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Three types of telescopes

Medium-Sized
Telescope
(MST)

Small-Sized Telescope
(SST)

Large-Sized Telescope
(LST)

SST MST LST
Effective mirror area 8m? 88 m? 370 m?
Energy range 1 TeV - 300 TeV 80 GeV - 50 TeV 20 GeV -3 TeV
Exclusive energy range 5 TeV - 300 TeV 150 GeV - 5 TeV 20 GeV - 150 GeV
#Telescopes North 0 9 B
#Telescopes South 37 (*+5) 14 0 (*+2)
Photo-sensors SiPM PMT PMT

* LST funded with Italian PNNR
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The first CTAO telescope : LST-1
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(LAPP LST-1 : structure
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(LZ\PP Crab paper

Crab Nebula is our standard candle

S (ST1 Grodependent Roughly 1.5x less sensitive than MAGIC
e rans e Stereoscopic Telescopes

“45 LST-1 (src-dependent) - without 5% background
was |ST-1 (src-independent) - without 5% background

; 1024 MAGIC (Stereo) [Aleksic et al. 2016)
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cUAPP

Laplama Island

Aoy Conrdrwren.
Lt 20 4F 437904 N
Langhute: 17" 53 03 Wt

Beautiful landscape and more...

Mercadillo
Puntagorda

Roque de los
Muchachos

Playa de

Nogales
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Volcano eruption

Roque de los
Muchachos

“Santa Cruz H X
-~ - 5
de la Palma ind ¥

19/09/21 Volcano Cubre Viela

Stop operation for ~ 6 month

10 October 2021
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lce Strom

Storm during LST-1 construction
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LST-1 ToO program
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(UA\PP Target of opportunities: FlaapLUC

FLaapLUC: a pipeline for the generation of prompt alerts on transient Fermi-
LAT y-ray sources https://arxiv.org/abs/1709.04065

[ Fermi data repo }—>£ FlaapLUC }
Data (FT1 and FT2)

Aperture Photometry

LCs

yes Threshold reach ?

{ Enrico soft+ST

No : see you
tomorrow!
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Cnergy (MeV)

cUAPP

Target of opportunities: HE Search

« Blind search (>10 GeV, |b|>10)

» then perform quick Fermi analysis

Analysis is made every 2 hours using weekly data

» Search for >2 HE photons (>7 GeV) within 2 days from all 4LAC sources
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(LAPP Now you triggered observation...

Send a ToO to observe an alert

NIGHT

At night, you produce
more melatonin so you
feel sleepy.

And then?
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(LAPP CTAQO'’s Science Alert Generation (SAG)

How to react to a Flare during the night or the day after?

(1) Handling telescope trigger rates of tens of kHz;

(2) Being capable of issuing candidate science alerts with
a maximum latency of 20s after the data becomes
available.

Science Alert Generation
Candidate

SAG-RECO science alerts Transients
- »
(DLO->DL3) » SAG-SCI Handler

Data Quality veto on
candidate science alerts
4 e

SAG-DQ | :
OLoW > Dpa —> DQHMI <+ Operator

y Results -
Abnormal Conditions - i
A 4 A 4 Y

NIGHT Alarm Monitoring Other ACADA Support
At night, you produce SMQm SYs'Qm sub.sym Astronomer

more melaton n 5O you

.

feel deepy.
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(LAPP Real time analysis of LST-1

LST-1 RTA is a SAGE-Reco prototype

® Aim s to provide real time feedback on the telescope observation (for transient
and variable source observations)
— DLO/R1/RO (1855 pixels raw data) -> DL3 (gamma-like, energy, direction)
— Current performances with the LST

1500
input stream ~3 GB/s .. Excessmap

output data ~20 kB/s
current speed ~0.75 GB/s/CPU
DL3 available in ~50 secs
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LST-1 ToO Results
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=> Two major flares in 2021 and 2022, brightest emission ever observed from BL Lac in VHE.
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c UAPP Target of opportunities
First ATel by LST/CTAO

[ | Next | BEH] )

Detection of very-high-energy gamma-ray emission

from BL Lac with the LST-1 i ks 2 “‘f. TR

ATel #14783; ' Cortina for the CTA LST

on 13 Jul 2021; 21:03 UT
Credential Certification: Juan Cortina (Juan.Cortina@ciemat.es)

e Spectrum observed > 25GeV
e August 9, about 3-5 Crab
Unit at 30-100 GeV

e Very fast variability (<5min)

Subjects: TeV, VHE, Request for Observations, AGN, Blazar, Transient

Referred to by ATel #:

2021 flare (adapted from S. Nozaki’s presentation at ICRC2023)

Aug 9, 2021 Intranight LC on 9 August, 5 min fast variability
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(L)APP Target of opportunities
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Similar flux as in 2021, intra-night variability
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(LAPP OP 313, Story of a discovery

Quasar OP 313

vvvvvvvvvvvvvvvvvv TRl BB B L B e B

* Flat-spectrum radio quasar ot
(FSRQ) < F
* Not detected at VHE before % 40f E
*Only 9 VHE FSRQs were known 5
-z = 0.9973 (Schneider et al., 5 aof
2010) o I
« Strong attenuation at VHE *S 20
(>100 GeV) due to EBL ' Optical spectrum from SDSS ** |
- Possible internal absorption of ™™

. s s Wavelength (Angstroms)
its gamma-ray emission
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OP 313 Discovery

cUAPP

FlaapLuC aperture photometry Lightcurve of OP 313

Source was active before BUT during Moon break

Time (MJD)
60200 0220 0240 0260 0280 0300 320

-+ LAT data
-+ bayesian blocks

1.5 1

full Moon

LST ToO

1.0 1

0.5 1

Flux (photon cm™2 s71) [x107°]

716 7.18 720 722 724 7.26
Time (s)
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CUCAPP OP 313 Discovery

First detection of VHE gamma-ray emission from FSRQ !_

OP 313 with LST-1

° AT I ATel #1381 \nanas
e on 15 Dec 2023; 1431 UT

Credential Certiication: Juan Cormin

* Large press coverage St o i 04, . Pt o o, AGN, B o

» Several presentations at SR

s boen monionng the very dstant Flat

Spectrum Radio Quasar (FSAQ) OF 313 | Schneider ot ol 2010, AJ, 139, 23601
d H ff t f 1rce Novermber 207) Foliowng The announcement of 8nhanced GR=ImMa—<ry emason by
Iifrerent conrerences Farmi-LAT (ATak #1:35¢) and swverl cpical faciios (ATl #1630) in early Docember,the

he Flaspl UC ppelice

wod actvity in the high-energy (HE

Reervations with LST-1 wese triggered on

Alissgs Ay Chasmes ot e Le LST-1 détecte un quasar a plus de

S B TR e e 400 0000 SR W DO M 100 Gigaélectronvolts
Anpouncement  LST-1 Discovers the Most PR s G A
Distant AGN at Very High
Energies
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OP 313 Discovery
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(UA\PP OP 313 Discovery

This is not the end.

The source was very active and we called it “Never ending ToO”

Discovery
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An Array of LSTs
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LST construction

Jun 2016
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LST 2-4 construction

Oct 2018
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LST 2-4 construction
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How to build a LST?
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([)APP Dish lifting

! vAYE N N

LYY v

ANVE 5~ A PSS

e

Dish of LST 4 lifted 03 May 2024
LST 3: 13 June 2024
LST2 : 12 August 2024
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< LAPP CSS lifting

a—

f."'.'(g)‘LST collaboiétion © LST collaboration

~ Half a day to lift it and release the crane

LST 4 and LST 3 CSS installed in 2024
LST 2 CSS in 2025
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This is not the end

>-'., -
o

N

=¥
=

yiiiang -
e . L
"-!&.;qe

- 7. o LsFcollaborafion
e Cabling ! <~
* Mirror facets installation
* Drive tests

* (Camera installation

e Auxilliary devices
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(L)APP Current Status

4 structures Ready :

« Arch have been installed
* Drive test LST4 finished
« Camera LST4 installed
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(LAPP A new toy

Concepteur : Eric Pilhan

https://ericpilhan.fr/

Financement :
ENIGMASS+LAPP
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https://ericpilhan.fr/

< LUAPP

TFLQHQS yOMfOT yOUT attention

© Cyril FRESILLON / LAPP / CNRS Images.



