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E? x Flux Sensitivity (erg cm? s

t cherenkov CTAN"LST Array
C a a7 Sensitivity x3, Angular Resolution x2
—  Energy Range > 20GeV
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CTA-LST array contributes to the sensitivity in low energies
>20GeV Threshold Energy

Distant AGNs are observable up to z=2

X10000 sensitivity for GRBs and AGN flares than Fermi
First observation of GRBs from ground
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CTA is the ultimate survey machine

observing the early Universe up to 1.6
billion years after big bang (z<2.0)

Visible Universe with VHE | CTA will expand the
Gamma rays now visible Universe
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Cta cheren GRBs: good targets for CTA-LSTs
™ Study the newborn baby black holes

CTA Simulation
Progenitor (Template GRBO80916C)
(massive star) :
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( cta «=w:  Plan for the four LSTs

in CTA North (La Palma, Spain)

Stz 2018 Q1 -/
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Artist view of the central part of CTA North The location of four LSTs
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telescope

qeenion GttUus OF LST-1 construction
Cta ™ _in March 2017

Containers for Telescope Camera Supporting Structure
Structure components

(France, Italy)

Telescope Structure
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Cta ceeniov I ngtallation work of the Rail
7 System, on 4-7 July 2017

=

The last segment closed the large circle
of the rail system

with an accuracy of 0.25mm



w=e Rail system and central
— pin are installed .20

https://www.cta-observatory.org/project/technology/Ist/
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C weor |ngtallation Sequence

array

after the rail system

Concrete foundations
to foresee

k
Install bogies and lower structure

Assemble dish structure on the ground

Elevation

Bearing
Bracket

Lower
Structure Struts
and Knots

Stairs & y g
Catwalks P

_ Mount dish structure and assemble Install the camera access tower and
Install azimuth structure elevation sub-structure/ mount mirrors the camera



cta == LST Mechanics:
Rail and central pin

. Circular rail, made of super hard steel Toolbox 33
- Rack and pinion system: rack on elevated rail
. 12 segments




Clad =~ LST Mechanics: Bogies

6 bogies, 2 of them heavy holding motors, under bearings
All bogie nodes installed on linear guides to allow radial displacement
Only heavy bogies are locked

2 x MOTOR

SPHERICAL JOINT

2 x GEARBOX

2 x PINION




wee LST Mechanics:
Elevation Drive Support

array




((_ta w=z LST Mechanics:

— Camera Supporting Structure

Concrete foundations
to foresee

\
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Drive / Control

LST Mechanics:
Camera Access Tower

material room
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nergy / UPS

All parts in production




telescope

array Mirror Production
High reflectivity, high durability

Developed last 6 years
m Light weight 45kg

Cta LST Optics:

B Tolerance <10um
m Reflectivity > 92%
m Aging ~1% /yr

Before 2016 : 100 Mirror proto.
2016 : LST1-LST2 Mirrors (400)
2017 : LST3-LST4 Mirrors (500)
in production

| ‘ ’1 " 5 i
Shipping after quality check “u‘ “‘“”I” ‘” =

FY 2016 : LST1 Mirrors (200 units)
FY 2017 : LST2-4 Mirrors (600 units)
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Mirror Nr 0074

Mirror coating: Sputtering v 2000 _ . e _
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- LST Optics: Mirrors

Mirror Nr 0074
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:21221':#,‘;“ LST Optics:
Cta i Actuators and CMOS Camera

Introduction : Devices of AMC system

fixed point

actuator
(1-axis free)

* Two Optical Axis Infrared
Laser shoot the screen.

* CMOS cameras monitor
the laser spots.

* Mirrors change
autonomously the
direction according to the

CMOS camera (Imaging Source [ 7% IS _ .
DMKO023GM021) + IP67 hood = 1 given laser position
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LST Optics:

Active Mirror Control

—— A\,

I
e it .
\ \ Stepper motor /

Clamp Angle decoder Power Supply plug

wireless communication
(actuator A: the most distant one)

~5000 AMC trials (one whole night)

e | Signal lost c 1 3 "(1pixel ~ 31 arcsec) 8
“lsianal strength | A-17/Z111 times) ~0.24% residual - )
d 9| B, (4/7600 times) ~0.04% | after AMC - .

= (every 15 min) ‘ _ _. i
i VA B corrections . ﬁ -
- | 3month ﬁ N . T Green: "
> Fa R (14 arcsec .. | .
A 15 ; diUS) 30.2 pixel .
- |_¥_:when antenna direction was adjusted inra .




Cta wnor AMC precision test with
™ __ the test structure at MPI

First adjustment

=

- 7 nights total plots of spot displacement
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Camera Mechan

cherenkov
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array

cta
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e Cluster Holder is already inside the

final tubular structure
e The rear part of the camera is built

e Finishing the front part

Entrance Window



ctq :zow Pixel module assembly at IAC
™ __ Tenerife

ICRR, INFN, KYOTO, IAC

FPI module

265 modules/ Tel.
needed.

270 modules are
asembled @ IAC

10/'“ | % / / a‘ - iy
5~ / * Network switch and trigger 3\ S
Module assembly ' interface board N/ 23



cta == LST: Drive power supply

™ __ with the support by PO

LST total Power during GRB alert with 60 km/h wind
(Azimuth + Elevation Systems)
Normal mode 22kW

400kW° [ /
350 - consumption for 1 LST SOt

___________________________

Rectifier Inverter

Charging
<25kW

in GRBs
FlyWheel 400kW x 10sec

250 - :
Time (s)

Configuration
Vertical for optimum efficiency

M,gewe;;na@ monwne < EXtreme demand on power during
the GRB fast movement
Solution with FlyWheels

§ This is also the UPS for entire

telescope
Fits nicely into a 20 feet container

Stator
Dual Mode
Motor/Generator

~+—————————e Hub
Aerospace high
performance steel

Housing
Vacuum environment




oeone CTA North Computing System
™ 2000 cores, 3PB storage

(o)
1.1 The entire system configuration diagram FUJITSU

The total number of cores: 2048 core (Computing device: 1824 core + Telescope Control Server: 224 core)

The total main memory capacity: 16TB Storage effective capacity: 3PiB

Large-diameter telescope x4 Medium-caliber telescope x5 end user
: ' 2 : ' - ' N N N N N sgg Science data
- o+ - SO - saail &Y s 5 4 S Management Center
AV P \/\| A/ P\
\l/ 24Gbps x4 = 96Gbps \L 12Gbps x5 = 60Gbps ( In the future 15 Expansion to the die) «
Camera Server Camera Server
Dell R730 x4 Dell R730 x5
| 1 o

I Firowall
< network (10GbE) FortiGate 1500DT
| | | | |

FUJITSU Server FUJITSU Server PRIMERGY FUJITSU Server PRIMERGY FUJITSU Server PRIMERGY
PRIMERGY CX2550 M2 x57 CX2550 M2 x7 RX2530 M2 x2 RX2530 M2 x2
The total theoretical computing performance: 61TFLOPS (2.1GHz / 32C / node) The total th ical i : 7.5TFLOPS (2.1GHz / 32C / node)
The total number of cores: 1824 Core total main memory The total number of cores: 224 Core total main memory
capacity: 14.2TB (256GB / node) capacity: 1.7TB (256GB / node)
< Inter-node network ( InfiniBand EDR) Internal 100GB >
< Management network and control network ( 1GbE) )
I | |

Large-capacity disk server

ETERNUS DX200 S3 / FEFS FUJITSU Server PRIMERGY WI th th es Llp,DOI’ t by P O

The total effective capacity: 3PiB (RAID6 Or equivalent) RX2350 M2 x2

MDS x2

MDT x1 . ETERNUS DX100 S3 x1

0SS x2 3PiB Shared disk for job management 10GbE (10GBASE-T) InfiniBand (EDR)

1 File system
osTaa ile syst m— 10GbE (10GBASE-SR) 1GbE (1000BASE-T)




cta === We are building
—— CTA-LSTs in North

CTA LST-1 will have the first light in the early summer 2018

LST2-4 will be constructed in FY2018-FY2020.

We start the engineering run with LST1 in 2018 and the early operation with the
array of LST1-4 in 2020 in La Palma, Spain

The construction of LST5-8 is planned in 2021-2024 at Paranal, Chile




