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Transition

Models

What is the B-component?
Extragalactic CRs appear around 1017 eV?
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Galactic Models
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Discovery of Binary Neutron Star Merger (2017)
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“concordance” picture
gravitational wave
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“Tale” of Past Galactic Neutron Merger Remnants?
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Gamma?

KASCADE-Grande 17
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Example: Galactic Halo?

Isotropic limits (Galactic halo CR model)
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Airshower arrays have placed diffuse y-ray limits at TeV-PeV

ng = (10—4.210.25)(R/Rvir)—'o.fgio.s

Existing old TeV-PeV y-ray limits are close to predicted fluxes
— Need deeper TeV-PeV y-ray observations (relatively not expensive)

> Fermi y-ray data imply s, < 2.0 — support extragalactic scenarios



Gammas?
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Frequency (GHz)

Fast Radio Bursts
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FRB Characteristics

FRBs

Katz 18

DM~500-1000 cm-3 pc
= d; ~2-6 Gpc (z~0.5-1)
frequency-dependent DM i

S,~0.2-30 Jy = E;,,~103941 erg

=75 Galactlc longluda
Y SUPERB @ Parkes & UTMOST ¥ GBT B Arecibo A ASKAP

High brightness temperature — ———
= coherent emission mechanism o .
Observed width ot ~ 1-10 ms S g g )

= cdt/(1+z) < 300-3000/(1+z) km = )

Rate ~ 104/sky/day~10-3/yr/gal Lm0

Galactic Latitude b (deg)

& supernova rate 10-4/yr/gal (Credit: Jim Gordies)



Discovery of Host Galaxy of FRB 121102

Chatterjee et al. 17 Nature Tendulkar et al. 17 ApJ

...........

. De-dispersed Time Series
(a) ' ol (C)
A ’ | «
- z 200
g ‘ 100
; n L}
.......... = e Ly
" (b) = .
é' 00000 w] —
! E NN
3 o N\
£ 3 @\ \
. ; w o NEW
2800 | § U
2600 g
| 3
30

Time Offset (s) SNR

. VLA detection, ~0.1” (w Arecibo for one burst)

« DM=558 pc cm-3, consistent w. previous report

« Keck/Gemini -> optical counterpart: dwarf galaxy (z=0.19)
» persistent radio counterpart w. ~0.15 mJy

* more... (rumor)



can be observed w.

GP-300
(S>100 Jy)

GRAND?

* Only brightest FRBs
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Cumulative Distribution

Energy, E (1033J )

Good News
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Spectral index, o



Good News I

synchrotron maser models predict emission at low frequencies

1902.01866
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Summary

« Spectrum & composition
Powerful probe of transition models

« Gamma
worthwhile to investigate
surface detectors?

* FRBs
only brightest FRBs can be seen
good prospects for low-frequency FRBs



