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Fig, 2 Distribution of sizes of nuclear
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(A FEW OF THE) PROBLEMS POSED BY RADIQ GALAXIES and QSRS

—3
ENERGY BUDGET

g LSS SO

—— MINIMUM (EQUIPARTITION) ENERGY RESERVOIRS OF EXTENDED LOBES
ARE OF ORDER 10° 1o 107 1 c?

. 1COLLIMATION/CONFINEHENT;

—— FREE RELATIVISTIC PLASMOIDS EXPAND AT SOUND SPEED ~ c/JZ
BUT SEPARATE FROM GALAXY AT VELOCITIES < ¢
~- SHOULD THEREFORE SUBTEND ANGLES > 2 Tan™L (1/J3) AT GALAXY
- 6 |
—~ MOST RADIO GALAXY LOBES SUBTEND ANGLES < 60° AT GALAXY
—— MEDIAN ANGLE SUBTENDED BY HOT SPOTS ~0.60 AT GALAXY

~- HENCE MOST LOBES NOT FREELY EXPANDING BUT CONFINED
MUST BE ENERGY LOSSES WORKING AGAINST CONFINEMENT

e

ADIABATIC EXPANSION LOSSES]

—- IF PAGNETIC FLUX CONSERVED B ec R2 (R = pLASMOID SCALE)
PARTICLES WORK AGAINST CONFINEMENT °E oc RL °
—- SYNCHROTRON EMISSIVITY DECLINES AS R™2X  [N(E) o E™X]
FOR OBSERVED x ~ 2.5, R™> DECLINE IN SYNCHROTRON EMISSIVITY

-- OBSERVED LOBE STRUCTURES REQUIRE SUPERLUMINOUS “EVENTS”

LIFETIMES OF RADIATING PARTICLES

-- SYNCHROTRON LIFETIMES OF PARTICLES IN HOT SPOTS (IN

EQUIPARTITION) ARE LESS THAN SEPARATION FROM GALAXY
Cc

-- NEED CONTINUOUS SUPPLY OF FRESH PAR%ICLES AT HOT SPOTS

e T A
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PRIMARY . INGREDIENTS OF . "BEAMN. -MODELS

7!0 Naﬂs ‘»os;s

ENERGY GENERATION | $\038 \one- '(ime,&@so

WELL WITHIN OBSERVED RADIO CORES

IRt s D wtnk &

INFALL OF MATTER, ANGULAR MOMENTUM, INTO DEEP GRAVITATIONAL POTENTIAL

'WELLATCENTEROFGALAXY

CONVERSION OF GRAVITATIONAL; ROTATIONAL ENERGY INTO BULK KINETIC ENERGY

*

. ¥

%

ENERGY TRANSPORT

PATHWAY SHOWN BY RADIO JETS

:
—— '

COLLIMATION OF KINETIC ENERGY OUTELOW BY (A) NOZZLES

(B) DONUT HOLES (THICK DISKS)
(C) VORTEX FUNNELS
DIRECTED OUTFLOW (AT WHAT VELOCITY 77) OF ENERGY, MOMENTUM IN TWO STREAMS

X

1

ENERGY CONVERSIOHN

*
*

3%

SITE INDICATED BY RADIO HOT SPOTS

SUPERSONIC FLOWS END AT SHOCKED INTERFACE WITH CIRCUMGALACTIC GAS
RANDOMIZATION OF DIRECTED KINETIC ENERGY, PARTICLE ACCELERATION, ETC.

ENERGY DISSIPATION T
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INPLICATIONS OF RADIO JETS FOR PHYSICS OF
ENERGY TRANSPORT IN RADIO |
GALAXIES AND QUASARS

. | EXISTENCE OF JETS)

-- FLOWS OF RADIATING PARTICLES AND FIELD% FROM ACTIVE NUCLEI
. TO THE DISTANT RADIO LOBES, COLLIMATED AT OBSERVABLE
DISTANCES (severaL kpc) FROM THE ACTIVE NUCLEI

9 \WIDTH EVOLUTION OF JETS (COLLIMATION) | . °

-= CONSTRAINTS ON MECHANISMS FOR CONFINEMENT
_—— EVIDENCE FOR LARGE-SCALE HIGH-PRESSURE ATMOSPHERES ?

f

[CINEAR POLARIZATION DISTRIBUTIONS
~- ORGANISED MAGNETIC FIELD STRUCTURES, PARALLEL - PERPENDICULAR
~- CORRELATIONS WITH RADIO CORE LUMINOSITY

 [INTENSITY AND SPECTRAL DISTRIBUTIONS!
—— EVIDENCE FOR PARTICLE REACCELERATION ALONG THE JETS

JET BENDING

-- EVIDENCE FOR JET STABILITY
- CONSTRAINTS ON (MAGNETO)FLUID DYNAMICAL MODELS

|16

5. [SIDE-T0- SiDEAASYMHETRIESE
__ 22 (STRONG UNEXPLAINED CORRELATION WITH LUMINOSITY)
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