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Past

Results

Hopes
 

The Physics of DIS at past Rochester Conferences

Some highlights for Rochester 2006 and the LHC

Regarding developments towards a future of DIS 

Complementary to AC-05
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History

?
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Rochester 1956
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Theory at Rochester 1956

Rochester 1956
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eN at Rochester 1956

Rochester 1956
…
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Rochester 1955
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Accelerator1955

Rochester 1955

…
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Hofstadter
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Some lessons from 50 years ago

You need to build an accelerator before you can do pioneering physics.

You then may present discoveries in an accelerator session, in particular

if your colleagues don’t know how to term the field. It seems

              “electron - nucleon scattering” was born 50 years ago.

You don’t need powerpoint to present a discovery, once you made one.

The idea of running HERA at different energies to separate the two

basic formfactors (GE,GM  --> νW2,W1 --> F2,FL) isn’t really original.
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Rochester 1966
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Topics in 1966

…

Rochester 1966
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Gell Mann 1966

…

Rochester 1966
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Froissart logical map 1966
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Drell 1966

Rochester 1966
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Some observations for the time of 40 years ago

Theory has progressed enormously, by then and since then.

Theorists had demanded the community to move forward.

Many of the questions and today’s diagrams were already there
while quarks and gluons had still to be found.

Discoveries cannot be presented every 10 years, but
electron-nucleon scattering experiments made steady progress.

Drell knew about the 2 mile linac, 
a “bold extrapolation of existing technology” (Taylor), 
which would find scaling in inelastic ep interactions soon after.

You can make the best remark in your own question & answer period.. 
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T1976 A Lesson:

You may discover scaling violations
and organise DIS parallel sessions, 
but
 
you get little attention if
at the same time new particles 
are discovered: 
D0 - charm 30 years ago

You better still write your 
Proceedings contribution for
later someone may be interested.
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Contributions to Rochester 1976

Charged and neutral currents
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Theory wisdom 30 years ago

…
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Rochester86
DIS Contributions to ICHEP86
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Rochester 1996

In 1996, at Warsaw, DIS was rather dominating
the field. No new particles had appeared. HERA
showed its first accurate measurements. Spin!

In the preface of the HERA 96 Workshop
proceedings, yet, Bjoern Wiik writes, “we have
just scratched the surface of HERA physics”.

EMC

J.Nassalski Polarised quark distributions
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Gluon Spin Contribution?

PHENIX

Spin physics needs an eN collider
with high polarisations at variable
beam energies and high intensity

! 
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Tranverse Target Spin Asymmetry

2002-2004

DVCS-BH 
Interference.

AUT sensitive
to GPD E
which is 
related to J(i)  
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Towards accessing Jq
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RHIC spin



Summary DIS06 M.Klein

HERA

Status 23.4.06
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CC

MWR>230 GeV

guess from 4 measurements
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Towards Electroweak Precision Physics with HERA

Determination of the weak light quark-Z couplings 

Note the impressive PV results by Jlab
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xF3 and the sea quark symmetry

and higher Q2

! 

qs(x,Q
2
) = q(x,Q

2
)?

?
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NuTeV strange asymmetry

Strange sea asymmetry predicted

in various non-perturbative models.

Also, at NNLO, in pQCD due to

different collinear splitting of

q into q and anti-q [Catani et al.]

(sign?)

<s-sbar>=0 as p is non-strange
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Diffractive Progress

Huge amount of new data presented by the Collider experiments

Diffractive, universal?
conditional q,g densities

QCD                                             phenomenology

Tagged and rap. gap data to check
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Diffraction resembles inclusive DIS
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Diffraction resembles inclusive DIS
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Diffraction resembles inclusive DIS

Lifetime data: 20% is charm at low x 
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For the 1st time the transverse size of
gluons  was measured and it’s smaller than
or about the electromagnetic size.

M. Strikhman
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B Physics
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       B oscillation frequency
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Beauty Quark Density

Beauty is ~1-2% of total

Difficult measurement
(Luminosity, Silicon)

Important for the LHC
(may reach 10% accuracy)
 
There is beauty below Mb

2

Strong theory effort
to formulate QCD near
threshold ongoing
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Higgs
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Higgs Limit
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Tevatron Luminosity
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Discoveries? Isolated Leptons at HERA

Further studies underway
to obtain comparable and
complete results, also on
multilepton events (4/1.1).

Expect to ~ double statistics
by end of HERA running. 

ZEUS full data on isolated electrons presented here. Different 
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Theory

Rochester, proceedings 1955
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Strong Coupling Constant

H1                0.1155+-0.0017+-0.005

High precision will tell whether the
analysis of inclusive DIS data only
leads to a significantly smaller αs 



Summary DIS06 M.Klein

Renormalisation Scale Uncertainty?

e.g. Dijets in DIS

Inclusive
 as

NLO  -  as
NNLO ~ 0.001

which is 5 times smaller
than the so-called thy error

contacted KE, WvN, SB   -->

Why not take srqt(0.5,5), i.e.
0.5 … 2 Q2 in the inclusive case?
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Twistors

LHC: 200 eight-jet events / fb-1
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Towards the LHC

“4 jet events in ZEUS”

Underlying (overlaying) event(s)
from the Tevatron --> LHC ?

big efforts in theory and
simulation techniques
and programmes (MC@NLO,
ThePEG, Ariadne, Pythia, …)
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F.Gianotti ly 05

FG, M.Mangano

hep-ph/0504221

The only place where success appears before work is a dictionary
G.Dissertori Lisbon05
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Towards the LHC

‘F2 corresponds to W,Z production’
 extrapolation from HERA needs pQCD
combine H1+Z data and measure well

W,Z physics

-QCD@LHC
-luminosity
-calibration
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now
then
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 DIS    Bjorken scaling – QPM, PV           (high) parton densities
               neutral currents                       diffraction
                asymptotic freedom         ….    QCD

e+e-       J/Ψ                                             3 neutrinos                              … ILC
                               gluons              …..    electroweak theory

pp          charm,          W,Z,bottom    top                                 LHC …

 The standard model emerged as a result of decades of joint research in
 e+e- , ep, pp/hh accelerator  experiments, including quark and neutrino mixing.
 Low x physics related to AA and to high energy neutrino physics.
There is no quantitative understanding of Tevatron data without HERA.
Physics is more than the often quoted “dualism” between e+e-  and pp.

1970                                                  2000                                  2015

?

  Parton interaction developments at the energy frontier*)

*) incomplete

[The D(KET) version of EU-HEP history (9.3.06) ignores HERA,t…]
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DIS07 Munich April
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