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CTA (Cherenkov Telescope Array) RarS I XCHERTEE &+ Ll PNt L0

An order of magnitude better sensitivity More than 1000 sources will be discovered
Wide energy coverage
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Possible array configuration

CTA Monte Carlo Study =» 5&;&E59: KA (R XFHIRH)
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cta

cherenkov telescope array

S ITE CAN Dl DATES Sites will be selected in the end of 2013

15t : Teide (Canaries, Spain) e
2"d: San Pedro Martir (Maxico), =3
Meteor Crater (USA), Yavapai (USA)

-30

15t : Aar (Namibia)

2"d: Armazones (Chile), HESS
3rd: Leoncito (Argentina)

4th : San Antonio (Argentina)




Major contribution by CTA-Japan

m The role of LST sub-system is

m Achieve the lowest possible Energy
Threshold

m Key energy range: 20GeV-1000GeV

m Expand Gamma Ray horizon
m GRBs (z<4), high redshift AGNs(z<2)
m Pulsars, Galactic transients

m Specific challenges

m Fast rotation for the GRB follow-up
observation

m High throughput optics




Specifications

= The Threshold Energy
s 20GeV

= Telescope Structure

= Diameter: 23m

= Dish area: 400 m?

= F/D=1.2, F=28m

= Dish profile: Parabolic
8 = Isochronicity < 0.6 nsec in RMS

= Single mast supporting the camera
= = Reduce the shadow

= Total weight: ~70 tons

= Fast rotation: 180 deg/ 20sec

» Deformation of mirror dish: <~10mm
» Active mirror Control

» Pointing accuracy: 14 arcsec

Designed by MPI Munich and MERO



1510mm LST MIRROR prototype at Sanko

2.7mm Glass+60mm Al.LHoneycomb+2.7mm Glass

=> CTA #5565 EFH(MPI)
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Specifications
F2F:1510mm
Area:2m?
R:56.0-58.4m

D80: 15mm(1/3 pixel)
Weight: 45kg
Honeycomb with Slits
Water drains

Sputtering Cr + Al + SiO2 + HfO2 + SiO2

250 300 350 400 450 550 600

Wavelength (nm)

500

B Sputtering multi layer coat

=> Cr + Al + SiO2 +HfO2 + Si02

B Reasonably High reflectivity
B Strong protective surface

=>» Long life time



PMD system is installed at ICRR, U-Tokyo

> CTARS 63 515 (RIEX)

PMD - Measurement Principle No.007, R = 57.02m
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Mirrors and actuators on the space frame

> CTAfEH64 FFEH(GIZEXK)

~_ Triangular
Space frame

Pivot (fixed point)
Actuator (1 axis free)

Actuators (2 axis free)

LST-Mirrors:
1.5m (flat-flat)
Hex shape
2m? area




LST-Camera 265 clusters/1855 pixels

(0.1°pixel, FOV 4.5°, Weight< 2 ton)

1720mm

Clusters 1.33kg x 265 <400kg
Two cooling plates <500kg

Plex glass < 70kg
Cables, Switching hub < 100kg
Power module <150kg

Supporting frame < 100kg
Skin of Camera < 200kg
Interface with Arch < 100kg
Garage door < 200kg

Total <1820 kg

< 2 tons



Camera Readout

> CTA #5611E (RX)

Tri Preamplifier
Backplane .,.Gflgeé' S laagll 2
: e




Bandwidth of DRS4 Readout Board

with DRS4 4ch- cascadlnq - 300 MHZ
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Time Schedule for LST construction

LST construction (Jan 201 3)

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

PP-Period
Design Phase

Baseline Design Doc

Detail Design

Technical Report Doc

Prototype of elements

Prelim. Tech. Doc

Second R

Third Review

Final Design Doc

1st Telescope

Production of 1st LST

Quality Control

Tests at factories

Shipping

First Light

Evaluation

Construction

Element Production

Shipping

Integration Test |

Construction

Site

Site preparation

Finance

Finance
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Evaluation

ion Phase

Production II
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[ Shipping |

In Test
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Construction

| construction
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MEXT Project (4 BIJPY over 5yrs)

missioning
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Timeline, Budget and Recommendations

. - - M Budget
B Tlmellne (CTA Consortlum) M CTA (as of 2010): 190MEuro ~ 20 BJPY

B Design Study 2007 — 2010 (completed) B CTA Japan ~20% of the whole construction (4BJPY)
= . - [

pIep Phaée 2010 - 2014 (on going) B Discussion in the domestic communities
B Construction 2015 - 2020 M Future strategy committee in CRC
B Partial operation2017 — =» 3S Recommendation (Highest Priority)

) B Future planning committee in ICRC (Highest Priority)

B Full operation 2020 - 2040

onal organization

m Rec. by EU, US, Internati
Al | @

ASTROPARTICLE PHYSICS

he European strategy— |

OECD Global Science Forum
European Strategy Forum

on Research Infrastructures ESF RI Report of the Working Group

on Astroparticle Physics

A e
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EUROPEAN ROADMAP

ASTRONET FOR RESEARGCH

/] INFRASTRUCTURES

The ASTRONET > Roadmap 2008
Infrastructure Roadmap:

- 1
A Strategic Plan for European Astronomy ?

Report Release e-Townhall
Keck Center of the Natgonal Academies
August 13, 2010
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Summary

Science Case:
— Astropaticle Physics Special Issue, Vol 43(2013)

LiEiRE. TLARBERREAS
— Reviews, BDD, PTDR, Final TDR

AKX B ELTOERANRITT
— Interim Legal Entity (2014-2015/2016) at MPG HQ?
— ERIC (European Research Infrastructure Consortium)

H A ETE [T T (Priority List after the long evaluation)
— Jt 3Bk Teide (Canaries, Spain)
— 3Bk Aar (Namibia)

pig:!
— FAVIZTERED FEILHIIRFES(MPG, Helmholz Assoc., BMBF)

CTA Japan
— Leading the construction of the first Large Size Telescope ($5 5l #EE . F A E)
— Optics for LST: Mirrors, Actuators, Winston cones
— Cameras for LST: PMTs, HVs, Amplifiers, GHz Readout, Cooling, DAQ
— Cameras for SST: MPPCs, GHz Readout (Target System) = CTAZ =66 HE (£ X)



