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Dear Ilias, Jack, Rick

I've received Ilias' draft of the radio galaxy paper and am going
through it now. I hope to have general comments by the end of the
week. There's an immediate issue of consistency with the quasar paper
that we need to think about right away, however, as it gets to the
heart of how we define and measure cores and jets.

1. CORES

For "cores" it would be simple if the "central features" were all
exactly pointlike, but they're not. Or if we had spectral data and
were separating out flat and steep-spectrum components, but we're not.
So we have to have a rule for deciding what we'll take as the "core"
flux (core is a bad word as it's the base of the jet anyway, not the
central engine, but I guess it's too deeply ingrained to change). 1In
the quasar paper, I've been getting the "core" estimates by using IMFIT
with a background component to model each central feature and its
local background, then taking the fitted *peak* (not integrated)
intensity. As a result, almost all of my "core" flux densities are
somewhat lower than Ilias'. In most cases, the difference is minor
and will, but for 3C334 and 3C351 I feel reasonably sure that Ilias's
estimate includes significant amounts of jet emission. Here are the
numbers as they stand, with the fitting errors (not calibration errors)
on my estimates:

Ilias draft B. et al. draft
3C9 5.24 4.9 +/- 0.05 (0.2)
3Cc47 73.64 73.6 +/- 0.1 (0.1)
3C68.1 1.15 1.13 +/- 0.01 (0.1)
3C175 24.9 23.5 +/- 0.1 (0.6)
3Cc204 28.4 26.9 +/- 0.1 (0.2)
3Cc208 51.6 51.0 +/- 0.1 (0.2)
3C215 17.03 16.4 +/- 0.2 (0.2)
3C249.1 72.45 70.8 +/- 0.1 (0.7)
3C263 157.3 157.3 +/- 0.5 (0.7)
3C334 138.25 110.8 +/- 0.1 (1.7)
3C336 21.34 20.4 +/- 0.1 (0.2)
3C351 14.24 6.5 +/- 0.03 (0.2)
3C432 7.46 7.57 +/- 0.02 (0.2)

On 3C334, I could not get a good one-component fit to the core, and
the bulge in the contours that corresponds to what I think is about



25 mJy of jet-base component is fairly obvious. On 3C351, we have
gross difference in which there are two peaks on the contour plot.
The north-east peak is quite highly polarized, the south-west is
weakly polarized and closer to the optical ID, so I am pretty sure
that the south-west component is the best choice for the core. But
I really don't think we can justify putting the sum of the two
easily distinguishable components in as 3C351's core estimate.

The "true" error estimates are certainly larger than the fit
estimates, and indeed I suppose one could make a case for using the
difference between the peak and the integrated as an error estimator
whenever this is larger than the fit error. Using just my fits, I
would get the numbers in parentheses as the error if I did this.
What do you think? (In any case, I think we don't want as many
significant figures as Ilias has in some cases).

2. JETS

I'm afraid the situation with the jets is *much* worse, due to all
the uncertainties about what is and is not jet. 1Ilias' thesis did

a good job of demarcating what he had fitted and had used for ratios,
but we will have a real problem boiling it down to just one number
for the paper. There are two problems (a) definition of what is and
is not jet, especially with regard to bright "spurs" sticking into
the hot spots, and (b) lobe background corrections, which sometimes
have huge gradients.

Let me just point out the worst, i.e. most difficult cases. If we
can be consistent about these, it will be easy to negotiate the
others, I think:

3Cc208 Problem here is confusion between the end of the jet, which
brightens rapidly on its way into the lobe, and the final
hot spot. TIlias and Jack ha.e the B. et al. draft, so let
me refer to the problem area using their notation: the problem
is where to stop between the last separable jet knot (D) and
the peak of the final hot spot (B). Up to D, there is 3.9
mJy. Then the jet jets brighter and if you stop just short of
the "ridge" at C you have a total of 9.3 mJy, whick knocks down
to 8.3 mdy after a background corection. But B is highly
elongated. The MEM image shows an unresolved knot at the
extreme west end (probably the true "hot spot") and the rest
of the emission as a bright narrow stream leading into it.
I think this stream is a very bright end to the jet, and if
you include it we have a total of 32 mdJy in the whole jet.
Ilias' estimate is 5.8 mJy, which comes from stopping between
knot D and the ridge of feature C. I really think this is
stopping too early, and leaving out the last segment, which
in this case is very bright.

3C336 The nice, unarguable, straight segment down to feature C is
about 10 mJy after background correction, but there's clearly more to
it than that. C gets to be the problem: if you include it (38 mJy)
and *all* of the neck into B you can add up to 75 mJy more. As Ilias
quotes 52.8 mJy I think he's put all of C and a little bit of the
weaker emission linking it to the straight segment into his
integration. This corresponds to the dashed "blotch" in his thesis.
It's a reasonable choice, except that C is much more compact than B,



so there's a case that C is the primary hot spot and B and the neck
joining it to C are splatter structures. If we take the minimal-jet
interpretation, as Ilias did for 3C208, shouldn't we take it here
also, and only integrate up to the peak of C? (This would probably
give us about 30 mJy total for the jet).

3C9 This one is hell on wheels so far as I'm concerned, as one can have
reasonable estimates for the jet that differ by a factor of 100. The
MEM image, and Colin Lonsdale's high-resolution picture, both show
that feature F is the most compact one outside the core, unresolved
at 0.12" resolution. So we have a straight piece of jet that
terminates neatly at the 22-mJy feature F, containing all of 2.5
mJy. The thing then ricochets, broadens, and turns into the bright
plume that wanders off into the lobe, amassing a total of 365 mJy.
Depending on where we stop *this* integration, you can have a
lobe-dominated or a Jjet-dominated source, to taste. Ilias has
stopped 3C9 just *past* F, I'm really a bit puzzled why, to get
his 68.2 mJy.

So what should we do? (I won't go into the other cases yet, as
there's enough food for thought in these). When I gave preliminary
numbers for the quasars at the Socorro meeting, I used "maximum jet"
and "maximum counterjet" numbers for every source, i.e. I included all
emission that could be "reasonably" construed as jet *on both sides*.
In a few cases, such as 3C9, where we have evidence for a compact hot
spot that is well recessed, I'm virtually certain those numbers are
too big now. For any source, we could also stop the integration just
short of the most compact hot spot candidate, and get a "minimum jet".
Some, but not all, of Ilias' integration regions already correspond to
this, I think.

What I'd like to suggest is that we give *both* maximum and minimum
estimates in the tables for the radio galaxies and the quasars, to let
the range illustvate the systematic (judgement) uncertainties (which
are huge in some cases compared with the other errors). Then we could
do the jet prominence analysis for the galaxies and quasars with
*both* types of estimate. If the final answer depends on where we
draw the line, we have to very circumspect in what we say. If it
doesn't, it will be a stronger result than it seems now.

Another possibility is to increase the quoted errors to allow for the
interpretative uncertainties source-by-source. But for 3C9, this would
be awfully hard to explain! The next B. et al. draft attempts

the Max/Min solution, by the way.

This will sound mostly like Greek to Rick as he hasn't seen the B et al.

labeled plots. Would you like me to fax you them for 3C208, 3C336 and
3C9, Rick?

Cheers, A.
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Alan:
You've raised some very good points that
we have wrestled with
for nearly a year here. 1Indeed, the best solution is to decide on
a compromise that is consistent for both the QSOs & RGs. Ilias and I
will carefully consider your comments & look for more detailed suggestions
later in the week.
Thanks for taking the time to work on this.
Cheers,
Jack
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Hi everyone,

I received the last e-mail from Alan about some of the measurments I have
reported in the paper that the group received. I am going to work on these
measurements again, and I will report to the group in another mail what I
will find. Alan's comments about the jet and core measurements will be
taken into consideration. I believe that I will get different answers for
the jet measurements. The idea of "maximum" and "minimum" jet is good if we
all agree about a standard definition for the 13 QSOs and the 6 RGs. In any
case, we will give it a try.

Ilias,
Cheers
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Thanks for the comments Alan. I will go over them more deeply in the few days
to come. About the observing run: well, we are more tha half through it. The
last run if for August 04. In the first run (July 17), we had the bad luck to
have 5 telescopes down for pointing error. For the second run (July 19) all
telescopes seemed to behave well. In total, we will be observing 8 RGs.

I will calibrate the whole data set before I leave to Saudi Arabia with some
preliminary mapping to see any interesting things.

Best wishes,

Ilias
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I've gone through the paper in some detail now, and will send an
annotated copy back to Ilias with detailed comments, as I have many
suggestions for the English, ways to shorten the paper, etc. This is
just to give you my overall reaction and some points that may need
some preparation time to think about. Overall, I believe the draft
is a substantial start on what we need, but only that - I think it
has a way to go before it's publishable.

Here are my main points.

1. I think it tends to lead the reader astray at the start by
asserting that we've detected all five radio jets. Compared to the
situation with the quasars, this is not so. We detected *unambiguous*
radio jets, using the BP criterion, in all 13 of the 13 quasars. In
this sample, there is only *one* equally unambiguous jet detection in
five cases - 3C22. 1If this difference can be well quantified, it's an
important datum and the paper has a good point to make on the issue of
jet detectability. I don't feel the present draft gets this point
across clearly (a) because it's emphasizing some very marginal jet
"detections" and (b) because it looks only at jet power tests, not
tests of jet-to-lobe ratio or jet-to-core ratio, about which the
unified models have some strong predictions.

2. We absolutely, positively, should not, must not, use the
depolarization ratio to decide which is and which is not the
counterjet side of the source! I feel *very* strongly about this.
It's a most important correlation while the jet/counterjet side is
objectively defined by unassailable criteria from the source structure
in I. Its strength, in the statistical sense, is then a good measure
of its significance and of its value to source models. The moment you
start *legislating* that the depolarized side must be the counterjet
side, and using this to bolster morphological evidence in
poorly-resolved or ambiguous sources, you throw away the best things
the correlations can do for us. So I find the discussion on p.18 about
which is and which is not the counterjet side in 3C324 very alarming.
I'm going to argue hard that we say no such things in this paper!

I think the *only* way to proceed legitimately here is to decide first
if we have an unambiguous jet. If we do, we know which is the jetted
side and which is therefore the counterjet side. If we don't then we
don't know which side is which and further statements about the
symmetry correlations are not useful.

3. It's useful that this paper has detected the cores for the first
time in several sources. The question of whether we've simultaneously
destroyed the evidence for the optical ID is important! I think it's
taken a bit too lightly in the present draft. 1In all cases, I'd like



to see the errors in the optical positions compared with the
discrepancy. I'd also like to see the accuracy of our optical-radio
alignment verified by comparing the assumed calibrator position with
that of its optical identification (I've found this very helpful in
the past, e.g. with 3C288 where Ed and I got a good coincidence after
calibrating the radio image on the calibrator's optical position and
only a "fuzzy" one using its radio position - sorry, Rick, to question
a VLA position but them's the breaks sometimes!). If pe have good
alignments in our optical/radio calibrator positions, then our
position discrepancies will carry more weight, especially if the
errors in the radio galaxy positions are the usual 0.5" or so and not
several arcseconds. We should also give the radio calibrator
positions in this paper as positional discrepancies are an issue
throughout it. Alno relevant to the identification gquestion is
whether there's *another* ID candidate under our "errant" core
positions. Has this been looked into? Can we be sure that 3C55 isn't
a quasar, for example?

4. I'm worried, quite a lot, by the angular size bias that has been
introduced by requiring commonality with the McCarthy optical study.
The angular size difference is more significant than anything we quote
about the jet power statistics. It's particularly worrying as it goes
the opposite way from that in radio-galaxy vs. QSR statistics overall.
This means that our RG's are systematically smaller than average for
radio galaxies, as they would have larger-than-QSR sizes in a random
sample. I think this needs more discussion than it's being given, and
I'm also not sure what to do with it post hoc in any case. It's nice
to have the optical data in hand, but if the sample has been tilted
toward small sources in an unpredictable way in order to get it, it's
bad news.

5. It was hard to interpret some of Ilias' comments on particular
components because they weren't labeled on the plots. But I think the
status of 'E' in 3C356 might be clarified if its elongation is known.
If it's long in the jet direction, its status as a *possible* jet knot
is a bit better. TIf its long in some other direction, it may still be
a jet knot, of course, but then we're going to stay in the dark until
we can find some more jet for it to connect to. Something should be
said about what we do or don't know about its size and shape. As for
'B' in 3C324, a fit has been done and is reported but no conclusions
get drawn from it. Is this just a lump in the lobe?

6. Lobes often have bright edges and, especially in radio galaxies,
their filaments can be brighter than their jets. We therefore have to
be particularly suspicious about jet "candidates" that run along lobe
edges (though there are some good ones that do as in 3C1l11). The
paper does lip-service to this "stringy confusion problem" on p.2, and
argues that you need high-clarity imaging to sort it out (as we did in
the proposals). But then it sort of slides off it in the discussion
of the individual sources. I don't like that. It's not at all clear
that we have enough resolution in 3C324 to say what we've got in the
east lobe, or even in 3C55. If the jet candidate in 3C55 is indeed a
jet, then the "gap" back to the core with no jet emission is unusually
long in kpc. This may be the jet with the longest "blank zone"

known in a radio galaxy. But given the contradictory shapes and
polarimetry of the knot train (which are discussed), how sure can we
be that this isn't just the lobe-edge effect? Maybe it's a lot more
obvious on the TV screen if there is underlying connecting emission,
but it certainly isn't obvious from reading the paper.



7. There's a lot of material that would be better off in Tables (hot
spot sizes and

flux densities, distances, core flux densities etc.).
The paper would read much better if it was shortened by putting all
this into a table, and then making the statistical statements about
them all in one place. E.g. the bit about the jetted side being
longer. 3C22 doesn't make a sample on its own, and we should talk
about the evidence for this over the whole group (including the
quasars). I'm bothered by just pointing it out where it fits, as in
the text for 3C22. Some of the other text is also very repetitive
source-by-source and could better be replaced with a Table.

8. I think the section on the data reduction is much too long given
that it's standard stuff. I'm sending Ilias a marked version with
some suggestions for radical deletions there.

9. There are several non-quantitative statements about the polarimetry.
e.g. "highly polarized", "moderately polarized" etc. These should all
be made quantitative.

I've held off from critiquing Sections VI and VII in detail because
exactly what we do about them depends to some extent on how you want
to respond to points 1 and 2. I feel we have:

one jet detection (3C22),

a jet knot candidate in 3C356,

two ambiguous cases (possible lobe-edge confusion) in 3C55 (whose status
in the sample is now unclear because of the ID uncertainty) and 3C324
(for which an MEM image might help as it's resolution limited), and

essentially nothing in 3C265.

We might however be able to say quite a lot from survival analysis of
the jet-to-lobe and jet-to-core ratios by contrast with the quasar
sample, and thereby strengthen the basic case that Ilias is building -
i.e. that this bunch has *not* turned out at all like the quasars.

Finally, the core-to-lobe prominence effect (RG cores being weak
relative to the lobes) is not at all new, and the earlier work on this
should be referenced. It's been done in bigger samples already, and
we should be at pains to point out that what we found is consistent
with the earlier work.

This is probably (more than) enough for now. I'll mail the detailed
suggestions back to Ilias a.s.a.p. Will be Monday as our post has gone
from here already.

How did the second observing run turn out, by the way?
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This is to follow up on a detail re point 7 in my comments on Ilias'
first draft of the radio galaxy paper. In the QSR draft, I've been
looking at things that do and don't correlate with the arm length
ratio of the lobes:

LAS on jetted side
Arm ratio = -—-—-———————————————
LAS on unjetted side

using the Leahy definition of LAS (distance from core to most distant
emission you can plausibly consider part of the lobe). The enclosed
encapsulated-Postscript file plots the one possible correlation I've
found for the 13 QSRs. The graph in the file plots Fjl (the ratio of
the integrated jet flux density to the combined flux density of both
lobes) against the arm ratio. The sample is small, but there is some
tendency to higher values of Fjl when the arm ratio is >1. Note also
that there are 7 sources with arm ratio >1 and 6 with arm ratio <1.
So among these 13 QSRs, there is no preference for the jet to be on
the longer side. But when the jet *is* on the longer side, then it
(may) tend to be more prominent relative to the lobes.

I'm going to look at this also in terms of normalized (per unit
length) Jjet flux densities, but because the range of Fjl is greater
than the range of arm ratios, the weak "effect" won't go away entirely
if you normalize by the jet length. This is also such a small sample
that I'm not sure whether to put much weight on the possible trend.
I'm going to check it out with all of the jets in my comprehensive
all-known-jets sample as soon as I can finish the LAS estimates for
all of them. There are over 60 FRII's in that sample, and their
statistics may help in confirming or denying any trends suggested by
our small "complete" samples.

But I do think the QSR sample casts a somewhat different light on what
Ilias is saying about 3C22 in the draft of the paper. I don't think
there is any *general* trend for the jetted side to be longer in these
FRII sources, but it may not surprise us that the radio galaxy with
the *most prominent* Jjet in our sample so far has its jet on the
longer side.

Postscript file follows: clip out and send to your local PS printer:
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I've now looked at the jet-prominence versus arm length ratio statistics
for the following sample:

All jets in bona fide FRII (classical edge-brightened double) extended
sources with z<1.5 and logP (1.4 GHz) > 25.5 W/Hz, whose jet and lobe
flux densities are in my jet database. There are 62 such sources, 18
of which are classified as radio galaxies, 44 classified as QSRs.

Number <Jet-to-lobe flux density ratio>
RG's arm ratio <=1 5 0.0204 +/- 0.0062
arm ratio
> 1 13 0.0197 +/- 0.0086
QSRs arm ratio <=1 14 0.0359 +/- 0.0208
arm ratio > 1 30 0.0826 +/- 0.0239

The averages in the < > brackets are straight arithmetic averages over
the ratios (perhaps not the best thing to look at, I guess averaging
the logarithms of the ratios is better). This larger sample, whose
completeness is uncertain but which may be representative just by size
alone, seems to suggest the following:

1. There may be a preference for the brighter jet to be on the longer-
armed side after all, by about 2:1. In the 13-QSR sample this may
simply be "hidden" by the small numbers. (That sample has several
almost-symmetric sources that get counted in the jet-on-short
side bin. If you look at the *extrema* on the plot I sent this a.m.,
there are more long-armed jets than short-armed jets by about 2:1,
as in this larger sample. Hindsight is so clear!)

2. The radio galaxies don't show much sign of the jets being more
prominent when they are on the long side, but the bigger sample of
quasars *definitely* does. This looks like quite a strong effect
in the bigger sample. Curiously, it also has the sign you'd
expect in most naive relativistic-jetwmodel, whereby the approaching
(brighter) jet should appear longer. This naive model would assume
that the arm length ratio is determined by time-of-flight effects
however, and I don't see why that should be so for a well-
developed lobe whose jet has been "flapping" or "drilling" for some
time. Anyone think it might still be significant?

So -- there may well be something asymmetric going on in the arm
length ratios and the jet prominence, but the prominence effect may be
confined to the quasars. Note also that the average jet prominence in
the big sample is greater for both sets of quasars (jet longer and jet
shorter) than for the radio galaxies of either symmetry. This is as



one might expect from the unified model.

What to conclude from this? My main conclusion as that we'd better be
really careful (more careful than I was this morning!) about what we
say from our small samples - either about the jet-is-longer asymmetry
or the jet prominence asymmetry. But clearly there may be a real
effect whereby there is an enhanced prominence for the long-side jets
in the *quasars*. I am also thinking that large *complete* samples
might really show us something. Too bad the VLA referees are so
stubborn about not giving groups time to investigate this properly!

Any comments?

I can send the Fjl vs arm ratio plot for the bigger sample if you're
interested.
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Alan:

This asymmetry in arm ratios is quite interesting & stronger
than I, too, would have expected from looking at other smaller samples.
I'm concerned also about making too many statements from the really
quite small sample from Ilias' thesis. I've let Ilias' try to "run"
with this a bit & see where it leads. Tuus, the draft of Paper I,
although naive in spots, gives Ilias a chance to learn what will fly
& what won't from interacting with his colleagues. These last few
E-mails from you have been very useful since it allows him to have
other input from just me. He has begun working on cranking out some
new numbers on the core, Jjets, & lobes as you suggested. I've advised
him to phone you up, however, to talk more about the difficulties

in making these measurements. He's been very careful, but the
measurement philosophy that we've adopted may not always be consistent
with your's in every case. I'm sure that we can converge on this

rather quickly.
Thanks for all your help,
Jack
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Subject: My comments on the paper
Date: Tue, 6 Aug 91 17:55:02 MDT

Sorry for the delay -- I won't bore you with the usual excuses.

I agree with Alan on his #1 point -- much too much is made of the
“detections' of jets and counterjets. In my view, there is only one jet
detection. The rest of the “detections' are based more on wishful thinking
and hopeful interpretation of the data. Sorry guys, but a know, or even a
row of knots, does not constitute a jet detection.

I am not as alarmed as Alan about the use of the Depolarisation
Ratio to decide which side is jetted and which is not. After all, the
correlation shown by Garrington et al is very very strong. On the other hand,
I see no need to include this section in the paper -- the depolarization
evidence is cited in a yet-to-be published paper. From this paper, one
cannot decide if the Depolarization Ratio is sufficient to be considered
significant evidence for which side *might* be the jetted side. So I'd agree
to drop this line of reasoning.

About calibrator positions. About 1% of calibrators had arcsecond
errors, due to aliasing in the original imaging that I did. The chance that
two random calibrators be off this much is pretty small. But we can check this
in a number of ways. First, what calibrators were used, and what positions
did they have? I can check that against the current calibrator list -- many
sources have updated positions taken from the Goddard or JPL astrometric
lists. Second -- calibrator errors of the magnitude required to cause the
observed positional offsets are HUGE!, and should be immediately visible in
the data. Do you have listings of the CALIB solutions (B-configuration
preferred), showing that some calibrators were stable, and others (the ones
used for the two sources in question) were not? Third -- compare the radio
hotspot positions against previous work. (This is not airtight -- the
previous workers may/probably have used the same calibrators). Fourth --
try Alan's suggestion.

Angular sizes. By throwing away 8 sources whose angular size exceeds
100", haven't we effectively thrown out any hope of making a meaningful
comparison with QSR's, independent of whether the optical bias introduced
by requiring commonality with McCarthy's work?

I agree with Alan's points 5, 6, and especially 7.

Absolutely, scrap the section of data reduction. Nothing original,
or even interesting, here. 01d Hat, I'm afraid.

Now for some of my own comments.
Page 25, the discussion on optical depth hiding the jet. I'm VERY

sceptical about this. The equation (1) leaves out both the temperhture and
frequency factors -- the latter is most important. The optical depth
runs as wavelength squared, so tau = .6 at some radio wavelength means total

absorption at a slightly longer wavelength, and no absorption slightly
shorter. Note that even if you could arrange to “hide' the jet this way,
what about the lobes? At lower frequencies, the 'C-J' side should be
completely absorbed -- both lobe and jet. We should easily see a lobe
assymetry at 21 cm, for example. No such asymmetry comes to my mind.
page 26, DP asymmetry. Darned if I could understand just what is
going on here. The equation (3) is inappropriate here -- this is the



depolarization caused the MIXED synchrotron emission and thermal
absorption -- i.e., the thermal gas would have to be in the lobes. Most
people (including me) don't think this a likely possibility. The
depolarization is due to RM gradients, for which a different equation must
be employed.

There are dozens of problems with the English, but since Alan is
sending a marked copy to Ilias with suggestions, I'll await the next draft.

Rick
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From: abridle (Alan Bridle)

To: rperley@zia.aoc.nrao.edu (Rick Perley)

Subject: Re: Your comments on the paper

Date: Wed, 7 Aug 91 10:37:19 -0400

I see we are in good agreement re the paper, which seems to get weaker

as I read it. I'm especially bothered by the size selection in the

RG sample. I don't recall Jack or Ilias ever discussing that with us,

in fact. Did they do that on their own? If so, I think we may need yet
another follow-up proposal to clean the sample up. (Pity, as there was
enough B array

time to have done more of the extended sources, I think).

I'm reserving judgement at the moment about whether there's really enough
in this paper for it to be worth publishing. I will be rather tempted to
say "let's wait for the rest of the sample" in any case, now that the
data are in hand. I hope this will not be another of Jack's "rush to
press" efforts!

Your points about the calibrator positions and the ID discrepancies are
good ones, of course. I do have some suspicion about the optical positions
of the ID candidates, which is why I was asking Ilias to look up their
errors, as well as to check the calibrator radio positions that way. I
found something like an 8" error in the optical position that generations
of papers had quoted for 3C208 based on what must have been a typo in
Sandage's ID paper. When I remeasured everything myself on the CIA

engine, the optical and radio positions were in the usual agreement. The
3C288 case was a much smaller error, under 1", and the sort of thing

that's much easier to explain as an outlier in the VLA calibrator net.

On another matter, I'm starting to get really intrigued by the correlation
I've been kicking around this week in the "all-the-jets-I-can-find" sample
("son of Bridle-Perley review sample, now over 350 sources!). It

really does look to me as if:

(a) there is indeed a tendency for the brighter jet in the FRII's to
be on the longer side,

(b) for the quasar jets in FRII's to be, on average, more prominent
relative to the lobes when they are on the longer side.

(c) for the quasar cores in FRII's to be much more prominent relative to



the lobes when the jet is on the longer side.

I'm going through the sample from rather carefully now, to make sure
I've used consistent LAS criteria while entering the data over
several years, and to filter out some cases that should not be used
for this analysis because of complicating factors (e.g. my default
sample contained the gravitational lens quasar!).

But I'm struck by the factsthat the "prominence asymmetries" (b) and
(c) affect the quasars and not the radio galaxies. Also, that the
length asymmetries are rarely greater than 2:1 and one *might* still
be able to explain them in terms of very slightly relativistic advance
velocities for the working surfaces, as was the "party line" in the
1970's. It may work particularly for the quasar subset if there is an
orientation bias as in the "Barthel" unification. (Don't you think we
should keep pointing out that this was a unification that *we*
suggested in our Annual Review paper by the way?).

If you can steal the time for some science thinking, I'd really be
interested to hear what you think about this core and jet prominence
versus length-asymmetry effect showing up in the quasars and not in
the radio galaxies. I'm digging back through the Garrington et al.
and Saikia papers to see what they said about the arm-length
asymmetry. They all noticed some asymmetry, but tended to dismiss it
based on looking at the mean value of the arm ratio across their whole
sample. The *numbers* of long- and short-jet sources in their samples
*are* unequal, however. They were also using rather low-resolution
data, and at least in Garrington et al.'s case they were measuring the
asymmetry between the lobe centroids ("component positions") rather
than from the "farthest point" LAS which I am using. I'm wondering if
there is an arm-length effect here that has simply been missed, and
which correlates very nicely with the prominence statistics. I may
try to work this up for inclusion in my review at the College Park
meeting in October.
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From: abridle (Alan Bridle)

To: rperley

Subject: Talk with Ilias

Date: Fri, 9 Aug 91 12:46:12 -0400

Just had a long talk witb Ilias re the paper.

Basically decided that the issue about jet definition is really an
issue about deciding which/what is the terminal hot spot, i.e. that
the "minimum" jet is an integration up to but not including the first
plausible candidate for a hot spot that might partially or totally
slow down the primary outflow, and the "maximum" Jjet is an integration
up to but not including the last plausible such feature. In some
cases there is little ambiguity about which is the hot spot, so little
uncertainty about what to integrate. I've suggested that the "spurs"
or T's going upstream from the hot spot should be included in the
maximum jet if they are pointing back at the jet. Anyway, these are
differences that make small details in most sources, but huge
differences in some, e.g. 3C9. By book-keeping them, we will indicate
(a) the range of uncertainty due to systematic classification problems
source-by-source and (b) how much flux density in each source could
plausibly be attributed to "secondary outflow" from a primary jet
stopping point. Both of these seem worthy goals to me, and Ilias seems
happy with the prospect.

We also got onto the subject of the small sample size and waiting for
the new data. Turns out that Ilias also would prefer to wait until the
second observing session is reduced (i.e. he agrees with us). He feels
that Jack on the other hand wants to hurry things along. I'll wait to
see what Jack actually suggests to us after he's talked with Ilias now.
No point harassing him if he might come around without it anyway.

On the positional-discrepancy thing, I think I got the message through
to Ilias that we can't just write off a 5" problem, but have to find
out why it's there. Possibilities are:

1) 3C55 is identified with another object, so isn't in the sample really.

2) 3C55 is identified with the right object, but its optical position is
lousy.

3) 3C55 is identified with the right object, but with a ropey optical
position and a ropey radio calibration that have conspired to give a
big apparent error.

Ilias has understood your point about (3) and will check his records. Also
will check optical position of the calibrator. On (2), the real answer is
to remeasure the optical position of the ID. 5" mistakes are not
impossible (e.g. my encounter with Sandage's 3C208 position), and someone
may even have measured the wrong object. But this is a Spinrad position
and Ilias is going to get in touch with McCarthy to see whether there was
ano confirmation of the position when they did the optical observing.

Given the way these guys use finding charts for their pointing, there may



not be. But a check with McCarthy won't hurt either. TIf it turns out
that all the positions are o.k. and (1) is right, the sample shrinks yet
again and the case for consolidating with the second observing run is
strengthened.

He told me he will have workstations in Riyadh, so he's hoping to finish
the calibration of the data her and be able to do analysis there. It's

an allegedly 50-50 teaching-research position. I asked im if he'd taught
before and whether he though he'd really be able to make 50% of his time
for research in the first year (told him how difficult it was for most
people). He's well aware of the problem, and has taught before. But he's
properly skeptical of how much he will get done in the first 12 months.

To my mind, if it takes a year to get this bundled up properly into a
sample whose size is the same as the QSR sample, then so be it. It will
be worth it in the end. I doubt that Jack will be so patient, however.
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From: abridle (Alan Bridle)

To: ifernini@nmsu.edu, Jjburns@nmsu.edu

Subject: Min and max Jjets in quasars - AHB estimates

Date: Mon, 26 Aug 91 11:33:59 -0400

Just found Ilias' message from last week. Here are the minimum and
maximum flux densities for the quasar jets, with explanations based on
the notation on our contour plots. It sounds as though, in some
cases, I have been less conservative in seeking the "maximum" possible
jet than Ilias. We may need to discuss these (I'm not deeply dug in
on any of these, I thought it was worth leaving the window open fairly
wide so we could look at the maximum uncertainties that can come from
classification criteria before making our final decisions). I use the
< sign below to mean "up to but not including”, and have added the
flux densities from Ilias' draft of the paper for handy reference.

3C9 Minimum <F 2.5 mdy F is most compact feature on MEM image
Maximum <K 365 mdy !
Paper draft 68 mJy

3C68.1 Minimum D 2.1 mJdy Based on integrations of feature D only
Maximum 15.3 mJy includes ridge in N lobe on jet path <C
Paper draft <15.6 mJy

3C175 Minimum <D 13.3 mJdy
Maximum <C 20 mJy
Paper draft 17 mJy

3C204 Minimum <D 7.4 mJy
Maximum <B 93 mJy
Paper draft 8.2 mJdy

3C208 <B 29 mJy B is definitely the hotspot from MEM
Paper draft 5.8 mJy

3C215 Minimum <G 27 mJy
Maximum <H 42 mJy
Paper draft 37 mJy

3C249.1 <K 51 mJy large uncertainty in bdrg corr., this is +/- 8!
Paper draft 46 mJy

3C263 Minimum <J 8.9 mJy
Maximum <K 37 mJy huge uncertainty in lobe correction, +/- 11 mJy

Paper draft 9.5 mdy
3C334 Minimum <O 52 mJdy NB includes 25-mJy core extension in jet

Maximum <S 84 mJy includes core ext, all of lobe boundary "stream"
Paper draft 26 mJdy



3C336

3C351

3C432

Minimum <C 9.4 mJy
Maximum <B 76 mJy
Paper draft 53 mJy

Minimum <G 18.5 mJy NB only compact component included as core
Maximum <J 23.3 mJy NB huge uncertainty in outer jet integration
Paper draft 4.8 mJy

Minimum C 0.74 mJdy integration over detached knot only
Maximum <G 1.8 mdy NB huge uncertainty in lobe correction
Paper draft <0.85 mJy

Comments:

3C175

3C204

3C208

3C215

3C249.
3C263

3C334

3C336

3C351

3C432

The max and min estimates bracket your original one, but with huge
variance, as we've discussed already.

I guess your upper limit includes the northern extension. The
extension looks real enough to me on the images themselves, and it
consistently integrates positive after the background correction.

It might however be a lobe filament. The knot integration is well
defined at all resolutions, seems a firm lower limit to me.

This is just a case of which is the terminal hot spot. Two plausible
candidates. Paper draft seems to have split the difference.

Paper draft and minimum case agree well. Only uncertainty is whether
to include the "richochet".

As in my original mailing: I think there's no uncertainty, B is the
most compact feature and I think we must integrate up to it. The
draft stopped well short of this, hence the much lower flux density.
Paper draft is probably an estimate of maximum case with a different
lobe correction. Lobe corrections a bit uncertain here.

No problem despite lobe correction being uncertain!

The only ambiguity is with the extension of the hot spot and whether
to include it.

I think there is much ambiguity here. Note that I have included the
25-mJy extension of the core as "jet base" in both estimates; my
minimum case is other wise same as paper draft, in fact. Ambiguity
comes from the "maximum", which according to our new terms of
reference should include all of the richochet around the lobe?
Similar problem, lots of emission in the richochet, paper draft must
have "split the difference"

Biggest difference between us was the core identification, as with
3C334. Here I think it's clearer, as in this case there are actually
twin peaks in what you were taking as the "core". The status of the
outer jet is maddening, it looks clearly there on the images, but it's
on a lobe gradient that makes the background correction really hard
to determine. Could also be a lobe filament. Fortunately most of
the flux density is close to the core, so the uncertainty comes
mainly from the core, not from the extension.

The detached knot integrated reliably for me. The main uncertainty
is in getting the weak extension out of the lobe against a complex
background. I presume the upper limit in the draft was based on a
knot integration, but I'm a bit puzzled as to why it was treated as
an upper limit there.
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From: abridle (Alan Bridle)

To: rperley

Subject: Ilias' draft

Date: Fri, 7 Feb 92 16:22:53 -0500

I just got my copy of the redraft from Ilias.

I think he's responded to all of the small details that I sent him after
the first draft, but has essentially bypassed the biggest issues (which
include whether or not this paper is even justified!). Doubtless this
reflects some pressure from JOB to "get something out".

Perhaps this time around it would make more sense for us to

co-ordinate our responses to the draft, as we were in substantial
agreement last time. It may help get the points across (especially to
jack) if we have no big differences of emphasis to leave loopholes

open for trading us off against each other! So I propose to send you a
draft of my comments before I send anything to Ilias or Jack. For

now, I'll just let Ilias know that I've got the draft o.k. and am
reading it carefully.

The basis problems still remain:

1. Overstatement about what is "detected" jet or counterjet.

2. Sample badly skewed from the start by the size selection to match the
optical data.

3. Sample too small (and nbow have got the other data in hand, so even
less reason for rushing it out, in my opinion).

4. Ambiguous identifications (now 3C356 has joined that camp!).

What he has done is to look at the jet prominence statistics as I
suggested last time, to clean up the data reduction section as
suggested, and to look into the identification questions. Unfortunately
there's still no discussion of the errors in the ID process or of their
implications for this small sample.

I think both our colleagues may be missing the main "result" here in their
enthusiasm for labeling things as jets and counterjets. One of the
"predictions" of the unified scheme is that jets will be damn hard to

find unambiguously in radio galaxies compared with the quasars (where

we had a 100% detection rate using the BP criteria, though 2 of 12 cases
were only Just inside the 4:1 ratio). It's the very ambiguity of

most of these 5 cases that is_ the "result" (in my view). This still
seems not to have sunk in, though even with their numbers you can see

the jet prominence effect that I included in my Md talk from the

"all jets" sample.

Anyway, take a good look at the big issues on this one, and let's try
to get back to Ilias some time next week? 1I'll send you a detailed draft

of my comments early in the week.

Cheers, A.
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Subject: Comments
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I was typing my comments onthe paper last night when the modem
disconnected abruptly, so all was lost. I was so bummed out I went back to
watching the Olympics.

I left the paper at home, so can't send you a list of detailed
comments. However, I can say that your comments concerning the actual content
of the paper very mild, in comparison to what I was thinking when I went
through it. The claims made are simply totally unjustified! It's quite
outrageous what these guys have done. Were I the referee of this paper, I'd
shred it microscopic particles.

I'll go home at lunch and recover the paper, so that I can specify at
length just which parts are so offensive.

Ilias sent me an e-mail yesterday, asking for fast turnaround. I
presume we'll get this done today?

Subject #2: The Jodrell meeting. Patrick tells me we should get in
the registration form, etc. soon. This means a title too. We can do a poster
or a paper. Any preferences? I guess a title along the lines of “shocks and
magnetic fields in the jet of 3C219' would do.

Rick



From root Wed Feb 12 03:52:42 1992

From: rperley@zia. AOC.NRAO.EDU (Rick Perley)
To: abridle@zia.aoc.nrao.edu

Subject: My comments on Ilias’ latest draft

Date: Wed, 12 Feb 92 01:53:03 MST

Good morning. Insomnia (which strikes me quite often) can be useful.
I'm going to use the current occurance to set down my basic problems with the
Fernini et al. paper.

As I said yesterday, the basic problem is that Ilias and Jack are
bound and determined to find counterjets and to derive results from these
'findings’ despite the absence of any real evidence. There is in my opinion
only one discovered jet here, and no counterjets. Period. As you have noted,
this low detection rate, compared to QSRs, is itself useful and interesting.
And I think the paper should only go about that far.

A few details:

1) The Introduction is rather weak. It does not convince the reader that the
author has mastered the subject.

2) The selection criteria, especially the upper limit, and the use
of the optical subset have, or might have, (respectively) introduced dangerous
biases. This subject I needn’t lecture you about!

3) There are many, many imprecise statements littered throughout.
Things like ‘well aligned’, without any description of what this means (p.
10), and ‘somewhat resembles’ (p 12).

4) a specific note: on page 11, Ilias notes the jet polarization
to be less than 4%, but this indicates the jet must have been detected with
about 25:1 SNR (assuming the polarized and I noises about equal). Yet the
image shows no such DR. How did he get such a low limit?

5) The common discrepancies between radio and optical cores is rather
worrisome.

6) Many references to depolarization are made, with results
discussed. Yet no data are presented, and the reader is referenced to an
unwritten article. Bad Form!

7) The ‘minimum’ and ‘maximum’ flux densities for jets (p 17) are
predicated on the very dubious identifications proposed by Ilias. Especially
ludicrous is the ‘minimum’! In my view, the ‘maximum’ for all but one of
these sources would be given by the rms noise multiplied by the best-guess
solid angle of one jet.

8) the K-S test result on p 18 could be gotten without recourse to
the dubious methods mentioned above.

9) The word ’‘closer’ on p 20 confuses physical closeness with angular
closeness.

10) To my mind, the summary on p 21/22 is the nadir of the paper.

In stating that the 6 radio galaxies satisfy at least 3 of the following
criteria, he has stretched the truth way too far! In my view,

point (i) is always true to some level in every object

point (ii) is based on one source (maybe 2, including Garrington’s)

point (iii) is based on results not shown

point (iv) is based on two objects.

And the sentence at the end of these points left me speechless!

11) I was dismayed to see Ilias still holding onto his optical depth
argument. With the parameters given (which assume a filling factor of 1!)
would mean that NO radio source with line emission would show any bridge or
lobe emission at 20cm or lower. I think a quick perusal of the data will
show that many r.g. with line emission also have straight low-frequency
spectral, and lots of bright bridge emission. Also, Ilias fails (again) to
tell us what frgeuency his eq (1) is calculated for, or indeed to note that
the absorption is HIGHLY frequency dependent. Note that on page 23, Ilias
calculates a filling factor of 10**-6, which if applied to his absorption
argument will eliminate this effect.




12) p 25, more mushy statements: ‘may favor’, and ‘sometimes

observed’.
13) The last sentence (before the acknowledgements) confused me

greatly.
In summary, if athe paper is published as it is now, we’ll be laughed

off the planet. It’s time to put our foot down!

Rick
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Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)

id AA23551; Tue, 18 Feb 92 13:01:32 -0500

Message-Id: <9202181801.AA23551@polaris.cv.nrao.edu>

References: <9202172234.AA04018@NMSU.Edu>

From: abridle (Alan Bridle)

To: ifernini@NMSU.Edu

Subject: Re: RGs Paper

Date: Tue, 18 Feb 92 13:01:32 -0500

Ilias, here are my comments on the RG paper second draft.

The minor corrections and additions made to the last version are mostly
fine. As often happens, making one set of such changes reveals another
layer that is needed. So I have again got some detailed suggestions
that I will send to you via the ordinary mail.

But much more important this time are the *major* points that are still
unanswered from the previous version. I agree completely with Rick that
this paper is simply "not ready for prime time", for the following
reasons.

1. The sample is biased towards small sources. Although it is intenesting
to have the comparison with the optical data, it is most unfortunate
that the radio data now cover a sample that could not be an unbiased
version of the quasars at large inclination angles. I can think of only
two ways to deal with this. One is to observe enough further RG's to
correct the bias. (We should do this, but it's obviously got a *very*
long time scale). The other is to estimate and discuss the consequences
of the existing bias for the comparisons made in this paper. I do not
think it is satisfactory simply to say, as the paper now in effect does,
"we defined an unbiased sample very carefully, then we botched it up
by selecting a biassed subgroup from it because we were interested
in comparisons with some optical data". The effects of the bias must at
least be modeled and discussed. I suspect that the results

would have
been much stronger without this bias, and maybe this case can be made.

2. The optical identifications remain in sad shape. Three of the five are
now debatable, leaving only a sample of two that can be used safely.
Possibly, for 3C 55 and 3C 324, this is just the result of inaccurate
optical positions, and these sources could be rehabilitated back into
the sample by getting decent optical positions. But until this is done,
use of these sources is highly questionable. 3C 356, with galaxies
under both small-diameter components, is now a lost cause. There is
no unambiguous way to decide which of these is associated with the
large-scale structure until there is an image deep enough to reveal
which, if either, of these is connected to the lobes by a jet.

3. The paper still makes far too much of ambiguous and low-quality claims
to jethood and counter-jethood. Although this version has gone in
the right direction relative to the previous one, I found on reading it
that it still obscures the main interesting result, which is that
*unambiguous* jets (meeting the BP criteria) were found in *every*
case in the quasar sample, and in only one (3C 22) in this sample. I



think that in its eagerness to say which lobe is the jetted lobe and
to get "jet numbers" for the statistics, this paper is not properly
dubious about the ambiguous cases. 3C55 is a case in point. The
"conceivable jet" features are sufficiently disparate in their shape
and polarization structure to raise severe doubts about whether they
comprise a jet. Although the counter-indications are all mentioned
somewhere in the text, the paper still sails on as if this "jet" was
above reproach. It shouldn't.

The "counterjet" cases are even worse. 3C22 is marginal because of
the well-known phenomenon of "lobe edge brightening”. The possibility
of confusion with lobe edge brightening or lobe filaments at this
marginal resolution must be mentioned, and the 3C22 case downplayed
because of it. The 3C324 case is too weak to be worth mentioning.
There is at best marginal evidence for a jet, and no evidence at all
for a counterjet.

The gquasar paper has not been static while this paper was being worked
on. When Colin visited me last December, it became clear that the main
problem we were having with jet definition (even in the cases where

the *existence* of a jet is absolutely clear) was really a problem in
*hot spot* definition. Because of this, the quasar paper is now
attempting to make a new, careful, definition of a "hot spot" that

will make the specification of the "jet" features unique. I sent you
and Jack a copy of this revised section of the paper, with the detailed
consequences for the quasar cases.

I think it is essential to have your comments on this before we proceed
here. ©Unless there are serious objections to this new approach, we will
use it in the quasar paper and some of the data that will appear there
will therefore not be the ones that you are quoting here. It will not

be more than about a day's work to adopt this definition if you agree
with it, so I would recommend doing that rather than ignoring it as at,
present which will lead to inconsistencies in the analysis.

The sample is too small. Now that we have the second set of data in
hand, surely it is better to put it all together. (This still does not
deal with problem #1, but it would allow the identifications that
remain dubious to be thrown out (problem #2) and would also allow time
for dealing properly with problem #4. The effects of "dubious jets"
such as 3C55 would also be proportionally smaller if that source can be
kept in the sample by an improved optical position for the galaxy.

I don't understand what's going on with the filling factors in Section
VI.2. Surely we can only get counterjet "hiding" by the free-free
absorption if the filling factor is close to unity, whereas in fact
all the evidence suggests that the filling factors are tiny? I agree
with Rick's comments on this section, unless you can point out what

we are both missing.

Now my main point is that I feel that all of these prodlems add up to a
*big* set of reasons not to go forward with this paper in its present
format. I think there is an interesting result suggested here, that (if
it it can be confirmed in a larger, unbiassed sample) has some
implications for the unified models. It is that JETS ARE LESS PROMINENT
AND THEREFORE HARDER TO IDENTIFY IN RADIO GALAXIES THAN IN QUASARS. If
we had a sample that was not biased out of the plane of the sky, then we
might be able to go on and ask whether the counterjets were approaching
the (low) prominence of the main jets. But in fact we have (a) a sample



that is probably biased away from this asymptotic equality by the size
selection in the optical data and (b) a sample in which no counterjet
has been detected plausibly. I think it is therefore a big mistake to
be make more of the counterjets than is there, despite the original
intentions of this study!

I believe that the "rescuable" part of this paper is along the lines of:

"Despite the residual orientation bias, the unified models would predict
that such a sample of radio galaxies is closer to the plane of the sky
on average than the quasar sample. It would therefore predict that this
sample should have less prominent jets relative to their lobes than in
the quasar sample. We do see some evidence for this effect."

If this result stands up, with the *whole* sample, we may have something
worth publishing.

But for this paper as it stands, I believe there are too many problems for
it to be worth publishing.

I will send you my detailed comments anyway, but these major ones simply
must be addressed before we go any further.
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Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)

id AA26874; Wed, 19 Feb 92 10:32:22 -0500

Message-Id: <9202191532.AA26874@polaris.cv.nrao.edu>

From: abridle (Alan Bridle)

To: rperley

Subject: Changes to paper

Date: Wed, 19 Feb 92 10:32:22 -0500

I've offered to Ilias to make a round of changes to the paper if I can
have the .TEX file to work on. But the biggest points remain, and I guess
these are what we will have to discuss over the phone with him.

Ilias told me he had already heard from you. Was that with the full
comments that you sent to me? If not, I should forward those to him also.
I got behind on this as I had a bad cold for a few dayw and did not get to
it as quickly as I had hoped. This may have put us out of synch.

Sorry if there is confusion here



From root Wed Feb 19 10:48:15 1992

X-VM-v5-Data: ([nil nil nil nil t nil nil nil nil]
["274" "Wed"™ "19" "February" "92" "08:48:35"

"ifernini@NMSU.Edu" "<9202191548.AA15782@NMSU.Edu>"

"AFrom:" nil nil "2"])

Received: from opus.NMSU.Edu by polaris.cv.nrao.edu

id AA27058; Wed, 19 Feb 92 10:48:14 -0500

Received: from charon (charon.NMSU.Edu) by NMSU.Edu
id AA15782; Wed, 19 Feb 92 08:48:35 MST

Message-Id: <9202191548.AA15782@NMSU.Edu>

Received: by charon (4.1/NMSU)
id AA21992; Wed, 19 Feb 92 08:48:34 MST

From: ifernini@NMSU.Edu

To: abridle@polaris.cv.nrao.edu

Subject: Re: english changes

Date: Wed, 19 Feb 92 08:48:35 MST

Hi Alan,

"MST" "ifernini@NMSU.Edu"

"8" "Re: english changes"
(AIX 3.1/UCB 5.61/1.0)

(4.1/NMSU-1.18)

You are welcomed to do so. The telnet # for our machine is 128.123.26.2.
You have to login under the username ifernini, password mrabea. The tex
file is in the directory TEX and the filename is paper.tex. Please let

me knowuonce you are done with the ftp.

Ilias



From abridle Thu Feb 20 17:43:15 1992

X-VM-v5-Data: ([nil nil nil nil nil nil nil nil nil]
["1228" "Thu" "20" "February" "92" "17:43:10" "-0500"
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Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)

id AA14792; Thu, 20 Feb 92 17:43:10 -0500

Message-Id: <9202202243.AA14792@polaris.cv.nrao.edu>

From: abridle (Alan Bridle)

To: ifernini@nmsu.edu

Subject: Hacked .TEX file

Date: Thu, 20 Feb 92 17:43:10 -0500

Hello Ilias,

"Alan Bridle"

I've just put back in your /TEX directory a hacked file called rgs.tex
that contains a quick pass across your file with my suggestions and

corrections.

I'm using the TeX comment facility to comment out sections of the
old text that I think should be dropped or put in Tables. Lines
starting with a % are your old text that can be reinstated by
just deleting the %.

Lines starting in % -- are now my comments to you about why I'm

suggesting changes, or to draw attention to things that I think
still need to be done or to be discussed. If you search rgs.tex

Q

on % -- vyou'll get a quick look at these points, which are in

more detail than my E-mail.

I've basically dropped ouff anything that I think is marginal

or ambiguous. On reading the result through, I have an overwhelming
feeling that there's not enough left in this to make a stand-alone
paper that will do your career or the world any good. This is what

we should really discuss tomorrow.

I think we have three possibilities:

1) carry on, but make this a very low-key, short paper

2) merge this with the other 6 objects

3) merge this with the depolarization paper that you and
Jack are planning on these 5.

Talk to you tomorrow am,

Alan

From abridle Fri Feb 21 12:14:54 1992

X-VM-v5-Data: ([nil nil nil nil nil nil nil nil nil]
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Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)
id AA02076; Fri, 21 Feb 92 12:14:50 -0500

Message-Id: <9202211714.AA02076@polaris.cv.nrao.edu>
From: abridle (Alan Bridle)

To: ifernini@nmsu.edu

Subject: Abstract, Title and references

Date: Fri, 21 Feb 92 12:14:50 -0500

"Alan Bridle"

"abridle

"abridle



I've put these files back in your /TEX area as newpaperl.abs, newpaperl.tit
and newpaperl.refs. Only small changes to each, but hope these are helpful.

I'm glad we have agreed on how to proceed from here, and hope the rest
of your time here is not too frantic as a result!

Best wishes, Alan
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X-VM-v5-Data: ([nil nil nil nil t nil nil nil nil]
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Received: from opus.NMSU.Edu by polaris.cv.nrao.edu

id AA16466; Fri, 21 Feb 92 13:18:54 -0500

Received: from charon (charon.NMSU.Edu) by NMSU.Edu
id AA22128; Fri, 21 Feb 92 11:19:13 MST

Message-Id: <9202211819.AA22128@NMSU.Edu>

Received: by charon (4.1/NMSU)
id AA05067; Fri, 21 Feb 92 11:19:13 MST

From: ifernini@NMSU.Edu

To: abridle@polaris.cv.nrao.edu

Cc: ifernini@NMSU.Edu

Subject: Re: Abstract, Title and references

Date: Fri, 21 Feb 92 11:19:13 MST

I have to thank you for all of your fruitfull comme
new paper won't raise too much objection. IS$will ju
observations without further arguing about the jet/

About the new observations: I have now completely c
both A and B arrays. Now, our sample contains 13 RG
Garrington. You can have a grasp at this sample by
/TEX/thesis/rgs.tex to read the tex file. I took th

(sorry about skipping lines) to preliminary reduce

"MST" "ifernini@NMSU.Edu"
"20" "Re: Abstract, Title and

(AIX 3.1/UCB 5.61/1.0)

(4.1/NMSU-1.18)

nts. I hope that the
st present the radio
counterjet issue.

alibrated the data, for

s plus 3C 352 from

looking into the directory
e time

some data, especially for

3C 325 and 3C 441. I went through several self-calibration for both of them
and without doubt in mind, we have a jet in each source. I do not recall if
these jets have been seen before or not. I do not know if you have such

information with you. In any case, I will be now wo
I will let you know when you can ftp it.

With best regards,

Ilias

rking on the new paper, and
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X-VM-v5-Data: ([nil nil nil nil nil nil nil nil nil]
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Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)
id AA23795; Fri, 21 Feb 92 13:52:24 -0500

Message-Id: <9202211852.AA23795@polaris.cv.nrao.edu>

References: <9202211819.AA22128@NMSU.Edu>

From: abridle (Alan Bridle)

To: ifernini@NMSU.Edu

Subject: Re: Abstract, Title and references

Date: Fri, 21 Feb 92 13:52:24 -0500

3C325 was not previously known to me, but 3C441 was characterized as

a possib;e, but not confirmed, jet on the basis of an old image by
Robert Laing. This shows an elongated knot at the base of what might
otherwise be a possible lobe-edge filament going into a compact,
recessed hot spot in the NW lobe. The knot appears somewhat elongated
on Laing's image but does not quite meet the 4:1 criteria. If we

have slightly better dynamic range than he did, we may be able to move
that one from the "possible" to the "confirmed" category I guess.

A.
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Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)
id AA15415; Fri, 5 Jun 92 17:29:51 -0400

Message-Id: <9206052129.AA15415@polaris.cv.nrao.edu>

From: abridle (Alan Bridle)

To: jburns@nmsu.edu, rperley

Subject: Comments on redraft

Date: Fri, 5 Jun 92 17:29:51 -0400

Title Page. Rick doesn't live in Charlottesville
NRAO-CV address is 520 Edgemont Road, VA 22903-2475

p.6 Sec.2, line 4
delete "and will be presented in a future paper", we've
already said this is just the first round results.

p.7 Sec.2, line 1
"The five radio galaxies were observed in the A and B
configurations at 6cm."

p.8 Sec.2, last para:

"The NRAO AIPS software was used to calibrate the data. For
the 20cm data, ionospheric Faraday rotation introduces
significant errors into the apparent E-vector position
angles. The ionospheric rotation at 20cm was corrected
using a model based on observed electron densities, with
the AIPS task FARAD."

p.9 line 3 from end:
"... data from the two IFs were combined before the images
were CLEANed."

p.10 line 1:
"The images are limited by confusion rather than by thermal
noise."

3C22, para. 2:

"Figure 2a shows contours of total intensity at 0.35"
resolution. Several significant new features can be
seen. A compact "core" is now detected between the two
extended lobes. Its 7.2-mJy peak intensity is at
\alpha (B1950) 00h 48m 04s.731, \delta (B1950) 50... etc.

R R e d b a2 I dh b dh I A S R S S S R S S R S db R S I S b 4

N.B. the position epoch should be quoted explicity, as in

the above. Either we say somewhere early on that all positions
in the paper are in B1950 or we should give

this qualification to all positions, I don't mind which.

As we're using \delta for declination elsewhere (p.5)

why not be consistent and use \alpha and \delta for the
co-ords here, rather than R.A. and DEC ?

p.1l2 line ©
delete "from the combined A and B configuration data" (it's



p.

p.

in the Figure caption and in the Tables, too)

(also make same change pages 13, 14, and 16).

.15 line 3 from end.

replace "we will note" by "we show"
17 Replace first paragraph:
V. DEPOLARIZATION

A further goal of this study is to examine the depolarization
asymmetries of 3CR radio galaxies, for comparison with the known
properties of quasars and with the predictions of unified models
such as Barthel's. (If quasars are systematically oriented closer
to the line of sight than radio galaxies, but are surrounded by
similar, symmetric, magnetoionic media we may expect to see smaller
lobe-to-1lobe depolarization asymmetries in radio galaxies than in
quasars). Because our three-frequency polarization data were taken
only in the B configuration, images made from the untapered data
have different resolutions, \approx 0.7" at 3.6cm, \approx 1.1" at
6cm and \approx 4.0" at 20cm. We have therefore tapered the $(u,v)$
data to obtain similar resolutions of 1.1" at 3.6 cm and 6cm, and
of 4" at 6cm and 20cm. The images made from these tapered data
cannot be expected to measure small depolarization differences
reliably, as they have differing sensitivities to large and small
scale structures at the two frequencies despite the similarity of
beamshapes obtained by the tapering. They should, however, be
adequate to give a preliminary indication of any gross depolarization
asymmetries across these sources.

First sentence of next paragraph:

"We define the depolarization ratio, DP, as the ratio of
18 para.3

"The compilation of Tabara and Inoue (1980) estimates half-depolarization
wavelengths of 17cm for 3C356, 23 cm for 3C324, >21 cm for 3C22 and 3C55,
and >31 cm for 3C265. Our data (Table 6) are in good general agreement
with Tabare and Inoue's conclusions from the integrated

polarimetry. None of the five sources shows significant depolarization
between 3.6 and 6cm, whereas both sides of 3C356 and one side of both
3C324 and 3C22 appear significantly depolarized between 6cm and 20cm.

For 3C22, we can definitively say that the side that depolarizes most
rapidly is that with the fainter, or counter, jet. For 3C324, the
depolarization asymmetry is also significant, but we have found no

firm evidence for either a jet or a counterjet and so cannot correlate
it with the asymmetry of the jets. For 3C356, the depolarization
appears to be significant in both lobes but is symmetric to within the
errors; we again have no evidence for either jet or counterjet in this
source."

R R e d b e A b I S b S b I I b i S b B b b S S R S b R B B S b A I R S b R A 2 S b 4

N.B. Table 6 still labels the lobes "Jet" and "CounterJet"! For all but
3C22, this is an unacceptable holdover from the earlier versions of the
paper in which jets were being claimed on very little evidence, and

must be changed, e.g. to East/West, Preceding/Following or some other
purely positional descriptor. There's also a floating "3C356"™ in the



p.

p.

P

table caption, after the first sentence.
18 last para (goes onto p.1l9)

As there are 40 QSRs in the Garrington et al. 1991 sample it seems to
me to be very odd to compare with just 3C47. What's special about that
except that Ilias observed it? I've plotted up the depolarization
ratios from G et al. in various ways to look at the relation of our
five to them, and of the RGs to the QSRs in general. An interesting
plot to make (not done in G et al.) is the DP asymmetry vs. redshift,
which shows a very strong trend. I don't know, and it doesn't matter
for the moment, whether this is really a z-dependence or a P-dependence,
but what is clear is that if you compare the G et

al. QSRs and RGs in

the same redshift range there's no significant difference in the
statistics of their depolarization asymmetries (the higher DP ratios
are all attached to QSRs with z>1.2 and the very highest ones are all
at z>2). 1If you plot the ratios for the 5 we've just measured (taking
the ratio of the less-depolarized to more-depolarized side rather than
the jetted to counterjetted, which we don't know explicitly), they lie
in the same part of the diagram as the G et al. RG's and the G et al.
low-z QSRs. I therefore see no evidence that the DP ratios for
*comparable* RGs and QSRs are different, and it may be better to point
this out on p.19 top para. than to waffle about possible orientation
diagnostics as in the present text. I'll FAX the plot I've done if
you want to pick up on this topic.

19, last para.

"We re-examined the radio-optical relationships by overlaying the new
radio images on the optical emission-line images from McCarthy 1988)."

(I see no reason to say we did it carefully, as nobody will be presuming
that we did it in a slapdash fashion while blind drunk on a Saturday
night) .

Now: where are these superpositions or the emission images,

** published** ? It's not much help to the reader who wants to evaluate
the conclusions if the only places they can be verified are the references
we give - McCarthy 1988 and fernini 1991, as these are unpublished theses.
This is the motivator for putting the superpositions in the paper, except
that they (as represented in the thesis) are rather ugly-looking. For
example, **who** said 3C22 line region is unresolved? McCarthy? Fernini?
It doesn't **look** unresolved on the superposition, but maybe the
extended bits are artefacts? I think we need some reference for the
statement that it's unresolved, or we need to let the reader assess the
credibilibity of the flat, unattributed, statement that it is unresolved.
Jack says in his memo that he's worried about the paper being too long,
but right now the statements about the optical-radio comparison are
unverifiable and I think that's something to worry about.

.21, para. 2

I presented the statistics of prominence of detected jets in a large
sample of RGs and QSRs at the Maryland AGN meeting (Fig.2 in my review)
which is now published, showing that the RG jet prominence systematically
decline with power while the QSR jet prominence range all over the map

in the same power range (the least prominent QSR jets overlapping the



range of the RG jets and tending to be in the larger QSRs). So can we
amend the last sentence of the middle para to read:

"The much lower incidence of detectable jets in this sample of radio
galaxies 1is braodly consistent with the RG/QSR unification scheme
proposed by Bathel (1989) and with the trends of jet-to-lobe prominence
in a larger sample of RG's and QSRs at these powers derived by Bridle
(1992) ."

We can expand on the latter if you wish to make it more explicit, but
I'd just like this paper to acknowledge, as a minimum, that other data
in this area do exist and have been published.

p.21, third para.

"Section V showed that there is little depolarization in these five
radio galaxies as the wavelength increases from 3.6 to 6cm, but three
(3C22, 3C324 and 3C356) show significant depolarization between 6cm and
20cm. This depolarization is asymmetric in 3C22 and 3C324. 1In 3C22,
the only

case where we have detected an unambiguous radio jet, the jetted lobe is
the less depolarized at 20cm."

"Section VI used our improved images to confirm the result of

McCarthy et al. (1987, 1991) that,

in sources in which the extended optical emission line system is

markedly asymmetric, the excess gas favors the shorter side of the

radio source. This suggests that the separation asymmetry of the lobes
may be related to an asymmetry in the ambient gas density which slows the
development of one lobe relative to the other. There is no evidence from
our data however for any further correlation between the emission

line asymmetries and jet sidedness or depolarization asymmetries."

p.22, last para. of paper.

"Subsequent papers will present the VLA data on the other sources in
Table 1, and will compare the core, jet and lobe properties of this
radio galaxy sample with those of the quasars from Bridle et al. (1992)."

Acknowledgements.

"We thank the NRAO AIPS group for the software used in the data reduction
and analysis, and Drs. J.P.leahy and P.J.McCarthy for providing us with
their VLA data".

References.

need to be put into proper format (2nd lines idented for clarity).
Fomalont and Perley ref, delete "by" after "eds."
I haven't checked the journal refs. yet. Has anyone else?

That's all for this week. I'll check the Fig Caps as soon as I can on
Monday.

It's better, though it's still flimsy and in many ways I'd prefer to wait
for the rest of the data. But I guess Ilias needs the extra publication,
whatever it's weight, to keep the Saudis happy?
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Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)
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Message-Id: <9206021310.AA23805@polaris.cv.nrao.edu>

From: abridle (Alan Bridle)

To: rperley

Subject: Opt emission line images

Date: Tue, 2 Jun 92 09:10:06 -0400

Re Jack's comments on the emission line images in the revised version of
our paper -- are they available anywhere except in McCarthy's and in
Ilias' theses? There's no publication reference given. I'm wondering
particularly wherm the statement about the 3C22 emission line system being
unresolved comes from. It doesn't look unresolved in Ilias' thesis, but
has gquite a bit of apparent substructure (unless this is all artifacts).

Seems to me it would help the reader to be able to see these comparisons,
especially if the alternative is to refer to one of two unpublished
theses and if the visual appearance of the data differs from the word-
descriptions.

The only argument against using the superpositions out of Ilias' thesis
seems to me to be that they are not particularly pretty. But I do think

they are useful.

A.



From root Tue Jun 30 11:44:08 1992 .

From: rperley@sechelt. AOC.NRAO.EDU (Rick Perley)
To: jburns@nmsu.edu

Cc: abridle@sechelt.aoc.nrao.edu )

Subject: Comments on latest draft of Fernini paper
Date: Tue, 30 Jun 92 09:49:18 MDT

Hi Jack 0! I have gone over the paper, here are the results.

Overall, I’'m fairly happy with the paper. There are a number
of small, almost picky, comments, but no major ones. I think the claims
being made now are reasonably and supportable. This is not a ground-
breaking paper, but is good enough to be published.

1) Title Page. My address is wrong. (Also, I usually prefer to go by
my initials, but it is more important that all four authors be
identified the same way. If you and Ilias want your first names spelled
out, then I will too.)

2) page 3. I should think that of the two motivating studies which
preceded this work, the Barthel paper, and its predecessors, should

be identified first. The Bridle et al paper (1992) would, in my view,
be ranked second (even if the proposal preceeded the Barthel work). My
reasoning is that the Barthel paper proposes a clear, testable model
(not for the first time, incidentally, Alan and I had stated essentially
the same idea in our 1984 review), which has generated much attention
and plenty of observing. The QSR study of Bridle et al. can be considered
one of many detailed studies, and the current paper is another.

3) page 3, 3rd and 4th lines from bottom. The term ’‘radio galaxies’ is
mentioned twice, in different meaning, from what has earlier been
defined. Earlier in this paragraph, radio galaxies are defined as
‘unbeamed’ quasars, while here, they are considered to be the general
class, from which quasars are drawn. I suggest we define the overall
class as ‘luminous extragalactic radio sources’, so we can call quasars
those which are beamed, and oriented near the the line of sight, and
radio galaxies as those which are not.

4) page 4, top. The Barthel model presupposes that jets are relativistic.
We should probably mention this specifically.

5) page 4, line 6. We drop the Laing-Garrington effect in without
introduction and explanation. A few words more here might be helpful.

Sections II and III. I have few comments here. I suggest, though, that
if length is a problem, we whack down section III significantly. The
process of calibration, self-calibration, etc., is now so familiar, we
shouldn’t have to go into this level of detail.

6) p7, section (iii). The bandwidth reduction quoted is, strictly
speaking, for a point source.

7) p7, bottom, and in numerous other places. At the risk of being
pedantic and boring, I will repeat my complaint against use of the

word ’‘array’, when ‘configuration’ is what is really meant! (I promise
not to bother you again with this one).

8) p9, middle. AHA! You used ‘Configuration’ here! Congratulations.
9) pl3, and in numerous other places. Why is the word ’core’ repeatedly
surrounded by parentheses? 1It’s ugly. If suggestive language is the
problem, I suggest we define our interpretation of the word ’‘core’ in
the introduction, along with ‘lobe’, ’‘jet’, and ’‘hot spot’.. If .core’
is to be paren’ed, we should do the same with all those other words. We
can escape all of this with a short, defining paragraph, in the

intro.

10) pl3, bottom. Do the POSS show anything under central feature D?
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11) pl6, middle. Usually, the spectrum of a compact feature will tell
us what is a core. Object D appears to have a steeply inverted spectrum
(judging from the published maps), so would be my candidate. Note that
I am not accepting what the paper suggests -- that both knots are
cores. I’m betting that E is a jet knot, which happens to lie upon a
galaxy image. Low probability, possibly. Your conclusion is right --
a real jet will likely have to be found to be really sure. But, what
are the spectra of the two knots? Perhaps E has a steep spectrum.

12) Equation 1. You have (wavelength squared) in both numerator and
denominator. It should be just the ratio of the fractional polarization
at the two wavelengths. Since later uses of DP have the two wavelengths
attached, you should perhaps attach them to the definition as well.

13) p18, middle paragraph. This confused me. I presume, in the 5th
line of this paragraph, you meant ‘I and P maps’, not ‘I and p maps’.
Presuming this, I am a little wary of calculating the mean DP in this
way, for this heavily weights the brightest areas (both in I and P).
This results in an intensity weighted depolarization, whereas an
area-weighted one is probably more meaningful. Given the poor SNR,
your perhaps have little choice, but I’d feel better if you blanked
the p maps at, say, 5 sigma (or even more), then averaged over them.
14) pl9, top. The Laing and Garrington papers deal (almost entirely,
Ithink) with QSRs. This is an important note, and should be mentioned
when you are comparing the RG DPs to Laing and Garrington. Mentioning
this will also help deflect criticism that you are singling out 3C47
for comparison.

15) p20, middle. The word ’‘excess’ is (a) I think inappropriate here,
and (b) is repeated twice in the same line (7). How about ’‘asymmetry’.
'Excess’ implies too much (like in eating, oink, oink), while

asymmetry is a prettier, more meaningful word, especially in this
context.

16) p2l1, top. Nucleus of 3C356, same point as (11), above.

0.K.; That‘s it.

Rick
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'vERSS
TO: ILIAS, ALAN, & RICK
FROM: JACK

SUBJECT: REVISION OF RADIO GALAXIES PAPER

Please find enclosed another substantially revised draft of our
radio galaxies paper. I have attempted to address each of your
comments from the last draft. The changes include:

(1) A new Figure 1. This figure was produced using some newly
acquired software (Spyglass, Adobe Printshop) running on a Mac II
which drove a new $20k Kodak photographic printer here at our NMSU
visualization center. We were able to control the contrast and
transfer function on each image while mosaicing the 5 maps. The
final dynamic range looks pretty good. I tried to emphasize

those important features in each map which could not be clearly seen
on the contour maps. I’m particularly interested in Alan’s reaction
to this figure with regard to possibly using this camera for the QSO
greyscale images.

(2) The introduction has been reorganized per Rick’s suggestions.
(3) Section 3 was cut back by nearly a factor of 2.

(4) A new section, 4.1, was added which defines core, jet, lobe, and
hot spot in a manner consistent with that used in the QSO paper. I
tried to then follow these definitions carefully in the remainder of
the paper. In particular, I reviewed the source structures and made
appropriate flux density and size measurements of components to be
sure that our descriptions matched the definitions. As a result, some
revising of Section 4.2 was necessary.

(5) Rick suggested that we look at the spectral index of features D
and E in 3C 356. In doing so, I found that D is flat but E has a
rather steep spectrum. As a result, one must be suspicious about E as
the optical ID. This is discussed in Section 4.2.5.

(6) Alan asked who says the [0OII] line emission in 3C 22 is
unresolved. McCarthy stated this in this thesis and described the
northern extensions as "artifacts". This is now noted in Section 6.
Also, in response to Alan’s request, I have included a new figure
(Fig. 7) from Ilias’ thesis that has the overlays of the optical
emission line images onto the radio.



There are many other little changes to the text, tables,
references, and figure captions as you will see. Please read over
this latest version very carefully and give me your comments. I would
like this to be the final round of internal review before submission.
I will take your comments, revise the paper again, and then submit it
to the Astronomical Journal. If possible, I’d like to do this by the

end of August, so I’l1l need your comments as soon as you can get them
to me.

Thanks very much for all your help.



From abridle Mon Aug 17 17:10:19 1992

X-VM-v5-Data: ([nil nil nil nil nil nil nil nil nil]
["246" "Mon" "17" "August" "92" "17:10:14" "-0400" "Alan Bridle" "abridle "

nil "6" "RG paper" "“From:" nil nil "8"])

Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)

id AA26936; Mon, 17 Aug 92 17:10:14 -0400

Message-Id: <9208172110.AA26936@polaris.cv.nrao.edu>

From: abridle (Alan Bridle)

To: jburns@nmsu.edu

Subject: RG paper

Date: Mon, 17 Aug 92 17:10:14 -0400

I've just get to the pile of paper mail awaiting my return from vacation,
and with it your redraft of the RG paper. Will look at this and send
comments asap. Will be a few days owing to pileup of stuff here during
my 3 weeks away.

Cheers, A.



From abridle Thu Aug 27 18:27:27 1992

X-VM-v5-Data: ([nil nil nil nil nil nil nil nil nil]
["203" "Thu" "27" "August" "92" "18:27:05" "-0400" "Alan Bridle" "abridle "
nil "7" "reference" "“From:" nil nil "8"])

Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)
id AA35094; Thu, 27 Aug 92 18:27:05 -0400

Message-Id: <9208272227.AA35094@polaris.cv.nrao.edu>

From: abridle (Alan Bridle)

To: jburns@nmsu.edu

Subject: reference

Date: Thu, 27 Aug 92 18:27:05 -0400

Here's the reference you were asking for to my review article:

Bridle, A.H. (1992), in "Testing the AGN Paradigm", eds. S.S.Holt, S.G.Neff
and C.M.Urry, AIP Conference Proceedings No. 254, p.386-397



From root Thu Aug 27 18:09:37 1992
From: Rick Perley <rperley@aoc.nrao.edu>
To: jburns@nmsu.edu

Cc: abridle

Subject: Here they are:

Date: Thu, 27 Aug 92 16:09:32 MDT

0.K. Jack. I’'ve been through the ‘final’ version, and have lots
of comments, all of which are, I think, minor.

Section I. Introduction.
1) I don’t think we need to mention the ‘other models’, referred

to in the third sentence. These are mostly of historical interest, and HUJ&’~
the link between them and the current (’Barthel’) model is not clear at $1
all in the text. What we are interested in is testing predictions made ﬁ)

by the ‘Barthel’ scheme. Referencing back to old ideas adds nothing to
this paper.

2) The last sentence in the first paragraph implies that the
model has something to say about relative prominence of hotspots, and
lobes. Really! I don’t think the scheme predicts anything at all about
lobes and hotspots. Perhaps a reword here is in order.

3) I think the text at the beginning of Sec. 5 should be placed
in Sec. 1. The first two paragraphs of the Introduction lay the basic
picture, but in the current version, we wait until Sec. 5 to describe the v///
second observations test (polarization asymmetries). Since we state
the primary test (jet prominence/sidedness) in the introduction, I think
we should also lay down the (de)polarization test there as well.

4) page 5, second line. ... were recently observed, ¢//
'Recently’ is a very relative, soft, term. Perhaps we should mention a
real date -- even a month and year will be adequate.

Section II, Source Selection.

1) The first phrase ‘The 3CR radio galaxies...’ doesn’t say what b///
we mean it to say. What we want is something like ‘Our sample of 3CR
radio galaxies ...’

2) Third line, first paragraph. ’‘Basically identical’ -- another b///
undefinable term. How about ‘statistically identical’ ? (Down with
Colloquiallisms!)

3) Selection Criteria... Was the selection in redshift set in
order to reduce the sample size? Or to match the redshift range of the v//
QSR sample? We should probably state which (or both). Incidentally, why
wasn’t a luminosity criterion imposed instead? Presumably, the 10" minimum
size criterion was imposed also to match the QSR sample?

4) Section 2.2, fifth line. ’all sources’, should presumably be
'all five sources’.

Section III, Observing and Imaging Techniques

First paragraph, section (iii). I think this should be reworded
just a tad. Something like ‘Used the bandwidths shown in Table 2. These \///
values were selected to cause less than a 5% reduction in intensity due
to chromatic aberration at outer edge of each object.’ The current wording
is tortuous and misleading. (Perhaps Alan can further improve on my
attempt)
2) The flux density of 3C286 is a factor of 1000 wrong! (p 7, second V//
line from bottom) .

3) I suggest dropping the whole of the paragraph on top of page 8,
and Table 3 as well. Who cares what the calibrators were, or what their
flux densities or positions are? I don’t, and I doubt a single reader out
there gives a hoot. They need to be assured that we know how to calibrate, —
and that we did it correctly. That paragraph, and that table, don’t do it!

Page

The procedures are boringly standard now. CZXA
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Section IV. The Images.
Congratulations on a brave attempt to do what nobody has done
before -- define a hotspot! I have a couple of quibbles:
For (2) Jet, condition (c) ’aligned’ with the nucleus. I would
think that, since many jets are both aligned and curved, we might note
that precise linear alignment is not necessary, but rather a ‘plausible V//
physical connection’ be seen from the nucleus, through the jet candidate,
to somewhere beyond.
For (3), I would vote that ’‘Lobes’ exclude ’‘Hot Spots’, as well. v/
Thus, put ’‘Lobes" after ‘Hot spots’. But I’1ll happily be voted (or shouted)
down on this one.
For (4) ’'Hot Spot’, I’ll note that conditions (a) and (c) are a
essentially the same. (Where did the factor of four come from?)
A couple of syntactical things: page 10, top paragraph, last
line: ’'No core or jet was detected’. (Not ’‘were’). And, last paragraph,
first line, ’...are fairly WELL aligned ...’ (Missing word).
page 11, and elsewhere. When discussing brightnesses, I vote
(strongly) that we adopt a standard unit of brightness, and use it whenever
we have a well resolved object. I think the standard unit should be
mJy/sq. arcsecond. (NOT mJy/beam). Is it possible to adopt this in our
paper?
page 13, on 3C265, first paragraph, last line. ’‘Several Components...’ _
It seems there are only two, A, and C.

page 15, 3C356, the famous pair of possible nuclei. Since we have
three frequencies, it seems that we should be able to make as statement on
which of our two nucleus candidates is the more plausiable, based on spectrm. L
(Of course, if they are both nuclei, this test will likely fail, but it seems
worth mentioning, at least). I’ve raised this before, but I can’t recall the
answer.

Section V, Depolarization Analysis.

I've already stated my believe that the first paragraph should, at
least in part, be put into the general introduction.

page 18, middle. When you say ’‘depolarizes most rapidly’, you really ¢//
mean ‘depolarizes at a higher frequency’ (Right?) Why not say it this way?
‘rapidly’ normally implies speed, not wavelength.

page 18, middle. We should state, in words, that 3C55 and 3C265 v//
show now depolarization asymmetry over the wavelengths we used.

Section VI, Optical Emission etc.

Well now. IT’s time to judge what is symmetric, and what is not.
My first candidate for a false asymmetry is the [OII] emission from 3C265.

What I see when I look at the image is a wonderfully symmetric emission
region centered on the galaxy, plus two (unresolved?) blobs, one above

the radio source, one far beyond ( to the E) the lobe. On the basis of
this, I find it a little far-fetched to claim wonderous physical effects
like explaining the lobe distance asymmetry (which is very small in this
particular object). I WOULD be convinced if there was any reason to believe
the OII emission was distributed everywhere around and beyond the radio
lobes, and was CLEARLY more densely distributed on one side than the

other. I don’t see that here! (But maybe you do, and can explain this to
me) .

Beyond this, it’s not clear if there should be any connection
between a DP asymmetry and the presence (or absence) of [0OII]. There
Could be, but Should there be? Attempts to connect these phenomena (as
stated on top of page 20) are rather like grasping at straws.

For 3C356, I will agree there is a strong OII asymmetry, but since




the asymmetry is located far from any radio emission (or at least, the
region where the optical measurements were made is), it’s rather hard to
make any statement whatever about connections.

a questionable business indeed, this optical emission stuff.

Section VII. Discussion.

page 21, second line ’‘substantiate the proposed ids’. Is
this the right word? 1Is ‘confirm’ better?

Second paragraph, middle. ’‘Qualitative result’. It seems that
the detection rate ratios (1/5 vs 13/13) is pretty quantitative. The
sensitivies are about the same, so perhaps we could drop or change the
damning adjective ‘qualitative’.

p 21, third paragraph. Probably, a few words to compare the DP
results for these radio galaxies to that for gSRs should be put in (even
if no difference can yet be discerned). I don’t think we should be silent
on this important question.

ANd FINALLY...

I can hardly wait to meet Linda XXX, (referenced in the
acknowledgements). Does she have a sister, Brenda XXXX? Pretty risky
stuff, there Jack.

I don’t think I need to go through another round. Make what
changes you think are appropriate, and let it go (if Alan agrees).

Rick
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From: Rick Perley <rperley@aoc.nrao.edu>
To: abridle
Subject: DPR vs Red Shift
Date: Thu, 27 Aug 92 16:13:22 MDT

Alan: While going thru my notes on Burns/Fernini latest draft,
out popped your plot of DP ratio vs. z. Very interesting, the dramatic
rise of DPR vs. redshift.

I first thought this was a simple wavelength/redshift effect, but
quickly realized this should work the other way, since the emitted wavelength
is shorter than the received. So, what do you think is the basic cause of
this dramatic effect? 1Is it the denser gas supposedly around higher
redhift objects, or a resolution effect, due to their greater distance?

Or something else?

Rick



From abridle Tue Sep 1 17:21:34 1992
From: abridle (Alan Bridle)

To: jburns@nmsu.edu, rperley

Subject: RG paper comments to come ...
Date: Tue, 1 Sep 92 17:21:18 —0400

Hello Jack and Rick,

In case you’'re wondering where I'm at in reading the RG paper draft,
this is to let you know that I’ve gone through it once and have made
some notes about things to do. I want to collect these together and
send them to you both, probably some time tomorrow.

I think the science (what there is left of it!) is now in reasonable
shape, and that we are indeed close to having the final draft. Jack’s
compression of the data reduction section has gone particularly well
-- please use your text-compression skills on the QSR paper in equal
measure, Jack!

The main points that bother me are:

(a) I'm not entirely happy with some of the language in the Introduction,
especially as it is a tenet of unification that RG and QSR jets are
*equally* beamed but that there is a systematic difference in the
optical classification based only on orientation. The intro implies that
QSRs are more beamed. 1I’‘1ll take a crack at rewriting this section
this evening, and I will try to cover Rick’s comments as well while
I do this.

(b) It’s not made clear enough which RG lobe features meet the new hot spot
criterion from the QSR paper, as the term "bright spot" is still around
in this text. Does everything that’s called a "spot" in this text meet
the numerical criteria for a "hot spot"? I think we should aim at
this, and the confusing term "bright spot" shouldn’t be used.

The "core-lobe" distance needs to be defined for lobes that have nothing
that meets the hot spot criterion. by the way. Note also that Robert

has asked us for some reshaping of the hot spot criterion in his

comments on the QSR paper. We will have to keep the 5% size limit, not

his preferred 2%, but we’ll go with his other new language in the QSR paper
and should therefore use it here. Note also that Rick’s problem with the
"alignment" part of the jet criterion came about because you left

out half of it -- the "where closest to it" clause!.

I'1l1l collect specifics re hot spots and lobes for tomorrow’s message.

(c) When I saw your point about the spectral difference between 3C356D
and 3C356E I had a flashback to a paper with Ed Fomalont aeons ago

-- AJ, 83, 704 (1978) -- in which we discovered from the
0ld NRAO-GB interferometer that there are two kinds of "cores" in
extended RGs on arcsec scales -- compact with spectral index <0.4, and

extended with spectral indices >0.4 and a spectrum-luminosity relation.
So I looked (in vain) for what we say about resolution limits for our
"cores" and for D and E in particular. Could we distinguish between
the possibilities (a) that E is an SSC in the extended radio galaxy,
(b) that it is an isolated CSS source? Your text implies "yes, it’s
more likely a CSS than an SSC", but I couldn’t find the evidence.
Maybe we need a table of central feature properties, including size
limits?

(d) I disagree with Rick re the significance of quoting calibrator positions.
I think we should keep them, especially as positional discordances
with the identifications are an important part of the paper. There’s
no way a future reader can evaluate the possible systematic errors in

Page



(e)

(£)

our positions unless we tell her how we referenced them. (Just like

the flux densities and polarization position angle scales, in my
opinion).

I agree with Rick that the line emission asymmetries are a bit more
subtle than the text implies (this is why I was keen to show the

line pictures in the paper and not leave them languishing in McCarthy'’s

and Ilias’ theses! -- do you think the line guys sometimes go a little
overboard in making their correlations fit, like modern Gregor
Mendels?). 3C265 in particular needs some rewording. I’ll try to come
up with a suggestion!
I agree with Rick that the comparison of the DP asymmetries between the
RGs and the QSRs is worth including given the fuss we make about it

in the intro. Would you consider using my DP versus redshift plot

for RGs and QSRs as a further Figure, and thus making the point

that -- at the same redshift range -- there is no evidence yet for
any difference between them?

1’11 send you both the detailed comments tomorrow.

Cheers, A.
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From: jburns@NMSU.Edu
To: abridle@aoc.nrao.edu
Subject: Comments
Date: Tue, 1 Sep 92 16:46:13 MDT

Alan:

Thanks for your initial comments. I would appreciate your
help in re-writing sections of the paper that still suffer from
some of the older problems. I was fairly careful in using the
term hot spot only when it met our criteria; however, there remained
a problem with nomenclature for the other "warmspots" -- I guess we
just call them "features". Anyone, I'll look forward for your
remaining comments & inputs.

I'll also be trying to take a crack at rewriting some of
the text for the QSO paper as per your suggestions.

Cheers,

Jack



From abridle Wed Sep 2 14:32:28 1992
X-VM-v5-Data: ([nil nil nil nil nil nil nil nil nil]
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Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)

id AA20395; Wed, 2 Sep 92 14:31:57 -0400

Message-Id: <9209021831.AA20395@polaris.cv.nrao.edu>
From: abridle (Alan Bridle)
To: jburns@nmsu.edu, rperley
Subject: Attempt at redrafting Intro
Date: Wed, 2 Sep 92 14:31:57 -0400

This paper is the first of a series that reports on a search for jets
and counterjets in powerful extended radio galaxies (FR class II sources
--- Fanaroff and Riley 1974). This search was motivated by schemes that
have been proposed to unify radio-loud FRII quasars and FRII radio
galaxies as members of the same parent AGN population observed in
systematically different orientations to the line of sight ({\it e.g.,}
Bridle and Perley 1984; Barthel 1989). 1In particular, Barthel suggested
that all extended radio sources with powers $P {\rm 178} \geq 10"{27}$ W
Hz$"{-1}$ contain similar jets with bulk relativistic velocities
($\gamma > 2$) but that the optical appearance of their parent objects
depends on their orientation relative to the observer. He proposed that
a bright optical continuum and a broad-line region are common to all of
the parent objects, but are hidden by an obscuring dust torus if the
radio jets are oriented near the plane of the sky. AGNs in this
orientation would therefore be classified as narrow-line radio galaxies.
At the other extreme, i1if the axis of the radio jets is near the line of
sight, the strong continuum and broad lines would not be obscured, and
the same source would be classified as a radio-loud quasar.
(Intermediate cases might be described either as quasars or as
broad-line radio galaxies.) In Barthel's model, the parent population of
intrinsically similar AGNs is randomly oriented, and the transition from
radio-galaxy to quasar properties should occur around 44$~{\circ}$ to
the line of sight.

The apparent flux densities of relativistic jets also depend strongly
on their orientation relative to the observer because of beaming
effects ({\it e.g.,} Blandford and K\"onigl 1n79). The extended lobe
emission should not be beamed signyficantly, however, as most models
of the lobes imply that bulk motions within them will be
sub-relativistic and that the pitch angles of the relativistic
electron motions will be randomized relative to the magnetic fields.
The {\it prominence} of the jets relative to the lobes (measured by
the ratio of their integrated flux densities) may therefore be an
indicator of the importance of beaming in any sample of FRII sources.

Unified models of FRII sources, such as Barthel's, predict systematic
differences between the prominence, relative to the lobes, of the Jjets
and counterjets in quasars and radio galaxies. In the quasars, the
emission from the (approaching) jet would be beamed towards the
observer and that from the (receding) counterjet would be beamed away.
In FRII radio galaxies, whose jets should be systematically nearer to
the plane of the sky, the emission of neither jet should be strongly
beamed towards the observer. FRII quasars should therefore tend to
have jets that are more prominent relative to their lobes than those
in the radio galaxies. The counterjets should however be easier to
detect in the radio galaxies, and the jet/counterjet ratios should be

"abridle



systematically higher in quasars than in radio galaxies. The {\it
relative prominence} (integrated flux density ratios) of jets,
counterjets and lobes in extended radio galaxies and quasars can
therefore provide several good tests for unified schemes such as
Barthel's if relativistic beaming effects are dominant.

A second type of test for such unified schemes may be provided by the
systematically asymmetric depolarization of the lobes of FRII sources
that was discovered by Laing (1988) and by Garrington {\it et al.}

(1988, 1991). These authors found, in samples dominated by quasars,
that the lobe on the side of the brighter jet systematically depolarizes
at a longer wavelength than the other lobe. They suggested that the
depolarization asymmetry could depend on orientation, if it arises from
unresolved structure in a Faraday-thick magnetoionic medium that
surrounds the typical FRII source. According to the unified schemes,
the lobe that is fed by the brighter jet would also be closer to the
observer. This lobe would be viewed along a shorter path through the
magnetoionic medium, and would therefore depolarize at a longer
wavelength than the other lobe. If the jets in FRII quasars are indeed
oriented nearer to the lines of sight than those in FRII radio galaxies,
and all of the AGNs are surrounded by similar media, we should expect to
find greater depolarization asymmetries in the quasars than in the radio
galaxies.

This series of papers seeks to test the unified schemes using data on
jet and counterjet prominence and on depolarization asymmetries from
sensitive, high-resolution VLA imaging and polarimetry of samples of
FRITI radio galaxies and quasars. The importance of high-quality imaging
for such work was demonstrated by preliminary results (reported in
Bridle 1990) of a study of a sample of twelve extended 3CR quasars
(Bridle {\it et al.} 1992). This study showed that fully-sampled VLA
syntheses detected the brighter Jjets in 100\% of the 3CR quasar sample,
and found faint counterjet candidates in about half of them. The status
of these quasar counterjet candidates is ambiguous, however. Most are
discontinuous, and none occurs opposite an uninterrupted straight
segment of the main jet. These properties suggest that interactions and
perturbations of the quasar jets play an important role in determining
their visibility. The quasar study also emphasized the difficulty of
distinguishing faint jets and counterjets from filaments in the lobes of

FRII sources. High-quality images are clearly crucial
to any attempt to
test unified schemes using jet and counterjet prominence statistics. We

have therefore sought to obtain images that will let us exclude

"“twisted or broken" regions of jets that may have interacted strongly

with their environments, and that may distinguish jets and counterjets from
other curvilinear fine structure in the lobes.

This paper defines a sample of 13 FRII 3CR radio galaxies whose
properties we wish to compare Rith those of the sample of 13 FRII 3CR
quasars obtained by combining the Bridle {\it et al.} (1992) quasar
sample with the study of 3C\,47 by Fernini {\it et al.}

(1991). It presents results on the first 5 of these 13 radio galaxies
to be observed in an ongoing program of sensitive, high-resolution VLA
imaging at 1.4, 5 and 8.4 GHz.

\end
#



From abridle Wed Sep 2 18:04:01 1992
From: abridle (Alan Bridle)

To: jburns@nmsu.edu, rperley

Subject: Details re RG paper

Date: Wed, 2 Sep 92 18:03:41 —0400

Title page: AHB address -- 520 Edgemont Road (we now need street #).
22903-2475 (we seem to need 9-digit)
Abstract:
line 8 "asymmetries between 6cm and 20cm"
Introduction:

suggested rewrite to cover AHB and RAP suggestions sent separately

Section 2.1:

First line: "Our sample of 3CR radio galaxies was originally ...."

Third line: "Our objective was to have two similar samples ..."

p.6, item(2): "To match that of the quasar sample, with the exception
of 3Co.™ 22
(I agree with Rick’s comment that the lobe power distributions
are also interesting here -- how similar were they for the
quasars and the RGs?)

Section 2.2:

First line: "This paper presents the results of the first of two rounds
of VLA observations allocated to this project, in which we
observed the five radio galaxies shown in bold type in Table
La"

Section 3:

Item(iii): "used the bandwidth listed in Table 2. These bandwidths
were chosen to maximize sensitivity while limiting the
distortions produced by chromatic aberration (\it e.g.,}
Cotton (1989)) at the outer edges of the lobes to $<5\%$
(as measured by the intensity reduction for a point
source) . "

p-7, last lines:
"For all the observations, the primary flux density and
position angle calibrator was 3C\,286, which we assumed
to have flux densities of ?2Jy, 7.4 Jy, amd ??2Jy at
1.4, 5 and 8.4 GHz, and a polarization position angle of

665~ {circ}$ at all frequencies. The resulting flux density
scale is that of Baars {\it et al.} (1977)."

Section 4.1:

p.9, line 2: "For consistency, we use the definitions proposed by

Bridle {\it et al.} (1992), which we summarize as follows:"
line 8: "(c) aligned with the nucleus of the parent object where

it is closest to it."

(4) Hot Spot: "If no jet is detected, a feature that (a) is the
brightest feature in the lobe, (b) has a surface
brightness more than four times that of the surrounding
emission and (c) has a linear FWHM (after deconvolving
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the synthesized beam) that is $<5\%$ of the largest
diameter of the source. If a jet is detected, the

hot spot must additionally be further from the nucleus
than the end of the jet, which is defined by (1) its
disappearance, or (2) an abrupt change in direction by
at least 30$"{\circ}$ or (3) decollimation by more than
a factor of two."

Add: "The hot spot definition is intended to isolate a class
of compact, bright, feature that marks a major change in the
apparent direction and/or collimation of a jet, whether or
not the jet itself is detectable. Where a jet is detected,
the definition seeks to distinguish hot spots from the
jet knots that may be only minor disturbances in an
ongoing flow."

(Note to Jack and Rick; I’d like to make this all as clear as possible
as it is very likely that this version of the definitions will be in
print before the "original" version, in which the rationale for them,
and their application in tricky cases, are carefully spelled out).

Section 4.2.1:

p-10, line 4: "No core or jet was detected."
line 2 from end: "fairly well aligned"
p.11 1line 4: Robert has asserted in the other paper that this should

be a reference to Laing (1989), not (1988). Same applies
to Perley (1988)?

line 6: " .. overlaid. (b) shows the SE lobe and (c) the
central feature, jet, and NW lobe."
(As Robert complained in the other paper, we don’t
consider the jet part of the lobe and so we should keep
emphasizing that throughout with consistent use of the
terminology! He’s right, though it is occasionally a
bit long-winded.)

Section 4.2.3:

line 5: delete the sentence starting "The NW lobe has several ..."
This is stated more precisely later.
line 13: "two bright regions (A and C), connected by ..."

Now to go through the definition:

A cannot be a hot spot as it is not the brightest feature in the lobe,

at least at our resolution. Thus A should never be described as a
"spot"®. C, if taken literally from Figure 4(c), is just the peak of

the inner bright complex, and this seems to fit the numbers in Table

5. This is compact enough to be a hot spot, but is it four times
brighter than the surrounding emission? Jack can tell this best from the
IMFITS to the region, it looks marginal just from reading the contours,
If it does not make the cut as a hot spot, then we should say:

"Neither A nor C meets the definition of a hot spot, so there is no
hot spot in the NW lobe."

Whichever is the case, we can’t say, as in p.13 last line:

"The three hot spots are relatively highly polarized"

as by definition a source cannot have more than two hot spots. This
source either has one, or two (if C makes it through).




Note that many of the quasar *counterjet* lobes have no hot spot by this
new rigorous/tortuous definition, an attribute that is *not* shared by the
jetted lobes! It won’t hurt to emphasize again that our new definition
permits there to be no *hot spot* in a lobe that’s full of "bright
features", especially as ability to pass through this filter may end up
correlating with which side of the nucleus the feature is on!

p.13, line -4: T"core-lobe distance" What’s that, in a lobe that has
no hot spot? May need redefinition.

Now back up: (!! sorry, but the order seems forced on me !!)

What happened in 3C55 east? We have F2, F6 and F8 all almost equally
bright, but F8 looks more resolved. Only the detailed IMFITs

(or an MEM reduction) could suggest which is the brightest (at our
resolution), given the underlying emission corrections. Has

this been checked out carefully enough to be sure that F8 meets all
the criteria and that Fé and F2 don’t? If so, I’'d like to say so
explicitly. Jack -- I guess I'm saying that I’d like to see the hot
spot issue talked about source by source as explicitly as we do it in the
QSR paper, but it needs access to the images themselves to look at
this. If you don’t have time, could I ftp the images across to
C’ville and check these things out for you?

Section 4.2.4:

I presume that features A and E just make it as hot spot candidates
by the skin of their deconvolved FWHMs (are the numbers in Table 5
raw or deconvolved, by the way?) but are they clearly more than
four times brighter than the surrounding emission. Again, this is
not obvious to me from the contour plots, they both look marginal.
This may of course be saying that we don’t have enough angular
resolution to decide if there are hot spots in this case. That
happens. However, I don’t see how we can say (p.15, line 3) that
feature D "emerges from the southern part of the hot spot E".

The end of D as a distinguishable feature is a long way from the
0.48" by 0.33" component of E. Is the term "hot spot" here being
applied to all of the extended emission *around* E? If so, this
is inconsistent, and we should instead be saying:

" (D) that emerges from the southern part of the extended
emission around (E)"

(Note that the grey scale image of 3C324 doesn’t help to address
this ambiguity, nor does it convince me feature D is really narrow.)

p-13, line 6: "A and C, and the flux densities of the NE and SW
lobes at 5 GHz".

Section 4.2.5:

p.16, line 14: substitute "show", for "reveal"?
last 3 lines: I’'m confused. Are you saying that E is unusally

large for a core, or that it’s spectral index
is unusually large for compact core?
In either case, there is an issue here, as E
galaxies that make large-scale radio sources
can have extended, steep-spectrum "cores"
as an alternative to flat-spectrm, compact ones.
Also, should sub "optical identification"
for "galaxy ID" in line -2.




I'm not quite convinced that we’ve run the D versus E thing into the
ground yet. We do seem to know that D is flat spectrum. Is it

also unresolved? If so, it’s a compact flat-spectrum source that
could either be the core of the whole extended structure or an
unrelated weak nuclear radio source. We also seem to know that E

is steep spectrum. Is it unresolved? If not, it might either be

a steep-spectrum extended core of the whole extended structure, or a
stand alone CSS source unrelated to 3C356, or an unusually steep-
spectrum jet knot that happens to be superposed on a background
galaxy. The first and last of these leave it in contention as part
of 3C356, the first leaves it in contention as the optical ID still.
But either way we’re missing out part of the argument if we don’t
give the size limits for D and E as part of the discussion.

Section 5:

The first two sentences are now incorporated (in effect) in the
the redraft of the Introduction, so if we use that I don’t think
they need to be repeated here. The section can therefore start
with "Because our three-frequency ...."

Jack used my rewrite from last time for the rest of the para, but
deleted a sentence that is needed to make sense of the sentence
that starts "The images made from these tapered data ..."

The sentence was:

"We have therefore tapered the u,v data to obtain similar
resolutions of 1.1" at 3.6 and 6 cm, and of 4" at 6cm and 20cm".

This tells the reader what "these tapered data" refer to in the

following sentence. I suggest that we put this sentence back, but instead
delete everything from the third line from the end of p.17 to the end

of the first paragraph on p.18. we could then go straight from the
definition of depolarization into a sentence that says:

"Table 6 reports the mean depolarization ratio $DP"6_{3.6}$ and
$DP"{20}_6$ on each side of each radio galaxy."

This streamlines things and leaves out the boilerplate about how to
do a polarization calculation from Q and U.

p.18, line 14: "... from the integrated polarimetry, in that neither
3C55 nor 3C265 shows significant depolarization between
between 8.4 and 1.4 GHz".

p.18, line 17: delete "most rapidly", use "at the higher frequency"

p.18, line 19: replace "cannot correlate it with the asymmetry of the
jets" with "cannot correlate the depolarization
and jet asymmetries for this source"

I agree with Rick that the next para is too much of a throwaway. I
think we should either throw it away, or say a bit more, perhaps based
on the plot I drew up with our data and the Garrington data both

shown as functions of redshift.

Section 6:

second para: replace "our" by "the" -- they are public domain!
first line

p.19, last line:




"the brighter [OII] emission is on the SE side of thg ngcleus,'
though there is evidently also an extended [OIII] emisslon reglon
also towards the NW. Thus the brighter emission line regilon 1s

on the same side as the shorter radio lobe, but it is noteworthy
that there is significant extended line emission on both sides and

no signifcant depolarization on either.”

p-20, line: 6: o
"For 3C356, there is much more [OII] line-emitting gas on the
southern side of the source, which has the closer lobe whether
either feature D or feature E is the radio core."

p.20, line 12:
"Furthermore, for the two sources with excess line-emitting
gas on the shorter-lobed side, there is no significant
depolarization asymmetry. There is therefore no evidence from
these data that the emission lines and the depolarization probe
asymmetries in the same medium."

Section 7:
line 2: for "our" use "these" ?

p.21, line 1 : delete "we feel that"
line 3 : "D has the flat radio spectrum more typical of
compact radio cores"
line 18: "three (3C22, 3C324 and 3C 356)" (drop "RGs")

Acknowledgements:

Is Linda XXX related to the H.Joseph I’ve occasionally thanked for
help with VLA work?

References:
Baars et al. - isn’t it "Witzel", not "Wizel" ?

Fomalont and Perley 1989 - delete the "by" on line 2, "eds." is
short for "editors" and no "by" is needed .

Table 5:

"Core-lobe distance" is undefined.

"Sizes (JMFIT)" is a horrible title -- don’t we mean
"deconvolved FWHM" ?

*Are* they the deconvolved widths?

I haven’t checked Fig. Caps. yet or looked up the references. Do you
want those checks done, Jack?

Re the grey scale images:

The one of 3C22 helps to convince the reader that there may be a
continuous jet in this source, and the one of 3C265 shows the
limb-brightening of the lobe a bit more clearly. But it’s not clear
that the others add anything beyond the info in contour plots---would
it be better for these to use ones that were not saturated on the hot
spots, to help address the hot spot questions instead?

Re whether we need to see the paper again:

Page



Not for any major rewrite, but I’d like to know how the hot spot issues
turn out and it would be real easy to pull the "about-to-be-submitted"
version across the net so we could all check it for typos and not place
the entire burden on you, Jack. Why not make it available for us to

copy across and check through if we have time, but not necessarily to
wait for further comments if there’s no controversy left after this round?
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Alan: "

Got your comments, thanks. I'll be working on incorporating
these into the text & checking again on the hot spots over the next
few weeks. I'm not sure about my timescale since I'm preparing to

go to an Observational Cosmology conference in Milan in two weeks.
If you have a priority, would you let me know if you'd like me to
work on the QSO or the RGs paper?

Also, I'll E-mail TEX files of the revised version to you
& Rick after all changes are made.

Cheers,

Jack
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Title page: AHB address -- 520 Edgemont Road (we now need street #)
22903-2475 (we seem to need 9-digit)
Abstract:
line 8 "asymmetries between 6cm and 20cm"
Introduction:

suggested rewrite to cover AHB and RAP suggestions sent separately

Section 2.1:

First line: "Our sample of 3CR radio galaxies was originally ...."
Third line: "Our objective was to have two similar samples ..."
p.6, item(2): "To match that of the quasar sample, with the exception

of 3C9." 27

(I agree with Rick's comment that the lobe power distributions
are also interesting here -- how similar were they for the
quasars and the RGs?)

Section 2.2:

First line: "This paper presents the results of the first of two rounds
of VLA observations allocated to this project, in which we
observed the five radio galaxies shown in bold type in Table
l.ll

Section 3:

Item(iii): "used the bandwidth listed in Table 2. These bandwidths
were chosen to maximize sensitivity while limiting the
distortions produced by chromatic aberration (\it e.g.,}
Cotton (1989)) at the outer edges of the lobes to $<5\%$
(as measured by the intensity reduction for a point
source) ."

p.7, last lines:
"For all the observations, the primary flux density and
position angle calibrator was 3C\,286, which we assumed
to have flux densities of ??Jy, 7.4 Jy, amd ?2?Jy at
1.4, 5 and 8.4 GHz, and a polarization position angle of
665" {circ}$ at all frequencies. The resulting flux density
scale is that of Baars {\it et al.} (1977)."

Section 4.1:

p.-9, line 2: "For consistency, we use the definitions proposed by



Bridle {\it et al.} (1992), which we summarize as follows:"
line 8: "(c) aligned with the nucleus of the parent object where
it is closest to it."

(4) Hot Spot: "If no jet is detected, a feature that (a) is the
brightest feature in the lobe, (b) has a surface
brightness more than four times that of the surrounding
emission and (c) has a linear FWHM (after deconvolving
the synthesized beam) that is $<5\%$ of the largest
diameter of the source. If a jet is detected, the
hot spot must additionally be further from the nucleus
than the end of the jet, which is defined by (1) its
disappearance, or (2) an abrupt change in direction by
at least 30$"{\circ}$ or (3) decollimation by more than
a factor of two."

Add: "The hot spot definition is intended to isolate a class
of compact, bright, feature that marks a major change in the
apparent direction and/or collimation of a jet, whether or
not the jet itself is detectable. Where a jet is detected,
the definition seeks to distinguish hot spots from the
jet knots that may be only minor disturbances in an
ongoing flow."

(Note to Jack and Rick; I'd like to make this all as clear as possible
as it is very likely that this version of the definitions will be in
print before the "original" version, in which the rationale for them,
and their application in tricky cases, are carefully spelled out).

Section 4.2.1:

p.10, line 4: "No core or jet was detected."
line 2 from end: "fairly well aligned"
p.11 1line 4: Robert has asserted in the other paper that this should
be a reference to Laing (1989), not (1988). Same applies
to Perley (1988)7?
line 6: " .. overlaid. (b) shows the SE lobe and (c) the

central feature, jet, and NW lobe."

(As Robert complained in the other paper, we don't
consider the jet part of the lobe and so we should keep
emphasizing that throughout with consistent use of the
terminology! He's right, though it is occasionally a
bit long-winded.)

Section 4.2.3:
line 5: delete the sentence starting "The NW lobe has several ..."
This i1s stated more precisely later.
line 13: "two bright regions (A and C), connected by ..."

Now to go through the definition:

A cannot be a hot spot as it is not the brightest feature in the lobe,

at least at our resolution. Thus A should never be described as a
"spot". C, if taken literally from Figure 4(c), is just the peak of

the inner bright complex, and this seems to fit the numbers in Table

5. This is compact enough to be a hot spot, but is it four times
brighter than the surrounding emission? Jack can tell this best from the
IMFITS to the region, it looks marginal just from reading the contours,
If it does not make the cut as a hot spot, then we should say:

"Neither A nor C meets the definition of a hot spot, so there is no



hot spot in the NW lobe."
Whichever is the case, we can't say, as in p.13 last line:
"The three hot spots are relatively highly polarized"

as by definition a source cannot have more than two hot spots. This
source either has one, or two (if C makes it through).

Note that many of the quasar *counterjet* lobes have no hot spot by this
new rigorous/tortuous definition, an attribute that is *not* shared by the
jetted lobes! It won't hurt to emphasize again that our new definition
permits there to be no *hot spot* in a lobe that's full of "bright
features", especially as ability to pass through this filter may end up
correlating with which side of the nucleus the feature is on!

p.13, line -4: '"core-lobe distance" What's that, in a lobe that has
no hot spot? May need redefinition.

Now back up: (!! sorry, but the order seems forced on me !!)

What happened in 3C55 east? We have F2, F6 and F8 all almost equally
bright, but F8 looks more resolved. Only the detailed IMFITs

(or an MEM reduction) could suggest which is the brightest (at our
resolution), given the underlying emission corrections. Has

this been checked out carefully enough to be sure that F8 meets all
the criteria and that F6 and F2 don't? If so, I'd like to say so
explicitly. Jack -- I guess I'm saying that I'd like to see the hot
spot issue talked about source by source as explicitly as we do it in the
QSR paper, but it needs access to the images themselves to look at
this. If you don't have time, could I ftp the images across to
C'ville and check these things out for you?

Section 4.2.4:

I presume that features A and E just make it as hot spot candidates
by the skin of their deconvolved FWHMs (are the numbers in Table 5
raw or deconvolved, by the way?) but are they clearly more than
four times brighter than the surrounding emission. Again, this is
not obvious to me from the contour plots, they both look marginal.
This may of course be saying that we don't have enough angular
resolution to decide if there are hot spots in this case. That
happens. However, I don't see how we can say (p.15, line 3) that
feature D "emerges from the southern part of the hot spot E".

The end of D as a distinguishable feature is a long way from the
0.48" by 0.33" component of E. Is the term "hot spot" here being
applied to all of the extended emission *around* E? If so, this
is inconsistent, and we should instead be saying:

" (D) that emerges from the southern part of the extended
emission around (E)"

(Note that the grey scale image of 3C324 doesn't help to address
this ambiguity, nor does it convince me feature D is really narrow.)

p.13, line 6: "A and C, and the flux densities of the NE and SW
lobes at 5 GHz".

S ction 4.2.5:



p.16, line 14: substitute "show", for "reveal"?
last 3 lines: I'm confused. Are you saying that E is unusally
large for a core, or that it's spectral index
is unusually large for compact core?
In either case, there is an issue here, as E
% galaxies that make large-scale radio sources
can have extended, steep-spectrum "cores"
as an alternative to flat-spectrm, compact ones.
Also, should sub "optical identification"
for "galaxy ID" in line -2.

I'm not quite convinced that we've run the D versus E thing into the
ground yet. We do seem to know that D is flat spectrum. Is it

also unresolved? If so, it's a compact flat-spectrum source that
could either be the core of the whole extended structure or an
unrelated weak nuclear radio source. We also seem to know that E

is steep spectrum. Is it unresolved? 1If not, it might either be

a steep-spectrum extended core of the whole extended structure, or a
stand alone CSS source unrelated to 3C356, or an unusually steep-
spectrum jet knot that happens to be superposed on a background
galaxy. The first and last of these leave it in contention as part
of 3C356, the first leaves it in contention as the optical ID still.
But either way we're missing out part of the argument if we don't
give the size limits for D and E as part of the discussion.

Section 5:

The first two sentences are now incorporated (in effect) in the
the redraft of the Introduction, so if we use that I don't think
they need to be repeated here. The section can therefore start
with "Because our three-frequency .

Jack used my rewrite from last time for the rest of the para, but
deleted a sentence that is needed to make sense of the sentence
that starts "The images made from these tapered data ..."

The sentence was:

"We have therefore tapered the u,v data to obtain similar
resolutions of 1.1" at 3.6 and 6 cm, and of 4" at 6cm and 20cm".

This tells the reader what "these tapered data" refer to in the

following sentence. I suggest that we put this sentence back, but instead
delete everything from the third line from the end of p.17 to the end

of the first paragraph on p.18. we could then go straight from the
definition of depolarization into a sentence that says:

"Table 6 reports the mean depolarization ratio $DP"6 {3.6}$ and
$SDP" {20} 6$ on each side of each radio galaxy."

This streamlines things and leaves out the boilerplate about how to
do a polarization calculation from Q and U.

p.18, line 14: "... from the integrated polarimetry, in that neither
3C55 nor 3C265 shows significant depolarization between
between 8.4 and 1.4 GHz".

p.18, line 17: delete "most rapidly", use "at the higher frequency"

p.18, line 19: replace "cannot correlate it with the asymmetry of the
jets" with "cannot correlate the depolarization



and jet asymmetries for this source"

I agree with Rick that the next para is too much of a throwaway. I
think we should either throw it away, or say a bit more, perhaps based
on the plot I drew up with our data and the Garrington data both

shown as functions of redshift.

Section 6:

second para: replace "our" by "the" -- they are public domain!
first line

p.19, last line:
"the brighter [0OII] emission is on the SE side of the nucleus,
though there is evidently also an extended [OIII] emission region
also towards the NW. Thus the brighter emission line region is
on the same side as the shorter radio lobe, but it is noteworthy
that there is significant extended line emission on both sides and
no signifcant depolarization on either."

p.20, line 6:
"For 3C356, there is much more [OII] line-emitting gas on the
southern eide of the source, which has the closer lobe whether
either feature D or feature E is the radio core."

p.20, line 12:
"Furthermore, for the two sources with excess line-emitting
gas on the shorter-lobed side, there is no significant
depolarization asymmetry. There is therefore no evidence from
these data that the emission lines and the depolarization probe
asymmetries in the same medium."

Section 7:
line 2: for "our" use "these" ?

p.21, line 1 : delete "we feel that"

line 3 : "D has the flat radio spectrum more typical of
compact radio cores"
line 18: "three (3C22, 3C324 and 3C 356)" (drop "RGs")
Acknowledgements:

Is Linda XXX related to the H.Joseph I've occasionally thanked for
help with VLA work?

References:
Baars et al. - disn't it "Witzel", not "Wizel" ?

Fomalont and Perley 1989 - delete the "by" on line 2, "eds." is
short for "editors" and no "by" is needed

Table 5:

"Core-lobe distance" is undefined.

"Sizes (JMFIT)" is a horrible title -- don't we mean
"deconvolved FWHM" °?

*Are* they the deconvolved widths?



I haven't checked Fig. Caps. yet or looked up the references. Do you
want those checks done, Jack?

Re the grey scale images:

The one of 3C22 helps to convince the reader that there may be a
continuous jet in this source, and the one of 3C265 shows the
limb-brightening of the lobe a bit more clearly. But it's not clear
that the others add anything beyond the info in contour plots---would
it be better for these to use ones that were not saturated on the hot
spots, to help address the hot spot questions instead?

Re whether we need to see the paper again:

Not for any major rewrite, but I'd like to know how the hot spot issues
turn out and it would be real easy to pull the "about-to-be-submitted"
version across the net so we could all check it for typos and not place
the entire burden on you, Jack. Why not make it available for us to

copy across and check through if we have time, but not necessarily to

wait for further comments if there's no controversy left after this round?

From root Tue Sep 8 10:58:27 1992
X-VM-v5-Data: ([nil nil nil nil t nil nil nil nil]

["1026" "Tue" "8" "September" "92" "08:58:17" "MDT" "Rick Perley"
"rperley@aoc.nrao.edu" "<9209081458.AA24662@sechelt.aoc.nrao.edu>" "18" "Hot Spot
Definitions..." "“From:" nil nil "9"])

Received: from sechelt.aoc.nrao.edu by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)
id AA25600; Tue, 8 Sep 92 10:58:26 -0400
Received: by sechelt.aoc.nrao.edu (4.1/1.3pmg)

id AA24662; Tue, 8 Sep 92 08:58:17 MDT
Message-Id: <9209081458.AA24662@sechelt.aoc.nrao.edu>
From: Rick Perley <rperley@aoc.nrao.edu>
To: abridle, jburns@nmsu.edu
Subject: Hot Spot Definitions...

Date: Tue, 8 Sep 92 08:58:17 MDT

I just reviewed Alan's changes, and am happy with them all,
with one possible exception. That being the question of definition
of hotspots. I'm unhappy with the limitation imposed by condition
(a), to wit: 'is the brightest feature in the lobe'. This forces us
to recognize only one (1) hotspot per lobe. I think this is
unrealistic, as a number of sources show what is plausibly two
termination points of a jet. The best example is Cygnus A, where
the Western lobe shows two well defined hotspots. By Alan's
definition, hotspot C is the winner, as it is slightly brighter
than hotspot A. But by all other criteria, both hotspots pass the
test. In my view, what is happening is that hotspot A is , or
recently has been, terminated of its life support (so to speak),
while hotspot C is just getting revved up. The jet is presumably
changing its course, reflecting from the lobe wall, or some such
thing. In any event, it seems unnecessarily constricting to force
only one spot to the The Hotspot.

Rick

From root Tue Sep 8 12:04:11 1992
X-VM-v5-Data: ([nil nil nil nil nil nil nil nil nil]



["712" "Tue" "8" "September" "92" "10:03:56" "MDT" "jburns@NMSU.Edu"
"jburns@NMSU.Edu" nil "14" "Re: Hot Spot Definitions..." "“From:" nil nil "9"])
Received: from cv3.cv.nrao.edu by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)

id AA28693; Tue, 8 Sep 92 12:04:11 -0400
Received: from NMSU.Edu (opus.NMSU.Edu) by cv3.cv.nrao.edu (4.1/DDN-DLB/1.13)

id AA03882; Tue, 8 Sep 92 12:04:09 EDT
Received: from charon (charon.NMSU.Edu) by NMSU.Edu (4.1/NMSU-1.18)

id AA29125; Tue, 8 Sep 92 10:03:569MDT
Message-Id: <9209081603.AA29125@NMSU.Edu>
Received: by charon (4.1/NMSU)

id AA14793; Tue, 8 Sep 92 10:03:55 MDT
From: jburns@NMSU.Edu
To: rperley@aoc.brao.edu
Cc: abridle@NRAO.EDU
Subject: Re: Hot Spot Definitions...

Date: Tue, 8 Sep 92 10:03:56 MDT

Rick:

I've had a similar discussion with Alan about the hot
spot definition -- there are multiple compact features in most
lobes that have previously (& loosely) been called hot spots.
The question is should there only be one hot spot per lobe?
What impact does this have on the physics & interpretation as you
pointed out? However, for practical book-keeping purposes, the
definition of a hot spot as defined in the QSO paper & now used
in our RG paper is a reasonable one. It does only allow one hot
spot (& sometimes not even one) per lobe but that's OK for the
purposes of this paper. I vote to keep & use this definition of
a hot spot in this paper to stay consistent with the QSO paper.

Cheers,

Jack



From abridle Tue Sep 8 11:13:54 1992

X-VM-v5-Data: ([nil nil nil nil nil nil nil nil nil]
["1242" "Tue" "8" "September" "92" "11:13:41" "-0400" "Alan Bridle" "abridle
" nil "27" "Re: Hot Spot Definitions..." "“From:" nil nil "9"])

Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)
id AA28918; Tue, 8 Sep 92 11:13:41 -0400

Message-Id: <9209081513.AA28918@polaris.cv.nrao.edu>

References: <9209081458.AA24662@sechelt.aoc.nrao.edu>

From: abridle (Alan Bridle)

To: Rick Perley <rperley@aoc.nrao.edu>

Subject: Re: Hot Spot Definitions...

Date: Tue, 8 Sep 92 11:13:41 -0400

This is an attempt to find the hot spot that is most closely associated

with current, or very recent, jet activity. So it is quite

deliberate to allow only one hot spot per lobe. In these terms,

admittedly different from current practice in the literature (but

that is what the quasar paper is trying to change!), all "older" features are seen
as secondary.

A strong point that has emerged from this definition in the other
paper is that the hot spots so defined are the **only** lobe
inhomogeneities (compact features) that correlate with the presence
of the brighter jet. This result was obtained with two different
measures of lobe inhomogeneities, one derived from use of the

Sobel filter in AIPS, and the other from the use of structure
functions.

I think it's well worth using such a strict definition of hot spots,

as it does seem to be leading in an interesting direction (correlations
with the jets and with jet-counterjet lobe differences). It will
definitely stay in the quasar paper as that gang (Hough, Lonsdale, Burns
and Laing) have all bought into it. It would therefore be a good idea
to keep it in this RG paper also.

Would it help if I sent you the quasar paper draft (incomplete)
to read through?

Cheers, Alan



From abridle Wed Oct 7 08:50:14 1992

X-VM-v5-Data: ([nil nil nil nil nil nil nil nil nil]
["10343" "Wed"™ "7" "October" "92" "08:49:58" "-0400" "Alan Bridle" "abridle "
nil "771" "Depolarization asymmetry plot"™ "“From:" nil nil "10"])

Received: by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)
id AA22045; Wed, 7 Oct 92 08:49:58 -0400

Message-Id: <9210071249.AA22045@polaris.cv.nrao.edu>

From: abridle (Alan Bridle)

To: jburns@nmsu.edu, rperley

Subject: Depolarization asymmetry plot

Date: Wed, 7 Oct 92 08:49:58 -0400

Here's a Postscript version of the depolarization-asymmetry plot, as
Jack requested for the RG paper. I now have this data on my SPARC
so it will be very easy to make any changes to the plot using Xvgr.
Just let me know if any editing is needed.

A.

cut here




From root Wed Oct 7 20:59:41 1992

X-VM-v5-Data: ([nil nil nil nil t nil nil nil nil]
["3007" "Wed" "7" "October" "92" "18:59:38" "MDT" "jburns@NMSU.Edu"
"jburns@NMSU.Edu" "<9210080059.AA28456@NMSU.Edu>" "59" "" "~From:" nil nil "10"])

Received: from cv3.cv.nrao.edu by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)
id AA14889; Wed, 7 Oct 92 20:59:41 -0400

Received: from NMSU.Edu (opus.NMSU.Edu) by cv3.cv.nrao.edu (4.1/DDN-DLB/1.13)
id AA18271; Wed, 7 Oct 92 20:59:42 EDT

Received: from charon (charon.NMSU.Edu) by NMSU.Edu (4.1/NMSU-1.18)
id AA28456; Wed, 7 Oct 92 18:59:38 MDT

Message-Id: <9210080059.AA28456Q@NMSU.Edu>

Received: by charon (4.1/NMSU)
id AA21131; Wed, 7 Oct 92 18:59:37 MDT

From: jburns@NMSU.Edu

To: abridle@NRAO.EDU

Date: Wed, 7 Oct 92 18:59:38 MDT

Alan & Rick:

In the next E-mail, I am sending along the revised version
of the Fernini et al. RGs paper. The file is a postscript file &
you should be able to just print it out. However, I'm concerned that
it might be too long & some of it will drop off the edge of the known
Universe. If you have trouble printing it, please let me know & I'll
FTP it to you instead.

Now, let me tell you about all the changes. Once again, the
paper has evolved significantly since the last iteration thanks to
your many useful comments. I have attempted to address each comment
in detail in the revision. I appreciate the very specific nature of
your comments & the replacement wording which made it easier to make
the revisions. Here's some details:

(1) There is a new table (Table 5) which reports core sizes & powers
from my IMFITS to the images. This seemed an important missing table
in the previous draft.

(2) Table 6 has been revised & expanded.

(3) I spent a good deal of time over the past month looking at the
individual images, measuring sizes & fluxes, and trying to reproduce
& extend what Ilias had done. This was motivated by your questions
about specific sources & our definitions about hot spots & cores. I
now feel more confident in the numbers & statements made in the text.
In particular,

(i) 3C 55 - F8 meets the criteria for a HS as discussed in
detail in the text. 1I've complied with Alan's request to add some
specifics when there is a close call on an HS.

(ii) 3C 265 - Feature C is the HS.

(iii) 3C 324 - A & E just make it as hot spots.

(iv) 3a 356 - D & E remain core candidates. Both are unresolved
with limits listed in Table 5. However, E has a steep radio spectrum
more typical of a CSS source as discussed in the text. I'm not sure

that we can say anything further on this subject.

(4) There is a new Fig. 7 on QSO & RG depolarization ratio vs. z

provided by Alan. I believe that Alan sent"a copy to Rick as well

as to me. Rick, please look it over & see if you agree to keep it in

the paper.

(5) Discussion on [OII] has now been substantially firmed up thanks

to comments from you both.

(6) I'm looking again at the grey scales in Fig. 1 as per Alan's suggestions.
(7) Linda XXX now has a last time. I know it removes the intrigue but

it had to be done!



Overall, I hope the paper is now about ready to submit.

I'd welcome any last comments from you both at your earliest
convenience.

The one thing that troubles me is that we have effectively
removed much of Ilias' words from this paper. Yes, the paper is now
more readable & more correct, but has Ilias learned anything from this?
Given the fact that I cannot easily communicate with Ilias, I did not
see what else we could do. By the way, I'm sorry to report that Ilias'
job in Saudi Arabia has again fallen through due to politics in Saudi.
I'm not sure what he is going to do at this stage. It will be very
difficult for him to work on the 2nd set of runs on this project.

That's all for now,

Jack



From root Thu Oct 8 13:59:46 1992

X-VM-v5-Data: ([nil nil nil nil nil nil t nil nil]
["48866" "Thu" "8" "October" "92" "10:53:49" "PDT" "Anonymous NED user"
"ned@ipac.caltech.edu" nil "1328" "" "“From:" nil nil "10"])

Received: from cv3.cv.nrao.edu by polaris.cv.nrao.edu (AIX 3.1/UCB 5.61/1.0)
id AA22254; Thu, 8 Oct 92 13:59:45 -0400

Received: from ipac.caltech.edu by cv3.cv.nrao.edu (4.1/DDN-DLB/1.13)

id AA12874; Thu, 8 Oct 92 13:54:17 EDT

Return-Path: <ned@ipac.caltech.edu>

Received: from denver.ipac.caltech.edu
by castor.ipac.caltech.edu (5.65-ir.030292)
id AA09277; Thu, 8 Oct 92 10:53:58 -0700

Received: by denver.ipac.caltech.edu (n.030292)

Message-Id: <9210081753.AA06874@denver.ipac.caltech.edu>

From: Anonymous NED user <ned@ipac.caltech.edu>

To: abridle@NRAO.EDU

Date: Thu, 8 Oct 92 10:53:49 PDT

Your search result, Part No. 1 of 1

logon time: Oct 8 10:35:01 1992, remote host name: polaris.cv.nrao.

Your E-mail address : abridle@nrao.edu

Performing search for object "3C 055*"
1 object(s) found.

# Object Name Equatorial Type Dist. No. No.
(1950.0 Equinox) amin Ref Note
1 *4C +28.05 01h54m19.5s , +28d37m04.8s G 0.0 25 O

All the names and basic data for Object No. 1.

Name Type
4C +28.05 Radio$S
3C 055 RadioS
B2 0154+28 RadioS
NRAO 0085 RadioS
87GB 015419.2+283649 RadioS
87GB[BWES1] 015442836 RadioS
[WB92] 0154+2836 RadioS
87GB[BWES1] 0154+2836 ID G
Coordinates, Equatorial (1950.0) : 01h54m19.5s , +28d37m04.8s
Positional Uncertainty (arcsec) : 1.00E4+01 x 1.00E+4+01
Source of Position : 1985PASP...97..932S
Galactic Extinction (B mag) : 0.18
Diameters (arcmin) 1.4 x
Magnitude : 20.8
Morphological Type : Radio galaxy
Helio. Velocity (km/s), or [Redshift] : [0.7348]

NED adopts Hewitt and Burbidge (1991ApJS...75..297H) redshift (vs. z=0.240).

Search for references from year 1900 to 1992



25 reference(s) for ob'ect No. 1.

Reference No. 1 of 25: 1992ApJS...79..331wW
Ap. J. Suppl.

1992 wvol. 79 p. 331-467

WHITE, R. L., AND BECKER, R. H.

A NEW CATALOG OF 30,239 1.4 GHZ SOURCES

Reference No. 2 of 25: 1991ApJs...75.1011G
Ap. J. Suppl.
1991 wvol. 75 p. 1011-1291
GREGORY, P. C., AND CONDON, J. J.
THE
87GB CATALOG OF RADIO SOURCES COVERING 0”DEG” < {DELTA} < +757"DEG” AT
4.85 GHZ

Reference No. 3 of 25: 1991ApJS...75..297H

Ap. J. Suppl.

1991 wvol. 75 p. 297-356

HEWITT, A., AND BURBIDGE, G.

AN OPTICAL CATALOG OF EXTRAGALACTIC EMISSION-LINE OBJECTS SIMILAR TO
QUASTI-STELLAR OBJECTS

Reference No. 4 of 25: 1991ApJS...75....1B
Ap. J. Suppl.

1991 wvol. 75 p. 1-229

BECKER, R. L., WHITE, R. L. AND EDWARDS, A. L.
A NEW CATALOG OF 53,522 4.85 GHZ SOURCES

Reference No. 5 of 25: 1991ApJ...377...360

Ap. J.

1991 wvol. 377 p. 36-38

ONUORA, L. I.

RADIO SOURCE ORIENTATION AND THE ANGULAR DIAMETER-REDSHIFT RELATION

Reference No. 6 of 25: 1991ApdJ...371..478M

Ap. J.

1991 wvol. 371 p. 478-490

MCCARTHY, P. J., VAN BREUGEL, W., AND KAPAHI, V. K.

CORRELATED RADIO AND OPTICAL ASYMMETRIES IN POWERFUL RADIO SOURCES

Reference No. 7 of 25: 1989MNRAS.240..701R

M. N. R. A. S.

1989 wvol. 240 p. 701-722

RAWLINGS, S., SAUNDERS, R., EALES, S. A., AND MACKAY, C. D.

THE RELATIONS BETWEEN RADIO AND [O III]-EMISSION LINE LUMINOSITIES IN FRIT
RADIOGALAXIES

Reference No. 8 of 25: 1989MNRAS.239..401L
M. N. R. A. S.
1989 wvol. 239 p. 401-440



LEAHY, J. P., MUXLOW, T. W. B., AND STEPHENS, P. W.
151-MHZ AND 1.5-GHZ OBSERVATIONS OF BRIDGES IN POWERFUL EXTRAGALACTIC RADIO
SOURCES

Reference No. 9 of 25: 1989ApJ...336..606B
Ap. J.

1989 wvol. 336 p. 606-611

BARTHEL, R. D.

IS EVERY QUASAR BEAMED?

Reference No. 10 of 25: 1988MNRAS.233...8783

M. N. R. A. S.

1988 wvol. 233 p. 87-113

SINGAL, A. K.

COSMIC EVOLUTION OF THE PHYSICAL SIZES OF EXTRAGALACTIC RADIO SOURCES AND THEIR
LUMINOSITY-SIZE CORRELATION

Reference No. 11 of 25: 1988Ap&SS.141..303B

Ap. Space Sci.

1988 wvol. 141 p. 303-331

BROTEN N.W., MACLEOD J.M., VALLEE J.P.

CATALOGUE OF UNAMBIGUOUS (FARADAY-THIN, ONE-COMPONENT, SPECTRUM-SELECTED)
ROTATION MEASURES FOR GALAXIES AND QUASARS

Reference No. 12 of 25: 1987A&A...178....1W
Astr. Ap.

1987 wvol. 178 p. 1-6

WAMPLER E.J.

OBSERVATIONAL STUDY OF HUBBLE DIAGRAM

Reference No. 13 of 25: 1986JRASC..80..180H

J. R. A. S. Canada

1986 wvol. 80 p. 180-196

HIGGS L.A., VALLEE J.P.

RADIO OBSERVATIONS OF A NEGLECTED 3C SOURCE : 3C 428

Reference No. 14 of 25: 1986A&AS...65..485R

Astr. Ap. Suppl.

1986 wvol. 65 p. 485-496

ROGER R.S., COSTAIN C.H., STEWART D.T.

SPECTRAL FLUX DENSITIES OF RADIO SOURCES AT 22 MHZ

Reference No. 15 of 25: 1985PASP...97..932S

Publ. A. S. P.

1985 wvol. 97 p. 932-961

SPINRAD H., DJORGOVSKI S., MARR J., AGUILAR L.

A THIRD UPDATE OF THE STATUS OF THE 3 CR SOURCES : FURTHER NEW REDSHIFTS AND
NEW IDENTIFICATIONS OF DISTANT GALAXIES

Reference No. 16 of 25: 1985Afz....23...47A
Astrofizica



1985 vol. 23 p. 47-53
ANDREASSTIAN R.R.
ON THE RELATIVE ORIENTATIONS OF MAGNETIC FIELDS AND MAJOR AXES OF RADIOGALAXIES

Reference No.517 of 25: 1985A&AS...61..547S
Astr. Ap. Suppl.

1985 wvol. 61 p. 547-571

STROM R.G., CONWAY R.G.

POLARIZATION MAPS AT 49 CM OF 27 3C SOURCES

Reference No. 18 of 25: 1985A&A...146..392C

Astr. Ap.

1985 wvol. 146 p. 392-394

CONWAY R.G., STROM R.G.

LINEAR POLARIZATION AT LAMBDA 49 CM OF 27 DOUBLE RADIO SOURCES

Reference No. 19 of 25: 1984MNRAS.211..833L
M. N. R. A. S.

1984 wvol. 211 p. 833-855

LILLY S.J., LONGAIR M.S.

STELLAR POPULATIONS IN DISTANT RADIO GALAXIES

Reference No. 20 of 25: 1984MNRAS.210..611A

M. N. R. A. S.

1984 wvol. 210 p. 611-631

ALLINGTON-SMITH J.R.

VARIATIONS OF THE LINEAR SIZES OF EXTRAGALACTIC RADIO SOURCES WITH RADIO
LUMINOSITY AND REDSHIFT

Reference No. 21 of 25: 1983MNRAS.204..151L

M. N. R. A. S.

1983 wvol. 204 p. 151-187

LAING R.A., RILEY J.M., LONGAIR M.S.

BRIGHT RADIO SOURCES AT 178 MHZ : FLUX DENSITIES, OPTICAL IDENTIFICATIONS AND
THE COSMOLOGICAL EVOLUTION OF POWERFUL RADIO GALAXIES

Reference No. 22 of 25: 1981ApJS...45...97S

Ap. J. Suppl.

1981 wvol. 45 p. 97 -111

SIMARD-NORMANDIN M., KRONBERG P.P., BUTTON S.

THE FARADAY ROTATION MEASURES OF EXTRAGALACTIC RADIO SOURCES

Reference No. 23 of 25: 1980PASP...92..553S

Publ. A. S. P.

1980 wvol. 92 p. 553-569

SMITH H.E., SPINRAD H.

AN UPDATE OF THE STATUS OF THE REVISED 3C CATALOG OF RADIO SOURCES; 22 NEW
GALAXY REDSHIFTS

Reference No. 24 of 25: 1966ApJ...144..459W
Ap. J.



1966 wvol. 144 p. 459-482
WYNDHAM, J. D.
OPTICAL IDENTIFICATION OF RADIO SOURCES IN THE 3C REVISED CATALOGUE

Reference No. 25 of 25: 1965MmRAS..69..183P

Mem. R. A. S.

1965 wvol. 69 p. 183-224

PILKINGTON, J. D. H., SCOTT, P. F.

A SURVEY OF RADIO SOURCES BETWEEN DECLINATIONS 207"DEG” AND 40"DEG"

Performing search for object "3C 022*"
1 object(s) found.

# Object Name Equatorial Type Dist. No. No.
(1950.0 Equinox) amin Ref Note
1 4C +50.04 00h48m04.7s , +50d55m44.8s G 0.0 24 O

All the names and basic data for Object No. 1.

Name Type
4C +50.04 RadioS
3C 022 RadioS
87GB 004804.3+505541 Radio$S
87GB[BWE91] 004845055 RadioS
[WB92] 0048+5055 RadioS
87GB[BWES91] 0048+5055 ID G
Coordinates, Equatorial (1950.0) : 00h48m04.7s ,+50d55m44.8s
Positional Uncertainty (arcsec) : 1.00E4+401 x 1.00E+4+01
Source of Position : 1985PASP...97..932S
Galactic Extinction (B mag) : 1.09
Diameters (arcmin) 1.4 x
Magnitude T 22.
Morphological Type : Radio galaxy
Helio. Velocity (km/s), or [Redshift] : [0.937 ]

Search for references from year 1900 to 1992
24 reference(s) for object No. 1.

Reference No. 1 of 24: 1992ApJS...79..331W
Ap. J. Suppl.

1992 wvol. 79 p. 331-467

WHITE, R. L., AND BECKER, R. H.

A NEW CATALOG OF 30,239 1.4 GHZ SOURCES

Reference No. 2 of 24: 1991ApJS...75.1011G

Ap. J. Suppl.

1991 wvol. 75 p. 1011-1291

GREGORY, P. C., AND CONDON, J. J.

THE 87GB CATALOG OF RADIO SOURCES COVERING 0”DEG” < {DELTA} < +75"DEG" AT
4.85 GHZ



Reference No. 3 of 24: 1991ApJS...75..297H

Ap. J. Suppl.

1991 wvol. 75 p. 297-356

HEWITT, A., AND BURBIDGE, G.

AN OPTICAL CATALOG OF EXTRAGALACTIC EMISSION-LINE OBJECTS SIMILAR TO
QUAST-STELLAR OBJECTS

Reference No. 4 of 24: 1991ApJS...75....1B
Ap. J. Suppl.

1991 wvol. 75 p. 1-229

BECKER, R. L., WHITE, R. L. AND EDWARDS, A. L.
A NEW CATALOG OF 53,522 4.85 GHZ SOURCES

Refer.nce No. 5 of 24: 1991ApJ...377...360

Ap. J.

1991 wvol. 377 p. 36-38

ONUORA, L. I.

RADIO SOURCE ORIENTATION AND THE ANGULAR DIAMETER-REDSHIFT RELATION

Reference No. 6 of 24: 1991ApJ...371..478M

Ap. J.

1991 wvol. 371 p. 478-490

MCCARTHY, P. J., VAN BREUGEL, W., AND KAPAHI, V. K.

CORRELATED RADIO AND OPTICAL ASYMMETRIES IN POWERFUL RADIO SOURCES

Reference No. 7 of 24: 1989ApdJ...336..606B
Ap. J.

1989 wvol. 336 p. 606-611

BARTHEL, R. D.

IS EVERY QUASAR BEAMED?

Reference No. 8 of 24: 1988MNRAS.233...8783

M. N. R. A. S.

1988 wvol. 233 p. 87-113

SINGAL, A. K.

COSMIC EVOLUTION OF THE PHYSICAL SIZES OF EXTRAGALACTIC RADIO SOURCES AND THEIR
LUMINOSITY-SIZE CORRELATION

Reference No. 9 of 24: 1988Ap&SS.141..303B

Ap. Space Sci.

1988 wvol. 141 p. 303-331

BROTEN N.W., MACLEOD J.M., VALLEE J.P.

CATALOGUE OF UNAMBIGUOUS (FARADAY-THIN, ONE-COMPONENT, SPECTRUM-SELECTED)
ROTATION MEASURES FOR GALAXIES AND QUASARS
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LONGAIR M.S., LILLY S.dJ.
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WYNDHAM, J. D.

OPTICAL IDENTIFICATION OF RADIO SOURCES IN THE 3C REVISED CATALOGUE

Performing search for object "3C 265*"
1 object(s) found.

# Object Name Equatorial Type Dist. No. No.
(1950.0 Equinox) amin Ref Note
1 4C +31.37 11h42m52.0s , +31d50m29.1s G 0.0 18 1

All the names and basic data for Object No. 1.

Name Type
4C +31.37 RadioS
3C 265 RadioS
B2 1142431 RadioS

NRAO 0385 Radios



87GB 114253.1+315017 Radios

87GB[BWEO1] 1142+3150 RadioS

[WB92] 1142+3150 RadioS

87GB[BWES91] 114243150 ID G

Coordinates, Equatorial (1950.0) : 11h42m52.0s ,+31d50m29.1s
Positional Uncertainty (arcsec) : 1.00E+401 x 1.00E+01
Source of Position : 1985PASP...97..932S
Galactic Extinction (B mag) : 0.03

Diameters (arcmin) 1.4 x

Magnitude : 20.9

Morphological Type : Radio galaxy

Helio. Velocity (km/s), or [Redshift] : [0.811 ]

Search for references from year 1900 to 1992
18 reference(s) for object No. 1.

Reference No. 1 of 18: 199