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weon CTA Telescopes
Cta Array Configurations

array
CTA Observatory consists of two sites, Chile Paranal and Spain
Canary Island to coverall sky.
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cerenkov & 1 A North and South Array
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B CTA-LST array contributes to the sensitivity in low energies

B >20GeV Threshold Energy

B Distant AGNs are observable up to z=2

B X10000 sensitivity for GRBs and AGN flares than Fermi

m First firm observation of GRBs from ground
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4LST Array will come

Pre-Construction Pre-Production Production

Project Phases

Current Phase 2019-2021 2021-2025
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e IMaging Cherenkov
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Gamma-ray

Air shower

Cherenkov light

— Light pool

Detection by
fast cameras
in telescopes

Telescopes

# of Photons:

Energy range
CR Rejection
Angular Res.
Energy Res.
Effective Area
Sensitivity

50photons/m? at 1TeV

20GeV ~ 300TeV
~99.9%
~0.02 degrees
~10%
~10%m?
~0.1% Crab Flux
(10%erg/cm?s)
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- Development of a 2TeV Gamma Ray Shower
from first interaction to the Milagro Detector
E+_.-"' _ Viewed from below the shower front -
/€ Color coded by Energy
\ EM
E+ o (- W
/ v g This movie views a CORSIKA simulation of a gamma ray initiated
e N shower. The purple grid is 20m per square and Is moving at the speed
et ' of light in vacuum. The height of the shower above sea level is
g ' ~ et/ le” | + displayed at the bottom of the screen.
! \ .I \ _ i ", E
[ T o\ e N
, € Color coded by Kinetic Energy. The log base 2 of the

‘“ . kinetic energy is converied linearly to a color with red
' ' corresponding to 2TeV and blue 10MeV.
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Development of a 2TeV Proton Shower
from first interaction to the Milagro Detector

Viewed from below the shower front -
Color coded by Energy

This movie views a CORSIKA simulation of a proton initiated shower.
The purple grid is 20m per square and is moving at the speed of light in
vacuum. The height of the shower above sea level is displayed at the
botiom of the screen.

Color coded by Kinetic Energy. The log base 2 of the

T kinetic energy is convered linearly to a color with red

corresponding to 2TeV and blue 10MeV.
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cherenkov Science with CTA
Energy frontier of Astrophysics

array

Origin of CR Cosmic Accelerators Super Massive Dark Matter

UHECR Blackhole
m Origin of Cosmic Rays (Cosmic Accelerators) Extragalactic

m High Energy Phenomena around Blackholes
B Gamma Rays from Dark Matter Annihilation

4w

Binaries

Super Nova Rem.

TeVCAT
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Shell Type Super Nova Remnants are identified as

telescope
array .
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From S.Funk

B We need 200-300 SNRs to explain the energetics of galactic

cosmic rays
B What is the maximum attainable energy with SNRs
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Candidates Sources for >10%8eV Cosmic Rays

What is the Maximum Energy?
Can reach to 1020eV?

AV EARTH Energy source is accretion disk or
,;;_ﬁ_ray rotation energy of Black Hole?

.5 % -
sy
SYNCHROTRON : "f:'ray Explore Black Hole sub Horizon

PHOTON

JET AXIS

@ LINE OF
SIGHT TO

AMBIENT

PROTON -INDUCED . )
CASCADE Red closed circles are Super Massive Black Holes

observed MAGIC, HESS, and VERITAS

+90

A INVERSE - COMPTON
"/ SCATTERING

Plasma Jet has a‘--speed of 99% light velocity
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Ice Cube Observation (~300TeV) Fermi LAT Observation (GeV)
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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
Gamma rays now

CTA will expand the
visible Universe
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e GRBs: good targets for CTA-LSTs
AW Study the newborn baby black holes

CTA Simulation
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B CTA has the best sensitivity above 700GeV
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e CTA North at ORM

Observatorio del Roque de los Muchachos
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CTA Observatory consists of two sites, Chile Paranal and Spain
Canary Island to coverall sky.
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CTA-LST Project : Big International Effort
BR(Brazil), CH(Switzerland), DE(Germany), ES(Spain), FR(France),

Focal Plane Instr. i IN(India), IT(Italy), HR(Croatia), JP(Japan), SE(Sweden)
Electronics (JP/IT/ES > 4

Camera body (ES)

Camera Supporting

Structure (FR/IT) Mirror (JP)

terface Plate(DE/BR/JP)
Actuator (JP/CH)
CMOS-Cam (JP)

Star Guider (SE)
Calibration Box (IN/IT)

Flywheel, UPS (JP) 2
Computers, network (JP) 4 :
INFRA (ES) g Y Structure (DE/ES)
. 3 Access Tower (DE/ES)

Drive (ES/FR)
Bogie (ES/DE/IT)
Rail (ES/DE)
Foundation (ES)
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E Dish installed on the understructure, Dec 4, 2017
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No damage after ice stor
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LST1 construction

Very good test for the ice load

m Feb 6, 2018
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telescope

Cta chereniov . CTA LST1 Construction
*  Dummy CSS for balancing

Dummy CSS installed 17 Feb. 2018

-




weenior - Gtatus of LST1 construction

Backplanes of the camera installed j§Jan 2018}

o 4 /
1 . e
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IT computer center installed, 2k Cores, 3PB

N
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N m““; 3

e —

Diesel .~ ATS, Transformer B 500kW Flywheel Power Units
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LST1 with 123Mirrors
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eescore 1 Q8 Mirrors for LST1

The Radius of Curvature of mirrors
as a function of distance of the center
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Red: Individual mirrors
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198 Mirrors are brought to the LST1 site



ey Preparation of Interface Plates and
array Actuators in MIRCA

cta

Assembled Interface plates and Actuators




cherenkov | ST1 construction
C a :?,E;’,mpe Installing Mirror Interface Plates and actuators

3 March 2018

Interface Plates
and Actuators

T L3
— Sl A
.

Flywheel Energy Container
50kW =>» 400kW booster




Mirror Installation

Special offer for you: _
' We can put your name with 5kEuro 7§

# There is 'Martin' mirror as well ;)



oo Mirror installation
™™ __ is on-going

28 April'2018




therenev - Camera Supporting Structure

telescope

i by LAPP/IN2P3

cta

Camera support structure :

e production : finished

* Trial mounting : donein February

* Shipment :in progress

* Expected arrival date on site : 21 May




on the trailer

CCta xeeior - Camera Supporting Structure




Cta cereniov | ST Status 2018.06.22
Camera Support Structure Arch

array




Modules for LST2-4+: PMTs

5/15/18

7-dynote 10000 PMTs delivered.
— LST1 PMTs are with 8 dynodes.

QE peaked at 370 nm and >40%
— Slightly better than LST1

HV at Gain 40k ranges 900 — 1200 V.

— This diversity will be compensated by

the attenuation in preamp.
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Modules for LST2-4: Dragon boards Cta

1100 Dragon boards delivered
* Difference w.r.t. 15 LSTs are

— Sine wave injection circuit

— Temperature and Humidity sensor
— Voltage monitor

— Other minor things

750 boards have a bad regulator. They
are being replaced now.

* ~0.1% of DRS4 chips have also problems.
They are being replaced.

* Big capacitor will be protected with an
additional plastic piece




Camera Overview

Front Part

18
~ Positioning
LED

Camera dimensions:

2895x2895x1500 mm
Weight:

2077 kg 4 Pressure
compensation

valves




Camera Overview

Back Part

' | I 3xData Ethemet,

24 v Power
Supply
PSB

o

Power
Dismbutlon Box

Power 400 &
220v
Patch Panel

Slow Control
& Data FO
Patch Panel

Water Outlet

»
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T o i i & P
T e v a— e g e wn
L c— ——— s s

Ambient
temperature
sensor

Pressure
sensor port

3xData Ethernet,
Slow Control
DAQB

1S

24 v Power

Supply
PSB
T ——

Embedded
camera control
ECC

4 Pressure
compensation
valves




Camera Transport “CIEMAT”

‘ therenkoy telescope amy

26th April
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Integration and final test on-go

at IFAE
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cherenkov — CT A North Computing System

telescope
array 2000 cores, 3PB storage ICRR
1.1 The entire system configuration diagram FUﬁTSU

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

end user

Large-diameter telescope x4 Medium-caliber telescope x5
T B o -' R % P \ \ \ \ \ Science data
S ‘ — S . B s < - = 5 Management Genter
\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
I I —=

EmEmEE
< network (10GbE) \ I FortiGate 1500DT
T | T
Disk Management server and f
c ting devi Tel trol

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 theoretical computing performance: 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) Intermal ~ 100GB )
( Management network and control network ( 1GbE) )
[ | | I
Large-capacity disk server Job management server
FUJITSU Server PRIMERGY

ETERNUS DX200 S3 / FEFS

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

MDS x2
MDT x1 3P ETERNUS DX100 S3 x1
I — — .
0SS x2 1 i Shared disk for job management 10GbE (10GBASE-T) InfiniBand (EDR)
GED 10GbE (10GBASE-SR) 1GbE (1000BASE-T)

OST x4




(Cta I'T Container

I Frontal side

—

-l Rear Side

— "'f
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Camera Access Tower

28 June 2018



‘ Cta EEE%I'(’?CTA—N INFRA in Phase 1

\R
[}
1/ 4
f WEATHER
\ . / STATION 1
'~ E 217471m

MST 3 N 3185112m

Phase 1 Schedule:

Detailed Design 2018 Q2-Q3
Start the Construction 2019 Q2
Telescope installation 2020 Q2
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The construction of LST1 is going very smooth

So far we did not see any major problem in the LST1
construction and also LST components

We expect the first light in Sep 2018
LST2-4 will come in 2018-2021

October 10, 2018, Inauguration of LST1 is
scheduled

Breaking News: Large Size PACMAN showed up
at ORM, La Palma Canaries on 11th of May 2018 !!

LST1 telescope construction site - Fri May 11 20:00:01 UTC 2018 - http://www.Ist1.iac.es
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(Cta I'T Container

I Frontal side
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Mounting of ‘Gamera
support structure (CSS)
\Yile June 2018 e
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1) FHlshmg th : accesstower, freeing’ spg cg
- 2) unmountir g of Counter weight
3) Installatir n of CSS N o -
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