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Outline

e LHAASO introduction

* LHAASO science in cosmic ray
measurement

* The measurements of knees of cosmic rays
for individual species.

* Summary
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LHAASO science in cosmic ray spectra measurment

€ Measure individual cosmic ray spectra from 10TeV to EeV
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3. 10PeV-100PeV: knee for iron

* Multi-stages, Multi-parameters
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100TeV-10PeV: H, He knees

4. >100PeV: second knee
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¢ 7% LHAASO array is expected to
be operated by the end of this
year
m 6 WFCT telescopes

m WCDA++, namely the pool with higher
dynamic range.

= 300 muon detectors
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¢ Measurement and Reconstruction

= WCDA

e Energy flux near the core
e Core reconstruction: 3m
* Arrival direction reconstruction: 0.3°

= WFCTA
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» SIZE (total PE in image)

— proton
— iron

* Width, Length
* Angular offset between arrival directions to

|50| Ll

T R
100

L | L L
150

PR T AN T T T T Y R N
200 250

500
R (m)

the image center .

= KM2A - MD 8F-
e Lateral distribution of Muon 3

o

014 * * Measured Muon lateral 2
012 iE-
0-13— -25—
o 0.08— _45_
0.06; ~65—
0.04?— -83—
0.023— .191:)‘




B K F G AR E

4410

Particle Identification
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Particle identification Results

7 LHAASO
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Prospects for cosmic ray spectra

, @\\//

LHAASO N 7

¢ One year statistics, 10% duty cycle

¢ 6 Cherenkov Telescopes
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P‘rospects of iron knee from 10PeV to 100PeV

Selection criteria:

* KM2A:
« Geometry reconstruction 1: The cores should be in the array of KM2A
* 3m, 0.3 ' 2: The arrival diections should be in the FOV of
* No. of Muons CWEFCTA (|Y|<7° )
* No. of electromagnetic _ |
particles 3: image completeness Ny ,.,>100
* WFCTA: E s
e Px: angular offset =\ — =
between shower arrival
direction and the image °.° -
center Xmax " ‘ "
* Size: Number of pe. in ™ T A L

the Cherenkov IMmage Elevation of 45° toward North Rp<400m

with full-moon duty cycle >30%
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Energy Resolution
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Summary

The knees of proton and proton + helium spectra can be
obtained by 6 CTs, MD, and the first pool of WCDA.

The knees of iron or iron + MgAISi spectra can be
obtained by 18 CTs (45 in elevation)+ ED+ MD array

With high statistics , high purity energy resolution is
better than 20%.
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Water Cherenkov Detector Array
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KiloMeters? Array

Steel Case
Lead (0.5 cm)

Effective area

Spacing
Total NO. of detectors

Time resolution
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© 5m? spherical mirror
¢ 32 X32 SiPMs array
¢ Pixel size 0.5°

¢ FOV:16° X 16°

¢ Detect the Cerenkov and
fluorescent composition

in EAS
¢ Duty cycle: 30%
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