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WFCTA : (Wide Field of View
Cherenkov Telescope Array)

Three phases:

30TeV ~ 10PeV in Cherenkov mode
10PelV ~ 100PeV in Cherenkov mode
100PeV ~ 1EeV in Fluorescence mode

WFCTA in LHAASO

WEFCTA:

32X32 PMTs in each camera
16° X 14° field of view

~0.5° pixel size

12 (or 18) telescopes

ASIC-based front-end electronics
designed by previous FCPPL PhD
student Dr. Y.T. CHEN in IPN-Orsay




WFCTA Layout
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Single Telescope Simulations

Shower simulation by CORSIKA: Telescope simulation:

* Pointing (0zenith, Pazimuen) = (30°, 90°)
Primary Energy: 100TeV~10PeV  + Optical ray-tracing to each PMT in the camera
Slope of energy spectrum: —2.7 (by L.L.Ma)
Zenith: 24°~38°
Azimuth: 77°~103°

Particle type: p, He, CNO, MgAISi, iron
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( ) e Signal response & process in PMT & Electronics

‘ PMT response N

Photonsin tube Electronic simulation
X (nOrth) Shaping process

Different shaping and tube-trigger modes
for both traditional and ASIC-based front-
end electronics

* Event pattern trigger in camera (by B.Y.Bai)
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WFCTA image and parameterization

WFCTA Event Reconstruction Viewer
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Telescope image parameters

Parameter relationships from image to
shower:

SIZE - Primary Energy

R. - Primary Energy
Width, Length = Ximax 0zenith» Pazimutn
Centroid >
6, distance -

Hzenith» D azimuth
Hzenith» P azimuth

. Y (west)

10m

Shower core X (north)

Telescope

selection

Event selection for reconstruction:

e distance < 5°
e Shower core in WCDA



Reconstruction: Primary Energy

logiorecEnergy = f(log1oSIZE, R, 6, dist, core)
= f1(log1oSIZE,R,) + f,(6, dist, core)

Primary Energy related Direction related

Results for proton:,
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Reconstruction: Incident Angle

Centroid
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Reconstruction: Identification

1 Hillas ellipse

WIdth
* With telescope image and reconstructed shower core: Ce"tm%
Xmax-based Identification (L, W, R, SIZE)
\e“@“

* LHAASO hybrid simulation: (Preliminary result presented by WFCTA group)
Multi-parameter analysis (N NptP by WCDA, totalMuon by KM2A ...)
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Conclusions:

* Single WFCTA telescope simulation finished
 Reconstruction results:
Primary Energy: ~20%, bias < 6%
0 zenitn: ~0.3°
Pazimuth: ~1°
* WEFCTA image parameters can help to identify the
particles together with other detector arrays

Next steps:

 Multi-telescope simulations
* Hybrid analysis with WCDA and KM2A
* WEFCTA module update for LHAASO simulation &

analysis framework



Back-up:
Equations for reconstruction

logorecEnergy = ag-log,oSIZE + a, - R,
+as - |sin§| + ay;s - tan(dist)
+pol2(core) + a,

ToCon = O1e + Z(CentroidY, CentroidX, Corex)

zenith —

pres  n = @rer + A(CentroidY, CentroidX, Corey, Corex, dist)



Back-up:
WFCTA pointing for Phase 1,2

Phase 1: 30Tel/ ~ 10PeV . Phase 2: 10PeV ~ 100PeV
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