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—xtreme blazars in a nutshell

- Extreme blazars aka extreme
synchrotron peaked BL Lac A
objects — EHBLs — with

synchrotron peak above 1017 Hz
(Costamante et al. 2001)

E2dN/dE

- Some objects are also extreme
at TeV energies (Costamante et al.
2018, Foffano et al. 2019 ): hard
spectrum up to 1 TeV

Energy



| atest measurements from MAGIC

- Today in arXiv: ApJs
ACcCepteqy
New hard-TeV extreme blazars detected with the MAGIC telescopes

(MAGIC COLLABORATION)
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o (7 CEBIBEI'TY",

- ~10 hard-TeV extreme blazars known
- very promising for cosmological and fundamental physics study

- 10 (9 new) sources observed by MAGIC, 4 detected (1 hint)



Variability (in X-ray)

-+ Modest variability

- Harder-when-
orighter behaviour

X-ray integral flux (2.0-10.0 keV) [x10~ ! ergem =257

2.0

0.5
2.5

1.0
0.3

0.1
1.5

0.5
1.4

0.7

0.6

0.3
8.0

2.0
3.0

1.0

1.0
0.5

0.4

0.2
3.0

1.0

MJD

Year T
2008 2010 2012 2014 2016 2018 1 2 3

= T T T T T I T T —] \\ T T 7:
-, ¢ 1%
; ' o E E
- TXS 02104515 | | §i | e
B i 1 i 1 i 1 i 1 i 1 i S
i 1%
i B $
| TXS 0637-128 | | | P R
- T T T T T T T T T T T T T T 1 T T 4
i i 1 |
- ] ! 1y
- ] = T =
- BZB J0809-+3455 : E a3 E
E | | | | | | | | | | | E ‘ E
i [ [ [ i [ [ [ E T ‘\* T T E
- K |6
; RBS\ 0723 | | | | | | | | | ¢ | é -I‘-\ é

[ f [ % f [ f [ f [ f [ B [T [ B
- 1ES 09274500 ' 1%
- 1 1 1 1 1 1 1 1 1 1 —T
; ; 1o
- RBS 0921 ﬁh : -
- | | | | | | | | | | | =
= | ! | ! [ f [ f [ ! | E =
g ; IES 1426+428 | |
g 35: . l‘ I. {? é % é
- - EEPTE E ER O AN 1 %
; i 1 i 1 } 1 i 1 i 1 i E T E
3 i IEYIE
i 3 | ‘X% |
- 1ES 20374521 - A
- } } } } } } } } } } } = T T T T
i § o
g 9 H | Qr |
- RGB J2042+244 : ; : 1 W
L | | | | | | | | | | | a a
E [ T [ T [ T [ T [ T [ E T + T E
- RGB J2313+147 % | | . | o WL; i
B \ 1 \ 1 \ 1 \ 1 . 1 \ E
- 1ES 02294200 1 .
J a o . i &
- ! Y X CLSHE e -
- | | | | [ | i I -

54600 55328 56056 56784 57512 58240 1 3

2.0

0.5
2.5

1.0
0.3

0.1
1.5

0.5
1.4

0.7

0.6
0.3

8.0

2.0
3.0

1.0

1.0
0.5

0.4

0.2
3.0

1.0

X-ray integral flux (2.0-10.0 keV) [x10~* ergcm™2571]



Modelling
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Neutrino predictions (from proton synchro)

- All below IceCube sensitivity
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Prospects for CTA

Probe for the first time

Varlablllty at VHE = 10" 1'(:-4'| T 1'?-1'| m 1'?2'| m 1'?5'| m 1'?8'| m 1'?11'| '|1'0|14'| '|1'0|17'| '|1'0|

(a) 1ES 0229+200
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Essential to discriminate  # w-

f(v) [ergs cm? s™]

models!
proton synchro: no 0
correlated variability oL

leptonic model: correlated
variability



