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Spectrum (TA+Auger)

Anisotropy (TA+Auger), — ICRC #607, Astrophys.J. 794 (2014) 2, 172
Composition (TA+Auger) — this presentation

Hadronic Interactions (IC+TA+Auger)

Multi-Messenger (IC+Auger+TA)

Anisotropy (IC+Auger+TA) — ICRC #346
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UHECR Symposium 2012, CERN



Data Samples
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Composition from Shower Maximum (Xax)

Telescope Array Collaboration, APP 64 (2014) 49:

“[...] good agreement is evident between data and a light, largely protonic, composi-
tion when comparing the measurements to predictions obtained with the QGSJetlI-
03 and QGSJet-01c models.”

Pierre Auger Collaboration, PRD 90 (2014) 12, 122005:

“[...] simulations have been performed using the three contemporary hadronic inter-
action models (QGSJETII-04, EPOS-LHC, SiBYLL2.1). [...] there is an evolution
of the average composition of cosmic rays towards lighter nuclei up to energies
of 10827 eV. Above this energy, the trend reverses and the composition becomes
heavier.”




Average Shower Maximum, (Xax)
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Average Shower Maximum, (Xax)
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Different Analysis Strategies

Steven Saffi, University of Adelaide

Ben Stokes, University of Utah

Auger: TA:
» minimize measurement bias » maximize statistics
» result: “(Xnax) in atmosphere” » result: “(Xyax) in detector”
» compare to: simulations at » compare to: simulations including

generator level detector effects



Different Analysis Strategies : *
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How to Compare (Xy.x) of the X, Distributions from TA and Auger
Step 1: Construct a model of the X« distribution that describes the Auger data

proton, helium, nitrogen, iron
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How to Compare (Xy.x) of the X, Distributions from TA and Auger
Step 1: Construct a model of the X.,.x distribution that describes the Auger data

here: use QGSJETII-03 for fitting composition fractions — reasonable agreement
with data
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How to Compare (Xn.x) of the Auger and TA Data

Step 2: Pass this “Auger-like” X.x distribution through TA detector simulation,
reconstruction and analysis
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Result
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Summary and Outlook

Comparison:
» account for acceptance bias included in TA result

» average Xnax agrees within uncertainties,
(A) = (2.9 £ 2.7 (stat.) + 18 (syst.)) g/cm?

Next Steps:
» improve model of Xy« distribution by using EPOS-LHC (describes Auger data
better than QGSJetll-03)
» compare full distributions
» repeat analysis for new TA analyses with higher statistics
(see John’s talk later this session)






Mean and Standard Deviation of X,,.x Distribution
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