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4" Generation Technicolor

Compositeness Extra Dimensions

SUSY
Higgs .
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v+MET LED Search Fermiophobic Higgs

COF Fun |l Preliminary
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HERA I &I

HERA Charged Current e*p Scattering
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No excess = limits, H1: 6 < 0.25 pb, k;, < 0.18, ZEUS: < 0.13, kfu-; <0.13

ano Antonelli at DIS09
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Similar sensitivity to FCNC as have analyses based on

rare top decays.



Tevatron Run Il pp at \Js = 1.96 TeV

OCDOF Preliminary
u COF Published
=00 Preliminary
= D0 Published
N Theory

Wy Zy

T e

conditions Vs=1.96 TeV
E; =7 GeV, AR(£.7)=0.7 19.3
E; =7 GeV, AR(£.v)=0.7 4.7

W width inlcuded 124
Z. W on mass shell 37

Z on mass shell 14
. Baur et al.; PRD 53 1098, PRD 57 2823

Relevant for
triple G B and
new physics
studies

5. Frixione et al., JHEP 0206 029, JHEP 0308 007



With suitable cuts one

can largely separate out the

WW background, enabling
study of new states, masses

e etc.
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Proposed telescopic, passive, resonant external cavity

detector
=15m#*15m

beam magnification:




%ﬂh)

Crog-Sectin
[ =]

SM Higgs
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Summary of the ILCSC Meeting, 12 February 2009, KEK

Gamma-Gamma ILC Precursor

At its 31 October 2008 meeting, ILCSC received a proposal for
a gamma-gamma Higgs factory as a precursor to the ILC;
ILCSC asked the GDE and Research Directors to form a group
to study this suggestion, and a report of the study was
presented to this meeting. A 180 GeV gamma-gamma
precursor would cost about half that of the 500 GeV ILC, but

would produce much less physics. A better alternative for early
Higgs studies would be a ~ 230 GeV e+e- collider for studying
the Higgs through ZH production; this would be ~ 30% more
costly than the gamma-gamma collider. ILCSC decided not to

pursue the gamma-gamma collider further at this time (as the
ILC precursor).

May 11, 2009, Photon2009 Valery Telnov

However Laser Compton Scattering could have technical
applications. The technical developments continue!



And now.... for something completely different!

Axions, WIMPs, WISPs.. and other weird stuff

Case for eakly 'nteracting Sub-eV "article searches

“Light shining through a wall”

E.G.

Detector




ALPs, MCPs ... WISPs in general




Cosmological relic axions ADMX

CAST, Tokyo Helioscope

PVLAS, Q&A

ALPS, BMV, GammeV, LIPSS, OSQAR

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

Fﬁhase . . T : I (I‘IaI‘I‘OW mass I‘aI‘IQE)
Sensitivity -




Challenge - beat CAST
and reach AXION line!

rotation

magnetic field

ellipticity

magnetic field




laser experiments ) ALPS improvements

1+1 (1day)
10 + 10 (1 day)

H i d d e n p h oto n S ! Hidden photon LSW experiment
with cavity in the production,
J u St n eed al 50+50, 20+20, 10+10 (meters)

long vacuum tube!

S H I PS, CASTev Implement regeneration cavity

in the HP experiment
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G Reygers

Prompt photons | ] ‘&
at RHIC

Initial hard Thermalized Phase transition Freeze-out
parton-parton medium (QGP!?), QGP — hadron gas
scatterings s
(— hard ¥) T.=170 - 190 MeV
AuAu M (— thermal y)

-t
=

-
o

AuAu0 = The hope is to create a thermalized medium that can (locally)
be characterized by a temperature T.

2

AuAu 2

b4 Once produced photons leave the fireball unscathed
perimental access to the temperature of the fireball

-
o

—h

_ EMCal
J measurements

T ™3

s I

T >T =170 -190 MeV

— evidence for the

d*N/dp®(GeV2c?) or Ed’s/dp® (mb GeVZc?)
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data/theory

4 ® O 4 < »+ 0O

WA70 pp

m UAB pp

E706 pp/800

UAbG pp

R110 pp

R806 pp

AFS pp

PHENIX preliminoy pp

DO pp
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CDF Run Il Preliminary
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systematic uncertainty
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CTEQ6.1M PDF uncertainties
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How rare the Higgs photons are!

e [evemstor o™ [oom)
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GRV(HO) —.— - SAL(HOD)
— — - AFG(HOD) ... CIE(HO)

— CRVHO)
— - AFG(HOD) oo CTE(HO)

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

— GEV(HO) —— SALH)
— — AFGHO) - - CIJKHO)




Collection of data to show variation with Q2

¢ OPAL (0.1 <x < 0.6) L TASSO (0.2 <x < 0.8)
4 ALEPH (0.1 <x < 0.5/6/7T) + AMY (0.3 = x < 0.8)
T L3 (0.1 <x<0.5/6) Y TOPAZ (0.3 <x < 0.8)
{ DELPHI (0.3 < x < 0.8) # PLUTO (0.3 <x < 0.8)
# JADE (0.1 <x < 1.0)
-—- GRVLO (0.2 <x<0.9) v LC1 (0.1 < x < 0.6)
— GRVLO (0.3 <x<0.8) 0 LC2 (0.3 <x<0.8)
— GRVLO (0.1 < x < 0.6)
SaslD (0.1 < x < 0.6)
- HO (0.1 < x < 0.6)

LC:0 =25 mrad
E =50 GETI
Lint =20 fb

20090428
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In both cases the target photon has
a small effective (virtual mass)?




=]
o

H1 preliminary  b) 20}_ H1 preliminary  d)

H1 Diffractive Scattering of y at large |t|
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Prompt photons + jet cf FGH NLO and LZ kt factorisn.
reasonable description.




Scaled momentum distributions in dijet events

Speak VS H sin(8), u=El®t characteristic energy scale

jL 8in B

et Ay oY s g, ¥ = In—=E
pesk 2 Ay
c=029 A =246+3 kel

2 dof = 220

ol
N

F‘pﬂ = A Infp siné ) + B

A = 0.682+ 0,007

B =1.009 +0.019
ZEUS vp, B =0.23
£EUS ep, b, =12
CDF pp.6, =0.28
TASSO0 ee,b. = n/2
OPAL ee,6_ = /2
MNOMADuN, & =ni2

E,-% 0wl E, -G« E, =230V E, =906

25
1.5
0.5
a5
1.5
0.5
25
1.5
0.3
2
1.5
0.5
a5
1.5
0.5
O

E,, = B G’

opening angle 8_

Plot position of peak versus
characteristic energy scale

Universal description!



resolved photon enhanced

+ Hi Data (prel.)
—Pythla MI
— Pythla NMI

Leading jet

for <charged particle multiplicities> Pythia + MPI provides a reasonable
description of the data

interestingly, Cascade (no MPI) is only somewhat worse in describing the
data, signicantly better than Pythia w/o MPI.

further studies are needed




H1 Preliminary H1 high G jet multiplicities

= H1 data for G° < 100 GeV? (H1 Prelim. 08-032) DESY 09-023 [arkiv:0004.3570]

* H1 data for O° = 150 GeV* (DESY 09-032) H1 low Q% incl. jets

—exp. uncert.

== ., fit from Q> 150 GeV*® (DESY 09-032) H1prefim-08-032

.} Theory uncertainty ZEUS yp jets

ZEUS-pral-0a-008

ZEUS high G2 incl. jets
ZEUS-prel-08-006

LEFP 4-jet rate

World average
S.Bethke, Prog.Par. Nucl. Phys. 58:351-306 2007

0.11
»

as(Mz) = 0.1168 + 0.007(exp) o oua (theory) + 0.0016(pdfs)
ZEUS - fit to jets in DIS and in yp:
as(Mz) = 0.1192 + 0.0009(stat) T0:00%% (exp) $0-0020 1))
«(Mz) = 0.1223 4 0.0001(stat) To'0oas (exp) Toooaa(th)

H1l - fit theory, then fit theory * its errors.
ZEUS - fit result and then apply Jones method (apply
theory errors to result.)
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but is low for b DIS




CDF Run Il Preliminary

—#— CDF Data L=251"
1stjetin Z + 21 jet [ ] Systematic uncertainties
—e— NLO MCFM CTEQS.1M
Corrected to hadron level
ne =M+ p(2), R, =1.3
— meme =2 pEpgf2
—— - - - PDF uncertainties

DO Run II, L=1.04 fh '| —#— Data at particle level
== MCFM NLO

[fb/(GeVic)]

jet
T

:5:25:
:&::‘3’:

do/dp

ZJ"T- (—ee) +2jets + )(I|
65 <M, <115 GeVll
Incl. |np fyl
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2nd jet in Z + =2 jets

=
<

NLRRLLL | ||||ll'q ||||||1 ||||||I'1 TTTI

-4 Data
1stjetin Z + =1 jet w— MCFM NLO == MCFM LO
— Scale unc. —=— Scale unc.

Data / Theory

SRS 0000 a=aa
Ratic to MCF

Data / Theory
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pr' [GeVic] p. (2™ jet) [GeV]
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@ ATLAS: calibration procedure = Response flat in
p71 and i within 5%, good energy resolution. 65%
of the energy carried by charged pions =
track-based correction improves jet energy
resolution by ~ 109%.

CMS: factorized jet corrections. Full event
information with particle flow = jet energy

resolution improved by 40% at 40 GeV.c =

Dijet cross-section measurement: jet energy scale
dominant source of uncertainties (results in 30%:

error on dijet cross-section at Mgg = 1 TeV for

10fb~ " of data). Early data: additional 10%:
uncertainty on luminosity.

It all appears to be under control!



HI and ZEUS Combined PDF Fit

- x = 0.00005, i=21 ® HERA INCe"p (prel.)
e x = 0.00008, i=20 O Fixed Target

eor 2 T i, s B HERAPDFO.2 (prel.)
i x = 0.00032, =17 (exp. uncert.)
cas x = 0.0005, =16

.#M x = (L0008, i=15

rw x = 0.0013, i=14
.,.—-""”M x =0.0020, i=13
M x = 0.0032, i=12
W x = 0,005, i=11
; x = 0,008, i=10
x = 0,013, i=0
x =0.02, i=8
x = 0.032,i1=7
x =003, i=06
x = 0.08, i=5

OEo SO sgs se sty s o o x =0.13, i=4
L. x =018, 1=3

i""! x=10.25,i2

R = P

M x = 0.65, i=0

I
|

10 10° 10° 10

HERA Structure Functions Working Group

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.




Azimuthal Asymmetries in DVCS

HERMES PRELIMINARY
F+p—=&+p+y

HERMES PRELIMINARY | 3.4 % scale uncertainty Bl VGG Reggs, D
eE+p—=e=+p+y Accep & amear — 2ys ermor 7] VGG Fact, D




Measurement of the helicity contribution of gluons, A
at the COMPASS experiment

INY + AG o+ Ly o+ L,

Spin orbital angular momentu
Quarks Gluons Gluons

COMFASS, open charm, prel., 0Z-06
COMFASS, high p @1 {GeWch, prel., 02-04
COMFASS, high p, @=1 (GeVic)®, prel., 02-0
HERMES, high p_, all @°

HERMES, single high Pr hadrons, all Gz, prel.
SMC, high p_, @°>1 (GeVic)®
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nl |
B

GRIS"J at u*’f=3 G?W .

@ Spin Puzzle AY pjs = 0.25 « A2 gy ~ 0.6 cannot be
explained by large helicity contribution from gluons.

@ Ag/g small at x; ~ 0.1
scenarios with large AG =~ 2 — 3 are excluded
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Qz =6 GEVE
——ZEUS [prol) DPDF C incl

— _ZEUS fprel) DPDF C incl EFNS * High z behaviour

-=-H1.20088 x0.81
===, | of quarks looks
\ similar to photon

Gluon Momentum Fraction :f*" “-1',' structure funC‘l'lon
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H1 2008 DPDF Fit B
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P —pp
& H1 HERA-1 prel]

h\ ® H1 5V
o ZEUS

What we have learnt from VM production?

H1, ZEUS based on HERA data show: _ ‘ 'ﬂ-.h :
Vector Meson production and DVCS cross sections 0 “popY ‘ t"ﬂ_r 3
rise with energy if a hard scale, Q? or M?, is present. J L oamm HERAS pret. fote ]

AU A *3

e The exponential slope of the t distribution
decreases with Q2 + M? and levels off
at b~ 5 GeV~2

o The ratio, o, /o7, increases with Q?, but is
independent of W

¢ The effective Pomeron trajectory has a larger
intercept and smaller slope than those extracted
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H1 p and & electroproduction (preliminary)
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COMPASS p! .
Agreement with HERMES

New results on transverse target spin asymmetries for p? production

compatible with 0 both for the proton and the deuteron targets
ongoing work on L/T separation, and coh./incoh. separation for d

Published results on double spin asymmetry for p? production on d

compatible with 0 in a wide x and O° range
precise upper limits on contribution of unnatural parity exchanges
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Further work will continue!
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At HERA DVCS is hard
and suitable for pQCD

| ® H1HERA Il (prelim.)

| — Dipole (Marquet et al.)
f === GPDs (Mueller et al.)
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Sizeable production of excited
[ mesons at ZEUS (D5, D", D))

& pentaquark at 3.1 GeV is ruled out




E xotic structures: Y(2175),Y(4008), Y(4260), Y(4360), Y(4660).

Observations of ete™ 2 J/y KTK™ & J/y KK

Measurements of ete” 2 DD. DD*. D'D*. DD, no evidence of Y
structures at these channels.
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Also several vector meson
production cross sections




Measurement of BR(f—a,(980) g)

Large couplings of f,(980)/a,(980) to f and to KK

Upper limit set for f —-KKg

Precise measurement of the main w BR’s and of BR(f—wp?)
Excess of events in the s(600) mass region for e'e— e*e pPp°
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
ST 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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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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