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Study of high-energy celestial objects by wide-band GeV-TeV gamma-ray
observations with extreme high sensitivity

KUBO, Hidetoshi
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CTA is a next-generation gamma-ray observatory with an order of magnitude
higher sensitivity in the 20 GeV - 300 TeV energy band than current telescopes. We have developed a
camera module (photo-detector and GHz waveform-sampling readout electronics) for a large sized
telescope of the CTA. With the gamma-ray telescopes in operation, MAGIC and Fermi, we have observed
high-energy celestial objects such as active galactic nuclei, pulsars, and binary systems, and then
studied the emission mechanism and the particle acceleration mechanism. From these observational
results, we have considered the science themes with CTA.



TeV

Fermi
TeV

10

2000

Telescope Array(CTA)

100

(1) CTA
(20 GeV)

20

Credit:(TA Consertium

23m

()
MAGIC
100 MeV

CTA

(1) CTA
23m

@

GeV

TeV

10 TeV

100
GeV

Cherenkov
CTA

GeV 300 TeV

23m ( )

Fermi

CTA

1/14

TeV

MAGIC Fermi
GeV 10 TeV

CTA

(1) 20 GeV 300 TeV
CTA

1.5

7
1 GHz

0.1

23m

PSI

BedrH L EIEE

[eHzm RS> T o

CTA

265

CTA

35
1/8)

1/14
LED



133
(
19 )
@ TeV MAGIC
Fermi 100 MeV 10 TeV
IC 310 5 2
y MAGIC
( ) y
20 MAGIC
Y
(BH)
Y
‘”;:CrabﬁﬁEEXS 105 | |
: °:2§’Crab§§f§ x 1
i
1C310
GeV) ( )
)
PKS 1441+25( 0.94)
MAGIC y
Fermi MAGIC
Y
(BLR) BLR
(EBL)

EBL
EBL

QSO B0218+357(

0.95) MAGIC %
TeV
y MAGIC
Fermi
Fermi MAGIC
Y
EBL EBL
Fermi 2FGL
J2001.1+4352 BL Lac
MAGIC
MAGIC J2001+435
« )
(8SC)
! s
10° 1 = o’%
E | 1~
m"“;— Ix _% 0%

TSR . oents

i /// MAGIC | 1
o BHETIV ™
R R T I T
BE e P
BL Lac  MAGIC J2001+435
ssC
1ES 1011+496 H1722+119
1ES 1215+303  MAGIC
y y ssC
MAGIC TeV y
¢ )

«cess Counts/(Bin Widih/0.007)

Ext

3 ]

3

3

H 2 T HRBEEE whgreven®s)
3

E ‘Fermi .. MAGIC ]

Forem | %

o ]

L W ]
\\ E

E_ —e— Fermi-LAT P1 \ \ )\\,\ }E

L Theen \ \\ .

f —e— MAGIC P2 \

i ‘ Co L TeY

o' ?

10°
Energy [GeV]

TRFE-"

Fermi MAGIC

)

y ()



MAGIC
50 GeV
2 PL P2
LS 1 +61° 303  MAGIC
Y
HESS J0632+057  MAGIC
140 GeV y
GeV
y GRB 090102  MAGIC
Y
Segue 1  MAGIC
Y
CTA
(©)) CTA
MAGIC Fermi CTA
46

J.Aleksi¢, H.Kubo(68 ,

), J.Kushida(69), R.Orito(102),
M.Teshima(140), 159 , Insights
into the emission of the blazar 1ES
1011+496 through unprecedented
broadband observations during 2011 and
2012, Astronomy & Astrophysics,

, Vol.591, A10, 2016
DOI1:10.1051/0004-6361/201527176

M.L.Ahnen, H.Kubo(67), J.Kushida(68),
R.Orito(101), M.Teshima(137), 142

, MAGIC observations of the February
2014 flare of 1ES 1011+496 and ensuing

constraint of the EBL Density,
Astronomy & Astrophysics, )
Vol .590, A24, 2016
DOI1:10.1051/0004-6361/201527256

M.L.Ahnen, H.Kubo(67), J.Kushida(68),
R.Orito(100), M.Teshima(139), 155
, Multi-Wavelength Observations of
the Blazar 1ES 1011+496 in Spring 2008,
Monthly Notices of the Royal
Astronomical Society,
pp-2286-2298, 2016
DOI:10.1093/mnras/stw710

, Vol.459

M.L.Ahnen, H.Kubo(71), J.Kushida(72),
R.Orito(104), M.Teshima(161), 156

, Investigating the peculiar
emission from the new VHE gamma-ray
source H1722+119, Monthly Notices of
the Royal Astronomical Society,

, Vol.459, pp.3271-3281, 2016
DOI:10.1093/mnras/stw689

M.L.Ahnen, H.Kubo(70), J.Kushida(71),
R.Orito(103), M.Teshima(140), 147

, Super-orbital variability of LS |
+61° 303 at TeV energies, Astronomy &
Astrophysics, , Vol.591, A76,
2016
DO1:10.1051/0004-6361/201527964

M.L.Ahnen, H.Kubo(72), J.Kushida(73),
M.Teshima(142), 149 , Detection of
very high energy gamma-ray emission
from the gravitationally lensed blazar
QS0 B0218+357 with the MAGIC telescopes
Astronomy & Astrophysics, )

Vol .595, A98, 2016
DOI1:10.1051/0004-6361/201629461

M.L.Ahnen, H.Kubo(66), J.Kushida(67),
R.Orito(99), M.Teshima(135), 241
Very High Energy gamma-Rays from the
Universe®s Middle Age: Detection of the
z =0.940 Blazar PKS 1441+25 with MAGIC,
The Astrophysical Journal Letters,
, Vol._815, id.L23, 2015

DOI1:10.1088/2041-8205/815/2/1.23

S_Masuda, S.Gunji(7), M.lkeno(10),
H.Katagiri(14), H.Kubo(15),
T.Nakamori(19), T.Saito(24),

M.Tanaka(27), M.Teshima(30),
T.Uchida(32), 23, the LST team for

the CTA Consortium, Development of the
photomultiplier tube readout system
for the first Large-Sized Telescope of
the Cherenkov Telescope Array,
Proceedings of the 34th International
Cosmic Ray Conference(1CRC2015),




, 1d.1003, 2015
https://pos.sissa.it/236/1003/pdf

T.Nakamori, H.Katagiri(2),
S.Gunji(13), H.Kubo(16),
J.Kushida(17), CTA Consortium, 27

, Simulating Cherenkov Telescope
Array observation of RX J1713.7-3946,
Proceedings of the 34th International
Cosmic Ray Conference (ICRC2015),

, 1d.774, 2015

https://pos.sissa.it/236/774/pdf

Y.Inome, S.Gunji(3), H.Katagiri(7),
H.Kubo(9), J.Kushida(10),
T.Nakamori(13), R.Orito(15),
M.Teshima(18), T.Yamamoto(19), 10

, CTA LST collaboration, Development
of the camera for the large size
telescopes of the Cherenkov Telescope
Array, Proceedings of the SPIE,

, Vol.9151, 915142, 2014
DO1:10.1117/12.2054619

J.Aleksi¢, H.Kubo(63), J.Kushida(64),
R.Orito(95), M.Teshima(137), 140
Discovery of TeV gamma-ray emission
from the pulsar wind nebula 3C 58 by
MAGIC, Astronomy & Astrophysics,

, Vol.567, L8, 2014
DOI1:10.1051/0004-6361/201424261

J.Aleksi¢, H.Kubo(67), J.Kushida(68),
R.Orito(102), M.Teshima(150), 155

, MAGIC reveals a complex morphology
within the unidentified gamma-ray
source HESS J1857+026, Astronomy &
Astrophysics, , Vol.571, A96,
2014
DO1:10.1051/0004-6361/201423517

J.Aleksi¢, H.Kubo(63), J.Kushida(64),
R.Orito(96), M.Teshima(139), 148
Black hole lightning due to particle
acceleration at subhorizon scales,
Science, , Vol.346,
pp-1080-1084, 2014
DOI:10.1126/science.1256183

J.Aleksi¢, K.Kodani(63), H.Kubo(66),
J.Kushida(67), R.Orito(100),
M.Teshima(148), 152 , First
broadband characterization and
redshift determination of the VHE
blazar MAGIC J2001+439, Astronomy &
Astrophysics, , Vol.572, A121,
2014
DOI:10.1051/0004-6361/201424254

J.Aleksi¢, H.Kubo(67), J.Kushida(68),

R.Orito(100), T.Saito(121),
M.Teshima(147), 150 , Detection of
bridge emission above 50 GeV from the
Crab pulsar with the MAGIC telescopes,
Astronomy & Astrophysics, )

Vol .565, L12, 2014
DO1:10.1051/0004-6361/201423664

J.Aleksi¢, H.Kubo(68), J.Kushida(69),
R.Orito(101), M.Teshima(148), 154

, Optimized dark matter searches in
deep observations of Segue 1 with MAGIC,
Journal of Cosmology and Astroparticle
Physics, , Vol.2014, Issue.2,
id.8, 2014
DOI1:10.1088/1475-7516/2014/02/008

J.Aleksié, R.Orito(99),

M.Teshima(145), 157 , MAGIC upper
limits on the GRB 090102 afterglow,

Monthly Notices of the Royal
Astronomical Society,
pp-3103-3111, 2014
DOI:10.1093/mnras/stt2041

, Vol .437,

B.S.Acharya, S.Gunji(352),
H.Katagiri(424), H.Kubo(470),

J.Kushida(472), T.Nakamori(600),
R.Orito(632), M.Teshima(866), 969

, Introducing the CTA concept,
Astroparticle Physics, , Vol .43,
pp-3-18, 2013
DOI:10.1016/j -astropartphys.2013.01.
007

D.Mazin, T.Nakamori(6), CTA Consortium,
5 , Potential of EBL and cosmology

studies with the Cherenkov Telescope

Array, Astroparticle Physics, )

Vol .43, pp.241-251, 2013

DOI:10.1016/j -astropartphys.2012.09.0

02

J.Aleksié, R.Orito(100),

M.Teshima(151), 164 , Discovery
of VHE gamma-rays from the blazar 1ES

1215+303 with the MAGIC telescopes and
simultaneous multi-wavelength
observations, Astronomy & Astrophysics,
, Vol.544, Al42, 2012
DOI1:10.1051/0004-6361/201219133

J.Aleksi¢, R.Orito(99),
M.Teshima(150), 157 , Detection of
VHE gamma-Rays from HESS J0632+057
during the 2011 February X-Ray Outburst
with the MAGIC Telescopes, The
Astrophysical Journal Letters, )
Vol .754, L10, 2012
DO1:10.1088/2041-8205/754/1/1.10



54
CTA-Japan Consortium,
Cherenkov Telescope Array (CTA)

(12) 2017
. CTA-Japan
Consortium, CTA
2
2017
. CTA-Japan Consortium,
CTA 119: CTA
2017
CTA-Japan Consortium, CTA
108 2016
. CTA-Japan Consortium,
CTA 112: CTA

2016

CTA-Japan Consortium,
Cherenkov Telescope Array (CTA)

(11) 2016
CTA-Japan Consortium, CTA
102 2016

CTA-Japan Consortium,
Cherenkov Telescope Array (CTA)
©)) 2015

MAGIC collaboration, MAGIC
1C310
2015

CTA-Japan Consortium, CTA
86 2015

CTA-Japan Consortium,
Cherenkov Telescope Array (CTA)

a 2014
CTA-Japan Consortium, CTA
67 2014
CTA-Japan
Consortium, CTA

70 CTA

2014

CTA-Japan Consortium,
Cherenkov Telescope Array (CTA)

5 2013
CTA-Japan
Consortium CTA
©))
2013

CTA-Japan Consortium, CTA
49: 2013

CTA-Japan Consortium,
Cherenkov Telescope Array (CTA)

2012
CTA-Japan
http://www.cta-observatory.jp/
MAGIC-Japan

http://magic.scphys.kyoto-u.ac.jp/

¢y

@

®

KUBO, Hidetoshi

ORITO, Reiko

KATAGIRI, Hideaki

KUSHIDA, Junko

NAKAMORI, Takeshi

GUNJI, Shuichi

TESHIMA, Masahiro



