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Neutrino Event from TXS 0506
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TXS 0506: Spectral Energy

Distribution
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TXS 0506: Spectral Energy

Distribution
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VHE gamma-ray emission from binary

NS mergers?

* AllIACTs are part of EM GW
follow-up efforts

* Large uncertainty regions make
follow-up challenging
 Advantages of IACTs
— rapid slewing
— large FoV
* Dedicated algorithms to
determine optimized scheduling

— 3D-correlation with galaxy
catalog (GLADE) vs. 2D coverage
of GW uncertainty region M. Seglar-Arroyo + F. Schussler

* Can run in fully automated arXiv: 1705.10138
fashion within transient system
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The EM follow-up of GW/EM170817
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Binary neutron-star mergers

Evidence that Binary NS Jet-ISM Shock (Afterglow) /q
mergers are progenitors of N
short GRBs

Prompt phase

Ejecta—ISM Shock

Radio (years)

— Internal shocks in jet

7 Merger Ejecta
/" Tidal Tail & Disk Wind

— particle acceleration

— Hard X-ray and soft ™

gamma-ray production ~

— Timescales of (0.1 — 2)
seconds

\
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The ‘late-time’ follow-up of GW/EM170817

Absence of break in synchrotron emission
spectrum up to X-ray energies

[B<2mG}

Acceleration within remnant timescale

[B > 0.1 mG}

— Radio, X-ray + y-ray can break
ambiguity, constrain magnetic field

Andrew Taylor
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Milky Way- Galactic Center Outflow

L,(1 TeV) ~5 x 10°* erg s™* LiR ~10* erg s~ !
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Galactic Center Pevatron

+00.4 SN - I il {617
3 "~ | < +00.2§ |
g +oo2/8 8 ) B S~ - | | EED
- N\ =
2 +00.0 NN Y (£ \\ Vo S 000 4 \ |
£ ( X ) ¢ \ | £ \ 78
3 - | > N A A 1 - } |
) == = >/ ~ % 2
£ 002 L 9 o A o
kS = oA | & 002y -1 S
8 . L = s | |
-00.4 i m -
- 1 -00.4 8 -1
-00.6 /8 - - |
? 01.0 00.5 00.0 359.5 359.0 004 002 000 359.8 359.6 359.4
ic Lggi . ic i .
t -

£\ ~ (—r?/(4Dt))
2N a=110+0.12] e
F |\ G, t) o« Dy
3T V}\}\ Steady State Spectrum

e N = 602xloeal O densiy_ i

_ NS Flux from Source is

\\ —F\\\~
\\\ n« 1/Dr
’ \]
0 = lzlol I l41()l l I610l l IBIOI l lﬂl)ol l l1210l l 1141'0>l15 l I‘IBIOI l l21 ndrew Taylor Q Q

Projected distance (pc) AbramOWSki+, Nature 531 476 (2016) H.E.S.SQ



New Results from Centaurus A

Symm. Gauss vs. Elliptic. Gauss vs. @(ptic. vs. Symm.
Point-Like Point-Like \ P\ Gauss

3.540 @E&) 70) | 4.180 (4.560)

Source not point-like
First extragalactic extended
source in the TeV range!

e Gaussian width of semi-major axis: (0.0435 +
0.0122 - 0.0116)°

* Point-Like in the transvers direction

* Aligned with radio jets
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Conclusions

* |ACTs instruments have a huge role to play in the
multi-messenger domain

e Observation programs of existing instruments are in
place to cover a range of potential candidate
messengers

* New surprises continue to come through on “well
studied” (A)GN- eg. Sgr A* and Cen A

* Exciting results are also turning up through multi-
messenger follow-up observations (eg. TXS 0506
gamma-ray neutrino correlation)
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Milky Way- Galactic Center Outflow

Lwind — MV2
~ 3 x 1040 erg s
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Galactic Center Pevatron
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Cosmic Ray (Hadron) Spectrum
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