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Projects to be covered

ICRR,

Institute for Cosmic Ray Research

University of Tokyo
No. " 2019 Final EAE%:)) i |
= 7o /4 oo = =} 3 sHE
=
=
Affiliation Institute Name Title of the Research ResFearch T;;ae\;el Total [2019/1/8/17:00%%Y]
ee
= [ = Jo . . . . 5, {}l/-?
EO1 70 |EHEEXZF FHEWMREMR Teshima Masahiro CTA Project 800 1.200 2.000 % G|
- REETER
A T oD
E02 84 |HHEKZE ﬁﬁﬁ%ﬂ%ﬁfn lIoka Kunihito CTA-Japan Physics Research 0 250 250 (- KEVETHE B a]
£03 18 |mEgA T 28 Voo e Development of It'ocal Plane Instruments for 0 400 400|-5/5)L= a
the CTA Large Sized
KERBEGRR A
e Commissioning of the camera on the first *E-97 (14iL)
e X ey : .
E04 | 97 [R#MKF ;l PEEFZE Z 2 |Kubo Hidetoshi e 0 800 800| . o (24ir) a]
SHEE A AR TE
Installation and commissioning of the first “S5/8L7
EO05 69 |EHEEKXZF FEHBMAER DANIEL MAZIN Large Size Telescope of CTA in La Palma, 0 500 500|-#=z3 % E4L . CTA— |A]
Canary Islands, Spain RERRR
- Set-up and Commissioning of the onsite dat AU
E06 | 2 |EEAZ =t IDANEUARADASCH | T e S 400 0 400 |-HRIBELL F%F | A
center for CTA North in La Palma,Spain WES
EO7 13 |ZEEA i'ﬁ'iﬂﬁﬁlﬁiﬁﬁf Tajima Hiroyasu Development of camera for CTA small-sized 300 150 450 K EEHE a7
AT telescope
EO08 96 |HRKXZF FEHEHEA Ohishi Michiko CTA Monte Carlo Simulation 0 200 200|- KEUEHE a]
. Localizati f high " i
E09 | 45 |EmAZ I gD Nishijima Kyoshi selemeat 0 ebile g mlthed plinheBl 0 400 400(-5/%L% a
emission region in an active galattic nuclei
KEREZHE : . . S 1AV 4
e St f High E G —-ray Objects with
E10 | 98 |BR#K% £ ME=E =% |Kubo Hidetoshi th:dl\);IZGI(;gteler;i:gye gl dbodihe ae bl 0 500 500/ -E-97 (14) a
= p -E-98 (2£i1)
: : *5/\N)LY
El1 112 |HEXZE FHEHARAR Saito Takayuki E?rly siih b L Dot Sl 0 500 500(-#%X3HELL:CTA- |H]
Sized Telescope e
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Introduction: perspective ICRR,

Institute for Cosmic Ray Research
University of Tokyo

Highly Non-Thermal
~Source EeV
P SN P Cosmic Rays

Active Galactic Mo
Nucleus (AGN) ’Y RN

v rays provide greatest GeV/TeV ==

amount of direct information  y-rays
Sketch by R. Ong




Key Science Topics

. Galaxy
. Clusters
Dark Matter — ExGal _ ,b\’b —AGN — 3
Programme ANAL S ST Survey ‘QQ
(77 N
2 Star
boe | — Transients — (LTS
. elinligle Transients Sl
Systems
B el s A e LMC 3
| g _ S @o"\\o — Survey ~ | #.
Galactic O‘&
Plane v
Survey — PeVatrons— “

Galactic

Centre Science with CherenkovTelescope Array

doi:10.1142/10986, arXiv:1709.07997

Sketch by R. Ong



CTA Consortium ICRR.

Institute for Cosmic Ray Research
University of Tokyo

A

31 countries

94 parties

206 institutes

1501 members (535 FTE)

as of June 2019
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CTA layout ICRR.

Institute for Cosmic Ray Research
University of Tokyo
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CTA telescope prototypes ICRR,

Institute for Cosmic Ray Research
University of Tokyo
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CTA telescope prototypes ICRR,

Institute for Cosmic Ray Research
University of Tokyo
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Motivation ICRR.

Institute for Cosmic Ray Research

University of Tokyo
energy flux sensitivity cpel e :
sensitivity versus time
T T T\T TTTT T T T T TTTT T T T TTTTT T T T T TTTT ‘?n\ 10_3 a T T T LU | T T T LI | T T T T TTT | %
- o = = E =25 GeV -
1. E 104 ---E=40GeV  Hg

N 2 s olsselivenimee, ) Tiean o e E=75GeV &
» =R o 107 - = E=100Gev "F§
C}IE q2 L WF == E=250GeV 3
£ ok 10° - =
o 1£ s 78
3 1% w 107 H8
= & 2 = 1€
2 -3 2 10°g =
5 14 g 10° e CTA =k
w g B B EE
5 g 5 1070 e T EL
o y ™ = R T 2
% 100 g s 10" S T
w10 " = =k € = U U T g

E E g § 10_12 E 1 min 10 min thour T §

- 3 o =

B Differential flux sensitivity n E 1013 1 | +, L |

n 1 III 1 1 1111 III 1 1 1111 II| 1 1 1111 III ] 2 3 4

; » ” 10 10 10 10
10 10 1 10 10 Time (s)

Energy E_(TeV)
e LST is optimised for
* low energy gamma rays (increasing accessible volume of the universe)
 rapid slewing speed (for transients like GRBs)

e SST is optimized for very high energies: Cosmic Rays and PeVatrons!
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Mirrors: JP ‘ Large Size Telescope

Interface plates: JP, DE, BR
Actuators: JP, CH
CMOS: JP

Camera Support
Structure: FR

Tens\ion cables: IT

calibration:
IT, HR, IN, DE

Camera electronics: JP, IT, ES
Camera mechanics: ES
Camera safety: FR

Telescope
structure: DE : = v
: Rail: DE
; // é': > 1 N\ :
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TST sub-consortium

mapchart.net

0

- Europe ~ Asia ~ The Americas ~ Africa ~ United States ~

People in |People |FTEin (FTE LST |FTE LST |FTELST |FTELST |
Country CTA inLST |CTA ([total Student |others |scaled
Germany (MPI only) 249 31| 99,88 10,6 1,6 9 9,8
Japan 144 66 50,60 18,55 )2 9,15 13,75
Spain 116 55 53,44 28,62 4,5 24,12 26,37
Italy 292 40| 115,40 124 2 10,4 11,4
France 233 21| 89,63 10,2 0,6 9,6 99|
Brazil 46 3| 16,30 0,6 0 0,6 0,6
Croatia 11 6] 2,80 1,8 0,4 1,4 1,6
Sweden 15 0| 2,00 0 0 0 0
Poland 67 1] 17,90 0,15 0 0,15 0,15
TOTAL 1173,00| 223,00| 447,95 82,92 18,30 64,42 73,57

! ) & «,‘HM

~80 FTE every year

and newly joined
Switzerland
Bulgaria

!‘H\

Mission 1:/
% Four LSTs

More Countries... ~

Picture from LST meeting, 2018

Showcase

Feedback

Tutorial
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Extended Steerin g Composed by Party Ex Officio: M. Teshima

Com = ittee rep resentatives Ex Officio: ). Cortina Ve rsi on 8. 20
Chair: M. Martinez Ex Officio: D. Mazin
LST LST Project Office Lead Systems Engineer:
EXECUTIVE Telescope Manager: G & D. Della Volpe
BOARD P. Marquez N\ Principal Investigators: /" Deputy: M. Heller
M. Teshima / J. Cortina
Project Manager:
Safety and Operations > D. Mazin \ Interfaces and
coordinator: Deputy: M. Will QA/RAMS: Integration
M. Will \_ i) J. M. Miranda
I )
e e I w I W I b 4 I v I D 4 I N T IAC
Mechanical ; ; Camera FPI/ ) e
System Telescope Data Analysis Optical Integration Electronics Aux systems SiPM R&D J. Herrera
Control Software System Crd.: A. Fiasson Crd.: R. Rando
Crd: T.Schweizer Crd.: C. Delgado Crd.: H. Kubo
. Crd: T. Le Flour Crd: A. Moralejo Crd. K. Noda i
Dep. H. Wetteskind Deputy: T. Saito Dep.: R.Paoletti j OES
). Ed Dep. K. Noda Dep. R. Lopez Coto Dep.: M. Teshima - i S — Prod.: E. Chabanne Prod: S.Rosier-Lees -
LStruct. Eng.: ). Eder )L ) U J L ) \Prod.:C.Diaz | (Prod.:T.Saito  J{ 9 T. Le Flour
Dish&Lower e g,‘;}gg@ﬁ Primary Mechanics Photo- Cg;i:reo / Photo-
. Structure == le. Vovk s . Mirror . & Cooling . detectors System . detectors DPPS
H. Wetteskind V. Sliusar J. Sitarek T. Inada C. Diaz T. Yamamoto l. Monteiro G. Ambrosi N A. Moralejo
Onsite
T n Camera |l o Ene GIgba_I
Support C. Pio T. Saito Camera Readout . monItOﬂng Readout SIte/INFRA
— Structure = M. Chikawa == Control m e T. Le Flour ~ : .
S. Fukami - Kubo — . Herme _
G. Deleglise AMC Monte Carlo J. Prast Pointing J. Cortina
- : - . . Calibration -
e S. Fukami A. Moralejo DAQ e Intggratlon
Rails & Trigger roce with PMT :
=  Bogies Drive Offline - T.Saito B Camera == Camera || OnsitelT
e g P— . calibration D. Hoffmann . Calibration D. Mazin D. Hadasch
F. Cassol P. Majumdar
i i Power
Structural Power Dataiguality _ Clock i Light Guide el .
— Verification o K. Noda —_— — J.A. Barrio T.Yamamoto [ Offsite IT
). Eder . M. Teshima ). Delgado
RealTime LST1 " Cabling
" T.Vuillaume camera E. Chabanne
~ operation MAGIC
X-calib MAGIC Dabmendh M. Teshima




Extended Steering Composed by Party Ex Officio:
A representatives Ex Officiog Version 8.20
Chair: M. Martinez Ex Offici
LST LST Project Office Lead Systems Engineer:
EXECUTIVE Telescope Manager: D. Della Volpe
BOARD P. Marquez \ / Deputy: M. Heller
Safety and Operations \ Interfaces and
coordinator: - QA/RAMS: Integration
M. Will J. M. Miranda
(" Mechanical G | & I I A Clamera I I e IAC
Telescope Data Analysis Optical " Aux systems SiPM R&D J. Herrera
System Integration
. Control Software Crd.: A. Fiasson Crd.: R. Rando
Crd: T. Schweizer
Crd Crd: A. Moralejo
Dep. H. Wetteskind OES
. Dep. R. Lopez Coto Prod.: E. Chabanne | Prod: S.Rosier-Lees -
étrud. Eng.: ). Eder » ~ . ) T. Le Flour
- ) Raw Data . Drive
Dish&Lower i Mechanics Photo-
. Structure @ . Calibration . & Cooling g;’:gﬂ . detectors DPPS
H. Wetteskind J. Sitarek C. Diaz I. Monteiro G. Ambrosi A Moralejo
Camera - Camera Embedded mc?rﬁg ‘:’,Ing
Support C. Pio Camera = Readout .
— Structure —  Control T. Le Flour = | Site / INFRA
G. Deleglise Monte Carlo ). Prast Pointing J. Cortina
. - A Moralejo Integration
Foundation, s
Rails & off Trigger with PMT ;
= i Drive ine - . y '
Bogies - | calibration G. Martinez . Calibration D. Hadasch
J. Mundet T. Le Flour
F. Cassol P. Majumdar
Structural ] : Clock
. Verification @ _LDatg guakty | J.A. Barrio Offsite IT
l. Aguado -
). Eder J. Delgado
RealTime LST1
| T.Vuillaume camera E. Chabanne
~ operation
0. Blanch
X-calib MAGIC

\
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Commissioning Power system ([CRR, )

University of Tokyo

Energy storage and the central UPS

UPS System

Inverter
DC/AC

Automatic Transfer
Switch

DC Bus

Braking
Registers

UPS Container (UC) with
two flywheels as a battery
for the fast rotation
(so-called GRB mode)

VYCON vDC (Flywheel) + 4 UCs for 4 LSTs procured
already by Japan
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Commissioning Power system ({(RR.

Institute for Cosmic Ray Research
University of Tokyo

—

Visualization - Mozilla Firefox S Tel Visualization-Mozllla Firefox - D ‘

X L+ ' L % 8 Faizaton X + . 4 L

5 ¢ @ | © & htps://10.1.200.5/webvisu/webisu. htm NS W . ohe = fe)> e 6 ® ;‘r (ps://101200. Uwebvisulwebvisuhtm == © o noe —

| ® Weather monitoring La ... BAM;GIC MAGIC Online... @® Roque de los Muchach.. @ LSTelog @ LST Webcams @ Energy Monitoring > [ @ Weather monitoring La .. @ MAGIC - MAGIC Online... @ Roq ot Bt chach.. @LSTe Log © LST Webcams »

IT EOM. LUCT ucz2 BCS uc4 MST SPR L Temperature Fast UPS g
,‘ f ot | ! { U C 1J 15.8 [°C] Rotation ~ System
— - Humidity e~ e

34.5 [%)]

| No one inside
FIyWheeI Avallable Energy [%]
Fuel Level

|| .,._,..] VR iy [ R PR N T .
100 S glb Ly Lo babndinbainianbobaioi: |

i Y ) \ TV eep——
86.3 (v Utility Genset 0.0 tw | 00" 200 400

e Robust monitoring needed for a stable operation of LST1, but
also for UC2-4 maintenance

 Improved recently (last week!) for the monitoring UC2-4
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Commissioning Power syste

Visualization - Mozilla Firefox

X L+
| @ ﬁ hltps //10 1 200 S/webvisu/webvisu.htm

Weather monitoring La ... @ MAGIC MAGIC Onllne ® Roque de los Muchach...

A CEEE | _ERa . s — T

" 2B aead

86.3 Kw N1

® LSTelog @ LST Webcams @ Energy Monitoring

N O @

IT COM UC1 UC2 UC3 UC4 MST SPR
|

Fuel Level

¥ 100 s
0.0 ww

°C]

Utility Genset
Temperature Fast UPS Temperature
14.7 [°C] Ro’tation System UC3 J 15.2 [
Humidity —~ o e L Humidity
36.2 [%] 36.3 [%]
j water Fire MISTroonnd Niovo ek A ¢ ; Water Fire (g
Flywheel a 6 Available Energy [%]

|||)]»|¢|ia|]||r']llluh

SN

O
OF

Daniel Mazin

lil]lllllll'llllllll‘,ﬁ,

100.0
'.. o |

m ({CRR

Institute for Cosmic Ray Research
University of Tokyo

test sound

Available Energy [%]

Visualization - Mozilla Firefox -
Visualization X | + 3
{(_ -> C ® ® F https://10.1.200.1/w wa u/webnsu htrn 19 : @ ﬁ. mn @O @ -3
@© Weather monitoring La .. @& MAGIC - MAGIC Online... @& Roque de los Muchach @ LST eLog ® LST Webcams
™ Temperature Fast UPS 1
U C 15.8 [°C] Rotation ~ System
W N S N Humhidin = '

34.5 [%]

No one inside
Available Energy [%]

Fire testsound |
A .

Fast UPS
Rotation System

@@

No one inside

Rotation System

G@

Lfff}j?}_:'_‘_?_; No one inside
# Available Energy [%]
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Drive system ICRR,

Institute for Cosmic Ray Research
University of Tokyo

: \ - f
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LST1 dish ( from behind )
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Opt

- 10°

. 10}

Spot center

Cherenkov
Camera center

75
100

" : 3 SN
‘ . l.l‘,‘m\\ e
1 J X T
A\

b’
A
< S
£ o i

friendly GUI

Stable operation with Look-Up Table mode,
PSF within one PMT pixel, close to the

by an operator-

PSF(D80)
D80=27.84

A

PMT 1 pixel

125
150
175

requirement. The precision CMOS mode to be

implemented

Zd = 10-20 deg, Vega

25

Kyodo

See Noda talk for details

Daniel Mazin



E04 Camera Commissioning ({(RR,) )
University of Tokvo

DRS4
Frontend (3nal0g Switching regulators/

Amplifier memory) Linear regulators

FPGA
/_1_\ . l ADC , - |
T o o S L
™ JW o T T J - i i

CTA DRAGON READOUT BOARD VERS

(3 PCBs) (2 PCBs)

Figure 2.55 — Photo illustrating the arrangement of the PMT power supply electronics and PACTA boards.

Assembled module

DRS4 readout

Slow-Control
Board
N\

Light 7/ P{"TS - N\ P e g . Analogue Tri
E 'z Light guides S i

\
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E04 Camera Commissioning  ( Cta

Time resolution, calibration pulses (80p.e) Electronics noise level
[ before calib pulse after correction (HG, pix0)
400 [1 after relative correction 107 4 1 before (mean 2.5, std 8.4)
[ after absolute correction 1 dt corr (mean 0.0, std 7.2)
350+ 104 [ spike cut (mean -0.0, std 7.1)
200 ] RMS before: 1.7ns
27 | RMS after: 0.4ns e ADC
g ™ p.e.=30 ADC
g 250 (pulse height)
$ 200 }l 1021
E before
Z 1507 ‘ 1 Lot :ILI‘L'—\ corrections
1001 { W | Ilh After corrections ’_|
50 100.
0! d . . = l l
0 10 20 30 40 10 —40 -20 0 20 40 60 80 100 120
Arrivial time [ns] ADC
32000/
E [ | @ Comerarae - Noise level
| @ Busyrate :
- — 9.9 ADC (0.20p.e.) due to electronics
80001~ noise
6000/ — 29.5 ADC (0.98p.e.) with HV on in dark
; | patch (dominated by NSB)
4000}|— :
- S « Time accuracy at 400ps level
2000~ y ' o | « Can handle data rates according to specs
055000 > 4000 6000 8000 10000 12000 i4000 18000

input rate[Hz]



E04 Camera Commissioning ({(RR

Institute for Cosmic Ray Research
University of Tokyo

« Camera charge flatfielding (same light intensity produces same signal strength in
readout channel) successful and is stable over months

e The readout has two gains — high gain (HG) and low gain (LG) — to increase dynamical
range. X-calibration between the HG and LG is achieved on a level of 1% agreement

HG / LG correlation

Q flatfielding HG / LG calibration

p.e. HG - LG
pixels 1855 HG 300 - pixels 1855 # of estimated p.e. in each pixel
140 1 mean 86.29 LG mean -0.7546
std 6.195 std 2.53 20
120 pixels 1855 2501 [C) 100
mean 87.05 -
100 { std 6.538 200 - g 90
v v .
Y 80 ) 8
= 3 150 g
60 | =
100 - o 10
40 - “
‘ # 60
20 50
oL : : 0- ——— || 50
50 75 100 -10 0 10 20 30 0 60 70 80 90 100
p.e. p.e. diff. # of estimated p.e. (HG)

Daniel Mazin Kyodou Riyou report December 2019 22



EO06 IT centre ICRR,

Institute for Cosmic Ray Research
University of Tokyo

S y AN )
Hum|d|f|er (inside) & water tank |
} are being installed and connected [

f

!

Commissioning Container
|

@ ... CTANIT organisation

— this month by Ayumar ¥ r ——  CTALDAP users N\ )
el ST l-ooiﬂ P (  omz
| - > b, b users
. sl .
4 T, = SHEey g CTA roles (operator control, etc) cp01
: FUJITSU ™ =T ¥ x.
3 W | f telescope servers 01 - 07 ﬁ:omputmg nodes 03 - 57 )
§ — J
1
camera
bl f operator nodea
\. v,
~~~~~~~~ - ”(\ J >
st CTA roles (operator, control, etc)
(fefs3 )
FEFS COMMON
{ DATA J kk JJ

Re-organization of network structure

. Back-up server (RAID10 System) with 100TB installed at
I Onsite |IT center CALP

Rece nt aCtiVitieS * Backup of sensitive data offsite

Erroneous cooling and fire alarm system fixed
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E11 Early phase observations with LST1 ([CRR,

Institute for Cosmic Ray Research
University of Tokyo

e Ongoing cross-calibration between MAGIC and LST1

Core position of coincidence events

Core position of MAGIC+LST1 events

Comparison of image intensity

of the coincidence events

—
- - " I 'I - - + MAGIC1 MAGIC2 v.s. LST1
200 n-events = 102268 "R -..l..-ﬁ .. - + MAG|C2 10' 1 L_| -..'
LT '*_' LST1 10* . .
o L T r
I
o H o . .I- .l o 3 .
200 A R
Lo - E " e s -- f I 3 4
E' -" 'y " .- { - 10 103 -
|} o = p— .-
'é -| :' . ¥ " 2 10* 3 - §
(o) k " - E & L
= 0 #l a" g 'umm g w [m] s
- o v N o
A o -‘ n, ™= ‘s N c
-t 107 % - - 2
§ - [ ] ] g 103 3 §
-4 W
. a " a 10
. " =
- 10 104 -
a = o
: prelimina
- "m ,-"
. 10! Ty T T 1073
46; 10° 10 10 10° 10* 10° 10°

West -> East [m] MAGIC2 size [phe]
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E11 Early phase observations with LST1 ([CRR,

Institute for Cosmic Ray Research
University of Tokyo

E < 100 GeV 100 GeV < E < 200 GeV 1 TeV<E<2TeV

BN gamma 8000 1 mmm gamma 3000
25001 — gfaoton 7000 | ™= gfaOton _—
2000 -1 6000 1
2000
5000 1
1500 1 2000 | 1500 1
1000 1 30007 | 1000 1
2000 I
500 | ' 500 4
1000 - B gamma I
s proton
Y’ 02 0.4 06 038 10 Y 02 04 06 08 10 Y’ 02 04 06 08 10
gammaness gammaness gammaness
source dependent analysis
alpha cut = 6deg
4500 _gammaness>0.9 & intensity>250 200 _gammaness>0.9 & intensity>1000 A SOU rce dependent
= cavorr | el = casorr analysis
35001 fk ' :
. L — 5500 e Appropriate for known
gzsoo- -M 2400' pOiﬂ’[ ||ke sSources
§2000{ | | % 300 -
£ sool | £ - Clear detection of the
2 | 2 200 2 2
1222:  ignisicance=Nex/sart{Nbg) - Crab Nebula first time
oLl 0 we pointed to it!
20 60
alpha [deg] alpha [deg]
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1 run: 30 min on Crab

N w IN
o o o
o o o

Number of events

—
o
()

Run 1618
-300 10
250 i
i = -0.90
200 o
@ ;
100 5 0-78
< V)
50 0.6
0
ON data
# Reconstructed position
% Crab position
ﬁ_J_l—_\_‘—\_l—‘— _'_,—_—'_\—f_‘—;[__[—'—’ﬁ_:——’ﬁ
I _|_I
|
|
10 20 30 40 50 60 70 80 90
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ICRR,

Institute for Cosmic Ray Research
University of Tokyo

)

[WRARARARRARRAR =

+21165,70 P
\ A

LST 4

) ":.mni\ﬂlll\b,'
2 ey
U1 +od7220 O Q
/ KA
/ ——=~ > %
e | | P \\“
ey A2, A

B\

e

l !r.

(CLITTITIY]

LINEA DOMINIG PUBLICO

\ INER T ﬁE‘D‘E‘ETJ_
1
/

z;:},;’ R
- A
o s N
7 /

)

o
COORDENADAS SISTEMA UTM 28R

TELESCOPIO X Y

/’/ LST-2 217542,210 3185033,610
LST-3 217560,550 3185143,810
LST-4 217673,630 3185096,630
MST-03 217401,117 3185099,180
INSTRUMENTACION AUXILIAR X \
ESTACION METEO 1 217471,000 3185096,630
ESTACION METEO 2 217770,000 3185094,000
ESTACION METEO 3 217718,000 3184875,000
FRAM 217703,000 3184911,000
LIDAR RAMAN 217381,000 3185155,000




ICRR,

Institute for Cosmic Ray Research
University of Tokyo

LST2-4

ID Duration  Start Finish 12018 2019 2020 2021 2022 2023
Task Name Otr 10tr 20tr 3/0tr 40tr 10tr 20tr 30tr 40tr 10tr 20tr 30tr 40tr 1otr 20tr 30tr 40tr 10tr 200tr 30tr 410tr 10tr 2
1 | Sign Contract for Short Project Odays 01.08.1901.08.19 ¢ 01.08
2 | Basic project ready for submission Odays 08.11.1908.11.19 ¢ 08.11
3 | All Permissions granted O0days  15.06.20 15.06.20 ¢ 15.06
4 | Sign civil work contract Odays 13.07.2013.07.20 ¢ 13.07
5 | Civil Works start Odays 21.08.2021.08.20 ¢ 21.08
6 | LST2 construction starts Odays 18.02.2118.02.21 ¢ 18.02
7 | LST3 construction starts Odays 18.03.2118.03.21 ¢ 18.03
8 | LST4 construction starts Odays  15.04.2115.04.21 ¢ 15.04
9 | LST2 construction completed Odays  19.04.22 19.04.22 ¢ 19.04
10 | LST3 construction completed Odays  15.09.22 15.09.22 ¢ 15.09
11 | LST4 construction completed Odays 27.12.2227.12.22 ¢ 27.12
12 | LST2 ready for acceptance Odays 16.12.2216.12.22 ¢ 16.12
13 | LST3 ready for acceptance 0 days 16.05.23 16.05.23 ¢
14 | LST4 ready for acceptance 0 days 25.08.23 25.08.23
15 | Project and Permissions LST2-4 788 days 18.07.17 23.07.20
44 Civil Works 180 days 21.08.2029.04.21
49  Removal of LST1 assembly platform 100 days 23.07.2109.12.21
53 | Optics 935 days?02.05.16 29.11.19
58 | Mechanics 865 days 21.05.18 10.09.21
190 | Camera 1697 days02.05.16 01.11.22
236 | Installation 503 days 22.01.2127.12.22
264  AIV (commissioning) 343 days 04.05.22 25.08.23

e LST 2-4 construction finished by 2022
e LST 2-4 commissioning finished by 2023

Daniel Mazin
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Space-Earth Environmental Research

“*Nagoya group is in charge of SiPM and software for the Compact

High Energy Camera (CHEC)

»» CHEC prototype with SiPM was installed on the ASTRI-Horn
telescope (one of SST telescope designs) in April

»» Successfully captured air-shower images

< ASTRI/CHEC was chosen as an SST baseline design
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Credit: Jason Watson (Oxford/MPIK)
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Gamma-ray Cherenkov Telescope
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Institute for
Space-Earth Environmental Research

‘ cherenkov telescope array Iﬁ

“*Nagoya group is exploring a possibility to employ SiPM for MST
»» Cost per area was a critical issue for SiPM in MST since total photon
sensor area is ~27 m? (SST photon sensor area is 6 m?)
4+ Now SiPM cost is comparable with 1 inch PMT used in MST

 Integrated light yield (LY) over Cherenkov spectrum of SiPM with light
concentrator needs to be verified

4+ Integrated light yield for Cherenkov signal is similar between SiPM
and PMT with a proper filter to cut off NSB peaks above 550 nm
4+ NSB light yield is ~10% less (better) for SiPM

4+ SiPM is a viable solution for MST camera

= 5p 3 —— PMT simulation s NSB light | —— PMT simulation
e = SO RSSO RS SRS S > —— SiPM simulation o after filter | —— SiPM simulation
S CTA PMT QE s : : : 5 : -8 ; : : : ; : :
BB o CTA.SLP.M..P.DE ................................ :
- s b
7 N £ 0.2/
= o [
e A T T é
- g -
25 :_ ':"'. """" & ' """"""""""""" "“.""' """"""" 0'15
2 __ ............................ 100Ger ........... .. .......................... \.._ ............. -
15E ....... CherenkoV . ""tiiii N\ S0 [ S S R S S R
E spectrum PN :
1E ; -
= i . La Palma 0.05~
05 :_ ............. ; :..5.? .............................. NSB.sbe..é{FuﬁI... :
800 ':300 - 400 I ; lE_)()()I : : I6()0‘ : I l700 0_|.III| 111 1111 | 1111 - 1 ()_I
wavelength, nm 0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Angle (deg) Angle (deq)

Gamma-ray Cherenkov Telescope
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FOS: CTAE7AH/OA> = a2 L —> 3 >~
(CTA Monte Carlo Simulation)
Amount of approved budget

____Equipment | Domestic Travel

0 k yen 200 k yen (203 /)

Purpose :
Domestic travel money for the participants of F2F meeting,
held on 2019-05-27 @ Kashiwa
* Annual event mainly targeting newcomers
* Joint host with ODA (Onsite Data Analysis, E11) group this year
e 22 participants from 6 institutes
* Includes introductory courses for beginners
* Usage of ICRR computer system, review of recent analysis
methods, etc..
* One day was not enough to cover all the topics

CEEDH Y DE 2 &0 F 9 Thank you for your supports



Topics CTA-Japan ASWG covers

* AS — “Analysis and Simulations”, here Simulations = air shower MC
* Recently some (many) of items are overlapped with ODA

* Muon ring analysis with LST (MC and real data)

* LST mono analysis (MC and real data)

* Deep Learning and other Machine Learning techniques (MC)

* Evaluation of SiPM performance (MC)

* |nvestigating influence of the uncertainty of hadronic interaction on the
CTA IRF (MC)

* .....and more topics...

ERRENARDAE

South site, LST+MST+SST array, z=20deg, average of North+South pointing

Differential sensitivity Background rate(p+e-)
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p analysis with CTA-LST

Yamamoto+, JPS meeting (2019 Sp.)

Effect of uncertainty in hadronic interaction
Ohishi+, TAUP2019




MAGIC project ICRR,

Institute for Cosmic Ray Research
University of Tokyo
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Radio galaxies: M87 ICKR

University of Tokyo

Localization of very high energy gamma-ray emission

region in an active galactic nuclei (E09)
- M87 : 2019/1/19 — 6/20(24 nights including 19 moon nights)

- Excess :4.90 (> 200 GeV, 32.4 hrs)
- Average integral flux(>300 GeV) : (1.2+0.3)x10-13 ph cm-2s-1

- Light curve

- K. Nishijima, J. Kushida, S. Tsujimoto,
T. Ogata, T. Furuta, Y. Nabatame, Y.
Harada (Tokai University)

Flux (cm? s™) for E > 300 GeV

- M. Teshima, D. Mazin (ICRR,
University of Tokyo)

58500 58520 58540 58560 58580 58600 58620 58640 58?:'53[)
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Localization of very high energy gamma-ray ICQ{Q{
emission region in an active galactic nuclei (E09) st for CasmicRay Rescaron

University of Tokyo

* Ton396, BL Lac, 0.101 <z < 0.36

« 12 out of 16 CLASS (radio survey) High peaked Bl Lacs have been established in TeV
- Ton 396 is one of the missing 4. Let’s check it!
« 2016/12/28 — 2017/1/29 (11 nights, 11.9 hours after cuts)

 MaTadJu image cleaning to achieve lowest possible threshold

MaTalu cleaning

Nevents
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ez[degz]
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Pulsars:

— Crab VHE vs Radio Giant pulse correlation Study

Effelsberg or Westerbork

1450 T T T T T T T

S MC before !—4
3 1400 X MC centered +—— |
et MC after ——

2 1 L Data before X |
3 350 - Data centered X

C

S 1300 Data after X |
a T |+

Q 1250 -
I

g 1200 H( i
> X E&

o kOB B w2k

“§ 1150 l @ >ﬁ151< .
@ KL

€ 1100 .
3 1

2 1050 1L 1 1 1 1 1 1 1 1 1

19 1/3 1 3 9 27 81 243 729 2187 6561
Search Window [Pulsar Periods]

* 16 hours of simultaneous observation of the Crab pulsar.

* No significant correlation found

 Upper limit on the VHE gamma-ray flux enhancement
during GP is estimated to be ~ 740%

 Accepted in MNRAS, arXiv:1911.00634v1

Daniel Mazin

“k E“Wﬂ J*

“E Excess: 37.1 +- 6.8 (8.0 o)

=,

— Fermi > 25 Ge_

= Excess 4 4 25(240)

Boomerang: > 100 MeV :

2071628

Fermi > 100 v

Excess: 11929.3 +- 271.1

mﬁ MMW% i T\

Boomerang:>10 GeV - -

Fermi > 10 Gie.}

Boomerang: > 35 GeV E :

83
SEg

Observation of Boomerang Pulsar —

one of the 12 pulsars
detected by Fermi
above 25 G_-eV
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Gamma-ray binaries ICRR,

Institute for Cosmic Ray Research
University of Tokyo

Swift XRT
XMM
Suzaku |
Chandra
NuStar

< > % o B

Binaries with MAGIC

HESS J0632+057 (PI: D. Hadasch)

* Joined effort of H.E.S.S,,
MAGIC & VERITAS and X-ray
instruments

* Paper to be published in
FY2019

LS 1+61 303 (PI: D. Hadasch)

* New observation proposal for
2020 submitted

e 20 hrs of data taken in 2019
within campaign with VERITAS
and optical telescope Toobsaner]
-1.5 . 0263| high state
LIVERPOOL on La Palma T

Flux E>350 GeV (1/cm?/s))

Inktermediake [
sktate

~irst
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First VHE-y detection of GRB: 190114C

Bright long GRB by Swift-BAT

MAGIC observed from 50 s (not
the fastest but well within Too)

zenith angle ~55 deg, moderate
moon => Eth = ~300 GeV

z=0.42: 3rd closest in MAGIC

>20 sigma online, >50 sigma
offline = First clear detection
of a GRB in the VHE regime

2 papers in Nature
Main contributors from Japan:
Inoue, Noda, Fukami, Vovk,,,

ATel #12390 (and also GCN #23701)

[ Previous | Next | ADS| ]

First time detection of a GRB at sub-TeV energies;
MAGIC detects the GRB 190114C

ATel #12390; Razmik Mirzoyan on behalf of the MAGIC Collaboration
on 15 Jan 2019; 01:03 UT
Credential Certification: Razmik Mirzoyan (Razmik Mirzoyan@mpp.mpg.de)

Subjects: Gamma Ray, >GeV, TeV, VHE, Request for Observations, Gamma-Ray Burst

Referred to by ATel #: 12395, 12475

The MAGIC telescopes performed a rapid follow-up observation of GRB 190114C (Gropp et al.,
GCN 23688; Tyurina et al., GCN 23690, de Ugarte Postigo et al., GCN 23692, Lipunov et al. GCN
23693, Selsing et al. GCN 23695). This observation was triggered by the Swift-BAT alert; we
started observing at about 50s after Swift TO: 20:57:03.19. The MAGIC real-time analysis shows a
significance >20 sigma in the first 20 min of observations (starting at TO+50s) for energies
>300GeV. The relatively high detection threshold is due to the large zenith angle of observations
(>60 degrees) and the presence of partial Moon. Given the brightness of the event, MAGIC will
continue the observation of GRB 190114C until it is observable tonight and also in the next days.
We strongly encourage follow-up observations by other instruments. The MAGIC contact persons
for these observations are R. Mirzoyan (Razmik.Mirzoyan@mpp.mpg.de) and K. Noda
(nodak @icrr.u-tokyo.ac.jp). MAGIC is a system of two 17m-diameter Imaging Atmospheric
Cherenkov Telescopes located at the Observatory Roque de los Muchachos on the Canary island La
Palma, Spain, and designed to perform gamma-ray astronomy in the energy range from 50 GeV to
greater than 50 TeV.

"Discovery" paper: MAGIC Collaboration, "Teraelectronvolt emission from the y-ray
burst GRB 190114C", Nature 575 455 (2019):

"MWL" paper: MAGIC Collaboration, Fermi, Swift,,, (>20 instruments), "Observation
of inverse Compton emission from a long y-ray burst’, Nature 575 459 (2019)
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MAGIC Publications in the last year ([('RR.

Institute for Cosmic Ray Research
University of Tokyo

[1] "A fast, very-high-energy y-ray flare from BL Lacertae during a
period of multi-wavelength activity in June 2015"

Astronomy and Astrophysics,623,A175; DOI:
10.1051/0004-6361/201834010

[2] "Discovery of TeV y-ray emission from the neighbourhood of the
supernova remnant G24.7+0.6 by MAGIC"

Monthly Notices of the Royal Astronomical Society,483,4578;
DOI:10.1093/mnras/sty3387

[3] "Deep observations of the globular cluster M15 with the MAGIC
telescopes"”

Monthly Notices of the Royal Astronomical Society,484,2876;
DOI:10.1093/mnras/stz179

[4] "MAGIC and Fermi-LAT gamma-ray results on unassociated
HAWC sources"

MAGIC and Fermi-Lat Collaborations,
Monthly Notices of the Royal Astronomical Society,485,356;
DOI:10.1093/mnras/stz089

[5] "Measurement of the extragalactic background light using MAGIC
and

Fermi-LAT gamma-ray observations of blazars uptoz =1"
Monthly Notices of the Royal Astronomical Society,486,4233;
DOI:10.1093/mnras/stz943

[6] "Constraints on Gamma-Ray and Neutrino Emission from NGC 1068
with

the MAGIC Telescopes"

The Astrophysical Journal,883,135; DOI:10.3847/1538-4357/ab3a51

[7] "Teraelectronvolt emission from the y-ray burst GRB 190114C"
Nature,575,455; DOI:10.1038/s41586-019-1750-x

[8] "Observation of inverse Compton emission from a long y-ray burst"
Nature,575,459; DOI:10.1038/s41586-019-1754-6

[9] "Testing emission models on the extreme blazar 2WHSP

J073326.7+515354 detected at very high energies with the MAGIC
telescopes"

Monthly Notices of the Royal Astronomical Society,490,2284;
DOI:10.1093/mnras/stz2725

[10] "Statistics of VHE gamma-Rays in Temporal Association with Radio
Giant Pulses from the Crab Pulsar"

Accepted for publication by Astronomy and Astrophysics; arXiv:
1911.00634

[11] "New hard-TeV extreme blazars detected with the MAGIC telescopes"
Accepted for publication in Astrophysical Journal Supplement;
arXiv:1911.06680
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