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NAG61/SHINE:

* Heavy lons

(see P. Staszel, #895)
= Neutrinos/T2K

(see S. Bravar, #997)
= Cosmic Rays

(this talk!)




Muons in UHE Air Showers

Example: Muons at 1019 eV (Pierre Auger Observatory)
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Muons in UHE Air Showers

air shower cascade: energy of last interaction before decay to

dN,/d(In E)

hadron + air
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Muons in UHE Air Showers
number of muons depends on energy fraction of produced hadrons
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NAG61/SHINE Experiment at SPS

Beam

7~ -C interaction at 350 GeV/c

Target
Super-conduction
magnets

run 9764, event 41007

Time Projection
Chambers.

e Time of Flight
Projectile — Detectors
Spectator

Detector

= large acceptance ~ 50% at pr < 2.5GeV/c
= momentum resolution: o(p)/p? ~ 10~4(GeV/c)~!
= tracking efficiency: > 95%



Particle Identification

dE/dx [MIP]
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Particle Identification
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NA61 hadron production data
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NA61 hadron production data
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NA61 hadron production data
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NA61 hadron production data
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Expectations for 7-C Data

predicted number of tracks at acceptance at 158 GeV/c:
350 GeV/c:
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Analysis of 2007 data (p * C, 31 GeV/c, preliminary)

three independent analyses: s °F
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Inclusive 7~ spectra (07 pilot run, p + C, 31 GeV/c)
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Inclusive = spectra (07 pilot run, p *+ C, 31 GeV/c)
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Summary

muons in UHE air showers

= produced at SPS fixed target energies

= |ast interactions dominated by pions

= theoretical uncertainties from baryon production
NAG61/SHINE

* measurement of particle production spectra

= gpecial 'cosmic runs’: 7~ -C at 158 and 350 GeV/c

* p-C at 31 and 158 GeV/c

* p-p scan from 13 to 158 GeV/c

= first preliminary p+C — 7 spectra at 31 GeV/c



