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Experimental Summary
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PHOTON 09 – an unprecedentedly 
rich treasure chest of photon physics

results
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ELECTROWEAK PHYSICS AT THE TEVATRON

D Krop
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CDF – photon diffractive physics and photon-photon physics.

Z sought, muon pairs observed

γ + MET triple gauge coupling
limits on anomalous parameters
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Recent model [PRD 79, 15014    (2009)] combining 
SUSY with a hidden valley (dark sector) to explain 
positron excesses in astrophysical observations 
(Pamela, ATIC, Fermi) and DAMA modulation 
signal.

Can lead to excess γ+MET+l+l- at colliders.

Limits from D0
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L Stanco Electroweak physics at HERA

Good agreement with SM
expectations overall
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Limits on Single Top production via FCNC.  Photon coupling
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V Lemaître Anomalous single top photoproduction at LHC

Similar sensitivity to FCNC  as have analyses based on 
rare top decays.
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Suen Hou

Extending Wγ and Zγ
searches to LHC

Very much higher
sensitivity

Relevant for
triple G B and
new physics
studies
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N. Schul Two photon production of SUSY pairs at LHC

Useful γγ cross sections but
large WW background

With suitable cuts one
can largely separate out the
WW background, enabling
study of new states, masses
etc.
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V. Telnov Photon Collider Technology Overview

Backscattering of laser off the
electron/positron beams.

Great power is needed eγ and γγ spectra
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T Takahashi

Laser cavity to enable laser pulse stacking, being tested now
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J Gronberg

Early Photon Collider Project

Combine with
dedicated
Higgs Factory,

a few 100 GeV,

staged.
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Recent developments in the international consultations.

However Laser Compton Scattering could have technical
applications.      The technical developments continue!
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And now…. for something completely different!

J Jaeckel.             Low energy photon experiments

- Various technical problems: “naturalness problem”,
“fine tuning”,  “strong CP problem (→ AXIONS)

- Dark Matter
- Dark Energy
- Standard Model has many free parameters
- Neutron EDM, DAMA anomaly, PAMELA,  (g-2)

Case for                                                        searches

E.G.
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G Cantatore

Classic scheme: photon regeneration.  Make photons,
turn them into axions, pass through wall, reconstitute
photons, detect them.

Or: get axions from sun or galaxy

Or:  use polarisation effects (no wall)
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ADMX

Solar axions CAST,   Tokyo Helioscope

PVLAS, Q&A

ALPS, BMV,  GammeV,  LIPSS, OSQAR

ADMX  (microwave
cavity, mag field)
has achieved desired
sensitivity and will
exceed it.

(narrow mass range)



19

Polarisation: magnetic field induces space dichroism

Challenge – beat CAST
and reach AXION line!
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A Lindner    More possibilities!  Future visions!

ALPS improvements

Hidden photons!  
Just need a
long vacuum tube!

SHIPS, CASTeV
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P Bussey ZEUS: inclusive prompt photons in DIS.

Compare with Gehrmann-de Ridder et al and MRST
(MRST lacks QQ diagrams.)



22

G Reygers

Prompt photons
at RHIC
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PHENIX and Tevatron results
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A Kumar  Prompt photons in PP at the Tevatron

Prompt photon + jet
results from CDF and D0
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Prompt photon + Heavy flavour.

Reasonable agreement with NLO
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How rare the Higgs photons are!

D Joffe

Photons at LHC. 

A very
important topic!

CMS
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R Nisius Review of photon structure function data

Recent HO fits and how they
describe low Q² and high Q²
data



28

Collection of data to show variation with Q²
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K Dehmelt

Nisius: fit to Vermaseren MC

Photon leptonic structure function.

Fit to GALUGA M.C.Use two-photon production of 
lepton (muon) pairs, one of which
is much more virtual than the other.

In both cases the target photon has
a small effective (virtual mass)²
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K Müller Photoproduction at HERA

Prompt photons + jet cf FGH NLO and LZ kt factorisn.
reasonable description.
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Scaled momentum distributions in dijet events

Plot position of peak versus
characteristic energy scale

Universal description!
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G Grindhammer

Study of
underlying event
in photoproduction
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αs

ZEUS – fit to jets in   DIS  and in γp:

H1 - fit theory, then fit theory ± its errors.
ZEUS - fit result and then apply Jones method (apply
theory errors to result.)
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HVQDIS describes c DIS well
but is low for b DIS

Charm and beauty in DIS at HERA
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Shin-Shan Yu  - Jets at Tevatron
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A-M Magnan Jets at LHC

It all appears to be under control!
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M Klein   Proton Structure at HERA
At the top of
HERA’s
achievments,
and destined
for a classic
place in the
history of
particle physics!

Is enabling the
proton PDFs
to be evaluated
to new levels
of accuracy,
essential for
LHC physics.
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A Hillenbrand – Highlights from HERMES
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J Pretz

DIS
with
muons
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P Newman     Diffractive Physics

Large H1/ZEUS data sets:
rapidity gap measurements   and 

leading 
proton
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Study partons within
the “pomeron”

First FL
measurements
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J Nystrand
Photons in hadron colliders

γγ →µµ or ee
γ+pom →resonances

STARLIGHT Monte Carlo

PHENIX STAR ρ photoproduction

CDF
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S Kananov Vector meson production
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A Sandacz Exclusive processes at COMPASS

Nice rho signal (muoproduction
off polarised ammonia target)

Agreement with HERMES

Further work will continue!
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H Stenzel Total Cross Section Measurements

New results
from E710 and
E811 at FNAL

The theories
give divergent
predictions for
LHC!

ATLAS and
TOTEM
will hope to
sort this out!

(Nb hidden zero)
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F Sabatié DVCS at JLAB

Aim is to study Deeply Virtual Compton Scattering
so as to obtain Generalised PDFs

Measure cross sections
and asymmtries

Fit data and compare
with theories.
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L Schoeffel DVCS from HERA to CERN

At HERA DVCS is hard
and suitable for pQCD

More to come from COMPASS W
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U Karshon HERA resonance searches

H1 had proposed a charm 
pentaquark signal  but with 
more H1/ZEUS  statistics:
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X. L Wang    Charmonium via ISR at BaBar and Belle 
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Very rich collection of states and
candidates to study
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S Li     One and Two Photon processes at BaBar and Belle

π° transition form factor

Also several vector meson 
production cross sections
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C Di Donato Light mesons at KLOE

• Measurement of BR(f→a0(980) g)

• Large couplings of f0(980)/a0(980) to f and to KK

• Upper limit set for f →KKg

• Precise measurement of  the main w BR’s and of BR(f→wp0)

• Excess of events in the s(600) mass region for e+e-→ e+e- p0p0 

• Gluonium content @ 3s level in h¢using the Rosner model

• BR + first measurement of the CPV plane asymmetry for h→p+p-e+e-

• New analysis has been started on h/h¢→p+p-g
h fi p+p-e+e-
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Apologies

I have had to make some difficult selections here….

No time to review the variety of talks of a more 
applied nature:

Sugawara – proposal

Weckert – new directions for DESY, many fascinating
developments

Potdevin – interesting detector developments
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CONCLUSIONS

This has been an outstandingly fine conference
for experimental  high energy photon physics.

The subject is going from strength to strength!

HERA is producing definitive results, and there is
a wide range of results from other labs.

Look forward to a new phase of photon physics at LHC
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