
VLA OBSERVING APPLICATION 

SEND TO: Director NRAO Edgemont Rd. Charlottesville, Va. 22901 

DEADLINES: 15th of Mar., June, Sept., Dec. for Q 3, 4,•1, 2 respectively 

Ol  Date: 13 N'.Axc.k , c 5

®Title of Proposal: L61,J -b - htn.Q.s u~ NC~e625 i 

A( 

received: 

For Grad Students On1S 

O3 Authors Institution 
? Who will

observe? 

Observations for

PhD Thesis? ' 

Anticipates 
PhD Year 

A.4. Ss rct NRAo/CV 

RA.P rtej NRAo /VLA 

O4 Related previous VLA proposal number: (~-e~uest 

O5 Contact author 
'R 

7 
for scheduling: v' 

Address: V LA 

~esdQa MCtn9 o f fc'We  part of AP 
®Telephone: 

TWX: 

O7 Scientific category: ❑ planetary, ❑ solar, ❑ stellar, ❑ galactic, L tragalactic 

Configuration(s) ®"' 
(A, B, C, D, A/B, B/C, 
C/D, Any) 

O Wavelength 
(90 20 18 6 2 1.3 cm) ZO~~ 

Time requested 
10 (hours or days)

11 Type of observation: f mapping, ❑ point source, ❑ monitoring,. 0 continuum, Iin poln, ❑ circ poln, 
❑ spectral line, ❑ solar, ❑ VLBI, ❑ phased array, ❑ other 

®ABSTRACT (do not write outside this space): 

W2 l,ris~ ro be u.ack (tcL -r~2 c APb6 ~~ - rt4 tht ro o~e~r~ 7 
~ bUr i is 70 ro5lems tut+ {~2 VLA. e 

a1re,~ 2 J-fin ~t Rio N Cb2&I * 
(~ 

DABS o w\5k 10 ~e S `S ~,0 ~e ( c &) r €1 - IC) 

a S s~ M er►~ kf' e e~ fcw'cej 2( d ain n ~x~{i ~QsYc~c.~rz?S in. -tG~ 
NRAO use only 



13 Observing style: L Will be present ❑ Will prepare files & ❑ Will use modem ❑ Absentee (NRAO prepares OBSERV file & 
return to. reduce ,_;sends calibrated data) 

14 Reduction: Number, of maps  1Z- Maximum size of maps  J 1.2  Self-cal maps  12-  Private disk pack .• r 

15 Off-site reduction: L ' one, ❑ post map, ❑ post calibration, ❑ everything. } 

16 Help required: l one, ❑ consultation, ❑ friend (extensive help), ❑staff collaborator; y

17 Spectral line only: line 1 line 2 t line 3 
., 

transitions to be observed  

channel bandwidth (KHz)(~)  

observing frequency (*-ND/2)  

r 
number of channels (N) 

  number, of antennas 

rms noise after 1 hour (mJy) 

line 1 line 2 line 3 

18 Number of sources  (If more than 10 sources please attach list. If more than 30 give only selection criteria and LST range(s).) 

Name 
Epoch 1950 ■ 2000 ■ 

Config. Band 
(cm) 

Band 
width 
(MHz) 

Total Flux Largest Weakest 

size ( mJy/beam) range hh - hh,

Required Possible Time 
sted , 

RA Dec 
hh mm , xx.x 

line 
('Jy) 

cont
 )yJ(.

NGC~251 (3 5~+~ k iAs) Ito 3( 4-g2°1 204 5ofz5 30'/i& -01 4 :i AI&j 24kkS 

/ 

4 

t t 

Z 

L w y

L

19 Special hardware, software, or operating requirements: 

20 Preferred range of dates for scheduling: ., 

21 Dates which are not acceptable: 

22 Please attach a self-contained Scientific Justification not in excess of 1000words. 

J 

When your proposal is scheduled, the contents of this cover sheet become public information'. (Any supporting documents are for refereeing only) 



- 

NATIONAL NATIONAL RADIO ASTRONOMY OBSERVATORY 
Edgemont Road, Charlottesville 

k 

13 March 1985 

TO: Paul Vanden Bout 

FROM: Alan Bridle, Rick Perley 

RE: Rescheduling of VLA D array observations of NGC6251 

--t 

We wish .to apply for rescheduling of the 'D' array segment of - 
our proposal AP66 for mapping the low-brightness lobe features of 
NGC6251 at 6 and 20 cm with the VLA. This proposal was given time = 
in the 'C' and 'D' array seasons in 1983 but the 'D' array observing= 
was unsuccessful for operational reasons. To support the , 
resubmission we attach the original proposal, and a map from they 
(successful) 'C' array observations. :

AP66 called for 'C' array data mainly to define properties of - 
the outer main jet, the counterjet and lobe fine structure, and''D' 
Jarray data mainly to define the spectral, polarization, and rotation- 
measure characteristics over the extended-lobe emission.. We.. 
"piggybacked" an 18cm 'C' array run on a 28-hr VLB. observation of 

.NGC6251 which used the VLA in phased-array mode; Figure 1: shows'a 
tapered map from this run, at 25" resolution. :It clearly 

":demonstrates (a) that the two jets share a distorted S-symmetry,' (b)_, 
~Kthat the counterjet is not a fainter replica of the main jet, but 
'rather that the brightness ratio between the two jets changes with 
distance from the core, (c) that the "warm spot" in the west lobe 
shares the S-symmetry of the jet/counterjet system with a .. -
"corresponding warm spot at a bend in the counterjet. The last 4 
result increases the importance of examining the magnetic and " _ 
spectral properties of the extended emission to the east of the warm=' 
spot in the counterjet (Figure 2), as it-is now much clearer that 
the most easterly emission in NGC6251 breaks an underlying 
S-symmetry in the source. The 'C' array 6cm data (required for
better signal to noise on the main jet than achieved in our 
published work) were also of acceptable quality for our present 

;purposes. 

Unfortunately, the 'D' array data requested in AP66, taken in 
June 1983, are almost entirely useless. The observing run.-was 
scheduled just as the BD IFs were being brought into use. Due to 
various operational problems, the new BD channels were brought up 
with no delays set, and the AC channel delays were improperly -a 
determined. The result was that only the parallel-hand data Were 
useful at 6cm, while at 20cm no valid data at all were obtained._: 
therefore request rescheduling of the 'D' array segment of this =~ 
proposal for 12 hrs in the next 'D' array season., 
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Fio. 1.—Map of the entire NGC 6251 source at 610 MHz with 50" resolution (from Willis etal. 1982). The cross marks the position of the nucleus of 
NGC 6251. 
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ORIGr AL.. 'PRC~PtS L kP(~C 
TO: 

FROM: R.A.Perley and A.H.Bridle 

DATE: 4 October 1982 

H.S.Roberte

SUBJECT: Proposal to observe the low-brightness features of NGC6251 at 6 and 
20 cm with the VLA in the C and D configurations. 

We request the use of the VLA for 24 bra in each of the C and D 
configurations to map total and polarized intensities of the counterjet and lobes 
of the large radio galaxy NGC6251. The proposal is the first of a new program 
intended to explore aspects of the source revealed by, or related to, our 
previous study of the bright jet in this object. 

BACKGROUND 

NGC6251 isa 14th-magnitude elliptical galaxy with a redshift of 0.023 
associated with a radio source 1.1 degrees in overall extent. For Ha75 km/a/Mpc 
the linear diameter of the source is 1.7 Mpc, making it one of the largest known 
radio galaxies. A high-brightness jet some 120 kpc long was discovered in the 
source by Waggett, Warner and Baldwin (1977). We observed this jet using the A 
configuration at 21 and 18cm, a hybrid (construction) configuration at 20 and 6 
cm, and a D configuration "snapshot" at 20cm. The main results of these 
observations were: 

1. Evidence that the jet may be interacting with a surrounding medium: it 
expands in several discrete steps, and exhibits lateral oscillations which are 
readily interpreted as Kelvin-Ilelmholtz instability modes of a confined jet. 

2. Evidence that the surrounding medium may be an ionized magnetosphere of 
NGC6251: there are large and complex Faraday rotation gradients over the central 
parts of the source. These gradients cannot be due to thermal electrons and 
fields in the jet because there is no significant depolarization between 21cm and 
6cm. Rather, the gradients, which are largest closest to the center of NGC6251, 
must arise in material between us and the jet but associated with NGC6251. 

3. Detection in the D array snapshot of a weak counterjet whose intensity 
within 90" of the core is about 1/40th that of the main jet, but decreases to 
<1/250th .that of the main jet further from the core. The reality of this 
counterjet is confirmed by a WSRT 610 MHz map at 50" resolution. 

4. Mapping of the magnetic structure of the jet in detail: the projected 
field contains both parallel and perpendicular components, with deep 
field—parallel layers at the edges of the field—perpendicular configuration in 
the more expanded outer regions of the jet. There are also regions of oblique 
projected field which can be explained only if there are departures from axial 
symmetry in the internal structure of the jet. 

These results will soon be submitted to the Ap.J'. They raise questions 
about NGC6251 which we wish to explore using various combinations of frequencies 
and configurations, now that reduction and interpretation of the earlier data are 
complete. Some of the new observations require modes of operation or equipment 
not yet installed at the VLA; these will be requested as the VIA becomes capable 
of supporting them. This request is for the parts of the ongoing study which can 
be done now. 

STUDIES OF THE COUNTERJET 
vaaaaaaaaaaavaaaaaaavaaaa 

We wish to determine the internal structure, collimation and polarization 

i, 

1 

r 

• ' 4 

properties of the counterjet, for comparison with those of the main jet. The 
counterjet is too faint and resolved to be detectable at A or B configuration 
resolution at 20cm, but is very clear in our D configuration snapshot at this , 
frequency (Figure 1). We require a mixture of C and D configuration observations 
at 20cm and 6cm to examine its structure in both total and polarized intensities.v 
The symmetries of its expansion, brightness-width evolution, field configuration 

and Faraday rotation properties relative to those of the main jet are all potent 
tests of models for these quantities which depend on the existence of a gaseous 
halo around the nucleus of NGC6251. The ratio of brightnesses between the 

counter jet and the main jet as a function of distance from the core source is 
also an important constraint on theories of the jet/counterjet mechanism. We 
will combine C and D configuration observations of about 3 hrs duration at 21cm, 
18cm and 6cm to address these matters. 

i 
THE OUTER REGION OF THE MAIN JET 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

The parts of the main jet beyond about 5' from the core (see Figure 1),are 
resolved out in our earlier high-resolution observations but only poorly resolved 
in the D configuration shapshot at 20cm. Important questions about. the 
transition between the main jet and the northwest lobe cannot be answered using 
the present data sets. What is the path •and brightness evolution of the jet as 
it enters the northwest lobe 7 What is the magnetic structure in the region 
where the jet "ends", presumably sharing its momentum with the surrounding 

material 7 Can the jet be traced continuously to the "warm spot" at the 
northwestern edge of the source, and what is the structure of this warm spot 7 
The latter provides an indirect constraint on the jet velocity; if the jet does 
reach the warm spot, it presumably has sdfficient thrust to overcome the internal 
pressure of the spot. We therefore require maps of the northwestern lobe with 
better resolution than at present, but with sufficient short spacings to sample 
and separate structural scales from 10" to 10' (see Figure 1). We need to 
combine C and D configuration observations at 20cm and 6cm of at least one more 
phase center along the probable path of the jet in the northwestern lobe. 

ROTATION MEASURE AND SPECTRAL GRADIENTS IN THE LOBES 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

There is evidence from the Cambridge 151-1417 MHz observations of the lobe 
that the emission between the bright jet and the northwest warm spot has a 
spectrum similar to that of the jet, but that the more diffuse lobe emission away 
from the jet has a spectrum 0.5 steeper. Our data show that there is no 
significant spectral gradient along the jet and (from the brightness—width 
evolution) that particle acceleration continues for some tens of kpc along it. 
We wish to study both the rotation measure and spectral gradients over both lobes 
for comparison with the large RN gradients and negligible spectral gradients we, 
have established for the jet. The Rh data will test our interpretation of the Rh 
gradients in the jet — we expect very little Rh gradient over the lobes if the f 
gradients over the jet indeed originate in the inner regions of a magnetosphere 
of NGC6251. WSRT 610 MHz data show that the lobes are significantly polarized 
and will be used for comparison with the VIA 20 cm observations. The C 
configuration observations will provide higher—resolution data for the more 
compact lobe features at 20cm for comparison with the VIA D configuration data at 
6cm. They will also be used to measure the RMs of about five unresolved 
background sources which are viewed through the lobes. 

The lobes of NCC6251 will also be a good arena in which to test the lobe 
magnetic field model of Laing (1980), wherein the field is sheared so as to be 
tangential to the surface of the lobe, with no radial component, but is otherwise 
random. To teat this model quantitatively, we need to establish the projected 

w.,..~..w, ..... I 



magnetic field direction over the lobe, and to check for depolarization over it. 
Previous tests of the model in M84 (Laing and Bridle, in preparation) met with 
different degrees of success on the two different sides of the same source; again 
in the presence of large-scale RN gradients believed to be associaVed with the 
parent object. NCC6251 is suitable for further tests of the Laing model, as its 
lobes are bright, two-dimensional structures over which the VLA can map many 
pixels. To determine polarization structure (with typical degrees of 
polarization of 20X), 1-hr integrations at 50 MHz bandwidth are required for 
several phase centers at 20cm. Due to the 1.1 degree size of the source, three 
separate phase centers are required for the northwest lobe, counterjet, and 
southeast lobe observations, even at 20cm. 

TIME REQUEST 

We request 24hrs in each of the D and C configurations of the VLA for these 
observations. In the D configuration, we will spend about 1 hr at each of three 
phase centres at 20cm, and the balance of the time at 6cm. We will be able to 
specify the time and frequency distribution of the C configuration observations 
in detail only after the D configuration data are available, but presently 
estimate our requirement as 24 hrs mainly at 20cm. Due to the 83 degree 
declination of NCC6251, a single 24—hr run in each configuration is feasible. 

REPERENCES 

Laing,R.A. 1980. M.N., 193, 439. 
Waggett,P.C, Warner,P.J., Baldwin,J.E. 1977. 
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From: VAX3.::RICK 12-JUN-1983 16:00 
To:, CVAX::BRIDLE 
Subj: chagrin, embarassment, shame 

I have just scanned our run from last night, and discovered 
the observe file had a crucial error. The A/C Fluke setting was 12.5 
MHz too high, causing the 50MHz passband to contain only 37.5MHz width 
of data. Fortunately, this only occured on the calibrator 1803+784. 
All the observations of NGC6251 are all right, as are the observations 
of 3C48 and 3C138. It appears that only polarization calibration will 
suffer., and we'll probably be able to recover that from next week's run. 

I cannot explain how this happened. I used SOS to substitute 100.0. 
and 200.0 (the correct settings) for 112.5 and 212.5 (the old setting used 
for the C array data). All the 212.5 did change to 200.0 (hence, the B/C 

oops, I mean B/D data are o.k.), however, only the 112.5 Fluke settings 
on cards of the source., 3C48, and 3C13.8 changed: Somehow, I goofed. Of 
course, the real error was in the lack of adedquate final checking, and for t) 
I am truly sorry. I just hope we can recover the polarization calibration 
next week. 

The operator said he saw no interference. I won't know for sure unti: 
tomorrow. I'll make a quick map, and let you know. 



From: 
To 
Subj : 

VAX3::RICK 
CVAX::BRIDLE 
New .observations 

11-JUN-1983 15:21 

I used my two hours of test time to integrate on the following 
frequencies: 4885, 4835-, 1665, 1515, 1485, and 1435MHz. All were pretty 
clean except 1435 MHz, which had a lot of sporadic RFI, and one scan 
which was completely blown away. Thus, I believe we should do the 
following for tonight: 

1.) Observe the core at 4885/4835 MHz. No problem here. 
2) Observe near the warm spot for 1 hour. 
3) Observe the core at .1665/1515 MHz. 
4) Observe the S lobe at 1465/1515 MHz. 
In all cases, the more important/more reliable frequency is in 

the A-C channels. I thought that 2 hours on the core at 6cm, and 1.5 hours 
at each of the 20cm pairs (S lobe and core) plus the 1 hour at the warm 
spot should do. 

I have been mulling over your comment about deferring the 6cm 
observations. Sounds good to me from an interference point of view. This 
(meaning tonight) is a night/weekend run, and much less likely to be zapped 

Cancel the above argument which I didn't finish. The long run 
next week is a midnight run. Nevertheless, given the reliability of the 
6cm observations, it makes good sense to test the waters at 20cm now, on 
a weekend. I'll make up' the. file at 20cm only, using items 3 and 4 above. 
I'll split the time equally between the two observations. Any comments? 



From: VAX3::RICK I1-JUN-1983 10:04 
To: CVAX::BRIDLE 
Subj: New observation 

O.K. I'm at the site. It turns out that I have test time starting 
in one hour. I plan to tune to these new frequencies,. and integrate for 
a while. Of course, I'll use NGC6251 as the object to integrate upon. 
The bug in filler which was ruining all the 4-IF data has now been repaired 
(turned out that the signs: of the real and imaginary parts were being 
reversed), so I can properly calibrate the 2 hours of test data I took on 
blank sky a couple nights ago. This will tell us the best (i.e. least 
noisy) frequencies. I'll select the best (subject to careful reading 
of your comments from yesterday), and integrate on them for a while, to 
see if occasion RFI lurks about. 

More late. Call the operator to get me. 



From: VAX3::RICK 9-JUN-1983 10:13 
To: CVAX::BRIDLE 
Subj: New obs, and B/D IFs. 

The B/D ifs are here, and they seem to operate. I ran a few 
hours of tests to find optimal frequencies. The best contiguous frequencies 
are 1465 and 1515 MHz. An alternative good pair are 1435 and 1485MHz. 
These have the advantage of averaging close to 1465MHz, the old default 
frequency. We're observing on Sunday, so we need to consider which pairs 
we would like. At 6cm, virtually any frequency can be chosen. 4885 and 
4835MHz seem to work well. 

If, on the other hand, we choose to spread our L-band frequencies, 
I got good results on any frequency except those which overlap 1600MHz (an 
enormous internal birdie). I am not in favor of this, however, as we have 
previously selected (for C array) 'median' frequencies. Furthermore, the 
noise noticeably increases below 1400MHz. So, I think either 1465/1515 or 
1435/1485 are the best bets. Any preferences? Note that the B/Ds seem 
to work, but there are a few bugs left, such as bad samplers, which 
seem to cause high closure errors on a few correlators. The situation is 
similar to the A/C situation a few years ago. 

There is a serious bug either in Filler or Antsol which is causing 
amazing errors in Antsol listings. I am convinced, however, that it is a 
software problem, and not due to the 4 IFs per se. The data looks good. 

As part of the Baars et al experiment that Pat Crane and I are 
taking care of (checking the Baars flux scale), we have gotten a fair 
amount of data on 3C274. My summer student arrived yesterday, and I 
decided to use this data to cut his teeth on the VAX. We got an impressive 
map of the halo. The remarkable thing is the evidence for rotation of the 
jet as a function of scale size. I'll send a copy of the map over the 
wire to you. 

How's the review coming? Haven't heard from you in a few days. 

J~ 



From: 
To 
Subj 

VAX3::RICK 
CVAX::BRIDLE 
RE: Misc. matters 

12-APR-1 9 83 18:04 

The VLBers do phase the A and C if -s independently,, but so long 
as they use the same antenna for both, and the true A-C phase of that 
antenna doesn't change, there should be no problem. The potential 
problem is that the stupid VLB program may take a different reference 
antenna each time it phases up. It has some criterion by which it 
decides which antenna is best, and this criterion or criteria does 
not account for phase jumps. If there were no phase jumps in any 
antenna, then changing the reference antenna won't hurt the 
polarization.. The danger is in the phase jumps, and as we all know, 
phase jumps are rather common here. I don't believe there is any 
record of which antenna was taken as reference, and of course you 
know that, most phase jumps are invisible to the monitoring system.. 
By the way, self-cal also adjust A and C IFs independently, with 
no deletorious result to polarization. 

The only way I can think of to check the behaviour is to 
list the AC phases for 1803+784.  Pat put in three observations 
of this source for every observation of NGC6251. Fortunately, 
1803+784 has quite a respectable polarization. We should be able 
to learn a lot from this. Keep your fingers crossed. 

To bad about the glossies. Will bribes help? Interesting 
info about Jennison. 



From: VAX3::RICK 11-APR-1983 15:11 
To: CVAX::.BRIDLE 
Subj: More N625.1 Observations 

Barry has tentatively scheduled our D-array N6251 observations for 
Sunday, June 19. Ar.e you able to come for these observations, too? Given 
that we all leave for Italy shortly afterward, it seems reasonable to assume 
that you won't be able to come. I think it is also reasonable to presume tha 
at that time I'll be frantically working to complete my talk! I notice that 
you're not listed to give a talk at Bologna. Want some compact source data? 
Blowing hard today. New storm coming in. 
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Re your comments on the power spectra: 

Indeed the angle data generally give better spectra (in terms 

of significant peaks) than the deflection data. This is an 
important point, as it means that the deflections ARE growing 

with distance from the core, in general. 

When estimating significance, it is important to compare spectra 

at the same resolution. The only spectra whose significance should 

be judged from the Gaussian-noise spectrum at the front _of the ones 

I sent you are the 256-resolution spectra. The reason why the 0.19 

r.u.. peak in the first spectrum looked puny is because that was a 

128-resolution spectrum. It looks o.k. compared with the noise 

spectrum at its resolution (which, of course, I didn't send you I). 

I don't know what to make of the broader peaks. They usually 

resolve at higher resolution into numbers of smaller peaks. I tend 

to think we should look at the peak excursions from the LOCAL MEAN 

LEVEL in the power spectrum, in which case these broad peaks are not 

as significant. Certainly they correspond to "things" in the 
spectra, whether real oscillations or not, which are not simple 
harmonic in the way that naive Kelvin-Helmholtz modes would be. 
I have therefore focused more on the "sharp" peaks so far. 

The coming and going of peaks as we vary the distance range is 
not surprising - I could pick some small distance ranges out of the 
data and really blow up individual spectral peaks - e.g. the 31" 
oscillation at the beginning of the "outer" jet. In general I feel 
happier about spectra which exclude the angle data from the first 
10" or so from the core, where we have those very rapid oscillations 
that decay away. These are obtained by dividing very small 
deviations by very small distances, and I am suspicious about their 
reality. Pity we can't carry the errors in individual points through 
the power spectrum analysis. I do feel the spectra with the close-in 
angle data excluded are more trustworthy, though. 

The "averaged angle" plots are from data where I first plotted 
all of our results at different resolutions on the same scale (as 
in the Figures for the paper), then drew an "average" curve through 
by eye. That curve was then read off every 2" along the jet to get 
the data whose power spectra were shown. This is o.k. over a 
limited range of distances from the core - otherwise the effective 
resolution of the data varies somewhat even though its angular 
spacing doesn't. 

I'll do some more quantitative things regarding statistical 
significance, then get back to you with revised text and some more 
power spectrum examples.. 

I'm starting to revise the Discussion section now. One of the first 
things I looked at is whether the Chan-Henriksen model we fitted should 
in fact have "detached" from the confining pressure according to Bob 
Sanders' criterion. According to his power-law expression it should 
have done, but according to the detailed criterion (local expansion 
velocity becoming locally supersonic) it shouldn't. I think the 
difference lies in the fact that his criterion as given in his paper 
is in fact only ASYMPTOTICALLY correct. In the 'real' jet, the 
external pressure changes before the jet has had TIME (distance from 
the core) enough to detach. I am therefore happier about our use of 
the CH model than I was when I talked to you from Queen's, but will 
look into this some more. What is clear is that if the nozzle was 
somewhat lower than we have modelled it, the jet might have detached 



time we hit it with the "halo" pressure - generating the reconfinement 
shocks that Bob's paper was basically about. More to follow as I 
think it through and do a small number of further sums. 

I got a letter from Jean-Luc Nieto with preprints of his NGC6251 
paper, which has been rejected once. His pictures certainly don't show 
very much in the form he sent them to me, but he says he has some 
more observing time coming up soon, and we will keep in contact. 

More ski holidays, eh ? Enjoy it while you can ! 



From:. 
To: 
Subj : 

VAX3::RICK 
CVAX::BRIDLE 
n6251 

3-FEB-1983 16:00 

I have received your message, and am about to print the new version. I have 
looked over the deflection spectra and must confess that I'm a little worried 
about the changes in the significance of the peaks. For example, in the 
second plot (1.3" data, all distances), do we consider the broad peaks at 
0.33 and 0.45 reciprocal units significant? They (especially the former) 
are almost as significant as the marked peak at 0.19 units (5.8"). Furthermo 
comparing to the Gaussian noise plot above, none of the peaks seems big enoug 
Use of 256 resolution does seem to help, though as the next plot (#3) does 
seem to enhance the "proper" peak at 0.19 r.u. (reciprocal units). Looking 
through the remaining plots, I notice that the last three (all at 2" 
separation) show interesting differences. The second of these shows a semi-
significant peak at 0.32 r.u. This peak also shows up in the first of these 
three plots, although at a lower level. However, the last of these plots has 
no trace of said peak - in fact, there's an enormously deep trough! It seems 
that restriction of the range has made a great difference. This last plot 
is by far the most convincing in terms of the significance of the various 
peaks we have previously identified. By "averaged angle", do you mean that 
the points are averages of nearby measured values? 

It seems to me that the angle data gives a better spectrum than the 
deflection data. 



Some further power spectrum thoughts - 

I tried a set of different Gaussian random number streams, 
each 100 points long, with the power spectrum analysis program 
at 256 resolution. All of them gave basically similar "phoney 
peak" statistics. Features of width several channels and peak 
amplitude five or more times the average of surrounding channels 
cropped up about five times per spectrum. Similar features with 
peak amplitude seven or more times the average of surrounding 
channels cropped up once per spectrum. We could therefore be 
pretty sure of anything that was as much as eight or nine times 
the surroundings, very sure of anything ten times the surroundings. 
I'll go through my individual 6251 spectra now and see which ones 
survive the test. 

They're forecasting snow here now. We shall see. 
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