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AStatus and challenges in the measurements of energy spectrum and
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AThe most preciseneasurements of apparticle energy spectrum
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AHadronicinteraction modelest by LHAASO
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Mess measurements
Of energy spectrum and compositions
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Challenges in the measurements of
all-particle energy spectrum andh4>

U All-particle energy spectrum

AThe traditional energy estimator (shower size or density)ardy isa function of
energy, but also is a function of mass.

U Mean logarithmic masslirA>
ADependent on the energy and hadronic models
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Calorimetric energy estimator based one the
HeiltlerMatthews model
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The most precisemeasurements of aparticle energy
spectrum and kKA> from 0.3PeV to 30PeV by LHAA
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Precise measurements of andv
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Data selection criteria

UZenithangle: 10 ° f o n
Aslant air depth: 610g/chx X<692g/crh
ANear theXmaxof the cosmic rays around the kneef

U Core position:320m<r<420m
AKeep the observation of showers completely
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Full efficiency is achieved above 300TeV
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Energy reconstruction
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<InA> reconstruction
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The most precismeasurements of aparticle
energy spectrum andrA> from 0.3PeV to 30PeV
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E*’ Flux (m? s sr! GeV'’)

E*® x dJ/dE (GeV'*/sr/im?s)
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lceTop-73, proton assumption

lceTop-73, iron assumption

lceTop-26, two-component

lceTop-26, two-component, systematic error
IceTop-26, proton assumption

lceTop-26, protons, systematic error
IceTop/lceCube-40
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Advantages ofalorimetric
energymeasuremen

® LHAASO (QGSJETII-04)
4 LHAASO: proton assumption
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The maximum uncertainty caused by two extreme
composition models (pure proton and pure iron) is
reduced from 300% to 12%



Varianceof the logarithmic mass of cosmic rays



variance of the logarithmic mass of cosmic rays
d, . _

ATogether with the alparticle energy spectrum
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Method validation by MC data
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Validation test by MC data
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