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LST collaboration

LST
COLLABORATION

CTAD

TOTAL MEMBERS

400

COUNTRY
Brazil
Bulgaria
Croatia
Czechia
France
Germany
Italy
Japan
Poland
Spain

Switzerland

MEMBERS AUTHORS M

3 2
2 2
7 8
19 12
44 19
49 41
127 94
89 71
6 5
101 64
19 18

Daniel Mazin

% %
EMBERS AUTHORS
0.64% 0.60%
0.43% 0.60%
1.50% 2.38%
4.08% 3.57%
9.44% 5.65%
10.52% 12.20%
27.25% 27.98%
19.10% 21.13%
1.29% 1.49%
21.67% 19.05%
4.08% 5.36%

O 11 countries, 28 Institutions
336 . o O LST is alarge part of CTAO
: e - ST 0 1 O World-wide effort
=N AT )
e ) .
AVG MEMBERS LAST AVG AUTHORS LAST R e O Costbook value: 15 M€ / telescopes
3.00 2.00 ) e (_{;f 5”3@)3:%\{% (Wlth FTE, no inflation.. )
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LST Coordinators (North) CTAD
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The telescope specs and
expected performance

LST
COLLABORATION

A 4
a

Large-Sized Telescope (LST)

Energy range
(in which sensitivity is optimized)

20 GeV — 150 GeV

CTAO Requirement

E LST Energy Range
, \STEwgiRae || LST coverage
Parabolic i—STS Dominate E 10°
 E— : ® 10

E
—~ = — = 25 GeV
5 ) B =musE =40 GeV
o = =
Pri Aectordi t 23.0 E T & T T TTTT] T T T T T T T | — TTTTT] T = f= é """" E=75GeV E
rimary reflector diameter .Om .8 . C:) ; 105 et E =100 GoV g
Effective mirror area 10 : ’ CTAO Northern P\rray = e o = =1 E =250 GeV %
2 n n S -6 Q
(including shadowing) 20 . u = 48 4§ 10 g s
T - : 1g 2 . $
- = _
Focal length 28 m o ~ — _ é T 10 E %
5 - { I g T 10°kE 8
Total weight 103 t o 107 v * . = = = g
— == | - L3 C o g}
, , 2 - - ——.J3 g 10 Em CTAO Northern Array (Alpha) 5
Field of view 4.3 deg - Y . R - i, R 2
-'é\ u - L -—.—\' (’N’\:\\\ - g § -10 f“?'.',"lu..,,...,,',:.--..-... %
= u : s Y 8 2 107E T - 2
Number of pixels 1855 4 - o ol 5 © = R e R T R e T ~e e E
C . o -— -11 S i, '-.',.'.".'.:ul'.':",""'"“""'.':.., ------ -, '
o ] .h—‘-. — % g 10 EE -y l.,,,.. ...l..'l:|.'.:".':ll.l|.|;ll' -------- §
Pixel size (imaging) 0.1 deg N . =K 2 012 - L TTVIn, '_" g
E : — .g' O EE 1 min 10 min 1 hour
Photodetector type PMT L : -1 £ 1013 1 ! L1 Lol 1 L a1 Tl ! Ly 1l 1 !
e o -2 10 107 10° 10*
Telescope readout event rate 7.0 kHz LL . £ Time (s)
after array trigger ) " : — é
m ™ — <
Telescope data rates v o -]
. -
(readout of all pixels; 24 Gb/s - " ol o
before array trigger) .
10 10" 1 10 10°

Positioning time to any point in the sky (>30°
elevation)

Any astrophysical object with
I
SRR S0, elevation > 24 degrees

S Reconstructed Gamma-ray Energy ER (TeV)
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PMT Camera

Camera Support
Structure

Tension ropes

Mirror facets

‘ \ '&5\ 3
W - \w
'Q\v' §\K =

2 '4)»'41

/J ~"'/1p/ :.

”"C-

Picture by Tomohiro Inada

CTAD

LST
COLLABORATION

Calibration
devICes:
Starguider,
Calibration Box
etc

Camera
access tower

Telescope
structure

Drive System

Daniel Mazin
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Stability of operation CTAO Cissoramon

B LST-1 availability
No observations or bad weather

4
A

P067 (77.0%) P068 (82.7%)

4

P066 (93.1%)

A

P065 (79.1%)

P060 (85.5%) 1P061 (89.1%) ¢}

4

P062 (78.6%) < P063 (0.0%)|-> <«{P064 (64.6%)

1.0 1
95 Y= =

o
(o3

LST-1 Availability
©
()]

©
I

0.2 1

bservation night

 Reasons are manifold: experience of operators, stability of control
software orchestration, software upgrades, need of reboots, network...
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LST- 1 i S ta ki n g d ata CTAO I(_35(‘.)-II-_LABORATION

Total obs. time: 2764 h Last updated: 2024-12-20
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LST
COLLABORATION

Data centers CTANAD

e University of Tokyo provided an Onsite |T center for La Palma

« Amount of data is large, and growing, need offsite data centers

* PIC (Spain), CNAF (INFN, ltaly) and CSCS (Switzerland) are working together to handle data

DATA MANAGEMENT

e Evolution of the pledges per data center

2019 2020 2021 2022 2023 2024 2025 - _TBC - New
P cameras and
C LST2-4
Tape | 0.1PB | 0.5PB | 1.5PB 3PB 5.5PB 7PB 8.5PB
c 2019 2020 2021 2022 2023 2024 2025
: Disk 0.2PB | 0.2PB | 0.7PB 1PB 1PB
F |Tape 0.2PB | 0.2PB 2.7PB | 3.7PB Updated
- pledges
+300TB to
c 2019 2020 2021 2022 2023 2024 2025 store ROG
2 Disk 2PB | 2.2PB | 3.7PB | 4.7PB 2021 datasets
S

Daniel Mazin
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La Palma Onsite Data Center COLLABORATION
e |T container = Fujitsu system
pl’OCUI’Gd by the UTokyo ORM fw-1 and fw-2 are configured in HA mode, IP 161.72.10.50

e 5./ PB disk space

e 2000 cores

------------
** s

e Sufficientfor 4 LST + 5 MS

 Commissioning Container =
Operation control room, web servers,
telephone, radio

lllllllllllllll

patchpanel patchpanel

lllllllllllllll

operator work stations (x7)

» Both are on LST-1 site, temporarily, . .
until the CTAN Operations Building Commissioning Container T comisiner R '
will be ready

Daniel Mazin The extreme Universe viewed Iin very-high-energy gamma rays, Kashiwa, January 2025



Abe et al. Apd 956:80 (2023)
Telescope Performance

muon ring matching

¢ MC P 1101
O MC (-10% optical efficiency) 0
5800/ © MC(+10% optical efficiency) L0
Data (Run 2973 )
¢ ( ) r = 100
- 2
N £
226009 c
- 3
= 90
: :
3 =
< 2400 9
o @
c &=
o ]
S 2200 ©
2 70
@]
20001
60+
0.95 1.00 1.05 1.10 1.15 1.20
Muon ring radius [deg]
Abe, H., et al.: ApJ, 956:80 (2023)
¢
10710 _*_._t_ . +
T '++
[7)]
)
g ¢ LST-1 (this work)
g —— Log-parabola fit (LST-1)
%T% 10‘11-: Stat. uncertainty (LST-1)
W +1% background systematics test (LST-1)
/0y Uncertainty from several
~ efficiency cuts (LST-1)
------ Log-parabola joint fit (Fermi-LAT and LST-1)
-== MAGIC (Aleksi¢ et al. 2015)
-+ Fermi-LAT (Arakawa et al. 2020)
10_12 LR | LR R L LR | T T T T T T
1073 102 1071 10° 10!
w3 11 +
© T 4 L]
.-3 g 0 ’ '_‘_l_'_'_._._._l_._._'_. v, '_. ; +
OE
[a'd E —14

=
o
|

w
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optical throughput

flux sensitivity

CTAD

LST
COLLABORATION

= LST-1 (src-dependent)
== LST-1 (src-independent)
°e, . @ o MC “/75 LST-1 (src-dependent) - without 5% background
| R ‘.\ “ L h > 9‘ e: ML =aa | ST-1 (src-independent) - without 5% background
"h‘.s\-:v hd Cadad ﬁ .'*.0.0 95 g 107 - MAGIC (Stereo) [Aleksic et al. 2016]
i >
i s
g
2
5
Ei g 10-:
@i 5 {
©: =
< a
0 20 40 60 80 100 0.1 1 10
Run Energy [TeV]
304000\ P1| |Bridge| |P2 OFF Pl Bridge| |P2 OFF Pl
303000 - P | i Tobs=103.6 h
reiiminar
302000 y P1l: 10.50
I 1 P2: 12.10
Pl1+ P2: 1520
o 301000+ Bridge: 5.70
@ 300000
>
w
299000 -
298000 - :
297000 - o [
296000 - : : : : . : .
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Pulsar phase
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https://ui.adsabs.harvard.edu/abs/2023ApJ...956...80A/abstract

First scientific results:
- CTAO I(_Z%D-II-_LABORATION
Geminga pulsar

Detected at ~85 in ~21h PoS ICRC2023 (2023) 569
. P1: Sig(Li&Ma):1.960 r

OFF - P2: Sig(Li&Ma):7.920 .

51 E?\??igsz—150128940 P1+P2: Sig(Li&Ma):6.020 x?-test: x?=166.62 p_value=3.34e-12 sign=8.880

X o(P1+P2)/sqrt(T) =1.32h-12| | H-test: H=81.45 p_value=8.35e-15 sign=7.670
P2 Z1o-test: Z10=116.19 p_value=1.44e-15 sign=7.900
88500 - -
Preliminary

0.00 0.25 0.50 0.75 1.00 1.25 1.50 LTS 2.00
Pulsar phase

e P2: 8.90 after 14 hours. Geminga has a very soft spectrum. The LST-1 result confirms an excellent
oerformance in the 15-30 GeV regime, one of the main scientific drivers of LST

» Compared with MAGIC: 6.30 for 80 hours for P2 (MAGIC coll., A&A 643 (2020) L14)
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First scientific results: OP 313 CTANAD 5 coraron

First detection of VHE gamma-ray emission from FSRQ
OP 313 with LST-1

0 MOSt d ista nt AG N d ete CtEd ATel #16381; Juan Cortina (CIEMAT) for the CTAO LST collaboration
on 15 Dec 2023; 14:31 UT
by an IACT) L= 0°997 Credential Certification: Juan Cortina (Juan.Cortina@ciemat.es)
Subjects: Gamma Ray, >GeV, TeV, VHE, Request for Observations, AGN, Blazar, Quasar
e Only ten FSRQ ever detected
. X Post
In VHE
The Large-Sized Telescope (LST-1) on La Palma has been monitoring the very distant Flat
. . Spectrum Radio Quasar (FSRQ) OP 313 (z=0.997, Schneider et al. 2010, AJ, 139, 2360)
® Fl rst VH E source d ISCOVve rEd since November 2023. Following the announcement of enhanced gamma-ray emission b
bv LST-1
1000 Significance (LigMa)=129 0 Announcement  LST-1 Discovers the Most
2 < e
+#; . Distant AGN at Very High
- l reliminar
27 4 Energies
S o) 4*#&*{4 t *+ '+ * 4 p* ++i
I l
00 01 02 03 04 Slide from D. Green
67 [deg”]
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First scientific results:
Galactic center CTAO (L:%TLLABORAHON

1.0TeV<E<215TeV & 1> 10-11

' 3 ' PRELIMINARY

0°30 SNR G0.9+0.1

5 T
[

- 15 Nm *

.4:’ : : _ , : | O=

- : g : g ; € 10-12 - S

© 00" N o 5 i 5 N = <

1 RERRR IR Lo ST R >
: 3 = : : I‘_ v !

.L_) ; ; ' : ; t | [ ik Sy o SN gl TR AT, Y I . s e AR B W

) E : ; a : : Ly | I

(o) | : - - : ;

% _O 15 SO R | S T I S HE R SR g ‘ i :

© ; | | : s ‘

O 30' ................. - . A TR W oY STl VAN SRR W . w 10 Sgr A* (MAGIC, 2020) ~ = Sgr A* (VERITAS, 2022) X

Rldge DIfoSQ ; G0.9+0.1 (MAGIC, 2020)  —+ G0.9+0.1 (VERITAS, 2022) ~\ |

: : : Sgr A* (HESS, 2016) == This Study: Sagittarius A*

' | | G0.9+0.1 (HESS, 2005) - This Study: SNR G0.9+0.1 vy
(o I o | I (o} I I e . —_—— - — ey
1°00 0°30 00 359°30 00 100 1ol 102
Energy [TeV]

d Detection of prominent signals, and verification of extended-source observations
1 SED results in line with the ones from the current-generation telescopes
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= - LST
Transient Observations CTAD Ciasoramon
Statistics since December 2023
* Low energy threshold is a key for
the extragalactic transient source Total GRBs GWs Neutrinos
deteCtlonS 73 # total alerts 48 # total alerts 18 # total alerts 7 # total alerts
. . 18 # observed alerts 16 # observed alerts 2 # observed alerts 0 # observed alerts
e | ST-own transient handler in place

e Automatic reaction (repointing and
data taking) to filtered alerts

Sky map in Galactic coordinates of all observed alerts

—— Type of aler
R —— e GRBs 2
NN * GWs
™~
® o \\\ 15
LN
3o+ 80" a0 120* 160* 1
o o
o
o . //
o 4 / 0.5
a e 4
60 o /
/ 0
0
-P//

412h observed 379h observed 33h observed OOh observed

VOE origin of alerts

Delay of observations wrt TO

25 type

N gw
neutrino
B grb

20

o A /Cec
e “ ()
&,  °G
’739

500 1000 1500

é‘/,v Sy, \YP
S]Z:/ ” 6\‘1/8 044

y
G,
Sty NS
O@ e
Sy,

Delay [min] VOE origin
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GRB 221009A: hint and consequences CTAD ormon

e Brightest-of-all-times GRB,
z=0.1505

* Took place during full moon

o First LST observations (earliest
among IACTs) are T0O+1.33d

« Challenging data analysis due to
strong NSB

e [ ]

 Filling the time gap between HAWC
(day before) and H.E.S.S. (day
after)

Not released yet

e Emission and upper limits favor
structured jet scenario, VHE gamma
rays slightly favor outer jet origin

Daniel Mazin The extreme Universe viewed in very-high-energy gamma rays, Kashiwa, January 2025 17



CTAO LST Publications CTAD Sssoraron

* Published
e LST-1 performance, ApJ 956 80 (2023)

* MAGIC + LST1 performance, A&A, 680, A6 (2023)
 [HAASO J2108+5157, ARA 673, A75 (2023)

e [ST-1 Star Tracking, A&A 679, A90 (2023)

* Crab Pulsar, A&A 690, A167 (2024)

e Accepted by journal

e LST-1 Likelihood image analysis, A&A accepted

e Submitted to journal

« LST-1 RS Ophiuchi

* |n internal review process: 7/

Daniel Mazin The extreme Universe viewed Iin very-high-energy gamma rays, Kashiwa, January 2025


https://iopscience.iop.org/article/10.3847/1538-4357/ace89d
https://ui.adsabs.harvard.edu/abs/2023A&A...680A..66A/abstract
https://ui.adsabs.harvard.edu/abs/2023A&A...673A..75A/abstract
https://ui.adsabs.harvard.edu/abs/2023A&A...679A..90A/abstract
https://ui.adsabs.harvard.edu/abs/2024A&A...690A.167A/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv241016042P/abstract

Milestones achieved CTANAD U coraron

Last 12 months

» Critical Design Review (CDR) is closed

* Foundation of LST-1 fixed

o Active Mirror Control (AMC) boxes made European-CE conform
» Unification of AMC boxes between LST-1 and LST-2-4

o Cabinet to release brakes in emergency case installed

» Fast repositioning commissioned (15sec with low wind)

 And many for LST-2-4, see the following slides
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180deg in 15s (low wind)
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LST—2'4 in La Palma e start commissioning / AlV Q2 2025

start commissioning / AlV Q3 2025
LST-2: start commissioning / AIV Q1 2026
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LST North Schedule

CTAD

LST

COLLABORATION

Version September 2024

Task Name

All'permits grantec
Civil works start

Civil works finish

4 construction starts

LST4 dish and structure united
LST4 CSS installed

LST4 mirrors installed

LST4 camera installed

LST4 construction completed
- =10 DI & BDIAdNCE

ST3 construction starts

ST3 dish and structure united

ST3 CSS installed

ST3 mirrors installed

ST3 camera installed

ST3 construction completed

ST3 ready for acceptance

LST2 construction starts

LST2 dish and structure united

LST2 CSS installed

LST2 mirrors installed

LST2 camera installed

LST2 construction completed

LST2 ready for acceptance

Daniel Mazin

Duration

J days
0 days
0 days
J days
0 days
0 days
0 days
0 days
0 days
0 da3

0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days

Start

ue 13/1C
Mon 24/10/22
Wed 31/01/24
vion S
Fri 03/05/24
Fri 30/08/24
Fri 29/11/24
Wed 30/04/25
Fri 23/05/25
Mon 09/10/23
Fri 21/06/24
Wed 23/10/24
Fri 09/05/25
Wed 30/07/25
Fri 22/08/25
Tue 07/04/26
Mon 06/11/23
Mon 19/08/24
Fri 18/04/25
Tue 05/08/25
Fri 24/10/25
Tue 18/11/25
Tue 23/06/26

Finish

ue 18/10
Mon 24/10/22
Wed 31/01/24

vion S
Fri 03/05/24
Fri 30/08/24
Fri 29/11/24
Wed 30/04/25
Fri 23/05/25
Mon 09/10/23
Fri 21/06/24
Wed 23/10/24
Fri 09/05/25
Wed 30/07/25
Fri 22/08/25
Tue 07/04/26
Mon 06/11/23
Mon 19/08/24
Fri 18/04/25
Tue 05/08/25
Fri 24/10/25
Tue 18/11/25
Tue 23/06/26

Resource
Names

COPL LS

LS

A

4

Aug Sep

»¢ 30/08

)@ 19/08

2025
Qtr 4, 2024 Qtr 1, 2025 Qtr 2, 2025
Oct Nov Dec Jan Feb Mar Apr Ma Jun
Y 29/11
»¢ 30/04
)@ 23/05
Y3 23/10
»¢ 09/05
)@ 18/04

Qtr 3,
Jul

2025

Aug Sep

Qtr 4, 2025
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LST-4 Dish and Lower Structure COLLABORATION
03 May 2024
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LST-3 Dish and Lower Structure CTA COLLABORATION

13 June 2024
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LST-2 Dish and Lower Structure LD L asoration

12 August 2024
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LST4 Camera Arch Installation 4 oL ABORATION
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LST-3 CSS Installation CTANAD - coramon

17 October 2024
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LST4 start of mirror i oL ABORATION
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LST4 mirror installation: status 1 , CTAD &iisoraron
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LST4 mirror installation: finalized L L ABORATION

time- Iapse Oct 21 - Dec 02
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Towards LST acceptance

c TAO I(_3\':('.)1;_LABORATION

o LST CDR (Critical Design Review) passed in 2020 and closed in 2024. This was a major
effort by the team led by the Systems Engineering (Mimmo and Magda)

* Focus now on closing of Open ltems (SE + Technical Coordination Board)

o Started seriously discussing Transition Plan from LST to CTAO

e Veritfication and Validation of built telescopes

e QA records, Manuals, HW and SW Configurations, Testing

Procedures

 CTAO starts helping with person power (3 people in La Palma)

» Technical acceptance does not mean Handover, which depends on IKC agreements and

budget to Operation and Maintenance from CTAO
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Towards LST acceptance CTAD Cissoramon

Hot Topic
o ST CDR (Critical Design Review) passed in 2020 and closed iz 5\)’\’\6( mayjor
effort by the team led by the Systems Engineering (Mim e‘(‘\(\g
: S
* Focus now on closing of Open ltems (SE O\)(G

o Started seriously discussing

e Verification ang

Procedures

. TR Ceptan need to hire professional people
bl  dedicated to what is missing
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LST South progress
M e
 MOUNT g\ o

e Point of many discussions was where to include damping for Earth
Quakes in Chile. Probably it will be inside the structure

* Tender assigned to Company Consortium which includes Cimolai

eeeeeee drive unit

and OHB Digital Connect

e Kick Off at beginning of December done

electrical plant chiller and electrical cabinets

 OPTICS
e Mirrors (open tender) assigned to Medialario

e Actuators (open tender) realized in collaboration with UNIGE and
DESY

« AMC cabinet and cabling during 2025
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LST
COLLABORATION

LST South progress

« CAMERA: exact copy of the LST-North cameras
e Structure (open tender)
e Auxiliary Systems (open tender)
e PMT (open tender)
e Board production (open tender)
e Electronic components (open tender)
 DRS4 procurement (open tender split in 16 direct assignments)
* Integration building (open tender)
 Module mechanical items at beginning 2025
o AUXILIARIES

e Camera Calibration Box (CCB) and llluminator structures
(direct assignment)

 CCB components: open tender at beginning 2025
e Software (higher level): open tender at beginning 2025
* Telescope Calibration Box direct assignment at beginning 2025
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LST South progress

- Project Office nearly complete with essential roles (but it will be increased in 2025)
- Most of the contracts started (at last!)

CTAD

LST
COLLABORATION

As of November 2024

- Schedule is tight but still valid (see it below)
Mar 24 May ‘24 Jul 24 Sep 24 Nov 24 Jan’25 Mar 25 May ‘25 Jul ‘25 ep ‘2 Nov "25 Jan 26 Mar ‘26 May 26 Jul ‘2 Sep 26 Nov '26 Jan 27 Mar ‘27 May 27 Jul 27 Sep ‘27
Slarl - MOUNT Phase 2 (Design) Firesh
Mon 08/01/24 Fii 14/02/25 Thu 31/07/25 ue 14
MOUNT Phase 3 (Procurement and fabricalion) MOUNT Factory storage
Fri 09/05/25 - Thu 07/05/26 Fri Fri Fri 11/09/26 - Tue 14/09/27
TCS SW development
lue 270125 - Man 22/12/25
AUXILIARIES CCB
Mon 02/03/24 Mon 22/12/25
AUXILIARIES TCB
Tue 22/10/24 - Tue 18/11/25
AUXILIARIES ICT
Tue 158/03/25 - Man 15/09/25
OPTICS Mirrors tender
Fii 12/07/24 Mon §2/12/25
OPTICS Actuators ténder
NMon 08/07/24 - Mo

CAMERA Mechanics
Mon 08/01/24 - Fri 18/04/25
CAMERA Cooling
Fri 28/06/24 - Fri 19/12/25

CAMERA PMTs
Mon 29/01/24 Mon 30/06/25

CAMERA Active components
Mon 08/01/24 Mon 31/03/25

CAMERA DRS4
Mon 08/01/24 - Thu 24/10/24

Daniel Mazin

CAMERA Module mechanics
Mon 12/05/25 Fii 19712725

EXTRA PNRR FUNDS
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Advanced Camera CTNDO 5 coraron

LST-1 SiPMCam with DBSCAN cleaning mask

« One major point of CTA was always that itk
mirrors and cameras of the telescopes will
need an upgrade along the 30 years of
observatory’'s operation time.
» An ambitious work started a few years ago,
led by UNIGE, to rethink and improve all — —
aspects of the camera: light sensor, | oEprL Buferiput RS SIS
pixelization, trigger, readout. e VAN 1 togrom ofcssfr vales - O Garmnes
« After years of preparatory work, Silicon s ’ | 13 n_poits 500
.y FADC ASIC ASIC’s response to 110 MHz input sine 1200 _—
Photomultiplier camera for large o | Preliminary
telescopes has reached the critical mass - W - W__ “N. e
in terms of people power required to go for o | ) e - M A w00
an R&D program to realize a full scale andiread coniniodly  ony when thers s Trgger 400 -
prototype camera g ey
o FU"V dlgl:tal camera readput has L1 trigger firmware tests L_§sgp§(u‘l¥ltybon@i|9]EQS(S';@E?_QGJ%SIBL_%QW%} o
attracted interest across different research I SO O 0 0 S S 0 s e !
fields offering synergies with, e.g., LHC e R TS T ek sASE 14 |
[ R .o  rissemisnia |
« However, the Swiss institutes cannot do it BRI E e
alone. Team assembled from Switzerland, =
Japan, Italy and Spain from within the LST - -
project will all need to deliver o FADC to DAQ data throughput with g Fad .
i e RoCEv2 protocol e

PR | " " " 1 " A P | A A " " N N ool
101 10° 10!
Reconstructed energy [TeV]

- CTP test board fo high-speed Ii}1k

RoCEv2 MTU [Byte]
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c TAO I(_3\':('.)1;_LABORATION

Conclusion / Outlook

 LST is a mature project, driving power of CTAO.

 LST-1 in La Palma is performing according to expectations, early science results
are plenty. 6 scientific publications in refereed journals, more in the pipeline

 People power issues to finalize the telescope commissioning and provide needed
documentation for CTAO acceptance

» LST-2-4 being installed in La Palma on schedule, commissioning /AlV starts next year

 Upgrade of PMT to SIPM camera: |ooks very promising, expect boost in performance
and duty cycle
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