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OutlineOut e
Particle production

t- spectroscopy;
- general properties.g p p

Jet production
t h t ith/ ith t j t- prompt photons with/without jets;

- some recent jets measurements;so e ece je s easu e e s;
- jets and underlying events;
- jets cross sections. 

Precise measurements and future plans
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Precise measurements and future plans



Pentaquark searchese taqua sea c es
)15551522( −Θ+ The CLAS program
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Pentaquark searches 2004 PDG ***2006 PDG *e taqua sea c es 2004 PDG 2006 PDG 
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Pentaquark searchese taqua sea c es
)1860()1540( /0 −−+ Ξ→Θ only NA49

No signal

agreeagree

)1530(0Ξ
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Deuterons and antideuterons in DISeute o s a d a t deute o s S
•First measurement in DIS;
•First d in elem.particles 
collisions

Coalesence model

2

⎟⎟
⎞

⎜⎜
⎛

= pd
Does not work.
App.3 times less ⎟

⎠
⎜
⎝ pd

pp
antideuterons, 
than deuterons
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Particle production in eea t c e p oduct o ee

First observation of:

)(00 φρργγ →→→−+ qqqqee )(00 φρρ→−+ee

Two virtual-photons annihilation

φη→−+ee
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Barion-to-meson ratio in pp and epa o to eso at o pp a d ep
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PYTHIA does not 
describe the ratio
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The same we see 
t ZEUS S litti0
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“collimated” and 
“isotopic” events 
h th t th<0 3
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Particle production in pp  and NLO a t c e p oduct o pp a d O
AKK NLO uses the light flavor FF obtained
from the light flavor separated measurements in e+e- collisions by OPALg p y

Describes  protons and pions well

And even strange particle production
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Scaled momentum spectra in epp p

B

Q
Px

Breit

P
2=

Q

This measurementThis measurement 
uses almost all
HERAI+HERAIIHERAI+HERAII 

data 

115.0 −pb
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Fragmentation in jets from CDF
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Particles in pp and heavy-ion collisions a t c es pp a d ea y o co s o s

R ti fRatio of
(Au+Au)/
( l d(scaled
p+p

t )spectra)

QGP effects
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Color transparency at CLAS Co o t a spa e cy at C S
Reduction of the strong interaction due to 
“ i ih d ” ff t“minihadrons” effect

σ
N

A

A
QAT

σ
σ=),( 2

Nuclear transpNuclear transp. 
should increase 
with hardening ofwith hardening of 
the scale
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Pt-broadening
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Prompt photons with jet in PHPo pt p oto s t jet

Xjetepe +++→+ γ Xjetepe +++→+ γ

Only the resent LZ 
calculation describes 
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the data (with.unc.)



Prompt photons with/without jet in DISo pt p oto s t / t out jet S

The LO calculationsThe LO calculations 
and MC do not describe 
the datathe data
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Photon plus jet at D0 (data/NLO)oto p us jet at 0 (data/ O)

19/30Summary of HFS WG, XV DIS, Munich, April 2007



High Et forward dijets in PHPg t o a d d jets

Data have the potential 
to further constrain the 
parton densities of the 
proton and photonp p
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Jets in CC from ZEUS
First analysis of trijet 
eventsevents
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Multijet production in PHPj p

Need for MPINeed for MPI

• Multijets
• Resolved
• Low Mnj

H1 works on
minijets in DIS

22/30Summary of HFS WG, XV DIS, Munich, April 2007



bb measurements at CDF
_

bb easu e e ts at C

Azimuthal correlation is 
sensitive to productionsensitive to production 
mechanism, but it also 
demonstrates importance
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demonstrates importance 
of MPI



Jets in ppJets pp
Inclusive jets from D0
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Jets in ee

Inclusive jet cross 
section is reasonablysection is reasonably 
described by NLO.

Why different from L3?
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Jets in epJets ep

Inclusive from H1 at high and low Q2;
Inclusive from ZEUS using HERAI+II;Inclusive from ZEUS using HERAI+II;
Jet radius;
etc

Very good description by NLO
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Precise QCD measurementsec se QC easu e e ts
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Precise QCD measurementsec se QC easu e e ts
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Precise QCD measurements
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FutureFuture

More precise measurements. Increased 
statistics, improved systematics andstatistics, improved systematics and 
theoretical uncertainties.
Th l d QCD LHC t lkThere was  already one QCD LHC talk -
“Prospects for inclusive jet measurements 
at ATLAS” .
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