
  

The Xmax distribution tail is related to the 1° interaction point distribution.The Xmax distribution tail is related to the 1° interaction point distribution.
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SummarySummary
We study the distributions of Risetime at 1000 m at different energies. We study the distributions of Risetime at 1000 m at different energies. 
Optimization of the data selection for characterizing the tails and improving Optimization of the data selection for characterizing the tails and improving 
the quality of the individual Risetime fits are ongoing.the quality of the individual Risetime fits are ongoing.
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AbstractAbstract
Extensive air showers induced by cosmic rays of different species contain different number of electrons and muons Extensive air showers induced by cosmic rays of different species contain different number of electrons and muons 
at ground. Is is well known that  heavy nuclei have  larger muon component than lighter nuclei.at ground. Is is well known that  heavy nuclei have  larger muon component than lighter nuclei.
The time distribution of the shower front particles reaching the ground detectors is sensitive to the muon to electron The time distribution of the shower front particles reaching the ground detectors is sensitive to the muon to electron 
ratio and hence to primary composition. Of particular interest is the time in which the signal in the detectors rises to ratio and hence to primary composition. Of particular interest is the time in which the signal in the detectors rises to 
half of the total integrated signal (Risetime). The Risetime at 1000 m from the shower axis, obtained on event by event half of the total integrated signal (Risetime). The Risetime at 1000 m from the shower axis, obtained on event by event 
basis, is a robust variable to build different observables carrying information about mass composition and cross basis, is a robust variable to build different observables carrying information about mass composition and cross 
section of the first interaction.section of the first interaction.

Malargüe-ArgentinaMalargüe-Argentina

Fluorescence Fluorescence 
Detector Detector 

Surface Detector Surface Detector 

Hybrid Detector: allows to study  longitudinal and Hybrid Detector: allows to study  longitudinal and 
lateral shower profilelateral shower profile..

Extensive Air ShowersExtensive Air Showers

        XX1 1  is the depth of the first interaction point. is the depth of the first interaction point. 

  Xmax:  FD observable to infer mass composition and cross Xmax:  FD observable to infer mass composition and cross 
sectionsection

The Risetime: The Risetime:  time for the signal to grow from 10% to 50 % of the total signal. time for the signal to grow from 10% to 50 % of the total signal.

 

This observable is sensitive to mass composition.This observable is sensitive to mass composition.

Idea: Fit the tail from the  Risetime(1000) distribution and use Idea: Fit the tail from the  Risetime(1000) distribution and use 
this parameter to infer Composition and Cross Sectionthis parameter to infer Composition and Cross Section

Risetime at 1000 m obtained from a Risetime at 1000 m obtained from a 
fit event by event.fit event by event.

    Risetime1000 : SD observable to infer mass Risetime1000 : SD observable to infer mass 
composition and cross section ? composition and cross section ? 
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        XXmamax x  is the depth where the number of particles produced is maximum is the depth where the number of particles produced is maximum. 

  The Cherenkov light produced by the The Cherenkov light produced by the 
extensive shower particles traversing the extensive shower particles traversing the 
detector is viewed by three photomultiplier detector is viewed by three photomultiplier 
tubes. There are 1660 stations in a triangle tubes. There are 1660 stations in a triangle 
grid covering  3000 kmgrid covering  3000 km22..

24  fluorescence telescopes placed in 4 24  fluorescence telescopes placed in 4 
buildings surrounding the surface array buildings surrounding the surface array 
areaarea..

  Risetime at 1000 m for events with energy of Log (E/eV)= 18.5 and Zenith Angle = 45º.Risetime at 1000 m for events with energy of Log (E/eV)= 18.5 and Zenith Angle = 45º.

MC Preliminary

Epos Proton Epos Fe

Slope of the Tail

Epos 
Proton

Epos Fe

zenith angle [°]

Energy Bin: Log( E/ev) =18.5

MC Preliminary

Risetime 1000 mean value vs Zenith angle
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