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Astrophysical Jets

- Fast, highly collimated outflows of plasma from compact celestial objects.

- conduits for mass, momentum, energy & magnetic flux fransport (Das, 1999)

H ot Sp ots First reports

I

Streak of light
frorm M87

(Curtis, 1918)

Long standing questions => Formation, Collimation & Acceleration (Sikora+ 2005)
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FRI & FRIl Radio Jefts

Division based on stellar luminosity of host galaxy
(Ledlow & Owen, 1996)

FR | Jets

- decelerate from relativistic to sub-relativistic on
kpc scales (Laing & Bridle, 2002a)
hotspots
\ d vunanswered: what initiates

two-sided jets o brightening, flaring & deceleration...???

/ FR Il Jets

-2 Remain relativistic until they terminate BUT

one-sided jet less facts established (Laing, 1993)

—

lobe/plume

— current issues:

- inverse Compton scattering of CMB (Celotti+ 2001)

- synchrotron mechanism (Hardcastle, 2006)
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Jet Physics Models

Inner structure of an Active Galaxy

Shock
Relativistic Jet \

An Observational Paradox....?? I
0.1 lightyears

Current

Magnetic
models

fields

Supermassive Black Hole

Accretion Disk
Accretion Rotation

Opague Torus
{Inner Regions)

(e.g. Pudritz+ 2007)
Magnetic field

lines
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: / The View from Simulations

Hardcastle & Krause, 2014
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-»

¢« Feedback, Structure & B-H Growth

Galaxy formation = merger + gas accretion
(Di Matteo+ 2005)

Massive
black
hole Dominance

AGN Feedback Cycle
Symbiosis

efficient coupling to
ISM/IGM (Tadhunter, 2008)

inject energy info large-
scale IGM (Birzan+ 2008)

constructive & destructive
(Morganti+ 2010)

A 4 Y
Early universe
structure properties Il galaxy bulge II SMBH masses
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Radio Observations

)
g s

Overall view of the VLA, looking South
Credit: Dave Finley, NRAO/AUI

e-MERLIN

Jodrell Bank Lovell

Pickmere Jodrell Bank Mk2

Darnhall

Knockin Defford

Location map of all the e-MERLIN telescopes in the UK
Credit: University of Manchester
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Datfa Reduction

VLA Data Reduction e-MERLIN Data Reduction Workflow
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Total Intensity Maps

JC83.1B_VLA_B_Configuration.image—raster

SC83. 1B VLA A _Configuration.image—raster
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J2000 Declination

Total Intensity Maps

3C465_VIA_B_Configuration.image—raster

3C485_VLA_A_Configuration.image—raster
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Total Intensity Maps

3C405_eMERLIN_EpochZ.image—raster SC465_eMERLIN_Jet_Region_EpochZ.image—raoster
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Total Intensity Maps

04"

/|8II 02”

190 27°02'00"

06” 58”

97°02'00" 56"

J2000 Declination
J2000 Declination

54" 54

48" 52

50” 1 | 1 1 1
23"38M29° 97 23M"38M295 8  29%2 2950 2858 28%6 28%4

42"

J2000 Right Ascension J2000 Right Ascension

L-Band, 0.3x0.1" resolution e-MERLIN map
Overlaid contour of 0.5" resolution 8GHz VLA map

| | The nature of Jets in Powerful Radio Galaxies | | 27-29 Mar. 2017 | | DARA — Network Event, Johannesburg, SA



mailto:e.bempong-manful@herts.ac.uk

Next Steps...

» Construction of Total Infensity maps

- 3C83.1B (e-MERLIN)
- science targets (VLA + e-MERLIN)

» Polarization & Spectral Index imaging
- science targefts (VLA + e-MERLIN)

» Jet Physics Analysis

- Jet dynamics in AGNs (sulb-kpc scales)
- jet parficle acceleration
- magnetic field influence
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Thank you...
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