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Event-by-event analysis

What is the primary of an observed event?

energy-related parameters of a shower E-parameters
composition-related parameters of a shower C-parameters

Both parameters are reconstructed with some errors

The probability distribution that the primary particle which produced
an actual shower with the observed E-parameters equal to Egps would
rather produce a shower with these parameters equal to Erec

Ok (Erec, Eobs)

The probability distribution that a shower with measured C-parameters
equal to ¢ could produce detector readings corresponding to c’:

gc(c’,c).
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Event-by-event analysis

Steps

@ for each primary one generates a library of simulated showers : the
same direction, Eg ~ Egpg, €.g. 0.5Eqps < Es < 2Egps

@ following the experimental procedure for each event one finds Eyec
@ one assigns to each simulated shower a weight Wy = gg (Eobs, Erec)
@ one assigns to each simulated shower an additional weight

Wy = (Es/Egps)®* to mimic the real power-law spectrum

Output:
The distribution of the parameters ¢ for the showers consistent with
the real one by E-parameters is given by

1
fa(c) = —~ > 9e(C, Cia)W1 iAWz i
I
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Event-by-event analysis

Results

If the event is unlikely being initiated by the primary A, one can
estimate of the probability it could be initiated by the primary A:

Pa, = Fa(Cobs) = / fa(c)dc
fa(c)<fa(Cobs)

one can test the hypothesis that the primary was either A; or Ay. Then
Pa, +Pa, =1 and

fAlA’z (CObS)
fa, (Cobs) +fa,(Cobs)

Pa, =
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Event-by-event analysis

The highest energy AGASA event 2.46-10%° eV

5 10 15 20 25 30
p,(1000)

Distributions of muon densities f5 of simulated events: thin dark line, A = v; thick gray line,
A = p; dashed line, A =Fe.
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Event-by-event analysis

Ground array: Yakutsk 10-20 km?
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Event-by-event analysis

Chemical composition: results

@ no horizontal showers — no neutrinos!
@ no muon-pour showers — no photons!
e most probably protons or nuclei

@ lack of muons in simulated showers
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Photons

Limits on photons: PAO and Yakutsk
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Photons

Chemical composition: methods
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Nuclei

Chemical composition: measurement of py
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Nuclei

Heavy irons: Yakutsk

Lon lOlgg>1.25><1019 eV, Fe sources everywhere
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galactic-CR-like composition in the sources BUT NO p and He

Scan over parameter Space:
Emax UZ, Zmin, @, Bextr, IR

accepted sets: consistent @ 5% or better

other nuclei:

D.G., O.Kala .Rubtsov, S.Troitsky prepar
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