Results from NA61 relevant for CR physics
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T SHINE = SPS heavy ion and neutrino experiment
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NAG61/SHINE Experiment at the SPS

Target

Super-conduction
magnets

Time Projection
Chamber:

—— Time of Flight
rojectile = Detectors
Spectator ’

Detector

» large acceptance ~ 50% at pr < 2.5GeV/c
» momentum resolution: o(p)/p? ~ 10~4(GeV /c)~!
» tracking efficiency: > 95%
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NA61/SHINE Experiment at the SPS

» large acceptance ~ 50% at pr < 2.5GeV/c
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Particle Identification
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Particle Identification
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Muons in UHE Air Showers

energy of last interaction before decay to u
air shower — hadron + air — 7/K + X
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Muons in UHE Air Showers

energy of last interaction before decay to u
air shower — hadron + air — 7/K + X
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Muons in UHE Air Showers

Number of muons depends on energy fraction of produced hadronSJ
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Muons in UHE Air Showers

Muon production at fixed energy of grand-mother particIeJ
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NA61 hadron production data (hadron-nucleus)
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NA61 hadron production data (hadron-nucleus)

(anti-)baryon energy fraction
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NA61 hadron production data (hadron-nucleus)
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NA61 hadron production data (hadron-nucleus)
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Production Cross Section in 7~ +C Interactions
Schematic of Beam Line:

E ul — e
n: scintillator (coinc.) ¢ [ -
1 : scintillator (veto) o . :
= 1: MWPC -
| @:TPC

110f 28



Production Cross Section in 7~ +C Interactions
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Charged Hadron Production in #=+C at 158 GeV/c
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Charged Hadron Production in #=+C at 350 GeV/c
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Comparison to Interaction Models (examples)

h at Poeam = 158 GeVic, p =10.8 GeV/c
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Comparison to QGSJetll-03 (data/MC)
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Comparison to Sibyll2.1 (data/MC)
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Comparison to EPOS1.99 (data/MC)
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Pion&Kaon Production in p+C at 31 GeV/c
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Inclusive 7+ spectra in p+C at 31 GeV/c
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Inclusive 7+ spectra in p+C at 31 GeV/c

p+C — w*+X p+C — w+X
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Inclusive 7+ spectra in p+C at 31 GeV/c
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Inclusive 7+ spectra in p+C at 31 GeV/c
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Inclusive 7+ spectra in p+C at 31 GeV/c
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Measurements of p+p
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Multiplicity fluctuations in p + p interactions (prel.)
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Summary & Outlook

preliminary NA61 results on low energy interactions in air
showers (7+C):

» too few charged secondaries at large pr in models

» reasonable agreement of Glauber with measured o;jdc

Stay tuned:
further refinements of 7+C analysis:
» fully identified spectra of 7%, K*, p, p
» % mesons
» strange baryons
other NA61 data sets of interest for CR physics:
» p+p at 13, 20, 31, 40, 80 and 158 GeV
» p+C at 31 and 120 GeV
» K—+C at 158 GeV/c (test run)
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Summary & Outlook

scan of energy and system size:J
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