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TELEPHONE 602-882-8250 

Enclosed please find two copies of our revised version of 
"High-Resolution Observations of 3C219 at 1.48 and 4.89 GHz". 
We have made minor changes, detailed below, to the paper in 
response to the referee's comments. 

The referee correctly points out that we have omitted references 
to Burch (1979), Hogbom (1979) and De Young et al. (1979) 
whose papers have earlier noted the magnetic field orientations 
in the jet, and in the large-scale structure of the Nf lobe. 
Appropriate references have been inserted near the bottoms of 
pages 6 and 9. 

We cannot agree with the referee's comments concerning our 
discussion of the distinction between high- and low-luminosity 
jets. Generally speaking, we are only intending to contrast 
and compare the jet of 3C219, a high-luminosity radio galaxy, 
to the jets of three very low-luminosity objects whose VLA 
maps are already published. We have not included in the 
discussion those objects whose VLA maps are as yet unpublished, 
since we believe all such comparisons should be made on the 
basis of published comparable data. The referee's statement 
that some low-luminosity radio galaxies have one-sided jets is 
actually incorrect, as shown by recent VLA data. The only 
purely one-sided jets are found in the two objects of highest 
luminosity, 3C219 and 4C32.69. In addition, the referee's 
comment that the high emissivity of the jet of 3C219 cannot be 
a surprise is simply not relevant. The contrasts shown in our 
discussion will be strengthened and extended by observations 
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of many other sources. We are currently preparing these data 
for publication. 

The referee's comment that the discussion on pages 12-14 leads 
to no preferred model is true, but this is the point of this 
discussion. Some aspects of the structure of 30219 are more 
easily explained by one model, other aspects by the other. We 
are not attempting to disprove one model or the other because 
the observations show this is not possible. We are trying to 
show the relative strengths and weaknesses of the models, and 
for this reason, believe the discussion should remain largely 
as is. To shorten this section, we have removed the last 
sentence on page 14. 

We trust that the article is now suitable for publication. 

Yours rely, 

R. A. Perley 

RAP/drg 

Enc. 

cc: A. H. Bridle 
E. B. Fomalont 
A. G. Willis 
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ABSTRACT 

The VLA has been used to make high-resolution maps of the double 

radio galaxy 3C219 at 1.48 and 4.89 GHz. The radio jet in 3C219 

contains two main components each of which is composed of two or more 

subcomponents. The jet is highly polarized with the magnetic field 

oriented along its length, and its width decreases with increasing 

distance from the nucleus. In both of these characteristics, the jet 

in 3C219 differs appreciably from the jets in low-luminosity radio 

galaxies recently mapped at the VLA. 

The two distant lobes of 3C219 both contain compact structure. 

In the south-preceding lobe, this structure is L-shaped, while in the 

north-following lobe it is a nearly complete circular ring. The 

degree of linear polarization is high throughout both lobes, both in 

the compact structures and in the diffuse regions which surround them. 

The magnetic field configuration in the northern lobe is circumferential, 

both in the diffuse region and in the compact ring. 
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I INTRODUCTION 

The radio source 3C219 is identified with a 17'5 cDl galaxy with 

a redshift z = 0.1745 (Schmidt 1965) which is the brightest member of 

a compact Zwicky cluster (Macdonald et al. 1968). Its structure has 

recently been mapped with moderate resolution and sensitivity at 

several frequencies between 1 and 10 GHz (Burch 1979a, Be Young et al. 

1979, Hogbom 1979). Turland (1975) obtained the first evidence for a 

narrow radio jet '80 kpc long within the basically "classical double" 

structure of 3C219. The jet begins near a small-diameter radio core 

in the nucleus of the galaxy and extends towards the south-preceding 

radio lobe. As 3C219 is the most luminous radio galaxy presently 

known to contain a radio jet we have included it in a program of VLA 

observations of galaxies with jets and emission bridges. Results from 

this program have been presented for NGC 315 by Bridle et al. (1979), 

for 3C449 by Perley et al. (1979) and for 3C31 by Fomalont et al. 

(1980); we refer to these as Papers I, II and III in what follows. 

This paper reports observations of 3C219 using the VLA at 1.48 GHz 

(A20cm) and 4.89 GHz (h6cm) which give new information on the structure 

in and around the radio jet and which also delineate the morphology of 

the bright compact structures in the outer lobes of the source. 

II. OBSERVATIONS 

The observations were taken with 12 antennas of the partially 

completed VLA (Very Large Array) on 29 September 1978 for h6cm and 30 

September 1978 for A20cm. Table I lists the main parameters of the 

observations. The data were calibrated against the nearby source 
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0917+449 whose flux density was itself calibrated against that of the 

standard source 1328+307 (=3C286) on the scale of Baars et al. (1977). 

The configuration of the VLA at the time of these observations 

could not sample a 30° sector of the (u,v) plane at the declination of 

3C219. The maps have been "CLEANED" in the standard manner (Hogbom 

1974), but because the major axis of the source lies in the unsampled 

sector, some Fourier components along this axis may not be correctly 

estimated by the "CLEAN" algorithm. In addition, the shortest (projected) 

spacing was .25 km (u) by .16 km (v) so structure components of scale 

size 550" x 590" at 1480 MHz, and 515" x 530" at 4885 MHz will be 

attenuated in our maps. This is a problem only at 4885 MHz where the 

size of the source much exceeds this limit. 

III. THE LARGE-SCALE STRUCTURE OF 3C219 

Figure 1 shows a X20cm map of the entire source obtained by 

tapering our data with a Gaussian function falling to 50% at 8.8 km. 

The beam is 3.0 aresec x 5.3 aresec (FWIThI), major axis at p.a. 106°. 

The line joining the radio core, the high-brightness jet and the 

bright knot in the south-preceding lobe is surrounded by diffuse 

low-brightness emission for the entire distance from the core to the 

knot. There is also diffuse emission around this line extending 

"20 aresec beyond the knot. The north-following lobe also contains a 

bright knot surrounded by more diffuse emission; this diffuse emission 

trails back to form a bridge to the central source. The compact knots 

in each lobe are not collinear with the radio core; a line from the 

core to the north-following knot would intersect the line from the 

core to the south-preceding knot at an angle of ̂ -9°. 
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The jet is slightly resolved to our A6cm beam. Table II gives 

the deconvolved full widths of the jet at half maximum at five points 

along the jet. The angle given in column 6 is the cone angle of the 

jet with the radio core as apex. The width of the jet decreases 

towards the leading edge of its farther component. The decreasing 

width of this jet in 3C219 contrasts strongly with the behavior of the 

jets in NGC 315 (Paper I), 3C449 (Paper II) and 3C31 (Paper III), 

whose widths generally increase with increasing distance from their 

radio cores. At our sensitivity there is no evidence of a counter-jet, 

implying a brightness ratio of >20:1 between the observed jet and any 

hypothetical counter-jet. 

The degree of linear polarization of the jet is very high, averaging 

30% and reaching 60% in places. The degree of polarization falls 

rapidly at the leading edge of the farther component. This could be 

explained by bending of the magnetic field around the extremity of the 

component on an angular scale smaller than our resolution. The value 

of the integrated rotation measure for 3C219 (Burch 1979a) is -9 rad/m2

and implies that the correction to intrinsic E-vector orientations is 

less than 2° at A6cm, i.e., the measured polarization position angles 

are equal to the intrinsic angles to within the measurement errors. 

As the observed E-vectors are nearly perpendicular to the jet axis, 

the dominant component of the magnetic field in the jet must lie 

nearly along the jet confirming the results of Burch (1979a), Hogbom 

(1979) and De Young et al. (1979). The scale of this parallel-field 

region contrasts with those in NGC 315, 3C31 and 3C449, in which such 

field configurations persist for only a few (<10) kpc from the cores 

before evolving into perpendicular-field configurations (Papers II and 

III). 
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We have applied the minimum energy analyses to our observations 

using the equations and assumptions given in Paper II. The results 

are given in Table III. The minimum energy density and total energy 

content of the jet in 3C219 are respectively about 10 and 40 times 

that of the jet in 3C449 (Paper II). Although the absolute values of 

the energy parameters depend on the assumptions made in the equipartition 

calculations (e.g., electron to proton energy ratio), the relative 

values in the two sources are less likely to be sensitive to the 

particular assumptions made. 

De Young et al. (1979) claimed to have detected an increase in the 

spectral index of the jet with increasing distance from the core, 

based on their observations at 2.7 and 8.1 GHz. Our data (Table IV) 

show that the spectral indices of the two main components of the jet 

emission between 1.48 and 4.89 GHz are not significantly different, 

and thus do not confirm this result. The discrepancy is probably 

caused by contamination of the jet by the extended, underlying emission 

at the resolution used by De Young et al. (1979). 

A weak argument for a minimum flow velocity in the jet could be 

made if it were assumed that the spectral evolution of the jet is 

dominated by synchrotron losses rather than by particle reacceleration 

or by diffusion. With these assumptions, the observed spectral index 

of the jet would imply that the synchrotron loss bend is at a frequency 

above S GHz, so that with the equipartition assumptions made above, 

the particle lifetime would be <6 x 107 yr. Combining this with the 

projected separation of 61 kpc between the farther component of the 

jet and the radio core would yield a lower limit to the bulk flow 
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velocity of 1000 km/sec. There is strong evidence however for particle 

reacceleration in the northern jet of 3C31 from the slowness of the 

variation of its brightness with distance from the radio core (Burch 

1979b and Paper III). The assumption that the spectrum of the jet 

would be dominated by synchrotron losses must therefore be regarded as 

dubious (see also the discussion in Section VI below). 

V. THE BRIGHT COMPACT STRUCTURE IN THE LOBES 

Figure 3(a) shows the A6cm map of the bright knot in the south-

preceding lobe also at 0.85 by 1.2 aresec (FWHPi, major axis at 

p.a. = 147°) resolution. The structure is not fully resolved but can 

be seen to consist of two emission ridges which differ in position 

angle by 110°. Most of the bright emission is contained in a region 

-'-7 aresec (18 kpc) across which subtends an angle of 5°3 at the radio 

core. Figure 3(b) shows the distribution of linear polarization over 

this region; the lengths of the vectors are proportional to the polarized 

intensity and their orientations denote the position angles of the 

E-vectors in the received radiation. The dominant magnetic field 

component in this region is aligned along the brightness ridges, if 

the mean rotation measure of 3C219 applies at this part of the lobe. 

The degree of linear polarization is typically 10-20% along the 

ridge of maximum brightness, and reaches a peak of 26% at the peak of 

total intensity. The diffuse region which surrounds the bright feature 

is 30-50% polarized, and the magnetic field generally envelops the 

bright feature. 
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The fine structure of the bright knot in the north-following lobe 

is strikingly different. Figure 4(a) shows the X6cm map of this 

region at the same resolution as Figure 3(a). The feature has a 

nearly complete ring structure, strikingly reminiscent of a galactic 

supernova remnant were it not for its linear scale: the diameter of 

the ring is -7 aresec (18 kpc) at the distance of 3C219. The probability 

that an actual galactic supernova remnant is superimposed on the 

maximum of the diffuse emission of the northern lobe, at b11~45°, is 

negligible. Not one of the 130 galactic radio supernova remnants in 

the all-sky catalog of Clark and Caswell (1976) is farther than 10°

from the galactic plane. 

The E-vectors in the ring [Figure 4(b)] point radially away from 

its center so the magnetic field must be predominantly circumferential 

around the bright rim if the mean rotation measure applies here also. 

A similar, though larger (diameter '-30 kpc), ring-like feature with a 

circumferential magnetic structure can be seen in the south-preceding 

lobe of 3C382 (Strom et al. 1978, Burch 1979a), and a similar field 

structure is found in the north-following lobe of DA240 (Strom and 

Willis 1980, in preparation). 

The circumferential magnetic field configuration is found not 

only in the rim of the compact ring structure, but also in the diffuse 

emission surrounding the ring (Figure 5) as was originally discovered 

by Fomalont (1972) and which is visible in the maps of Burch (1979a), 

Hogbom (1979) and De Young et al. (1979). The degree of polarization 

again reaches very high values, but its variation over this lobe is 

not simply related to that of the total intensity. At the center of 

the ring, the degree of polarization is less than 3%; it increases 

towards the rim, reaching 20 to 30% there, then continues to increase 
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up to 60% in the diffuse emission beyond the rim, i.e., the rim itself 

would not be discernable on a map of the degree of polarization. 

VI. DISCUSSION 

3C219 is between two and four hundred times more luminous between 

10 MHz and 10 GHz than NGC 315, 3C449 or 3C31, whose jets were studied 

in Papers I, II and III. Its jet structure differs from those in 

these less luminous radio galaxies in several significant respects. 

First, the high-brightness jet in 3C219 is one-sided and cannot 

be traced continuously to the southern lobe of the source. In 3C449 

and 3C31 both jets extend over the entire length from the central core 

to the lobes (after the initial gaps near the cores are crossed), 

while in NGC 315 the brighter jet extends continuously from the core 

to its lobe and the fainter counter-jet is detected in at least three 

well-separated locations along the path from the radio core to its 

lobe. 

Second, the jet in 3C219 is better collimated than those in 

NGC 315 and 3C449 at similar distances from their radio cores (the 

jets in 3C31 deflect and merge into lobe structure before reaching the 

length of the jet in 3C219). The low-luminosity jets diverge while 

the jet in 3C219 actually converges towards the edge farthest from the 

core, much as expected in the "independent plasmon" model (Christiansen 

1971, 1973; Christiansen et al. 1977). If the sizes of the compact 

radio structures in the lobes of 3C219 are used to indicate the transverse 

scale of a beam associated with the jet as it enters the lobes, the 

hypothetical beam would have a cone angle of only '-5° when '-190 kpc 

from the radio core. 
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Third, the magnetic field in the 3C219 jet is predominantly 

parallel to the length of the jet for a greater distance from the 

radio core than it is in the jets of NGC 315 or 3C31 (Paper III) or in 

3C449 (Paper II), while no indication of a transition to a perpendicular 

field is detected. As the farther component of the jet is brighter 

than the nearer, the jet in 3C219 in a sense brightens with increasing 

distance from the core for the first —45 kpc of its length. A similar 

combination of increasing intensity and parallel magnetic field occurs 

in the first few kpc of the brighter jets in NGC 315 and 3C31 (Paper III). 

Furthermore, the parallel-field regimes are seen on only one side of 

the radio cores in these sources, an asymmetry that is also present in 

30219. In Paper III we interpreted the increasing-intensity, parallel-

field regimes in NGC 315 and 3C31 as the result of stretching of 

magnetic-field lines that are frozen into an accelerated particle flow 

at the bases of these jets, and suggested that their one-sided appearance 

might be due to Doppler enhancement resulting from bulk relativistic 

motions in the proposed flows. If this interpretation applied to the 

entire luminous length of the jet in 3C219, it would mean that the 

accelerated flow maintains relativistic bulk velocities over greater 

distances from the radio core in 3C219 than it does in the less luminous 

radio galaxies. If a counter-jet is present, but is not visible due 

to relativistic flow velocities (Shklovskii 1978), the quantity f3 cos 

must exceed —0.4, where 1 = v/c, v is the flow velocity and 4 is the 

angle between the flow and the line of sight. 

Finally, there is a pronounced difference between the energetics 

of the jet in 3C219 and those of the low-luminosity radio galaxies. 
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The jet in 3C219 has roughly 10 times the emissivity 

3C449, and transports probably 100 times the energy. 

differences are considered, the question arises: is 

which transports particles from the core of 3C219 to 

of the jets in 

When all these 

the mechanism 

its lobes the 

same as that operating in such low-luminosity galaxies as 3C449? 

Some features of 3C219 may be easier to explain using the "independent 

plasmon" model of particle transport (Christiansen et al. 1977) than 

the continuous-beam models (Blandford and Rees 1974, 1978) which 

appear favored by the observations of the continuous low-luminosity 

radio jets. The blobby and abbreviated appearance of the jet in 3C219 

would be naturally accounted for if the jet were emission from a group 

of plasmons, recently ejected from the core towards the south-preceding 

lobe. As such plasmons would probably not travel at bulk relativistic 

velocities, the absence of similar features on the other side of the 

source would then have to be attributed to one-sided and intermittent 

activity in the core. On this model the diffuse low-brightness emission 

around the bright radio knots could be the expanded relics of plasmons 

that were ejected from the core in the past, while the knots themselves 

would be interpreted as fresher ejecta that are now colliding with the 

fields and particles in these relics. In such a model the outer 

boundary of the relics would still be expanding outwards into a 

circumgalactic medium and the compression of the leading edge of the 

relics would account for the brightness gradients observed at the 

extreme ends of the source structure. The setback of the bright knots 

into the lobes would be a natural consequence of interpreting the 

knots as late-arriving ejecta in the process of initial compression as 
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they begin to interact with the 
relics. The diffuse bridges of emission 

back towards the galaxy might be accounted 
for by back-diffusion of 

relativistic particles and fields away from the 
compressed regions at 

the outer edges of the lobes. 

In "continuous-  beam" models the most important observation to 

explain is the sudden disappearance of the jet. If the relativistic 

particles were assumed not to be present beyond ~50 kpc from the core 

of 3C219 because a previously-established beam had pinched off and was 

now being re-established, the resulting "beam" description might be 

only semantically distinct from the "plasmon" description. If the 

relativistic particles in the 

cooled by radiative losses in 

would be difficult to explain 

beam were instead assumed to have been 

the first 50 kpc of the 3C219 jet, it 

why both of the main components of the 

jet have the same spectral index between X20cm and A6cm, for the 

electrons radiating at X20cm should lose energy more slowly than those 

radiating at A6cm. The most attractive interpretation of 3C219 in a 

continuous-beam model may therefore be to suppose that the radiative 

losses from a beam in 3C219 sharply decrease ~50 kpc from the core due 

to narrowing of the pitch-angle distribution of the relativistic 

particles around the magnetic field lines in the beam. Streaming of 

the particle motions along the field lines would cause each particle 

to radiate less energy and the beam's radiation to become less directed 

towards the observer. As the degrees of polarization found in all of 

the radio jets so far indicate that they do contain well-organized 

magnetic field configurations, the directive properties of synchrotron 

radiation from a highly-organized beam may be the most plausible way 
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to make a very efficient and invisible beam supply energy to the lobes 

of the very luminous sources in which no radio jets have yet been 

detected. 

The continuous-beam models do not provide a simple explanation 

for the very different detailed configurations seen within the two 

bright knots in the lobes of 3C219, or for the distributions of the 

low-brightness emission around them. Beams of particles and fields 

would be compressed on reaching the turbulent "working surface" proposed 

by Blandford and Rees (1974). The field components Bi perpendicular 

to the beam should be amplified there and the relativistic particles 

in the beams would travel at large pitch angles to these suddenly-compressed 

fields. A brightening of the radiation from the beam, and a perpendicular 

field structure, are therefore likely characteristics of a region 

where the beam is about to terminate and deposit its particles in the 

lobes. Freezing of the magnetic fields into a particle flow that 

stretched them predominantly away from the deposition region would 

then produce L- and U-shaped field configurations at bright parts of 

the lobes. Such a scenario may be able to explain the observed brightness 

and polarization distributions in the south-preceding lobe of 3C219. 

The shell structure seen in the total intensity distribution of the 

knot in the north-following lobe, and the associated circumferential 

magnetic field configuration, are less easy to explain. 

The structure of the low-brightness emission between the core and 

the two bright knots in the lobes resembles that suggested by Scheuer 

(1974) to act as a depository for waste energy that would necessarily 

be transported to the lobes by beams of particles and fields. The 
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asymmetry in the distribution of this emission between the lobes 

themselves is puzzling, however. 

The relationship of the jet in 3C219 to those in less-luminous 

radio galaxies, which fit readily into the predictions of continuous-beam 

models, therefore remains enigmatic. A search for other high-luminosity 

jets in radio galaxies and quasars is now in progress at the VLA to 

test whether the many peculiarities of 3C219 are unique to this source 

or whether they are representative of more general behavior at higher 

radio luminosities. 
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TABLE I 

PARAMETERS OF VLA OBSERVATIONS OF 3C219 

Frequency Bandwidth Tsys HA Range Feed Polarizations 

1480 12 MHz 60 K -510 to +710 Orthogonal Linear 

4885 50 MHz 50 K -417 to +710 Opposite Circular 

POSITION OF ANTENNAS ON 30 SEPTEMBER 1978 

Azimuth 175° 115° 236° 236° 115° 236° 115° 236° 236° 236° 236° 236° 

Distance (km) 0.04 0.48 0.48 0.71 0.97 1.26 1.59 1.59 3.19 5.22 7.66 10.47 

Source 

CALIBRATION PARAMETERS 

ci(1950.0) S(1950.0) S
1480 S4885 

0917+449 09hl7m41S90 44°5439'.'8 0.66 Jy 0.80 Jy 

Source scan length: 12* minutes 
Calibrator scan length: 3 minutes 

*For first 415, at 1480 MHz, observations were time-shared with another source 
resulting in a duty cycle of 1:3 for 3C219. 
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TABLE II 

JET WIDTHS 

Point 

Angle 
from 

Nucleus 

Measured 
Jet 

Width 
Beam 
FW}IM* 

Deconvolved 
Jet Width 

Cone 
Angle 

1 6"7 2'.'0±.10 1"47±.05 1'.35±.15 11° 

2 9:'3 2'.'1±.10 l."47 1."50±.15 9° 

3 14.8 1'.'85±.10 1."41 120±.15 5° 

4 162 1"68±.10 141 O91±.2 3° 

5 17'.'9 1'.65±.10 135 0'.'95±.2 3° 

*at p.a. of measured jet width. 



20 

TABLE III 

EQUIPARTITION PARAMETERS OF THE JET' 

Emissivity _ B u E
total 

mm mm mm 
Component (erg sec 1 cm 3 ster 1) (µG) (erg/cm3) (erg) 

Preceding 8.1 x 10 27 32 9.7 x 10 11 4 x 1056

Following 1.9 x 10 27 21 4.2 x 10 11 3 x 1056

*assuming cylindrical geometry with jet axis and magnetic field 
perpendicular to the line of sight, spectral index of +0.7 extending 
from 10 MHz to 10 GHz, and equal energies in relativistic electrons 
and protons. 
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TABLE IV 

FLUX DENSITIES AND SPECTRA OF JET COMPONENTS 

Following Preceding 

A20cm 40±3 mJy 100±7 mJy 

A6cm 18±2 mJy 42±2 mJy 

a 0.67±0.12 0.73±0.08 
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FIGURE CAPTIONS 

FIGURE 1: Contour map of 3C219 at A20cm. The contour levels are -5, 5, 

10, 20, 30, 40, 60, 80, 100, 120, 160, 200, and 240 mJy/beam. 

The full width half-power beam (3.0 aresec by 5.3 aresec, 

major axis at p.a. 106°) is shown by the hatched ellipse at 

the upper right. 

FIGURE 2(a): Contour map of total intensity in the radio core and in 

the jet of 3C219 at A6cm. The contour levels are -0.8, 

0.8, 1.6, 2.4, 3.2, 4.0, 4.8, 5.6, 6.4, 7.2, 9.9, and 

19.8 mJy/beam. The full width half-power beam (0.85 

aresec by 1.2 aresec, major axis at p.a. 147°) is indicated 

by the thin contour around the peak of the bright radio 

core. 

FIGURE 2(b): The distribution of the linear polarization over the 

radio core and jet of 3C219 at A6cm. The lengths of 

the line segments indicate the polarized intensities 

and their orientations indicate the position angles of 

the E-vectors. Resolution as in Figure 2(a). 

FIGURE 3(a): Contour map of total intensity in the south-preceding 

radio lobe of 3C219 at A6cm. The contour levels are 

0.8, 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20 mJy/beam. 

The full width half-power beam (0.85 aresec by 1.2 



23 

aresec, major axis at p.a. 147°) is indicated by the 

hatched ellipse at lower left. 

FIGURE 3(b): The distribution of linear polarization over the south-preceding 

radio lobe of 3C219 at A6cm. The lengths of the line 

segments indicate the polarized intensities and their 

orientations indicate the position angles of the E-vectors. 

Resolution as in Figure 3(a). 

FIGURE 4(a): Contour maps of detail in the brightest feature in the 

north-preceding lobe of 3C219 at A6cm. The contour 

levels are 0.4, 0.8, 1.2, 1.6, 2.0, 2.5, 2.9, 3.3, and 

3.7 mJy/beam. The resolution is as in Figure 3(a), but 

note the changes in contour levels and in angular 

scale. 

FIGURE 4(b): The distribution of linear polarization over the brightest 

feature in the north-following radio lobe of 3C219 at 

A6cm. The lengths of the line segments indicate the 

polarized intensities and their orientations indicate 

the position angles of the E-vectors. Resolution as in 

Figure 4(a). 

FIGURE 5: The distribution of linear polarization over the entire 

north-following lobe of 3C219 at A6cm. The total intensity 

contours are 0.95, 1.9, 2.8, 3.8, 5.7, and 9.5 mJy/beam. 



24 

The lengths of the line segments indicate the polarized 

intensities and their orientations indicate the position 

angles of the E-vectors. The full width half-power beam 

(1.4 aresec by 1.8 aresec, major axis at p.a. 133°) is indicated 

by the hatched ellipse at the lower right. 
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Referee's Comments on 'High-resolution Observations of 3C219 at 1.48 and 4.89 GHz' 

by R.A. Perley et al. 

This paper presents important new observations of 3C 219. The 
a 6 cm data 

are of higher resolution than those published previously and lead to two new 

results. 

(1) The jet is resolved across its width and narrows with increasing 

distance from the nucleus. 

('2) The Nf radio lobe contains a ring-like feature. 

Some modification of the paper is, however, necessary. Other 

results are implied to be new but are in fact confirmations of 

results already known which the authors do not acknowledge although 

they are aware of the papers containing them. For instance 

(a) The magnetic field is aligned along the jet. This was 

already known from the work of Burch (1979), Hogbom (1979) and 

de Young et al. (1979). 

(b) The circumferential magnetic field in the Nf component. 

The discussion that follows (pp 10-15) is much less useful and could be 

shortened to one third the length. (i) The attempt to draw a distinction 

between the jet in 3C 219 (a source of high radio luminosity) with three low 

luminosity radio sources with jets is misleading in several ways. For instance, 

one sided jets are known in low luminosity radio galaxies; also ones with as 

good collimation as in 3C 219. The greater emissivity of the jetF in 3C 219 

cannot be a surprise; if it were 10 times weaker (and equal to that in the 

sources they mention) it would not have been detected in any observations 

made so far. (ii)the discussion of the independent plasmon and continuous 

beam models (pp 12 - 14) leadsto no preferred model nor to predictions which 

might be the subject of future tests i.e. it progresses no further than earlier 

discussions of the models which were devised to account for the properties 

of many radio sources including, incidentally, 3C 219. 


