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WFCTA:

Wide Field of view
Cherenkov Telescope Array
(Equipped with SiPM)

WCDA: (78,000m?)
Water Cherenkov
Detector Array

(Full Array)
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» Hybrid measurement
KM2A: (ED, MD, 1.3 km?)

Electromagnetic Detector (spacing of 15 m) (Multiple parameters)
Muon Detector (Muon content, spacing of 15 m) > Large aperture (high statistics)
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> Period:
» 2020.11 ~ 2021.03 (Core in WCDA, WFCTADWCDADKM2A)
» 2020.11 ~ 2021.04 (Core in KM2A, WFCTADKM2A)

Selections of WFCTA, KM2A and WCDA:

> WFCTA:

* More than 10 tubes are saved after image clean

» Centroid of image limited in 5° (Image contained in the telescope)
> KM2A:

» Reconstruction shower core located in KM2A

* More than 20 ED fired and Npe4o—100m>20

Data Selection

Npelo—som > 0.5
Npelo—100m

» WCDA:
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» Reconstruction shower core located in WCDA
* The brightest cell > 4000 Npe

Npelo—10m >0.3
Npel|o-30m '

>

Observation time and Events:
750 hours, 0.7 million events (Core in WCDA)
970 hours, 2.8 million events (Core in KM2A)
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Simulation Sample:
» Interaction model: QGSJETII04+FLUKA

» Primary particles: proton, helium, CNO, MgAISi, iron
» Energy range: 10 TeV ~ 10 PeV
» Geometry:

» azimuth: 95°~275°;

» zenith:20°~40°

« core:=300m

Geometry Reconstruction:

» Core resolution: » Angular resolution:

<3m@100TeV (KM2A) « <0.3°@100TeV (KM2A)

« <3m above 100TeV (WCDA) * <0.2° above 100TeV (WCDA) .
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Energy:396.23(TeV) Rp:98.47(m) Xmax:530.20

Npe
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X2/ ndf 89.7 /84
Width 0.4298 £ 0.004089
MP 1.01+ 0.004001
Area 6358 £ 27.08

GSigma 0.2381+0.01316
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Shower Reconstruction
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A: Total Npe of WFCTA
(related to Impact parameter (Rp) ,
primary energy)

A: scaling parameters,
Is related to shower maximum
(related to Rp)
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An event on 0114/2021

32/ ndf 88.81/76
Width 0.4921 + 0.005328
MP 1.324 £ 0.005382
Area 4834 + 23.56
GSigma 0.3264 + 0.01406
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Energy Reconstruction
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Reconstruction:

» Log(A) bin: 0.1/bin E resolution: 15% above 300 TeV
> R, bin: linear fit Systematic bias: <2%

» interpolation
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A vs. Xmax (Rp:120m~125m)
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Xmax resolution: 40 g/cm? above 300 TeV
Systematic bias: < 10 g/cm?




LHAASO
& BT &AL 3

/\\\ - . 'G!‘Fagzi
e Composition Discrimination I TR
DTN WMbenll

F component F component 000 component
sl — light 007E — light = — light
F — heavy = —— heavy 008 — heavy
£ 0.08— E
0.05— E 0,07
- WCDA e WEFCTA e KM2A
.04 = E
C 0.04— 0.05—
0.03— E F
C 0.0 004
0.0 F 0.03F
r 002 F
C = 0.02
001 E =
F 001 001
o5 - - = o A o P e I B L L R A I DT
R =E) 12 —1 —10 9 “& -7 22 -2  -1s 16 -14 -2 -1 06
> correctic LW Iog IO(NuI\I )

comecton comection

log,Size0 = log,o Size + 0.00837 X R,

2(Ri x Pej)
. Pe; Combine these parameters

Pr © P; © B, (Core in WCDA)

WCDA PF =< ER > +4.844 x 10g10 Size( < ER >=

WFCTA | P = (L/W —0.0116 X R,) + 0.371 x (logy(Size0)? — 4.495 x (log;,Size0)

Pc @ B, (Core in KM2A)

KM2A | B, =10810(Nyj,y_s4,) — 0.0916 X (logyg \/Ne|40_100 X Nulbo_z00 + 3-44)




LHAASO —I!
&b F FEAN 3

“ e Composition Discrimination
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» The hybrid experiment can also operates on moon night. For events fall on WCDA and for
events fall on KM2A, the observation time and events:750 hours, 0.7 million events and
970 hours, 2.8 million events, respectively. Duty cycle of hybrid experiment is about 25%.

» With the core resolution better than 3m and angular resolution better than 0.3° above 100
TeV, the energy resolution of WFCTA is 15% above 300 TeV

» Component parameters based on QGSJETII04+FLUKA is studied. For Core in KM2A
events, Purity better than 85%, Aperture is 4000/m?Sr.

» Next: events of Core in WCDA and more composition sensitive parameters such as
RecXmax will be studied. Other simulation events based on EPOS+FLUKA is being
Ccreated.



