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B Motivation

‘ Cosmic Ray Spectra of Various Experiments

Where are (ultra) high energy cosmic rays from?
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B Motivation

LHAASO, 4410 m, Full array: 2021 July

Discovered 43 ultra-high-energy gamma-ray sources
The most powerful operating gamma-ray

all-sky survey observatory in the world. Opened a new window on ultra-high-energy gamma-ray astronomy
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B Motivation
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B Motivation

saenzrzarzanes (LACT) [



©® Characteristics



B LACT

Main parts of LACT telescope

O Support and drive mechanism system
[0 Davies-Cotton reflector system

O SiPM camera

[0 Data acquisition system

[ Slow Control system

O Calibration system
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B LACT Support and drive mechanism system

Parameter values

a) Azimuth Angle: £270°
b) Elevation Angle: -3~90°
c) Maximum Azimuth Speed: 1°/s

Telescope Tracking
System Rotation

Performance Maximum Elevation Speed: 1°/s
Pointing Accuracy <0.01°
Repeatability <0.01°
Camera Support
<
Deformation 4 mm
a) Normal operation at wind speeds up
to 10 m/s
Wind Resistance b) Can be driven to stowed position at
Performance wind speeds up to 15 m/s
c) No damage in stowed position at
wind speeds up to 30 m/s
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B LACT optical system Davies-Cotton structure

Parameter Value
Primary mirror diameter ~ 6 meters
Focal Length 8000 mm
Effective Area ~24 m?

Spot Size (80% intensity)

<14 mm (0.01°)

Sub-mirror Curvature Radius

16 m

hexagonal spherical mirror segments
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B LACT SiPM camera

parameter value
The number of pixels 1616
Pixel size ~0.2°
Field of view ~ 8°
‘ ,, ) Output pulse width FWHM < 30 ns
N x©
SNy S . .
5??& s | \)\oo\‘) Dynamic range 3.2 orders of magnitude
B ] 2
4
RO (-
4{3) Charge resolution <5% @ > 1000 P.E.
Uv filter
cone SiPM Readout circuit More details shown in
Yang Mingji’s report:
R Design plan and
| development progress of
: e the LACT SiPM camera
UV filter i ,
Transmittance spectrum curve DY ABRENNES (LACT)




B LACT Work with muon detectors
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B LACT

LACT layout in LHAASO site LACT sensitivity LACT angular resolution
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B LACT first telescope
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B LACT camera support mast deformation

B —
CMOS camera

Different elevation angles

camera support mast

P
F

Marksw on the
focal plane

Marks on the
focal plane

Simulated camera
weight 700 kg

I . . mim
90°

Requirement <4 mm

CMOS camera
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B LACT Repeatability Positioning Accuracy Test
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B LACT Repeatability Positioning Accuracy Test

Maximum Daily Horizontal Displacement 0.00282° Maximum Horizontal Displacement in Two Weeks 0.00353°
Maximum Daily Vertical Displacement 0.00144° Maximum Vertical Displacement in Two Weeks 0.00432°

SIRIEE CRFEA: 21)

~(0.00335°

06.12

[ ]
06.13
(] ®

06.07

~0.00432°

All measurements are within the specification, being less than 0.01°.
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B LACT mirror development

Joint Bolt

Back glas

Cold pressing
‘ One mold, One piece one day

O
Ch
‘ cap
&ide Wall

/@ :

Al Honeycomb  Front glass and
coating film

Main specifications of the spherical mirror
Mirror segment shape hexagon
Mirror size (edge to edge) 800 mm

Radius of curvature

16 m+50 mm

Mirror surface figure (D80@2f) <8 mm @20°C
Reflectivity (300—550 nm) >85%

Mirror thickness <50 mm
Mirror weight <12 kg

° KEBEA
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B LACT mirror test

2f method

/ mirror

\Dark Room

main optical axis
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B LACT mirror test

10,00 Spot size @2f
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LACT mirror segments installation
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B LACT alignment 2f method

2f method

v
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B LACT Bokeh method

The light source is placed at more than

g twice the focal length (2f), allowing us to

observe the image near the focal plane.




LACT Bokeh method
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The alignment process of the bokeh method.
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B LACT optical performance

Procyon M =0.4
Elevation angle = 11.271°

Star light

T

Focalplane

Focal plane

mirror

D80 = 11.47mm
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O Summary



B Summary

1. The era of ultra-high-energy gamma-ray astronomy has arrived, calling for a Cherenkov telescope array
with better sensitivity.

32 telescopes will be built at LHAASO site. The angular resolution will be 0.05° @ > 10TeV

The support mechanism of the first telescope has been completed.

The camera support mast deformation is only 2.2 mm, meeting the requirement 4 mm.

Maximum error of the repeatability of the support mechanism is 0.00432°, meeting the requirement of 0.01°.

S R W N

The spot sizes at 2f meet the requirement. The mold requires compensation and correction of the radius of
curvature (50 mm).

7. The star light spot size is 11.47 mm at elevation angle 11.271° .

8. Two telescopes will be completed by the end of 2025, eight telescopes by 2026, and the full array will be
operational by 2028.
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Thank You!
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backup
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B LACT mirror install and alignment
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) LACTRE1RI858

» LHAASO has been stably operating since 2021

* 43 UHE y-ray source are detected and started a new era of UHE y-ray astronomy
« LHAASO angular resolution: ~0.3° @ 30 TeV

> Next generation IACT: Large Array of Cherenkov Telescopes (LACT)
* Plan to build 32 telescopes in the LHAASO detector array
« LACT angular resolution: < 0.05° @ > 10 TeV
* The LHAASO muon array can offer excellent gamma-hadron discrimination, the sensitivity of the LACT
can be significantly enhanced.
* Main scientific goal: morphology of PeVatrons and locating UHE y-emitters

» Construction Schedule

* 2 telescopes will be constructed in the end of 2025
* 8 telescopes will be completed by 2026
* The full array will be completed by 2028

» LACT phase-1
* The construction of 4 telescopes (Phase-1) will be completed in July 2026
* Gamma-ray source observations will begin right after detector commissioning.

* KEEBEMD R AREMWIRE (LACT)
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