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CTA Large Size Telscopes (LSTs)[{4C

For steady sources — integration time 50 h for CTs,
5 years for Fermi, HAWC
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« More on CTA in tomorrow’s presentation by Roberta Zanin
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CTA Large Size Telscopes

For steady sources — integration time 50 h for CTs,
5 years for Fermi, HAWC

e Science case for the LSTs:

Energy Flux IIIII T T T |[Il|

[erg/cm?s] 7
. 10—11 — — é
- Transients: 2 EL
o Current fAWC GEA Nanh 8
l1to5yr [
Cherenkov — E
® G RBS telescopes ‘ | g
(50 h) : ‘E
10—12 LST — g
e AGNSs ek
I~ Fermi . &
. . - Pass 8 : g
 Binaries Z 45|
P e CTASouth 3 g

- Pulsars : 1 1 IIIIIll 1 ‘l lJlIII| 1 1 IlIllJI 1 1 IIIlIll :

1072 107 1 10 102

Energy E[TeV]

- Extragalactic Background Light

 Fast repositioning and large collection area is required!
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LST design
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FlyWheels (2x300kW)
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LST characteristics

 Optics:

- Parabolic primary mirror of 23 m
diameter and 28 m focal length

Primary dish made of 198 hexagonal
segments

- Effective mirror area is 368 m?

 Focal plane:
- Made of 1855 PMTs

- Pixel field of view of 0.1°

— Total Field of view of 4.5°

* Structure:
- Alt-az mount

- Maximum time For repositioning is 20 seconds

— Total weight of the telescope is ~120 tons
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First LST (LS
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Mirrors and arch installation
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Camera integration and
installation
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Inauguration on
10" October 2018
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LST1: Fast repositioning

i T O 8
MRS

Power needed for

« 20 seconds for 180° rotation in 200 kW 180deg rotation
azimuth (33 seconds for 360°) 150 kW
 Drive speed regulation working as 100 kW
expected 50 kW
- Emergency stops tested and 0; o o . e
correctly handled -50 kW
* Fulfills the requirements -100 kW
-150 kW

Time (ms)
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LST1: Active Mirror Control
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 Active Mirror Control (AMC) allows to focus and defocus the mirrors for
observations at night and safety reasons during day time respectively
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LST1: Point Spread Function cta
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« D80 is 27.84 mm (~0.055°)
 Needs further fine tuning to reach requirement D80 < 25 mm (~0.05°)
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LST1: Camera thermalization [€4%]

Air modules
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Temperature near PMTs is stable within 1 °C during operation
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LST1: Charge flatfielding cta
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Camera performance cta
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LST1: Camera performance ar
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 Acquisition rate reaches 15 kHz with random trigger
 Deadtime is 5% at 7.5 kHz
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First observations

LST1 is performing regular test observations (here August 2019):

Charge: Event ID 106457 Peak Slice

35
4000

_ 3000
E E
= =
S ©
i 200075
=] 2
(=R (=8
> >

1000

0
-1.0 -0.5 0.0 0.5 1.0 -=1.0 —=0.5 0.0 0.5 1.0
X position (m) X position (m)
Charge Timing

Daniel Kerszberg Status and commissioning of the Large Size Telescopes of the Cherenkov Telescope Array

TeVPA - Sydney - 5" December 2019



Planning for the LSTs

CDR 2023: Completion of 4xLST North
AD23: LST South (Phase 1.2), Erection in 24-26

Project Phases
Pre-Construction Pre-Production Production
Current Phase 2019-2021 2021-2025
l ~ 1 1 3 ]
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« LST just completed its Critical Design Review (CDR) last November
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Plans for LST 2-4
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Conclusion

« LSTI1:
- Built in 15 months in La Palma Spain

- Inaugurated in October 2018

- Currently completing the commissioning phase

- Cross-calibration engineering runs with MAGIC to start soon
- Scientific operation will start at the same time

« LST 2-4:
- Many of the elements already built (PMTs, mirrors...)
- Civil works expected to start mid 2020
- Completion of the northern site LST sub-array foreseen in 2023

 LST South (LST 5-8 in Paranal Chile):
- Program to be started in 2022-2023 (TBC)
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