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Flattening effect in E735



KNO-scaling as function of C.M. energy

New components are emerging at higher energies  in E735

Subtracting lower energy KNO-curve, new KNO appears

3 components at highest energies

s1

Primary KNO-scaling

s2

Secondary KNO-scaling



Bose-Einstein interference versus multiplicity

Higher multiplicity means higher source radii both at E735 and CMS

Remark: Quark Matter is observed in larger expanding volumes in correlation

with the violance of the collision. 

E735



Naive „dressed” quark-model

(u or d )

Heavy quarks are created by exciting the mini glue-ball 

Resonance states without flavour change are produced

by exciting soft gluons

„HADRON-TRANSPERENCY”



SOFT COLLISIONS

s1

Primary KNO-scaling

s2

Secondary KNO-scaling

s3

Not measured yet

S1 
hard S2 

hard S3
hard

The aim of this study is to identify these processes

HARD + SOFT COLLISIONS



PET   principle

In inhomogenous medium the positron annihilation 

gamma-gamma pair emission provides space-time structure

Jet-jet pair emission space-time structure inside nucleus
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A komputertomográfia a hagyományos Röntgen-átvilágítási technika szellemes 

továbbfejlesztése. A tomográfiás felvétel esetében vékony, síkszerű 

röntgensugár-nyalábbal világítják át a vizsgált objektumot. 

Az objektum mögött elhelyezett detektor egy vonal mentén érzékeli, hogy a 

sugárnyalábból hol és mennyi nyelődött el. Az 1. ábrán egy tojásdad, kisebb 

áteresztőképességű maggal bíró testet világít át a síkszerű röntgensugár-nyaláb. 

A háttérben a detektor által észlelt intenzitás görbéje látható. A sugárnyalábbal 

ugyanebben a síkban több irányból is átvilágítják a testet, és a mért Intenzitásgörbékből

kibontakozik az adott síkban (szeletben) elhelyezkedő részletek rajza. A síkot ezután 

arrébb tolják és újra körbeforgatják. Az eljárás befejeztével a vizsgált test térbeli szerke-

zete feltérképezhető. „Szerkezeten” itt a röntgensugáráteresztő-képesség szempontjából 

megkülönböztethető részletek elrendeződése értendő. 

http://hu.wikipedia.org/wiki/R%C3%B6ntgensug%C3%A1rz%C3%A1s


David Enterria   2005 Orsay-Paris



„Jet physics” at heavy ions: Single inclusive high pT spectra

IN pp INTERACTIONS both TRACK and JET methods are possible!!!



HARD + SOFT COLLISIONS Transversal view

Single soft + hard

ET
near

Double soft + hard

ET
near

ET
away (single soft) ET

away (double soft)>>

Away jet must traverse more excited Quark Matter in case of double soft interaction

Near and away jet ratios as function of multiplicity: Zaway = ET
away/ET

near

Zaway Zaway

ET
near ET

near

Low multiplicity events High multiplicity events

From the energy loss difference one can determine the nature of traversed medium

One expects similar results if highest pT tracks are used instead of jets





Compare near-away correlations at different multiplicities in LHC pp

One expects that higher multiplicity will have similar effect as larger nucleus size



ONE SHOULD look for METs as function of multiplicity:

Higher multiplicity could mean larger QGP volume!!!!

DARK MATTER (DM)   versus QGP

At the Big-Bang the Dark Matter was produced with ProbDM probability and Baryonic Matter with 

ProbBM=1- ProbDM . But most of the BM annihilated and there remained only 1 out of 109.     At 

present we have about 10 times more DM than BM, therefore one expects about ProbDM = 10-8 .

At LHC Dark Matter will be produced with similar probability, therefore one expects very rarely 

escaping DM particles. One needs large luminosity, but there can be a considerable enhancement 

if there is a larger volume QGP at the start. 

DM(s)

MET

DM(s)

MET

In larger volume one expects  DM particles (e.g. black-hole or pair of SUSY with  considerable momentum)

with higher probability .

If the radius for double collisions is 2-3 times greater than for single, then one expects 8-27 times more DM

due to the volume effect.



SUMMARY

One expects jet quenching  measured in near-away jet-jet

and track-track   correlations due to change of QGP volume

implied by multiplicity dependence

Missing ET as function of multiplicity can indicate dark matter



ADDENDUM: QCD theory

APPENDIX   or appendicitis

The main symptom of appendicitis is abdominal pain.

Symptoms of appendicitis may take 4-48 hours to develop. 

Other symptoms include: ...

www.medicinenet.com › ..



Thomson   vs Rutherford

The plum pudding model of the atom by J. J. Thomson, 

who discovered the electron in 1897, was proposed 

in 1904 before the discovery of the atomic nucleus. ...

—J. J. Thomson. Thomson imagined the atom as being 

made up of these corpuscles swarming in a sea of 

positive charge; this was his plum pudding model. ...

en.wikipedia.org/wiki/J._J._Thomson -

J. J. Thomson considered that the structure of an atom is 

something like a raisin bread, so that his atomic model is 

sometimes called the raisin bread model ...

www.kutl.kyushu-u.ac.jp/.../Thomson_model_E.htm
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Rutherford model

Mini Solar system

http://www.google.ch/imgres?imgurl=http://atomicmodel.tripod.com/sitebuildercontent/sitebuilderpictures/atomic_model.jpg&imgrefurl=http://atomicmodel.tripod.com/id13.html&h=382&w=394&sz=37&tbnid=gARmUj2PpOZ-PM:&tbnh=120&tbnw=124&prev=/images%3Fq%3Dj.j%2Bthomson%2Batom%2Bmodel&zoom=1&q=j.j+thomson+atom+model&usg=__V-6YikUt4njszdLi8gIWufdIElo=&sa=X&ei=RX6QTMyKJ4_Y4gaox9DoDg&ved=0CDMQ9QEwBg
http://www.google.ch/imgres?imgurl=http://studyvilla.com/Images/atomic%2520structure3.gif&imgrefurl=http://studyvilla.com/atomicstructure.aspx&h=156&w=156&sz=10&tbnid=JFs2GTdHr82LyM:&tbnh=97&tbnw=97&prev=/images%3Fq%3Dj.j%2Bthomson%2Batom%2Bmodel&zoom=1&q=j.j+thomson+atom+model&usg=__xn96EB5RgWfbtLJqvyqEHhRw1LQ=&sa=X&ei=RX6QTMyKJ4_Y4gaox9DoDg&ved=0CDUQ9QEwBw
http://www.google.ch/imgres?imgurl=http://image.wistatutor.com/content/structure-atom/raisin-pudding-thomson-atom-model.jpeg&imgrefurl=http://www.tutorvista.com/topic/atom-structure-model&h=296&w=213&sz=11&tbnid=k8FNOLMVzfShGM:&tbnh=116&tbnw=83&prev=/images%3Fq%3Dj.j%2Bthomson%2Batom%2Bmodel&zoom=1&q=j.j+thomson+atom+model&usg=__uJGywPBZI_-yo1Q9o5J90sghEOQ=&sa=X&ei=RX6QTMyKJ4_Y4gaox9DoDg&ved=0CDcQ9QEwCA


Atom:Homogen pozitiv sea                               Atom: Inhomogen postive distribution

Parton: homogen gluon sea                              Dressed q: inhomogen gluon-sea
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