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Abstract:
In Heavy ion there are many methods to study the created matter in

the collisions. The jets has been of interest for many years, however,
the development of technics of analysis on with the subject up to
days are not enough understand, due to unclear definition of jets.
We propose to look more in details at the leading particles and the
remaining associated particles in the so called isolated leading

particle approach. The simple technics show a power tools of

analysis in heavy ion collisions.
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Abstract. InHeay ion there are many method s to study the ceated matter in the collisions. The jets has
besn of interest o1 many yeams, howewer, the devslopment of tachnics of analyss on with the subject up
to days are not encugh understand | dus to unclear definition of jets. We proposs to bok more in details
at the laad ing particles and the =maining ssociated particks in the so callsd imlated leading particls
approach. The smple technics show a power toclsof analysis in heay on collisions.

PACS. PACS ke discribing teoct of that key —PACE ley discribing teoct of that ley

1 Introduction

The parbon enetgy los= has heen the center of atbenbion
ner for sevetal years. Many methods have been developed
to esclract the madmiim of information on the wayz the
p.:u'h::n loome efetEy in the detee meditim and on the man
ifestation of these processes in the scperiments. The anal-
ymis of spectra compared with the scaled probotprobon
data in the well known R44 watiable, as well as the di-
hadron analy=iz vielded a wealkh of imporbant ohesarm-
Hotes, Specifically the analymiz of the dihadron cotrelation
telies om trigger particles chomen in a cerbain fmotmenbim
range and subssquent plobbing of the 2o called Associabed
patticks: The relatiomship hetresn the trigger momenbom
intetval and the one of the chosen associabed particle not
explained. One tsually encotmbers bro fypes of inberrals:
1) a high range where the amsodated parbicle is chosen in
a range of 1.5-2 GeV /c below the lowest hmit of the fig-
geting tamge and 2) the low range whete the lower limit
of the asscciated parbicle momentum & at low momen
tum and the high end iz agam adjacent to the triggering
range. In the present arbicle we propose to look more in
details at the leading parkicles and the remainiog “ammo-
ciated parkicles” in the so called Isolabed leading pathicls
approach ([LFPA) [n the fist park we will present the Iso-
lated Leading Partick Approach (ILPA) resulis obfained
br FYTHIA [1] and HLJING [2] parbicle event genera-
botz at enetgies of FHIC and LHIC. [n the sscond path we
will discies the semmitivity of the leading parkicle spectra
to the ingrediants applisd to the generators =g diffetent
fragmentation funchiore and /or parbon dtribubion fime-
Hers, In the third park we will apply sotme models of j=t
quenching to the speckra and will discies the implications

of the findings cn the extrackion of the patbon enetgy los=
in heavy ion collisions.

? The bolated leading particle approach
(ILPA)

We plot, s== Fig. 1 the momenbinm spechra of all the charnged
hadtome in all the events and then exbract for every event
the parkicle with the highest momentiim and plot it in the
same plot with the momenba of all hadrons. We z=e that
at momenta aberre 24 GeV /e the ciirve of the momenbiim
spechra joins perfecHy with the tokl momentim spec-
trim. This is not unexcpecbed since w= excpect excactly in
that momentim range the events being gorretned by hard
parton processes. The limit haz been exctractsd in more
elaborabed ways bt this one se st bo1s a rery corrdncng
and simple angument. [n the ned sbep we choose avents
that have their leadityg parkicle in a resbricbsd range. We
plot then for these events the momentum spectriim. The
resiilts obtamed for a stmiilation of Prthia at 14 GaV and
A0 GeV iz showrn in Fig, 2 and Fig. 3

The figures indicate pickorially ety cleatly the process
of particle produckion in hard processes where the event
is triggeted. t.e. the event i chosen o have a high prob-
ability to be i the fail of the diskibubeon of the leading
particle spectriim due bo the fact that the sleepness of
the produckion spectrum of jete. In obher words it is eas-
ieT bo encotinber a high - parbicle (were - = py/Fy) fea
lerr enetgy jetm which generates a high momentum pat-
ticle than a high energy jets with the zame momentum
for its leading particle. Mowr if we have a high = leading
particle all the other parficles have 1 — & momentim o
distribiibe atmong thetrmelves. This explaine the discontk-
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Total versus leading pt spectrum from RHIC to LHC

The superimpose point increase with the energy
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The Isolated leading particle from RHIC to LHC

Leading particle in a bin provide us an empty range on pt spectrum for the

associated particle to that bin! How large is this empty space?

7F p-p\Erq, = 200 GeV Minimum Bias
E 6GeVic<p <7 GeVic
E Tleading

6] — Associated particles
I ---- Leading

S

ar

3_

2

1__ ........

m]JIJ[ILLJiIJILilJIl Ll L

_lJ E 1 |_J.J L LlJ L.l
Y"1 2 3 4 5 6 7

dN,,
NEVEH'I:E de

10

10"

Ty S

LJLLLJLLLJJLLJ

p-pﬁ =14 TeV Minimum Bias
15 GeVic<p < 16 GeVic
T leading

— Associated particles

---- Leading

alaal L

-
1
IJI.|J|I.1].I.L|J.

0

2

4

6 8 10 12 14 16 18 20

pT( GeV/c)



The power of the Isolated leading particles

To quantify the empty space on pt spectrum, we need en equilibrium

point between leading bin and multiplicity associated
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Fragmentation function on ILPA
FF show a small but clear effect on the ILPA, beside that all pt

spectrum shows not differences
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ILPA on heavy ions at RHIC : energy loss

The quenching effect is present on the ILPA and in the leading pt spectrum
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ILPA on heavy ions at LHC : energy loss
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Splitting quark and gluon jets on ILPA
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