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Two sites for 
all sky observatory

ORM, La Palma, Spain Paranal, Chile



Science of CTA-LST is very wide
LST will cover S.M.B.H., Dark Matter, AGNs, GRBs

 Origin of Cosmic Rays (Big accelerators)
 Black Hole and S.M.B.H.
 Dark Matter Search

Super Nova Remnants

Active Galactic Nuclei

Binaries

Gamma Ray Bursts

Cosmic Ray Origin Dark Matter Search (Discovery)Super Massive 
Black Holes
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Extragalactic Sources

Galactic Sources

> 220 high energy sources are discovered.
CTA will observe more than 1000 sources.



Sensitivity x10, 

Angular Resolution x2

Energy Range  20GeV~200TeV

GRBs
AGNs

100 hrs

 LST sub consortium focuses on the CTA-LST Array on La Palma

 The CTA-LST array has a good sensitivity from 20 GeV to 1000 GeV

 Distant AGNs up to z = 2, and GRBs up to z = 4 are observable

 X10000 sensitivity for GRBs and AGN flares than Fermi

 The fast rotation (20 sec) offers the observation of prompt emission of GRBs 

GRBs
distant AGNs



CTA Phase I and the enhancement
in CTA CB and BP

Business Plan 2016

COST Book 2020



LST sub-consortium
Picture from LST meeting, 2018





UNIGE ASTRO
• Telescope Control Unit
• Engineering GUI

UNIGE DPNC
• Data analysis pipeline

• Data/Monte Carlo validation

Swiss scientist’s role in LST
UNIGE DPNC:

• System engineering with 

main focus on CDR 

follow-up

UNIGE 

DPNC/EPFL/ETHZ
• Project coordination

• R&D activities on sensor, 

front-end electronics and 

digital readout

L1 trigger rate data/MC comparison

LST Observation scheduler



CTA-LST Project
LST1 is Inaugurated on 10 October 2018

In Feb 2019 LST1 is awarded with 21st Cent. Technology 2019

 2017-2018 LST1 (15MEur)
 2020-2023 LST2-4 (45MEur)
 Budget are almost secured



LST-1



Commissioning of LST1
Crab Nebula and Pulsar

2hrs of Crab observation in Nov. 2019

16hrs of Crab Pulsar Observation,
January/February 2020

Threshold energy is estimated as 40-50GeV
Confirmed the accurate time stamp

(>200GeV)(>50GeV)

Extragalactic Sources
Mrk421, Mrk501, 1ES1959 !!
GRB 2101XX?? and more

In three years, we will get an Instrument with a 10-20 times better sensitivity !!



D. Mazin, LST Project Manager LST Critical Design Review, Munich, Oct 15-17, 2019

CTA North Phase I  Installation Plan
LST1-4 location
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LST Timeline

• 2021-2023
• Deployment of 3 more LSTs, and 5 MSTs in CTA North
• Study the Advanced Design and Prototyping, and create budgets for LST South

• 2024-
• Operation of CTA North will start
• Construction of LST South (by Switzerland, Japan, Italy-INAF, Germany-MPP,,,) 



Expand Gamma Ray Horizon with LSTs
Zmax = 1.0  Zmax = 3.0

LST@25o Eth 20GeV

LST@45o Eth 40GeV



TeV-GRB 190114C observation with MAGIC
Two Nature Papers 21. Nov. 2019

TeV GRB190114C Skymap Bg. free

Synchrotron Inverse Compton

 Energy spectrum is extending to TeV
energies

 Significant energy released in TeV
domain

 Afterglow curve is parallel to X-Ray 
afterglow

 LST will detect 10 times more events than 
MAGIC and HESS 



Redshift Distribution from SWIFT GRBs
W. J. Azzam et al. 2014

15 GRBs in z < 0.5
112 GRBs in z < 2.0
164 GRBs in z < 3.0

LST will increase 
the detection probability x10

LSTs

MAGIC, HESS



IC170922A / TXS 0506+056 
PeV Neutrinos may come from distant UHECR sources
The source density relates with the Star formation rate

Ice Cube Observation (~300TeV)

Fermi LAT
(>100 MeV)

MAGIC
(>100GeV)

Lepto-Hadronic Scenario

GTC Observation z = 0.3365
S. Paiano et. al 2018



Dark Matter Search
Sensitive Mχ: 200GeV - 10TeV

Particle Physics Astrophysics

CTA gives the stringent upper limit.
Stefan Funk 2015

Gamma rays from Annihilation produce the bump around 1/10 -
1/20 Mχ 20GeV-1TeV domain

Canonical-σ



Multi-messenger and 
Multi-wavelength Astrophysics

ASTRO-PHYSICS
Gamma Ray Bursts, Black holes, 
Neutron Stars, Space and Time

PARTICLE PHYSICS
Dark Matter, Neutrino

Energy Frontier

Wave
Astrophysics Particle Physics

ASTRO-PARTICLE PHYSICS
Cosmic Ray Physics

High Energy Astrophysics



D. Mazin, LST Project Manager 31
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