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Large Array of Cherenkov Telescopes LACT

A Location 29 21 27.6°N, 100 0819.6°E U Next generation of Image

Al ' Atmosphere Cherenkov
Telescope experiment

U 32 telescopes built on

LHAASO site

Required energy range 1 TeV - 1PeV

e Total number of telescopes of LACT 32
e -t Ol | Optical design Davies-Cotton
5 2 - ?:‘; Number of pixels in each camera
- i Pixel size
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Photodetector type

Pointing accuracy < 18 arcseconds



he LACT mission focuses on gammaay astronomy
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Large High Altitude
Air Shower Observatory
(LHAASQO)

1/7 sky
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Angular resolution
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High duty cycle:
all-weather observation




LACTao A next generation UHEIACT array with LHAASO
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A 32 telescopes built on LHAASO site
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Matching the LHAASO sensitivity with 500 hr/yr
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B LACT: an Image Atmospheric Cherenkov Telescope

A DaviesCotton mirror

A Alt-azimuth mount

A SiPM camera

A Readout electronics system

SiPM Camera

Mirror

A Slow control system e,
A Data acquisition system el RSN
A cCalibration system el Y,
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Required energy range 1TeV-1PeV. o e
Total number of telescopes of LACT 32 tlh ................
Optical design Davies-Cotton Ch er OSph eri
Reflector diameter ~6m enl(o'/ Ii Ic
Focal length ~8m
Field of view ~ 8°
Number of pixels in each camera 1616
Pixel size ~0.19° _
Photodetector type SiPM Alt -azimuth mount
Pointing accuracy < 18 arcseconds




B LACT o Stereoscopic Observation
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B Mirror

incident ray b A
on axis off axis N\

U Davies -Cotton design
A Consist of 54 hexagonal spherical
mirror facets
A Diameter 0 ~6 m
A Effect area o ~24
A Spot a >80% energy B o <25.8 mm
A Curvature radius of facet: 16 m
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B Mirror facet R & D and their performance testing

Honeycomb sandwich structure mirror face
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B SiPM camera

Number of pixels 1616
Pixels size x 0.2
FoV X
SiPM output pulsewidth FWHM 0 ns
Dynamic range of each pixel 3.2 orders of magnitude
opical p— ———, S | E— Moon night observation capability Yes
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B Readout electronics system

A LACT-WAVE
A ASIC designed for LACT
A 1 GHz samplinge 10 bits ADC
A Dual gain design, meeting 3.2 orders of magnitude
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B Advantages of the LHAASO site: mature infrastructure

Altitude: 4410 m

2020/10-2021/06 T14

>50 km from Daocheng County: very low city | DAGEODOnG(TEB<-60)

background light

Annual cumulative observation time: > 1400 h/year
The site already has: power supply, network,
computing, data center eftc.

Daocheng Base provides excellent logistical support
Convenient transportation: 15 km away from
Daocheng Airport
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) Advantages of the LHAASO site: muon information

U The joint reconstruction of LACT and LHAASO muon detector array can increase the

sensitivity of LACT by 1.6 times, especially for extended sources and long exposure time.
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1 LACT: Small zenith angle observation mode

U 32 telescopes on site
A Placed in the gap

between muon
detectors

A Close to the road for
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U Thirteen top -ranked bright sources in the LHAASO UHE catalog are listed in the
table, with at least 8 having over 500 hours of annual LACT observation time.

X K H -rdy Source Exposure (hours)

1 JO008+7303u PWN /SNR /PSR 789.3
2 J0056+6346u 889.5
3 J0534+2200u SNR/PSR 933.6
4 J0542+2311u TeV Halo /PSR 947.2
5 J0634 +1741u TeVHalo Geminga 954.6
6 JO0703+1405 TeV Halo /SNR /PSR 953.0
7 J2228+6100u SNR /PSR 551.7
8 J2229+5927u New source 550.6
9 J1837 -0654u PWN /SNR /PSR 119.7
10 J1843 -0336u SNR /PSR 142.6
11 J1908+0615u SNR /PSR 208.2
12 J2018+3643u PWN /PSR 350.1
13 J2031+4126u SNR /PSR 373.4



1 LACT: Large zenith angle observation mode
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Table 2: Observation times for specific sources by LACT between October 1, 2024,
and April 1, 2025, categorized by zenith angles below 50° and between 50-70°. This
calculation does not take weather conditions into account and represents an ideal
scenario.

Source RA DEC 0-50°  50-70°
SS433 19h10m37s  +05d02ml13s  75h 152h
J1908+0621 19h08m12s  +06d21mOs 76.25h 154.75h
Galactic center 17h45m39.6s  -29d0m?22s Oh 37h
J1825-134 18h25m49s  -13d46m35s  2.5h 99h
J2226+6057 22h27m0s +60d57m 386h 371h

cygnus 20h31m33s  +41d34m38s 217h 233h




B LACT expectation o Microquasar
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B | ACT Construction Plan

Construction plan

2024

2025

2026

2027

2028

First telescope optimization
and commissioning

Second telescope
2 |construction and
commissioning

7-12

1-3

4-12

1-12

The next six telescopes
3 |construction and
commissioning (total 8 tels)

The full array complete
4 |the construction and
commissioning (total 32 tels)




B LACT first telescope

The first telescope




