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TEV Astronomy with Cherenkov telescopes

- Big effective area "™ photon statistics
Energy range (~50 GeV up to >10 TeV)

- Angular resolution: 0.1 deg

.y — Fermi/LAT ’

Gamma
~1 m?

Particle




TEV Astronomy with Cherenkov telescopes

- Big effective area ™ photon statistics
- Energy range (~50 GeV up to >10 TeV)

- Angular resolution: 0.1 deg

camme Fermi/LAT ’

£:\% ]
~1m?

Particle

Eveptéititi=pilRun #5020919




TEV Astronomy with Cherenkov telescopes: 1A C

- Big effective area ™ photon statisti
- Energy range (~50 GeV up to >10

- Angular resolution: 0.1 deg

Gamma

.y - Fermi/LAT

~1 m?

Particle
shower

oL HbT=ailRun #5020919

FoV: 3.5 deg 17 m diameter
Energy: 50 GeV - 10 TeV carbon-fiber structure
Slewing: 7 deg/s /70 tons
Ang.res: <0.1° 2-4 GHz sampling
Sensitivity: ~0.8% Crab flux in operation since 2003
in 50h (>220GeV) stereo since 2009




The VHE (E>100 GeV) gamma-ray sky

S

AALN AL

Source Types

‘ Extended TeV Halo PWN

‘ Binary XBRB PSR Gamma
BIN

. HBL IBL FRI FSRQ
Blazar LBL AGN
(unknown type)

‘ Shell SNR/Molec. Cloud
Composite SNR
Superbubble

‘ Starburst
. DARK UNID Other

uQuasar Star Forming
Region Globular Cluster
Cat. Var. Massive Star

Cluster BIN BL Lac
(class unclear) WR

htto://tevcat.uchicago.edu



http://tevcat.uchicago.edu

Blazar Flares and discoveries in 2019-20 by MAGIC

(BT

! from B2 1420+32 with the MAGIC telescopes

ATel #13412; Razmik Mirzoyan (Max-Planck-Institute for Physics, Munich), on behalf of the &

MAGIC collaboration
on2l Jan 2020, 21:03 UT
& Distributed as an Instant Email Notice Transients
Credential Certification: Giacomo Bonnoli (giacomo bonnoli@unisi.it)

4 Subjects: Gamma Ray, TeV, VHE, Blazar

¥ Referred to b

ATel # 1341

2 e -

15 19844, 142D, L3475, 1

5082

" ' 2.
o= ” -

4 - o -

g

MAGIC detection of very-high-energy gamma-ray flaring
activity from BL Lacertae during the current historical
optical and high-energy gamma-ray flare

ATel #13963; Oscar Blanch (IFAE-BIST, Barcelona), on behalf of the MAGIC collaboration
on22 Aug 2020; 13:11 UT
Credential Certification: Oscar Blanch (blanch@ ifae .es)

Subjects: Gamma Ray, TeV, VHE, Blazar

MAGIC detection of an increased activity from BL
Lacertae at very-high-energy gamma rays

ATel #12724; Razmik Mirzoyan (Max-Planck-Institute for Physics, Munich), on behalf of the
MAGIC collaboration
on 3 May 2019; 22:00 UT
Credential Certification: Antonio Stamerra (antonio.stamerra@inaf.it)

Subjects: Gamma Ray, >GeV, TeV, VHE, Request for Observations, AGN, Blazar, Quasar

Referred to by ATel #: 13963

SN el B s e T oo WS EEESE DR oS ac CArnua ik ol tdwints DS GSRT cEak g £ gosidl
i BRSO g Dl ey (ot St ey n i R S i s B g o el s Lo Gr it T i Ol Y K e T o e s i ot e g e g ]
b 9 - ) - v 4 - v ) . : - .
¥ Detection of very-high-energy gamma-ray emission 4 sescassmmes
" LR 2%

B SOR  JNOUE. T - T . SRS e SReoSlS

X S T L B R e I L oA /5 A ST S T D it ac
oo 2 o > &7 o1 LIRS V2 7, 2

.,,

¢ Detection of sub-TeV gamma-ray emission from the #

¢ flaring blazar TXS 1515-273 with the MAGIC telescopes?
! ATel #12538; Razmik Mirzoyan (Max-Planck-Institute for Physics, Munich), on behalf of the

MAGIC collaboration
on 28 Feb 2019; 22:14 UT : !

Credential Certification: Razmik Mirzoyan (Razmik Mirzoyan@mpp.mpg .de) : -
& ¥ Subjects: Gamma Ray, >GeV, TeV, VHE, AGN, Blazar 3
] Refen'ed to by ATel #: 12565, 12575 ,};

MAGIC detection of increased flux from 1ES 0647+250
at very-high-energy gamma rays

ATel #13331; Razmik Mirzoyan (Max-Planck-Institute for Physics, Munich), on behalf of the
MAGIC collaboration
on § Dec 2019; 15:05 UT
Distributed as an Instant Email Notice Transienis
Credential Certification: Daniela Dorner (dorner@astro .uni-wuerzburg .de)

Subjects: Gamma Ray, TeV, VHE, AGN, Blazar, Transient

MAGIC detects an unprecedented activity from the
blazar 1ES 1218+304 at very high energy gamma rays

ATel #12354; Razmik Mirzoyan on behalf of the MAGIC Collaboration
on3 Jan 2019; 22:11 UT
Credential Certification: Razmik Mirzoyan (Razmik Mirzoyan@mpp.mpg .de)

Subjects: Gamma Ray, >GeV, TeV, VHE, AGN, Blazar

Referred to by ATel #: 12360, 12365, 13695



SED of a gamma-ray source: AGN/blazar
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SED of a gamma-ray source: AGN/blazar
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the non-thermal continuum .
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ﬁ Chasing the astrophysical sources of neutrinos and cosmic rays

Candidates astrophysical sources

Molecular outflow

- Jets in blazars ' ‘ - ‘ | 7
- hadronic acceleration in shocks . T v %

+ Starburst galaxies

- CR formation from SN éxplosions
and interaction with ISM

Active Galaxy

- relativistic jet

- Galactic Winds
- mildy relativistic e
Bk ~ FastWind

- molecular outflow . |l /
- CR interactions and cascades | Black Hole_ (S




THE B AZA
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side view

22 Sept%ber 2017
H|gh energy neutrino event

Uncertainties on direction < 1 deg

-

-

r - § First-time detection of VHE gamma rays by MAGIC from
o e A -~ adirection consistent with the recent EHE neutrino
o, A ' event IceCube-170922A

ATel #10817; Razmik Mirzoyan for the MAGIC Collaboration
ond4O0ct2017; 17:17 UT

Credential Certification: Razmik Mirzoyan (Razmik Mirzoyan@mpp .mpg .de)

Subjects: Optical, Gamma Ray, >GeV, TeV, VHE, UHE, Neutrinos, AGN, Blazar

=

Referred to by ATel #: 10830, 10833, 10838, 10840, 10844, 10845, 10942, 12260

After the IceCube neutrino event EHE 170922A detected on 22/09/2017 (GCN circular #21916), g k-
Fermi-LAT measured enhanced gamma-ray emission from the blazar TXS 0506+056 (05 09 =
25.96370, +05 41 35.3279 (J2000), [Lani et al., Astron. J., 139, 1695-1712 (2010)]), located 6
arcmin from the EHE 170922A estimated direction (ATel #10791). MAGIC observed this source
under good weather conditions and a 5 sigma detection above 100 GeV was achieved after 12 h of =
observations from September 28th till October 3rd. This is the first time that VHE gamma rays are |
ATMOSPHERIC measured from a direction consistent with a detected neutrino event. Several follow up observations |
from other observatories have been reported in ATels: #10773, #10787, #10791, #10792, #10794, ¢
BACKGROUND l N\ #10799, #10801, GCN: #21941, #21930, #21924, #21923, #21917, #21916. The MAGIC contact

o
[=]
il
{

Events per 988 days

107"

persons for these observations are R. Mirzoyan (Razmik.Mirzoyan@mpp.mpg.de) E. Bernardini
: \ (elisa.bernardini@desy.de), K.Satalecka (konstancja.satalecka@desy.de). MAGIC is a system of
102 103 104 two 17m-diameter Imaging Atmospheric Cherenkov Telescopes located at the Observatory Roque

o . . . de los Muchachos on the Canary island La Palma, Spain, and designed to perform gamma-ray
Dep05|ted electromagnetlc-equlvalent energyin detector (TeV) astronomy in the energy range from 50 GeV to greater than 50 TeV.



The y-v connection in TXS 0506+056 9

+ Relatively small angular uncertainty of the HESE v event

i MAGIC follow-up |
| program on neutrino |
" alerts }

+ The blazar TXS 0506+056 only plausible candidate

+ Time correlation: TXS 0506+065 in y high-state Science 361, eaat1378 (2018)

A original GCN Notice Fri 22 Sep 17 20:55:13 UT B
6.6° » refined best-fit direction IC170922A 6.6°
' ——  |C170922A 50% - area: 0.15 square degrees o '
—— |C170922A 90% - area: 0.97 square degrees

oy T 6.2° _
- 5
- o)
c 2 — e
S 5.8° S S 5.8° S
->-— . . o -— B :
c " O c c
O TXS 05064056 - O k=)
@ < ) %)
o — - O
5.4 S 5.4 0]
S <<
W =

5.0° Fe rm i/ LAT PKS osomoaﬁ 2.07
3FGL
4.6°

78.4° 78.0° 77.6° Y & 76.8° 76.4° 78.4° 78.0° 77.6° 77.2° 76.8° 76.4°
Right Ascension Right Ascension

PKS 0502+04§

4.6°
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Extreme blazars: hadronic accelerators?

o Standard blazar models

constrain the high-energy SED

peak below 1 TeV

@ Extreme leV-blazars, with
peak energy > 11eV are ideal
targets for IACTs

e Possible interpretation with
hadronic models: limits on
neutrino emission

+ MAGIC coll., ApdS (2020), 247 New hard-Tev

extreme blazars detected with the MAGIC telescopes

vi(v) [ergs cm® s

+ MAGIC coll, (201 9) MNRAS, 490 Testing emission

models on the extreme blazar 2WHSP JO73326.7+5715354
detected at VHE with MAGIC

+ MAGIC coll., ApdS (2020), 247

vi(v) [ergs cm® s

vi(v) [ergs em”? s’

12 13 14 15 6 17 18 19E [evl
s 10 10 10 10 10 10 10 10
10 TII 1 ] | B TYITTI 1 L DL TTTII] ] LB TITIII l TYT] ITY[ ] | L ‘
P+
L o expected neutrino
10“0 On
10" Pz
g2 Pmmmm afes s a8
kit -—0 LT N
1012
—e—— 1ES 1426+428
13 —6— RBS 0723
10 RGB J2042+244
—6— 1ES 02294200
10 —e— 1ES 20374521
— —a— TXS 02104515
= eeeeee iceCube Sensitivity Odeg
10" -.=.=. IceCube Sensitivity 30deg
— T iceCube Sensitivity 60deg
10‘6 B lllllll 1 | lllllll ' A L 1111 - .. A ’ 1 A 2 4 1111l 1 1 L 14l 1 1 | g
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ﬁ Chasing the astrophysical sources of neutrinos and cosmic rays

Candidates astrophysical sources

Molecular outflow

- Jets In blazars ' ' o ‘ | 7
- hadronic acceleration in shocks . =« '-

+ Starburst galaxies

-+ CR formation from SN éxplosions
and interaction with ISM

Active Galaxy

- Galactic Winds
- mildy relativistic -
Bk ~ FastWind

- molecular outflow . < | /
- CR interactions and cascades ' Black Hole_ ..




Chasing the astrophysical sources of neutrinos and cosmic rays ml

NGC 1068 as neutrino emitter? MAGIC coll., (2019) ApJ, 883
Constraints on Gamma-Ray and Neutrino Emission
prototypical Seyfert-H galaxy (D: 14 .4 |V|pc) from NGC 1068 with the MAGIC Telescopes
- composite starburst/AGN galaxy (Mgn=10"Msun) 10~ EAGN wind model ' '  Fermi P8
Luminous infrared galaxy Lir=2.8x10%*Lsyn —~ f[‘\’(”ll(l SR
High luminosity (Lagn=10%-10% erg/s) NG
high obscured (Ny>10%* cm=) AGN IE 1012 — 1
O »v MAGIC UL ‘
@] )
e 125 hours of observations with MAGIC from @
January 2016 to January 2019 based on < el
proposal and models in Lamastra+2016, 2019 5 B -
~ Wind
© MAGIC upper limits constrain the wind | N |

models parameters and the corresponding 5 - " . -
neutrino emission. 10 10 10 10 10

E/GeV




Chasing the astrophysical sources of neutrinos and cosmic rays ml

IceCube coll., 2019, Phys.Rev.Lett., 124
NGC 1068 as neutrino emitter? y 0 T ;
. NGC1068 "

IceCube all sky search for E >~ TeV neutrino

excess in 10 years of data 15 B g / :
NGC 1068 as most signhificant candidate i

To match the estimated neutrino flux and the B 0 e

0 | 2 3 4 5 6 FIG. 2: Local pre-trial p-value map around the most

MAGIC UL, gamma internal absorption is B T con maies the comdinates of the gaiasy NGO 1068
needed (e.g. Y. Inoue+, 2020, ApJL, 891)

. ;..L\Tn ) 1 ).( i )
Right Ascension

taken from Fermi-4FGL.

--== IceCube v, + i, Best Fit
-—emmes Lamastra et al. 2016:
10719
------ Lamastra et al. 2016:,,
- + = H.ES.S. upper limit (4hr)
Fermi-LAT (7.5yrs)

% eutrino spectrum
10719 W MAGIC upper limit (125hr)
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MAGIC as a transient facility

- Big effective area ™ photon statistiéé

- Low energy threshold (~50 GeV

- Angular resolution: 0.1 deg

duty cycle W Fermi/LAT
~100% Aeff~1 mz

Sensitivity for GeV-TeV bursts

Fermi—LAT
MAGIC (2013)
75 GeV

100 GeV

250 GeV

Fermi/LAT

MAGIC
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m GRB190114C: a brief story of firsts

1st GRB detected at the
teraelectronvolt (TeV) energies

1st GRB observed over 20 orders of
magnitude In energy

1st GRB with unambiguous
detection of a new energetic
emission component distinct from
synchrotron

1st single broad-band modeling of
a GRB including both components

Brightest TeV source in the sky
ever detected

nature

DOI: 10.1038/s41586-019-1750-x

nature

DOI: 10.1038/s41586-019-1754-6

Article | Published: 20 November 2019
Teraelectronvolt emission from
the y-ray burst GRB190114C

MAGIC Collaboration

Nature 575, 455-458(2019) | Cite this article
4230 Accesses | 493 Altmetric | Metrics

Abstract

Long-duration y-ray bursts (GRBs) are the most luminous
sources of electromagnetic radiation known in the
Universe. They arise from outflows of plasma with
velocities near the speed of light that are ejected by newly
formed neutron stars or black holes (of stellar mass) at
cosmological distances'-%. Prompt flashes of
megaelectronvolt-energy y-rays are followed by a longer-

lasting afterglow emission in a wide range of energies

Article | Published: 20 November 2019

Observation of inverse Compton
emission fromalong y-ray burst
MAGIC Collaboration, P. Veres, [...] D. R. Young

Nature 575, 459-463(2019) | Cite this article
4592 Accesses | 758 Altmetric | Metrics

Abstract

Long-duration y-ray bursts (GRBs) originate from ultra-

relativistic jets launched from the collapsing cores of dying

massive stars. They are characterized by aninitial phase of
bright and highly variable radiation in the kiloelectronvolt-
to-megaelectronvolt band, which is probably produced
within the jet and lasts from milliseconds to minutes,

known as the prompt emission’2. Subsequently, the

interaction of the jet with the surrounding medium




Fireball model of GRBsS
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Fireball model of GRBsS

short GRB External Shock
[\ - B-amplification?
relativistic beaming + Synchrotron; SSC?
compact

IEE I'~100+1000

\\\\a GRB

afterglow/ .

elgelpplels

o

5

R34
-

internEa.

> L B yray (BAT)
X, X-ray

Optical

Before GRB190114C:
Single component up to GeV energies
long GRB synchrotron emission

Time since BAT trigger (s)

. ' . ’ . » ’ " . - ’ ’ . . . . » . ' . —

collapsar \
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GRB 190114C: the detection of TeV emission

LOﬂg GRB at z=0.425 (GCN #23695 #23708) :;

Cs0 = 310 erg; bright GRB, but not f

exceptional G

MAGIC telescopes on target at To+50s
observations in the afterglow phase
Total observing time 4.25 hrs

Srightest TeV source ever! 3

VHE photons detected by MAGIC, at :

>100 GeV up to ~11TeV are well
beyond the burnoff limits
"ournoft” limits

MAGIC coll., Nature,575,455-458(2019)
https://www.nature.com/articles/s41586-019-1750-x

prompt afterglow
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GRB190114C: the high energy SEDs

-7
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MAGIC Coll. et al., Nature,575,459-463(2019)
https://www.nature.com/articles/s41586-019-1754-6




GRB190114C: modeling with SSC afterglow radiation 9

-irst modelling of broad-band and TeV emission from a G

:%

’ T T wg[!" T
10" ' ‘
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§ 107F 7
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L n \
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10 o, | |
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MAGIC Coll. et al., Nature,575,459-463(2019)
https://www.nature.com/articles/s41586-019-1754-6




GRB 190114C: LIV studies ml

Delay Af between photons with different
energy AE
) n

- Two assumptions on the shape of the
temporal distribution of TeV photons
(step function and observed light curve)

n—+ 1
2

AE

At = s ’
EQan

Da(2)

Likelihood analysis to constrain 7 and
thus the limits on the quantum energy

Limits second order: ~ Mrk501 (larger
energies > TeV);

- first order: less constraining than limits
from GRB090510 (larger distance)

2000 ,

MAGIC Coll., 2020, Phys. Rev. Lett., 125

ﬁ 500l 726 events
%1000
n
ﬁ
S=-1 , S=+1 ,

superluminal case subluminal case

n=1 EQG,I > 0.5 Epy EQG,I > 0.6 - Epy

n—=2 EQG,Q > 8.4-10'0 GeV EQG,Q > 7.9-1010 GeV




GRB190114C: the era of GRB in the TeV domain 9

X
epRv?

First clear and strong detection of a GRB in the
TeV with high photon statistics '\>0\’\>

K. Noda, Texas Symposium 2017

6{ ,\/V\' ?Y

Hint of detection on the short GRB160821B TS value map

by MAGIC (S. Inoue, ICRC 2017; K. Noda, Texas Symposium
2017; Berti et al., 2019, Proc. MG15)

z=0.106; recently associated to a kilonova
Lamb et al. 2019 arXiV:1905.02159, Troja et al. arXiV:1905.01290

DEC [deqg]

COMPELLING FOR FUTURE
TEV-DETECTION OF

GW COUNTERPARTS!

4 h data, > 4o pre-trial, 3.10 post-tria

D
h

LOW

]

above

600-800 GeV: detection hint (3 independent

analyzers)



EXTREME ENERGIES: THE QUEST FOR PEVATRONS

MAGIC observes the Crab Nebula in -

the 100 TeV domain
MAGIC coll., A&A 635, A158 (2020)

Extend the spectrum > 100 TeV W|th

the large zenith-angle technique

small ZA large ZA
observatio observations

larger
collection area

o™
=
—
o
@
—_
S
-
o
=
&
=
©
O

MAGIC
large-ZA

CTA North 50hr
— CTA South 50hr
- MAGIC, 0-30 deg
- MAGIC, 30-45 deg
® This analysis

D
L 109 102

Energy, TeV
MAGIC.coll., A&A 635, A158 (2020)

25



EXTREME ENERGIES: THE QUEST FOR PEVATRONS

MAGIC observes the Crab Nebula in
the 100 TeV domain

MAGIC coll., A&A 635, A158 (2020)

Extend the spectrum > 100 TeV W|th
the large zenith-angle technique
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The future of the TeV astronomy: The Cherenkov Telescope Array

CTA North site (La Palma, Spét)

-
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The future of the TeV astronomy: The Cherenkov Telescope Array

CTA North site (La Palma, Spa) e

Project Phases 2%

Pre-Construction Pre-Production Production
Current Phase 2022-2023 2023-2027
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E In its first attempt to detect a gamma-ray source, the Large-
— Sized Telescope prototype (LST-1) successfully detected its
' r first gamma-ray signal on 23 November 2019 when it pointed
7)) to the Crab Nebula, which is considered the standard candle
~—— \“. 4+ invery high-energy astronomy. Preliminary analyses show a
AT AT A 8 very clear detection of a gamma-ray signal coming from the
- e - source, reassuring the team’s expectations that the telescope
» Ly '
"“"' &Ua +- is performing as designed. These results are being discussed
QO at the LST General Meeting that is taking place this week in
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CTA Prototype LST-1 Detects
Very High-Energy Emission
from the Crab Pulsar

-from-crab-pulsar

-€emiSsSion

L il

) 22 June 2020
(T
? Between January and February 2020, the prototype Large-
9p) Sized Telescope (LST), the LST-1, observed the Crab Pulsar,
"6 the neutron star at the centre of the Crab Nebula. The
O telescope, which is being commissioned on the CTA-North
4 site on the island of La Palma in the Canary Islands, was
(D) conducting engineering runs to verify the telescope
Tj performance and adjust operating parameters.
|
: Pulsars are very rapidly rotating and strongly magnetized
7)) neutron stars that emit light in the form of two beams,
_ t which can be observed from Earth only when passing our , ¢
i - o) line of sight. While detecting the strong and steady emission Fi iyl lﬁemjal;eaﬁggtthevggvbo
e .,;.j{»r,_t’{ . N or outbursts of gamma-ray sources with Imaging pulsar - the bright spot at the
ba ™k e PN : ' i centre of the image. Credit: NASA,
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The very first source detection made by CTA!

ASTRI SST-2M prototype, December 2018
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First detection of the Crab Nebula at TeV energies with a
Cherenkov telescope in a dual-mirror Schwarzschild-Couder
configuration: the ASTRI-Horn telescope

S. Lombardi'**, O. Catalano®*, S. Scuderi**, L. A. Antonelli'?, G. Pareschi®, E. Antolini®, L. Arrabito’,

G. Bellassai®, K. Bernlohr?, C. Bigongiari', B. Biondo®, G. Bonanno®, G. Bonnoli®, G. M. Béttcher'?, J. Bregeon'!,
P. Bruno®, R. Canestrari®, M. Capalbi®, P. Caraveo*, P. Conconi®, V. Conforti'?, G. Contino®, G. Cusumano’,
E. M. de Gouveia Dal Pino'?, A. Distefano®, G. Farisato'¥, C. Fermino'?, M. Fiorini®, A. l-‘rigo“. S. Gallozzi',
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ASTRI-Horn is first Cherenkov
telescope in dual-mirror
configuration to detect the
Crab Nebula at TeV energies

Exactly 30 years after the first historical observation of Crab
nebula at TeV energies, which opened the era of TeV
astronomy with the Imaging Atmospheric Cherenkov
Technique (IACT), another advancement in IACT technology
has been achieved. The ASTRI-Horn Cherenkov Telescope,
based on the innovative Schwarzschild-Couder dual-mirror
configuration and equipped with an innovative camera, has
detected the Crab Nebula at TeV energies for the first time,
proving the viability of this technology.

In 1989, the very first detection of the Crab Nebula at TeV

The ASTRI-Horn prototype telescope is located at the obsing
station of the INAF Astrophysical Observatory of Catania, in Serra La energies (about a trillion times the energy of visible [|ght)

Nave, on Etna, where it was installed in 2014, The primary tassellated
mirror has a diameter of 4 meters and the secondary monolithic
mirror is 1.8 meters in diameter.

was obtained with the Whipple Telescope. This discovery
was the initiation of TeV astronomy, which, with its rapid
growth, has led to the detection of about 200 gamma-ray
sources from other ground-based detectors like H.E.S.S.,

httos.//www.cta-observatory.org/astri-detects-crab-at-tev-energies/



The medium size Schwarzschild-Couder telescope, detects Crab Nebula Y

1 June 2020 cta ==
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CTA Prototype Telescope, the
Schwarzschild-Couder
Telescope, Detects Crab
Nebula

Armado, AZ — On 1 June 2020, scientists from the Cherenkov Telescope
frototype Schwarzachild Couder “=1°S‘°°°;°bp‘”f"-‘°i‘i:*i i"'t Array (CTA) Co nsortium announced at the 236th meeting of the American
: S — 1 Now = 850 events Astronomical Sgcuety (AAS) that they have detected gamma rays from the
o 1 : _— Crab Nebula using a prototype telescope proposed for CTA, the prototype
EIRT Schwarzschild-Couder Telescope (pSCT), proving the viability of the novel
€100 i ] ARl telescope design for use in gamma-ray astrophysics.

“The Crab Nebula is the brightest steady source of TeV, or very-high-energy,
i gamma rays in the sky, so detecting it is an excellent way of proving the
e It [t S G pSCT technology,” said Justin Vandenbroucke, Associate Professor,
e University of Wisconsin. “Very-high-energy gamma rays are the highest
energy photons in the universe and can unveil the physics of extreme
objects including black holes and possibly dark matter.”

Detecting the Crab Nebula with the pSCT is more than just proof-positive for the telescope itself. It lays the
groundwork for the future of gamma-ray astrophysics. “We've established this new technology, which will
measure gamma rays with extraordinary precision, enabling future discoveries,” said Vandenbroucke.
“Gamma-ray astronomy is already at the heart of the new multi-messenger astrophysics, and the SCT
technology will make it an even more important player.”

httos.//www.cta-observatory.org/sct-detects-crab-nebula/
laal



Science prospects with CTA

- Science cases are described in the book "Science with the

Cherenkov Telescope Array", 2019, CTA consortium, World
Scientific Publishing Co. Pte. Ltd., . ISBN #9789813270091
arxiv:1709.07997

- Consortium papers: specific cases are reviewed within the

consortium, according to new observational and theoretical
insight and with the brand-new simulations.

+ "Pre-construction estimates of the Cherenkov Telescope
Array sensitivity to a dark matter signal from the Galactic
centre" arXiv:2007.16129

- "Monte Carlo studies for the optimisation of the Cherenkov
Telescope Array layout" AstroP.Phys, 2019, 111;

- "The gravitational wave follow-up program of the
Cherenkov Telescope Array" arXiv:1908.08393 (proceed.)

- More to come!
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https://ui.adsabs.harvard.edu/link_gateway/2020arXiv200716129C/arxiv:2007.16129
https://ui.adsabs.harvard.edu/link_gateway/2019ICRC...36..790S/arxiv:1908.08393

(9 Call for proposals with MAGIC open to external scientists

MAGIC Cycle 16 call for proposals

* Observations: from 2021 January 25th to 2022
January 23rd

* Deadline for submission: 23rd October 2020 [ S

= Contact the Physics coordinator before 2nd October

* Guide for proposal preparation and submission:
https://magic.mpp.mpg.de/outsiders/magicop/
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‘ Gamma Imaging
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EBL absorption of TeV photong

EBL: extragalactlc Background nght
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W4 Precision and statistics: EBL measurement

- Sum contribution of 32 spectra of blazars l0g1o (Frequency) [Hz
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MAGIC coll., MNRAS acc., Measurement of the Extragalactic Background Light using
MAGIC and Fermi-LAT gamma-ray observations of blazars up to z = 1 https.//arxiv.org/
abs/1904.00134
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PRECISION AND STATISTICS: EBL MEASUREMENT Y
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MAGIC coll., MNRAS acc., Measurement of the Extragalactic Background Light using

MAGIC and Fermi-LAT gamma-ray observations of blazars up to z = 1 https://arxiv.org/
abs/1904.00134

Rencontres de Blois ¥ 2-7 June 2019 Antonio Stamerra (INAF-OAR)
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PRECISION AND STATISTICS: EBL MEASUREMENT
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MAGIC coll., MNRAS acc., Measurement of the Extragalactic Background Light using
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