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Large Array of Cherenkov Telescopes（LACT）

• Location：29°21` 27.6`` N , 100°08`19.6`` E

• Altitude: 4410 m

➢ Next generation of Image 

Atmosphere Cherenkov 

Telescope experiment

➢ 32 telescopes built on 

LHAASO site
LHAASO site

LHAASO site



VHE/UHE γ Astronomy
• Particle detector array:

LHAASO, HAWC, Asγ, SWGO…

• Cherenkov telescope array:
HESS，MAGIC, LACT, CTA…

VHE/UHE Neutrinos
IceCube，KM3net

ARIANA ……

EHE CR Astronomy
TA, AUGER

JEM-EUSOOrigin of CRs

A century-old 

mystery

50km
CTA

5km

in space
on the  

ground

CR Features
AMS02,Iss-CREAM,DAMPE,LHAASO……

Multi-messenger

The LACT mission focuses on gamma-ray astronomy

LHAASO



CDDC

BJ

1/7 sky 

Large High Altitude
Air Shower Observatory 

(LHAASO)

• Large FOV：~100°

• Angular resolution：

~0.2°@ 100TeV

• High duty cycle: 

all-weather observation



➢ LHAASO has discovered more than 40 ultra-high 

energy gamma-ray sources in our galaxy, and most of 

these UHE gamma ray source are extended sources.

➢ Large Array of Cherenkov Telescopes（LACT）

◼ Next generation of Image Atmosphere Cherenkov 

Telescope experiment

◼ 32 telescopes built on LHAASO site

◼ Angular resolution

• LACT: < 0.05° @ > 10 TeV

• LHAASO: ~0.2° @ > 100 TeV

◼ LHAASO MD array provides excellent γ/p 

discrimination

◼ Matching the LHAASO sensitivity with 500 hr/yr

◼ To identify the gamma ray sources in PeVatrons and 

measure their morphology in details.

LACT：A next generation UHE IACT array with LHAASO
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One prototype 

on LHAASO site
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LACT: an Image Atmospheric Cherenkov Telescope

• Davies-Cotton mirror

• Alt-azimuth mount

• SiPM camera

• Readout electronics system

• Slow control system

• Data acquisition system 

• Calibration system
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SiPM Camera

Mirror

Alt-azimuth mount

f=8m



LACT： Stereoscopic Observation
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空间立体成像测量系统

Angular resolution：

<0.05° @ E> 2TeV
≥ 4 telescopes



Mirror

➢ Davies-Cotton design

• Consist of 54 hexagonal spherical 

mirror facets

• Diameter：~6 m

• Effect area：~24 ㎡

• Spot （>80% energy）： <25.8 mm 

• Curvature radius of facet:  16 m
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800 mm

A mirror facet



Honeycomb sandwich structure mirror facet
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Mirror facet R & D and their performance testing

2f method

Low-Temperature Chamber

From -25℃ to 25 ℃

D80

Requirement < 10mm

~7mm



A prototype in ChengduSiPM camera

Number of pixels 1616

Pixels size ~ 0.2°

FoV ~ 𝟖°

SiPM output pulse width FWHM < 𝟑0 ns

Dynamic range of each pixel 3.2 orders of magnitude

Moon night observation capability Yes

10

Night sky background light

~550nm Performance 

of an optical 

filter prototype

310 mm

310

mm

SiPM and Winstone cone 
sub-array

Optical 
filter

Trigger 
board

Power 
supply

SiPM
array

Readout 
Electronics 



Readout electronics system

 LACT-WAVE

• ASIC designed for LACT

• 1 GHz sampling，10 bits ADC

 Dual gain design, meeting 3.2 orders of magnitude 

LACT-WAVE 

designed by IHEP
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LACT-WAVE

SiPM and ASIC 

readout waveform



⚫ Altitude: 4410 m

⚫ >50 km from Daocheng County: very low city 

background light

⚫ Annual cumulative observation time: > 1400 h/year

⚫ The site already has: power supply, network, 

computing, data center etc.

⚫ Daocheng Base provides excellent logistical support

⚫ Convenient transportation: 15 km away from 

Daocheng Airport

Full power backup power supply

LHAASO Cherenkov telescope
observation time
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Advantages of the LHAASO site: mature infrastructure

~15 KM

LHAASO

Airport

Computing & data center 



8 telescopes, zenith angle=20° Sensitivity of extended source
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Zhipeng Zhang, Ruizhi Yang, Shoushan Zhang et al., Journal of High Energy Astrophysics 43 (2024) 280–285

Advantages of the LHAASO site: muon information

➢ 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.

7×10-12

4×10-12



LACT: Small zenith angle observation mode

1 2
3

4

5

6

7

8

120-200m

1.6 km2

Sensitivity of point source

➢ 32 telescopes on site

• Placed in the gap 

between muon 

detectors

• Close to the road for 

easy construction 

➢ Small zenith angle 

(zenith<50°) observations for 

lower energy thresholds

➢ Collection area:

1 km² @ 10TeV

➢ Angular resolution: 

<0.06° @ >1TeV

➢ Threshold Energy: ~200GeV

500h

50h

1 km2



No. UHE γ-ray Source Type Exposure (hours)

1 J0008+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 J0703+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

➢ 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.



LACT: Large zenith angle observation mode

3 km2

Sensitivity of point source

➢ Large zenith angle (zenith: 50°-

70°) observations for ultra-high 

energy events 

➢ 8 telescopes: LACT has four 

sets of eight telescopes that 

can simultaneously observe 

four UHE sources

➢ Getting larger collection area: 

3 km²@ 100TeV

➢ Higher Threshold Energy：

~1TeV

➢ Angular resolution:

<0.06° @ >4TeV 

500h

50h





LACT expectation： Microquasar V4641
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V4641

Black hole

Massive star

Binary system
◼ Zenith angle：55° - 75°

◼ 2026.9 – 2027.6：279 h

• 2026.10.02 - 2026.11.01

• 2027.02.20 - 2027.05.30

30 TeV ~ 100 TeV > 100 TeV3 TeV ~ 30 TeV

LHAASO measurement
(~3.4 y)

LHAASO

LACT

LACT expectation：4 tels, 1y (279 h)



LACT Construction Plan
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Construction plan 

2024 2025 2026 2027 2028

1-12 1-10
11-

12
1-6 7-12 1-3 4-12 1-12

1
First telescope optimization 

and commissioning

2

Second telescope 

construction and 

commissioning

3

The next six telescopes 

construction and 

commissioning (total 8 tels)

4

The full array complete 

the construction and 

commissioning (total 32 tels)



大 型 超 高 能 伽 马 源 立 体 跟 踪 观 测 设 备 （ L A C T ） 20

LACT first telescope

The first telescope
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The performance of the LACT mirror system

Star light

mirror

Focal plane

D80 = 11.47mm

Procyon  M = 0.4
Elevation angle = 11.271°

Focal plane

CMOS camera



Current progress of the first SiPM camera 

Tibet University

Chengdu University of Technology

TIANFU Cosmic Ray Research Center

Sichuan University
Yunnan University

IHEP

➢ The assembly of the SiPM array and electronics has been completed. 
➢ The debugging of the trigger board is in progress.



Summary and outlook

➢LHAASO has discovered more than 40 ultra-high energy gamma-ray sources in 

our galaxy, and most of these UHE gamma ray source are extended sources.

➢ Large Array of Cherenkov Telescopes（LACT）：32 telescopes in LHAASO site

• Main scientific goals: morphology of PeVatrons and locating UHE γ-emitters

• The 500-hour sensitivity of LACT matches the one-year sensitivity of LHAASO, with 

an angular resolution of < 0.05° @ > 10 TeV

• The LHAASO muon array provides excellent gamma-hadron discrimination, thereby 

significantly enhancing the sensitivity of LACT.

➢ The LACT project officially began construction this year, with the first telescope set to 

start operating in November.

➢ Phase I（4 tels）will be completed by 2026, Phase II (8 tels) will be completed by March 

2027, and the  full array (32 tels) will be completed by 2028.



Thank you！



A prototype in LHAASO site 
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LACT observation times

LHAASO Cherenkov telescope
observation time

Name ra dec S T（hour）
Frac (%)

（ze<30）

Frac (%)

(30<ze<50)

Frac (%)

(ze>50)

J0542+2311u 85.71 23.11 1015 947.2 46 26 28

J0703+1405 105.83 14.05 2240 953.0 41 29 30

J2228+6100u 337.01 61.0 999 551.7 5 44 55

J0056+6346u 14.1 63.46 488 889.5 0 56 44

J2018+3643u 304.65 36.43 484 350.1 18 29 54

J1843-0335u 280.91 3.36 352 142.6 0 30 70

~1200 h

~100 h

~500 h

~900 h

>1400 h



Drying Solution

⚫ Four tubes distribute in the filter window

⚫ Silica desiccant

Desiccant tube
Φ73 mm × 50 mm

Desiccant tube

Desiccant tube

Before absorbing After absorbing

Humidity 
sensor

Humidity 
sensor



Installation

1. Divide sub-cluster into two parts: photosensitive and electronics part

2. Insert photosensitive part from the front lattice into the camera

3. Push the electronics part along the rail form the back lattice 



Performance of 1/8 array (4 telescopes)

0.05°

Angular resolution

0.05°

LHAASO：~3.4 years

4 tels

8 tels

100TeV10TeV

10TeV 100TeV

3 TeV ~ 30 TeV
30 TeV ~ 100 TeV > 100 TeV

LACT expectation：4 tels, 279 h

LACT expectation： V4641


