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CTA: Big International Project

—W:, B- % " | | - i - \\i
gu1ruwg- SRRy 1 ),

v-vr-;¥

O 1200 SCIentlsts from 29 .
~countries = -
- m 101 scientists from Japan -
W LST is the main contribution -
from CTA-Japan |
N Japan is expected as a ml' |
. contrllqﬁtor |

" In comparison with current

instruments, HESS, MAGIC |
and VERITAS

- Sensitivity x 10 =~ |
Angular resolutions x 3-

" Energy band x 100 - .

Gamma ray horlzon (z<4)' "

Objects X 'IO ‘ s

’ h\“
h_ A
7 il




CTA huge array

(Cherenkov Telescope Array)

CTA consists of two stations, South and North
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Differential sensitivity (C.U.)
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CTA (Cherenkov Telescope Array) covering 20GeV-100TeV

An order of magnitude better sensitivity

Wide energy coverage
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CTA Large Size Telescope

Major specifications
® Threshold energy >20GeV

m Telescope Structure
B Diameter of dish 23 m
®m Parabolic optics 389 m?
®m focal length 28 m
® Weight 100 tons
® CFRP mirror supp. structure
B Fastrotation  180°/20sec IR e 2a 2\
®m Tracking accuracy 14arcsec g ) 3%
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LST Project : International Effort
I BR, CH, DE(40), ES(82), FR(21), IN, IT(28), JP(60), SE
Camera body (ES/DE

CSS (FR/IT) o)

MIR (JP

Interface PL (DE/BR/JP)
Actuator (JP/CH)
CMOS-Cam (DE/JP)

StarGuider (SE)

$g = FILTIY CalibBox (IN/IT)

Structure (DE)
Access Tower (DE/ES)

Drive (DE/FR/ES)
Bogie (DE/ES)

Rail (DE/ES)

Found. (DE/ES/INFRA)




Ultimate Survey Machine for the
extragalactic sources, AGN Survey (z < 2.0)
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GRB: Simulation

(template: GRB080916C)
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Search for DM

m,~ 50-2000GeV

thermal freeze-out (early Univ.)
indirect detection (now)
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Excluded by CTA
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Complementarity with Direct Search,

Indirect Search, and accelerators
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CTA Candidate site

® Canaries (Spain)
® San Pedro Martir (Mexico)
® Arizona (US)

R S a T

CTA South L
® Aar (Namibia)
® Armazones (Chile)
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Japanese contribution to LSTs
1510mm Mirrors, Active Mirror Control, Flywheel
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Mirror production process
Sputtering and Cold Slumg

Making hex-shape box

I I SUS410 plate |
Glass sheet 2.7mm) ;\/
_ o

Giving pressure of 1ton

Press with 1ton

Glass sheet 2.7mm

Glass sheet 2.7mm

95

a0

Put in honeycomb and rear glass sheet

Glass sheet 2.7mm
Glue

Glue
Glass sheet 2.7mm

Keep it for 2hrs at 80°C

Press with 1ton Keep 2hrs at 80°C

141

Glass sheet 2.7mm
Al Honeycomb 60mm

Glass sheet 2.7mm

Aulti layer sputtering coat:
T+ AN+ Si02 ¥ HfFO2 ¥ Si02-

%50

300 350 400 450 500 550 600 650

wavelength [nm]

Honeycomb with slites

water drains



ics, DAQ
» Cooling plate

x 1855 GHz readout system

x 1855 PMTs

readout

Camera box
PMTs,
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Cooling, Photomultipliers, Electron




LST Camera Structure

Entrance

Cluster: 7 PMTs + Readout
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Spain, France, Japan
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Manufacturing
Water cooling
(used in MAGIC)

® Design




PMT + CW-HV

® 1855 PMTs /cam Cockcroft-Walton HV
1.5"PMT

developed with HPK
R11920:100

Low power consumption 50mW/ch
HPK, 850-1500V (15t Dy: 350V

reamp PCB

High Q.E. Low after pulse rate

Req. average Average Req.
] >32%  41% ~0.0045% <0.02%__
f el | ASIC : Spain
Peak Q.E. [%] After pulse (>5p.e.) rate [%] D e SI gn : J a pan 22




Analog-memory DRS4 chip from PSI
LST Readout 1G Sample/sx4 usec depth

PMT side Backplane side
& DRS4 Gbit Ethernet PHY ‘

Frontend (analog Switching regulators/
amplifier memory) ADC FPGA Linear regulators

136mm
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Performance of DRS4 readout Dragon

ADC peak
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Schedule of the LST construction

LST Construction Schedule (January 2015)

2013 | 2014 | 2015 2016 2017 2018 2019 2020 2021 2022
N T N D B N N T P N D Y S R T P R P D R S R B N N B O R R Y N S R R P N B B O B R M P D S MR R P D P

PP-Period

Project Phase 0 = . ¢ 0 PNasSeE

Prototype of Elements

Ext. Eng. Review

Critical Design Review

LST-1 Prototyping/construction
Production of 1st LST Production of the First LST elements
Quality Control Quality Control
Tests at factories Integration tests
F, dation Foundation

Foundation Ready

Shipping Shipment '

Installation on site | Installation

== Comissioning

First Light

Evaluation

Construction Construction of LST 2- LST 8
Element Production BrackahyainbiFSIcE
| Production of LST 3 | production of LST 5 [ Production of LST 7 [

Integration Integ.2 | | Integ.3 Integ.4 | | Integ.5 Integ.6 | | Integ.7 Integ. 8 |
Shipment | ship.2 | ship.3 | ship.4 | ship.5 | ship.6 | ship.7 | ship.8 |
Installation on site Inst. 2 Inst. 3 Inst. 4 Inst. 5 Inst. 6 Inst. 7 Inst. 8
Comissioning C.4 C.5 C.6 C.7

Operation Partial Operation

Site Dev. Site Development
Budget 1

Budget For LST-2 to LST-8

Budget Operation




Roque de los Muchachos

MAURITANIA

[ Telescopes
) Meteorology

) Residence and
services

ORM Status Report
) Visits

General public

Communications media

-

o Telescope web pages

o |AC Telescopes and
instruments

o How to get to the ORM

= How to get to the CALP

o The Sky Law

o ORM images

o Gran Telescopio
CANARIAS (GTC)

(External link)

o Site testing (External
link)

o LPIYA

Observatorio del Roque de los Muchachos

) Telescopes

Gran Telescopio CANARIAS William Herschel Telescope Telescopio Nazionale GALILEO

(GTC) Type: Nightly, @ 420 cm Type: Nightly, @ 350 cm
Type: Nightly, @ 1135 cm o Web of Web
o Web

Nordic Optical Telescope (NOT) Isaac Newton Telescope Liverpool Telescope

Type: Nightly, @ 256 cm Type: Nightly, @ 250 cm Type: Nightly, @ 200 cm
f Web o Web o Web

- i

MERCATOR  AUTOMATIC TRANSIT CIRCLE  Swedish 1-m Solar Telescope
Type: Nightly, @ 120 cm Type: Nightly, @ 18 cm (SST)
= Web o Web Type: Solar, @ 100 cm

o Web

DOT MAGIC SuperWASP
Type: Solar, @ 45 cm Type: Other, @ 1700 cm Type: Other, @ 200 cm
o Web o Web o Web



Possmle CTA North Tg La Palma




4 LSTs and two MAGICs

at ORM MAGIC

LST2-LST42 2017-2020
41STs also in South

LST-1 2015-2016
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B CTA will study with an unprecedented sensitivity
B Cosmic Ray Origin

Summary B Super Massive Blackholes, their environment and evoluation

B Dark Matter at G.C. and dwarf galaxies
B CTA-Japan makes a major contribution to CTA-LSTs
B Construction 2016-2020 -

B Design Study =» Preparatory Phase =» Construction .
B Finance Germany 51MEuro, Italy 30MEuro, Spain S0MEuro
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