1
i ERTEIT B EETETT BT AT | B TR | I I 1T |
) E

i] \f’]éﬁpdél_ Stephen Maxfield Phot@m2007
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Very low pre*e” in STAR at RHIC Janet Seger

.03 EPA Calculation

EPA Caicuiation  {Dj

v
=]
m
8

daidp_, mbiMeVic)
b=d
=2
o

T P R | PRI L PR | PR | IS S TS N S S S W . i s v e
&14 0.16 0.18 0.2 022 0.24 0.26 1] 0.02 0.04 0.08 0.08 01
Pair Invariant Mass M__ , GeV Pair Transverse Momentum p_ , GeVlie

20
o EPA Calculation o ——— EPA Calculation
£ ) (c) £
o e QED Caleulation g
3 = |
= . _ = |
3 | L T
1 . - - S =
—1 | | e
1.0 ‘ - e 3
‘ °
— 2
0.5 = ‘ |
Au T 1
T ! ! 0 N 1 1 1 ‘ 1 0— I L 1 1 1 L 1
: : ] 05 0 0.5 1 o 04 02 03 04 05 06 07 08 09
e + i Pair Rapidity, Y cos(0)
| |
c

...and much much more. See also talks from e.g:

Joakim Nystrand: RHIC and ALICE
David D’Enterria: RHIC and CMS
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LHC with Pb-Pb V. Podznyakov

ets

=.

(@)
-
Cme

D+
v

Events with two jets within

: pseudorapidity 2.7 and

& | transverse energy more than 3
GeV selected by Ky-clustering
algorithm

~
8

T T
——

ents per one-week HI running
§ 8 8§
e
—
+

Ev
g

t A Background coming from
200 - + . . . .
: + peripheral HI collisions is
100 - + estimated to be few percents

++++++ o,
+

= it
AT T T T R TS AR VAN AT R oo B ol o e 0 = = BN
3 4 5 6 7 8 9 10 11 12 13

Mean pT (GeV)

Expected statistics of one-week
running (around ten thousands
events) is enough to make a
comparison with QCD-based
calculations

27
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More Charm and Beauty
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Charm and Beauty... igor V. Gorelov

(On behalf of the CDF Collaboration)

First Observation of Heavy Baryons X, and X} in CDF

N“-J. BI:I— - ata "ﬂm
NU % - _gl}:al Fit iﬂﬂ [‘]H
—_ I=0 I=1 = g0 [{—Backgrouna i-m %
% * 31z ‘i I o
A, 1212 Pion Transiti - ot
(D b . on iransitions $ 4['_
N 2
A E 20f
1 EI-W-E\I'E'. E-Wave E |
B P“:' 3 _ (ST
pwpve ! LL-WH'.'E v
— 3_ L
TR 12 Eb
b1 bid E Zb
p-Waves
ﬁh 0@ 2t 1 7 nomtiu}n:j:q-S- sh
l z;:. .:.". '.-. I..--.
[qq]antlsymm b{qq}s}rmm Dﬂ T hSh-l - .-16‘]‘“‘ I I1Iml - Em
(+) Q= m(Alr) - m(A,) - m,; (MeVic)
* M[?des Zh — AT @ submitted to PRL recently:
. . -t
"'lf_j - ‘1|'_'.' C - pK

arXiv:0706.3868v1 [hep-ex]
Total luminosity: £ =1.1fb™"

L] V Ei{PO(SL Stephen Maxfield Phot@m2007
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MNew b- Baryons with CDF Observation of =, Baryon

Cascade Bottom Baryon =4: Signal in CDF Detector

| CDF Run Il Preliminary |

L~1.9fb
—————

yield=17.5+4.3 :
M=(5,792.9+2.5)MeV/c”

5.6 6.2 6.4

58 60
M(J/y=E) (GeV/ic)]

Candidates / (15 MeV/c?)

= —_
=|—|—|—|—|||||||||||||||||||||||||||||||||||'
=m— |

©o
S

@ Yield = 17.5 4 4.3(stat) with significance of 7.70
@ Mass — 5792.9 + 2 5(stat) & 1.7 (syst) MeV/c?

Igor V. Gorelov (University of New Mexico)  b- Speciroscopy and Production at CDF Photon 2007 14120
@ CDF result is consistent with __

D@ and both are consistent g8y
with theory predictions -
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Photoproduction of Heavy Quarks at HERA John Loizides

= Inclusive cross sectioms.
Results on: « D* and Jet production.
» Charm fragmentation.

€.9. » Beauty production

Beauty Production

-~ S DL L L L A B BN
E 10° dﬁfdpﬂepﬁehlﬂ
.“E_ @ <1GeV?, 0.2:y<0.3, |1« 2
= “l NLO QCD (FMNR
Tl i 3 (FUNR) NLO QCD
]  K19900bjet .3 Iﬂ L
= ¥ H199-00bopjet  THF uriaerestiimaltes dadlars
10 = 8 ZEUS96-00 by jet e
A ZEUS (prel) 04 by jet R
O ZEUS 96-97 be P
1 O K197-00bDy
B ZEUS 96-00 b—D".
* ZEUS (prel) 96-00 bb—uu f
ST I IR IR S S B
0 5 10 15 20 25 30
pr= (GeV)
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not necessarily...best choice of scale?

According to Achim Geiser: Time to resurrect some old ideas!

eScale choice best done on case by case basis but...

*Usual recipe — central value ‘natural’ scale; vary by
factor 2, %2. Better might be:

* NLO=LO =>hope: NNLO =NLO
e or do/du =0 => hope: minimize NLO corrections

* NNLO now exists in some cases so can fest

% IL] \fERPdOL Stephen Maxfield Pho{g}ggow
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Lo/ 2 < W < 2

©

Mo/4 < W < Ug

0.3

©

0.4 0.5 060.708091 2

entries

(e}
|

0.2

L e
% LIVERPOOL

0.3

0.4 0.5 0.60.70.80.91

1/2

Bl notural scale

HE NLO stobility

Bl NLO+NLL stob. -

o]

EE NN(N)LO stab.

scale ;,L},u,@
1 2

Stephen Maxfield

“standard” scale range
proposed new default

12

NLO (NNLO) OCD
“ survey of:

- beauty at SppsS,
Tevatron, HERA-B

- top at Tevatron

-Z,Hat LHC

Ho” = M? (+ p7?)

- jets in yp and at

0 Tevatron

u2=E>

33
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new scale
HERA lPlbO —> U /)

OI Lt
— L] 1 L] I l 1 L] 1 1 l 1 I L] 1 L] I I 1 1 L 1 l 1 L 1 L |
> 3
2 g do/dp>(ep—ebX) 3
:g_ ......... 15 ; Q’<1GeV?, 0.2<y<0.8, %<2 1
.._,102 i! 1 NLO QCD (FMNR) |
ot -3 iz =14m* +pl > T thanks to
© 4 H199-00bjet ¥ ﬁ o/ 2 < < 2pg E. Nuncio-
S ¥ H199-00 by jet (preliminary) Quiroz
10 ® ZEUS 96-00 b jet %
A ZEUS (prel) 04 b—p jet I¢
O ZEUS 96-97 b—e F
1 0 H197-00 b—sD*u R
B ZEUS 96-00 b—>D*u R
* ZEUS (prel)96-00bb—pp | T
-1
10 ] 1 L [ I 1 L 1 1 l 1 L 1 L I ] 1 L [ l 1 1 L 1 l 1 L 1 ]
S5 10 15 20 25 30
<p> (GeV)

...and new recipe may also apply in numerous other places
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Charm and Beauty... in DIS
ZEUS
(!_‘: 1':'2%””' T |||||||| T |||||||| T T TTTTIT T ||||||§
5 _4‘—|—IL|_L‘ ]
T o E E
S :
Tk E
2 f ]
10 3
] 0-3; ® ZEUS (prel) 162 pb’ _=
2 O ZEUS BPC (prel.) 98-00 E
4 F
'L O zEuseewo N
- HVQDIS visible range:
A
0 EL | | | " Q>4 GeVe
111 -1 1 L1 1 111] 1 L1 11111 1 L1 1 1111 2 1 11 1111H 3 .u.ﬂs{r{u.?
10 1 10 10 , 2ml TnTolodobiulodialudud o pe> |5 GeV
o® (GeV 9,
Charm:

e good description achieved
» some deviations are seen (Forward low p,)

Beauty:
¢ reasonable agreement between data and theory
e data tends to be higher than theory

M.Boenig

s r>-L6
* Bt =5 GeV
» - Japiet<l5

% IIJ \TERPOOL Stephen Maxfield Pho@;ﬁ?zm?



F2¢¢ from

H1l & ZEUS

ZEUS -
M
& TTTIT TTTIm T IIIIIII| I IIIIIII| I [Ty 2=0.0002
o i=5
?ﬁ“ IUSE - N=0.00008 (x4”) j ;
£ K)fﬁ et 00018 E 10°F _%mns
104 ,‘/)/ = O35 {47) E
. C // H=0.00064) [K4%) . ] : :j{m
1(r E‘/‘, rooens _§ 0F ¥
A T l ;
10 E E: z=0.013
C ' ] " =l
1 ' 3 | . HIDam
: E ‘HIDmEad)
ltrll;— —;, 0F :%USD" %=003)
E 3 —— MRESTDM
- . 3 —— MRST MNLO
F o Rl vl [~ CTEQEHQ
107 )
1 10 10* 107 104 10 b
02 {Gevﬂl 1 10 10 ]'.:3! ey
* good agreement between the different ¢ Differ‘:ences caused by matching procedure of
measurements massive and massless calculations
= scaling violations clearly visible » high precision data — able to distinguish
between predictions
Marc-Oliver Banig, Universitit Dortmund 20 Photon 07, 11.07.2007
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Fo° Results

* first measurements of F;b®
e statistical error dominates,
* but more data is coming

(factor of 5-10 more)
* data not yet decisive

predictions differ up to a factor 2

o T T T
X
fed
i 4 .
g - E
1 E 3
10 3
10} 3
- HVQDIS + CTEQSF4
10-'....| PR | —_— ......|:l
10 10

chf 1GeV?

Marc-Oliver Bonig, Universitit Dortmund

2

Photon 07, | 1.07.2007
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Proton Structure:

...not at all the end of a (H)era

% IIJ ‘\.TER POOL Stephen Maxfield Pho’@i}if;._?.OO? I___;
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em
F, -log, (x)

HERA F,

L X=6.32E-5 0 000102
x=0.000161 B4 ZEUSNLO QCD fit
Fm0:000233 H1 PDF 2000 fi
x=0.0004 2000 it
x=0.0005
x=0.000632 * H194-00
x=0.0008
4 HI (prel.) 99/00
x=0.0013 » ZEUS 96/97
& BCDMS
x=0.0021 BCDM
x=0.0032
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- x=0.008
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e x=0.021
P .
_ I "“*"!'szomz
| e’ [
- i By n anymae g2 Sy ¥ x=0.05
e [ ]
it g a b s TS x-0.08
L PORPRIN S Vs .mm 0.13
S VYTV TPINey -
L a 4 =0.18
T ARG e e s s .
- v """“"l“—!ﬁ‘% =0.25
- g et e et A
E x=0.4
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1 IIIIIIII 1 1 IIIIII| 1 IIIIIII| 1 IIIIIII| 1 1 IIIIII|
2 3 4
1 10 10 10 10 10
2 72
Q7 (GeV?)

5

E. Perez

H1 PDF 2000
ZEUS-S PDF
CTEQ6.1

Q’=10 GeV*

0.7
0.6
0.5 xg(<0.05)
0.4
0.3

0.2

0.1

w0 107 1w0” 10

-1

Many measurements now
Incorporated into fits. See talk for
details. A couple that were talked
about here...
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Jimenez
HERA jet data has reduced the gluon
uncertainty ... i

T
L4=]
Y
s & & = =
P - = o=
IIIIIIIII IIIIII
Q,
1
= ot
4L
I I IIII 111 IIIIIIII
IIII TTT IIIIIIII
4 J ]
N 1 E|
e 3
th
Lol

=

= ks
TTTTT T
|

T

4F I without jet data
1F ] with jet data
S ———

sluon Fractional error

Jet

1B Q'=20Ge?
04 -
¥ 0.2 i —

remnant  Jeg

y 0F 1

g Fe— PFk-—
1 02F |l
- \ 04 F 1E
p  proton M 3k

=
(=21
T3
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04t b .

T/ g |
n I

b
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14 1|:-d

111|I 1|J~1
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10* 10° Lt 1
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Constraints from Tevatron Data A. Kupco

CDF Run II Preliminary JL=1 04’

e.g. from inclusive High p, jets

—

[¥]<0.1

D.1<]¥]<0.7

Data | Theory
it
(4]
I

- .
8 <
...and W,Z £ E e
] : . .5
T T T T T T T e B HI]EI EE;EI 3IZIIIZI :1-1.]0 5EIIIZI EIZIIIZI ]’[I)ﬂ
- 1: . !. ! a1 . 2 PIET (GeWic)
"a U.Q_CDF" F!rellml_nar.nydt =343pb B £ POF Unceartainty an pCD
€ el . R I S R E = [ Syt unotany
E 0.8 —— 343pb” data(stat. +syst) & B Systematic uncetainty including
= 0 7__ ,,,,,, Prediction of CTEQSL. L = 3 hadronization and UE
&’ £ [ CTEQ PDF Uncertainty Ban E “'5‘; R T TR = e 7.7 Midpoint R, =07, f_ =075
o 0.6;— """" """""" ) ' __ PET(GeVic)  MLO pQCD: EKS CTEQ 6.1M =P 12, R =13
g 0.5| "
S 04 e arrors are comparable with PDF uncertainty
3 0.3} ]
0.2}
01 | N.B. x10 statistics to come
> | e

Y R WS Sy
W rapidity(ly |
M. Lancaster pidity(ly,,)

VERSITY
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F_to come shortly

F,

e

T
11

-
L

DA L

QA structure tunction

by measuring of F;

Direct measurement of F, can be performed only by measuring cross

-
Ll
-
40
A
/]
i
-
i
T
—
-
40
=
-
~—t

Alexey Petrukhin

ection for the same Q%-x but with different proton beam energies

(different y):

0.8 e T
Q=6 Gev*
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b4
0zt L
R TR
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Q' - 20 Gev?
nef
0.4 \ﬁ%
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And there’s beautiful data on the spin dependent structure functions...
COMPASS @ CERN L

— gluon polarization
spin dependent structure function
polarized quark distributions

— fransversit v

Calculation of I,

f O(TAUV+AdV)dx SIDIS+DIS, Q*=10 GeV?
X E
0.6 —'_G—AU=AH=AS=A§ COMPASS
- PRELIMINARY
0.5
e n C
\le [l :
0.4 + J o
Handle on polarised sea - B
0.3 \At=-Ad } :
Non-symmetric favoured 02F -
0.1F b[ (Au,+Ad,)dx=0.40+0.07+0.05 éi
C oDos 4
Covoo il | Ll | IR W
1072 10" 1
X

UNIVERSITY OF

LIVERPOOL Stephen Maxfield
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Finally...

- 158 -

Where’s the virtual photon structure?

Paris 21 years ago!

1.0 T T T g T T T
g Q% = 50 GeV?
P? = 0.35 GeV?
0.8 - T

0.6

0.4

0.2

0.0

Figure 72 F/a for Q°=5 GeV® and P?=0.35 GeV® plotted vs. x. The
curves are the QPM predictions for F(x)/a. The upper curve is for
massless u,d and s quarks and the ¢ quark with constituent mass. In
the lower curve all four guarks have constituent masses. (See text.}
The points with error bars are the unfolded data.
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Resolved ¥ and NLO QCD

G. Grindhammer

1Cti I . <102k " em ZEUSB2pb’ T
NLO predictions generally do well in DIS: = €107} R A
© | ™s. --NOet:Ohec, ]
-] . o
;‘l' i e dijets
Or where another hard scale S 10F g R 3
1t S
ZEUS
trijets
L':l-h IITII L L) I'II[IIT L T lll'll'l'l L T ||I'IITI Li L ] 15_ _'E
8 SEIIEETT (o)
= N I ‘:u':. +Tl.: — :'*:1-
Pof ep DX 3 ?
. ' { é
g 1 — ;g 15: .- : CE
3 L R
=1 _1—_ =
10 . 20 30 40 50 10°
— Q2 (GeVd)
-2 =]
10 ® ZEUS BPC
= O ZEUS DIS 98-00 e
10 [ HVQDIS
-4
10
lllll 'l Ll JllIIE 'l 1L .lll.]l]l 'l Ll IIJI.J.I. 1 Ll L. LLL
10" 1 10 10° 10°
Q° (GeV?)

i]\fllfﬁpd(i[_ Stephen Maxfield
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Forward m, production

= H1: EPJ C 36, 441 (2004); 21pb-1 600

: — ~
- 45(2) <@ <15(70) GeV? Hidata ~ —%m _ DIScoPHOX?)
s 01¢< y <06 500 __I T —-— ?{c:tr21+ HOs + Born_resolved
= 5°< eTl' <25° —e—1
400 |
" X201 | T
" EYp>25GeV 2 300 |
S
=
= NLO calc. by Fontannaz 200 r
* includes virtual photon struct. in NLO
. CTEQGM,y*PDF alsobyFontannaz | 7] 5
" all scales= P2 =E*1n?+ Q? o LT Ty = —
= Kniehl, Kramer, Pétter frag. function 1 X 10° e
NLO from Aurenche et al., EPJ C 42, 43 (2005)
@ good description of the data b : - - :
: . , ...but generally situation complicated:
o all corrections LO dir to NLO dir, J y P
LO resolved to NLO resolved are HO, k; factorisation etc. Scale choice
large (at least for the chosen scale) etc.

UNIVERSITY OF 1
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...and meanwhile Ken Sasaki and colaborators have been busy!

07 [—10 n=4 Q’=30GeV? F*=1GeV* A=200MeV
|— NLO
0.6 H—___NNLO : /
eg‘ | Fy (=, Q%, PF) =a[$ + Bz + a,C: /] \
] 0.5 | "LO |NLO NNLO /
=
sk 0.4 7
:E",- | //
S 03 //-«f-
':I:N - %-—-"‘Hﬂ-—-—-"—
0.2 =
L //
0 R R N SR N
0 0.2 0.4 0.6 0.8 1
X

Maybe have to wait for ILC
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Conclusions
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...don’t always need a lot of or in events for a significant
result...

CDF J. Pinfold
Exclusive Yy Study

p g
3
9 £
=
g dIJet, n’, ZC CDF Run Il Praliminary(r\othal:kg'munl:lsuhtracmdj
g Eg 1.6 ’ ' ) ® Data
T 1.4
£ 12
p > b2 04 08 08 1 G2 d4 16 T8 2
§ ! — P, of central system (GeV/c)
:': N uTCDFR}unII:‘ liminary {not backg d subtracted)
* o T
“standard candle” $
. . 0.2 z 0.5 -
For exclusive Higgs ™ 3
. Invariant Mass (GeV/c’) e E
production .
LT T T CEEETIEET- ;o
P, of central system (GeV/c)
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Nicked from Guenter
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