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Abstract

Since the obsevation of Centauo evensin 1972 one of the intriguing characterist of these unusué events
isthe high conten of hadrons Extrapolatimg at the obsewved daiin orde to estimae the producel numbe of

hadronsled to the conclusim tha thes events are consistetwith no productio of eletromagneticomponent,
a the interaction point Recenty, an evert with signd only in deepeslayers of the chambe was obseved.

The identificatian of particle natue is one of crucid clue to the classificatio of Centauo events Sg, aglobal

analyss of all producel particles without their previous identification was dore for sonme Centauo event
candidatesComparisa with othe usua events with similar characteristis on multiplicity and totd obsewved

enagy shows tha almog all of the candidats have quas isotropic angula distribution, but have the quantity
E/Eota (Similar to the Feynman x ;) parameterathe differert from the usua events.

1 Introduction

An unusud evert was first obseved by Brasil-Japa Collaboration on Cosmt Raysin 1972 Since then
othe similar events were classifiel as Centauo events mainly characterize by their remarkal# high content
of hadrons Recenty an event was obsewved showing signd in the emulsion chambe only after passing
throuch 150 r.I. (246 cm of lead plates a carbm target, an air ggp separatig uppe ard lower pars of the
detector) So as Centauo are hadron-rid events a clea identification/discriminabn of hadrors is strongly
desirable But, the criteria we have for tha purpog sometims are questional# and so we are looking for an
additiona characteristi of Centauo events.

2 E/YE, distribution

An attemp we realized was through a distribution of fractionally enegy distribution, tha is a distribution
of E/XE, where E isthe estimate enegy of the shower induced by the seconday producel in the hadronic
interaction irrespedively of identificatian as hadrors or 4's

A sampe of 228 events were analyzed Its superpose distribution of £/X E, (thisis atraditiond quantity
in Cosmt Rays nowadays called Feynman scalingz paramete- z ;) is shown in figure 1. A sampe of 8
specid evensisals in the sane figure, throudh dotted lines Comparisa betwea these two samplesshows
tha they have differert shapefigure 2, ard have shifted distributions asfigure 1 shows. Kolmogowov-Smirrov
two sidel ted resuls probability of ~ 0 for comparisa of the distributions in both figures The multiplicity
of the 228 event is betwea 4 and 240, the totd obseved enegy is in the range 17 TeV to 1,420 TeV. For
the 8 speci& events the obsewed multiplicity (y's ard hadron} is betwea 31 and 297 and the range of total
obseved enagy is57 TeV to 1,227 TeV. To make more effective comparisonwe selectd comparal# events
in both samples Sq, we selectd tha ones with similar multiplicity, totd enegy and height (vertex) of the
interaction To accomplis the heigh criterion we chos@& events close in aregion occupial by the 8 special
evens in the plot mDW — rXFE (figure 3). In this figure the points shifts to right down side as an effect
of transreree momental’, in othe words the event with similar multiplicity, eneggy and heigh fall in the
saneregion, because’; ~ E 4. Doing this, the origind sampe of 228 event shrinks to 5 events similar in
obseved multiplicity, totd enegy and height to the 8 specid events.

Compariso betwea thee two sampla gives0.0036 for the probability that they come from the same
paren distribution.

Anothe compariso was dore betwea ead Centauo event ard the 7 remainirg superpose distribution.
Theresut isin table 1. Sane comparisa was dore in the shrurk sample Resuls in table 2.



Centauro (special) Probability
event
[ 0.17x1072
I 0.19x10°
1T 0.59x102
v 0.57x10~13
Vv 0.25x1073
VI 0.98x10~*
Vil 0.83x10Y
Pamir 0.57x10710

Table 1: Probability (from Kolmogorov-Smirnov test) resulting from comparing one of the 8 special events
(Centauros) with the superposed distribution of the other 7.
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0.35x10°
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0.67x10~"

C16B106S

0.11x1073

Cl7B112S

0.23x10° ¢

C17b15S | 0.81x10 3

Table 2: Probability (from Kolmogorov-Smirnov test) resulting from comparing one of the 5 events of the
shrunk sample (Gud#és) with the superposed distribution of the other 4.

3 Conclusion

Itis interesting that the beforehand classified Centauro events, shows consistent probabilities between them
but much different from other similar events (the shrunk sample). The first comparison results Hyotind
while the second presentsl? probability to be from the same distribution. Then, we can conclude that
they are different events and the main difference could be from their high hadronic components and so this
kind of analysis could be an additional support for Centauro events.
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Figure 1:% distribution of the normal sample (solid line - 228 events) and the special sample (dashed line -
8 events).
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Figure 2: The same as figure 1, but here the distributions have been shifted, in order to allow the comparision
of the shapes of the distributions. The peaks of the distributions in figure 1 were used as shifting factor.
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Figure 3: ThenDW — rX E plot for some of the events used in the analysis.



