RIJKSUNIVERSITEIT TE GRONINGEN
STERRENKUNDIG LABORATORIUM "KAPTEYN”
POSTBUS 800 - GRONINGEN - NEDERLAND

TEL. 050 - 116695

Dr. A.E, Bell
Iittcle Eversham House
Wellington Road

CHELTERHAM, Gloucestershire

England
Ons no./ Our ref.: WES/jn GRONINGEN, 11 July 1278
Nettelbosje 2 (Paddepoel)
Onderwerp/Re:

Dear Dr. Bell,

I am a historian of science and radio astronomer currently involved in
a long-term project on the histery of radio astronomy. I have recently
learned that you were an acquaintance of J.W. Phillips, who mainly
worked {and presumably still does work) on coal research. Immediately
following World War II, however, Mr. Phillips was a member of a radar
group led by J.S$. Hey which made fundamental discoveries conmcerning
extraterrestrial radio emission. Since little other than the published
record is known about this group, it would be of great value if I could
locate Mr. Phillips for further information. Do you know of his present
or past whereabouts?

Thank you very much for any information vou can give. Please reply to
the above address in Holland, where I will be until 25 September.,

Sincerely vours,

Woodruff T. Sullivan, III

Asst. Prof. of Astronomy
permanent address: Dept. of Astronomy FM-20

University of Washington

Seattle, WA 98195
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oM O WL Phillips
--Hillside Cottage
< Stockwell: Lane ;
o Clewe Rill, Cheltenham ;
' -GToueestershire ENGLAND

g Dear Mr. Phi]11ps.

March'2s, 1979 -

“ A much’ be1ated but neverthe]ass sincere thanks for your‘1ong,

z31nformat1ve 1etter of 16 Qctober..

on ‘Hey's book;

“Was., de11ghted with your comments

- anecdotes about’ 0bserV1ng, and explanation of the: first*
" analysis of the Cygnus f1uctuat10ns._ ‘At one point, you wrote, "I could-
‘go further, but not.al? the.dinformation is.in convenient form".. Does

this mean that you have ‘other. or1g1na1 data or-calculations? If so and~

Enclosure

'Mi_Sincerely yours,

W

T Su111van, I11-
Associate Professor of- Astronomy

; you are willing, I would be. very 1nterestedﬂ1n hearing about qt or. seeing;

" it. I enclose your: or1g1na1 charts. on'the: f]uctuations =“thank-you very - 1 .7

.i_;,much for ‘the loan.- I will be in touch with you .again when I send you the - ﬁ,*V
.Jyxtranscr1pt of. my telephone 1nterv1ew for. check1ng. > o

&




Department of Astronomy FM-20
University of Washington
Seattle, WA 98195

U.S. A,

11 February 1985

Mr, James W. Phillips

Hilgﬁide Cottage, Stockwell Lane
Clewe Hill

Cheltenham fedz2 3w
Gtowesstershirs

Engl and

Dear Mr. Phillips,

It has now been over six years since I interviewed you over the telephone
for my project on the history of radio astronomy, but I have not forgotten your
helpfulress then and in your letter of October 1978. Under separate cover I am
sending you the transcript of that interview for your review and for signing a
release form.

I have now completed drafts for two of the chapters in my book A History
of Radio Astronomy (Vol. I). Under separate cover I am sending the portions (a)
based on information which you have given me, (b) relevant to your
participation in the development of radio astronomy, or {¢) relevant to your
interest in the history of the subject. I am extremely interested in your
comments on this draft, in particular with regard to the following points:

(1) historical accuracy

(2) fair emphasis of the events and issues

(3) any omissions of important ideas or developments
(4) the "flavor"™ of the times -- has it been captured?
(5) style of writing and presentation

Besides the above general areas, there are the following pointa:

(1) I now formally ask for your permission to use the Fig. E.3, which you
supplied, in my book and in any other articles on this subject which I may
write. Please send me your written permissien.

(2} The enclosed sheet of guestions covers many points on which I need
your help. Please answer those which you canh,.

If you wish, return the draft copies teo me with your comments; otherwise,
a separate sheet (referring to page numbers in the draft) will be fine., If at
all possible, I urge you to cite publications or to send me vphotocopies of
supporting documentation (reports, memos, letters, notebook entries, ete.) to
buttress any arguments which you may wish to make. All comments will be
seriously weighed:; based on these I will then develop the final version of the
chapter.

Finally, if you have any photographs ({(of which I may not be aware)
relevant to the material in this chapter, please send me prints (with full
captions) and indicate whether I may keep them or should make copies and return
the origimls to you.

It will greatly aid the schedule for the book if your comments could reach
me by 15 March, but if this is not possible I will still profit from comments
received on a later date. I thank you in advance for your time in reviewing
this draft and I trust that you will find the end product worth your effort.

Sincerely yours,

Woodruff T, Sullivan, IIT
Associate Professor of Astronomy
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Department of Astronomy Fie20
University of 3
Seattle, WA 58195
. 5. A

30 July 1985

Mr, Jemes W. Phillips

Hillszside Cottage, 3Stcckwell Lane
Cleeve Hill

Chel tenham GLS2 30

England

Dear Mr. Phillips,

Thank you for your letter of 10 March, to which ¥ pust apologize for
replying sooner. Initially, I was waiting for comments on wmy draft chapter jir
Parsons (from whom I have still not heard) and further from you (you menticned
that you would send me %o detailed refutation in due course), but then most of
the delay is simply that I got off on other projects and other aspects of the
book I am writing. In your letiter, you asked why it had taien me over =S1iX years
to write the draft, after I had interviewed you. The simple answer iz that oy
project on the history of radio astronomy is now 14 vears old, and has all
along strictly been a one-man, part-time effort (most of my time is spent doin
astronemical research and teaching, although I have recently cut back on th
former in order to concentrate on writing this book). I have found that it
takes a great deal of time to gather the waterial, digest it, and try to pub i
together into a coherent ploture.

But of course the substantive point of your message was that you were

‘upset with my account of your method of analvsis in the 1348 Proe, Rov. Seo,
paper. I apologize for any offense I may have caused you, for that was surely

2
not at all my dintention. I am simply tryving to present the histo
developmsnt as accurately as I can, and in fact this iz precisely the ma
purpose of sending out these draft chapters to participants such as yourself,
Since you gave no specific details, I cannot know exactly which parts of the
draft you find objectionable and/or wrong, but nevertheless I have reconsidered
wy discussion and I see several desirable changes. In particular I have studied
the papers of Bracewsll, who from the 1950s on has been considered the sxperd
on these matiers, and T believe I should modify my rensrks, e.g. the method was
not  "very soon® challengsed by other workers {Bracewell’s key paper on this wes
ot published until 1958) and the analysis is not Timproper®. I enclose a  copy
of a 1958 Bracewall paper which, if you have not seen it, I think vou will find
interesting. He considers in particular the eff'ects on any restoration of the
insevitable. noise in any real measurements, but in your case the measurement s,
it seems to me, were of reasonably high signal-to-noise ratis, and so noise did
not obviats the method.

0

_ Ifsuggest that you send me your comments on the draft, and I will then
send you  the revised version, which I trust will be accepbable to you. But
please also send me your comments on the entire chapter, return the transcriph
of ‘your interview, sign permission forms, etc, Finally, you asked for the
addresses of Hey (who has sent me detailed comments, but did not raise any
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jzsue with my treatment of the method of restoration) and Parsons (ad
dates from 1978, and no reply received this vear): Dr. J.5. Hey, 4 Shortlands
Close, FRastbourne BH22 0JE, East Sussex; Mr. s J. Farsens, Arbury Houss,

Lapworth, Warwickshire.
Thank you for your efforts spent on all of this.

Sincerely yours,

Woodrof?® T, Sulldivan, 111
Asscolate Professor of Astrooomy
WTS3/ vax




27th September, 1965

vgar Professor Sulilvan,

I wes glad to have your letter. Certeinly I was angry wien I wrote, 1
think with reason, and your letter helps. I havevput & lot of thought and
work intc this reply.

Let we put before you what you wrote, (1) 'Fhillips . . felt that he
had sufficiently 'sharpened up ' detail to allow one to discriminate features
fuli¥y ®en thmes smaller than the antemns beam ares . » L2) The pltimate test
of the method's validity was taken to he the congistency check of convoelving
the finelly derived model distribution with the anterma patbern and seeing
now closely it matched the original observagions. (3) In its actualization
Phillips feli that the resolution . . was 4, & vast improvement over his
snbternna’s 1.° mein beam. (L) 58 an example, 2 measured width of the galsotic
plane emission of 31~ was transiormed into & wap value of 15 . « (5) it should
be noted that {(this method) was very soon challenged by other workers and (6)
shown to bs an improper analysis, s case of trying to pull toe much out of
incomplets date, {7) Radic astronomers lesrned that they had toe live with
the poor anguler reselution of their anteunas, and {8) that a consigtent result
was not necessarily & gorrest one. (9 Por the map dexrived from Phillipe's
nsthod was unfortunately ouly one of many which could be similarly derived,

with no way of discriminating between the various possible 'restoraticns',’
e #w PR gt waly |

{ am unable to read this as anyiking other than a direct abiack on my
competence and sclentific judgenent. = The whols paragreph, with its sweepluyg
criticism of the work, is put forwsrd with ne supporting evidence, no analysis,
and no reference to authority or olther work. It must be left to your Judgement
whether this 'faction' style s appropriate to a history of a science, but atl
lesst you should get your facts righty nearly every statement and inferencs
in this paragraph is wrong, not least the "feelings' you ascribe to me.

Let me take the points individuslly. In (1), {2}, and (3) you attfbute
to me claims of your own invention, that in {z) peing nonsenss. {i) is corrsci,
the only statement in the paragraph that is on present evidence, bul in it you
you hold up to what, in the context of (6) I can only teke to be ridicule, a
pesult which turned out to be a very good one, in {%) you have now withdrawn
‘very scon', but 'challenge' rewains. You have sent me Sracewsll's paper
{(Froe, l.8.E. 1950, 6], presumebly in support of {8} = {9) - the on.y svidence
you have produced so Tar. it doss not support them, which is just as well,
because (8) and {9) are certainly imcorrsct and, on present evidence, the
others also. ' '

Tak%% the points in detadl:-

(1) & (3) Angwlar resolution. In the course of three pagss of
mathensticek analysis we wrote (P.i2h; 'The section of leest solid angle » .
represents the 1limit of resolution for this method of analysis {my underlioing) .
The size of the axial section was chosen 1o be 0.0044. steradisan { or 14 squars
degrees).' Ffresusacly it is this sxact statement which you have trangoribed
into populer form, and in doing 30 heve misrepresented it as a claim to having
achioved & resglution of 4° 'in sctuslization'. A matbemstical limit 1s a
theoretical limit which,in s practical situation, perheps may not be even




20

appreached bsoause of the intervention of some other factor - in thiaz casze
the imperfectioxyé the data. _lowhbere do we claim or Imply a_:r_jasolmmm; {to
helf=-power) betler then about 12 plane angle = rougily the angle of the beaw.

el { The statement (P.i35) that 'ine sngulsi subtensions shown for these Ffeaturss .

gwﬁ
i e o Ay sxeeed the true dimensions by an amount not gresater than 2 ’is based on
agﬁ““ © & synthesis of a complex situation; 4t may be thourht overw-ambitious, but it
fomo 18 not directly transletable inte an estimate of angular r@amlutlonl The stated

linit refers specifically to the method of analysis, not to the investigstion
as & whole,

L2 (2) 'The ultinate test of the method . .'. The 'ultimate test’ of a
,Qﬁé o hathematical process is o exanine the logic; a less-then-uitimate test is

ﬁy,tﬂ examlne results egaingt some iﬁéapend@nt oriterion. In a secientific method
j5fd

S there is no fultimat@"*a word more approriste to Journalese than mcience,
g tlowever, in this ‘cane, “the statement is wrong &n both xmnmx% genses, Lhe
rrocess of convelving assumes the validliy of thse method, am& cannot be used
{/ ~}Ef ﬁfﬁﬁ itself. s¥het is belng tested here is tha derived hypﬁthetlcal digtributien.

o 4 {i.] Bracewell says {Pi106) "It is therefore worth empa&q@ng that the

f%ﬂ w“?“ - merite of the procedure {(of suscessive approxiuwations; rest on practicsal

e 1 ver1f1caticn. o 1 would expect that before you cite a result a3 an exsmple of
o Yiuwproper enalysis, & case of irying ef-bewdeg to pull too much out of

, . ingcmplete data' you would check it agaiaat later Alﬁ&lﬂ&So £ you nad donse
; iﬁﬁéﬂﬂmé 80 you would hove doms it 2 Tound that ihe result wes good, and
| I would expeot you to say %Q, even if yau regarded the result as a fluke, rather
than leave the reader to sssume that it was rubbish.. You might even have asked ywuxs
yourself ‘Why',

{5) The chellenge came how many ysars later - six, eight ? Hardly *very
soon' {which you have withdrawn), Is bracewsil's papsr pars of the chellenge?
His only direct comusnt on our paper is (P106) ° the results were very good in
that one or two steges of adjusiment vislded a corrscied distribuiion compatible
#with the obgerveilons, to their order of aRcowrary.'. & very mubed challenge !
1t is unfortunate that he invokes the ordsr of ascuracy, which we did not
menition in this context, and which zsems to me ipappropriste. The criterion
for stopping a ssquense of successive spproximations is that changes in the
derived pattern become irregular or accephably gmell, in this case the first,

{6) You have witbdrawn ' 1mpraper , but th@ rest still stands {see Lelow).
L « P oifseil e Dlgsel

{7) Presumably base ~6n Erecewsil's peper. What he wrote was (F.106)
'A mathematical argument {not ours) . . was later shown to be erronsous and
has contributed to a reaction azainst the method itaelf.'., UHe notes (F,107)
that recent pdblications have omitied a correction for &ntanna smoothing, and
goes on to say (P.11%) that "when the level of error is moderate, s considersble
degree of restoration is warranied . . Two siages by the usthod of successive
substitutions . . when the error level is as much as 20 per eent ., « In recent
published work whers correetion has besn omitied thers is no indication that
the relative errors are this great.'. ot much support there for your 'Radio
astronomers learned that they had to live with . . ' o

(8} Bracewsell again? first I note that he discusses only ons aspect
of the problem, snd that by his own admission (Conciusion P.111) he stops shori
of direct practical epplication. He fests his fin#lings in & very simple
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theoretical mmizX ons-dimensional modsl. He maies no mention of the
iwportence of stable and rapid convergence. Un the subject of wltiple
solutions he says (P.106) ' . . a distribution coupatible with observaiion
was not unique, . . the self-checking feature of the method of successive

~substitutions was snown tg engender false confidence, for an inTinite number

of distributions would possess the 3°1f-§'cak1ﬂw property.’ He goes on to
qualify this heavily {which you do not) by refsrence to ' . one, the prinsipal
solution, which is distinguished by absence of those spatisl Fourisr componentis
which would he rej&atea totally by the antenna ., . is best fitted to represent
the sonclusion.’ e goes on ito say ‘However, it is very interesting to note
that, under certsin idesl condiiions, the method of successive substitutions

| 1tseLf lsads, in the limit, to the principal sciution. One of these conditions

is freedow of the poserved date frow errors.’ '‘he rest of ithe paper sxplores
what &@greﬁ of error ia %wlerableg anﬁ comcluﬁeﬂ {F.ﬁ%@} ‘ﬁnmf Spacial CREES

reatcr&tlon is warrar%eu. Cinm ﬁartlgu;&rg Lwo s»ages of corrsction bj the

“method of succesaive substitubions are warranted when the srror level is as
much as 20 per cent . . In recent published work whers correction hes been
oritted thers iz no indication that the relative erpors arse this greal.’'.

L

We eslimated our srrors at 5 to 15 per cent (tn& lower figure applies to

i<

reglons of high intensity, which are the ones of mein interest), So what iz
your Justification for such a sweeping and copclusive dimudseal of sll atiempis
at restoration, and of mins in pariticular 7

You do not say whelther your ungualilisd giriciures epply bessuse the
principal is wrong, or becausge the data are lwmperfect. I the Dirst, then as
1 sse it there is a very simple argument against. The nspping {in tne
mathematical sense) from the ealeptiel Aistribution through the characteristics
of the antenna beaz onte the cbserved disfribuitlon is smne%e~v&1ued and linear
{in the sense that distributions ave additive in sup@rpositlsn;, 50 also must
the reverse mapping be. wlse if two different celestial distributlons caen map
to Ehe BaLg 0@&@?&@&.@1&¢rlﬁhi%ﬁn3 then by differencing we can derive & non-
“celestiel distribution which maps to en identicslly zero observed
distribvution, This srguwent would not epply i the aapping were non=linssr,
a8 would happen for instance i the celestisl disiribution werse variably
polarized.

0f gourse if the deta ave imperdsct and inconsistent there will be no
unigque solution, but except in the trivial sensze that there is room for an
intinity of solutions withdn fialte liwiis of swror, these will not be dffevent
solutions. If the data are grossly in error,the defect will show up as poor
convergence. oSracewell identifies some probable causges, varlablie ground
conditicns and differeat orvientations of the been, for lnstance, and our
systen survives insspection fairly well, Poor convergsncy would be more likely
if the distributdon were ratner feabureless, which It certainly is uot. Aﬁ
I remember, I was uncertain whether o show the fealure at {10.20 ﬂT@,HZB } oas
& peak or as & puttress, but the difference wag smell and did not, lor instange,
affect the estimate of the half=powsr widtn of the g&lagtic and.

It must be rememuereé that usin
a lurge slsmeut of jodgeuent {as in the cese menﬁlﬂﬁ@du&GOV% for 1nat&nue;
end a map must be viewed accordingly. Ve are looking fox a petiern, mhicn
15 som@thxng the humaﬂ mraln 13 very. ges& at. For instance, tihe numeral D
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"QW

y il
J}\

fe

can be formgd in Homan script, italics, broad pen, shadows, curly bits, cherubs,
mookeys' tais, coloured dots amongst coloured dots, and so on. 1t would be very
difficult to programme acompubter to recognise the numeral in all of these forms;
2 child of five can do it with sase. Ve explored a patbtern by traversing it
with a lattice of two intersecting rasbers; uncertaintiss in restoring any one
traverse in isolation wers much redused when obssrvations on neighbouring and
intersecting traverses had to be reconciled. Tortunesddk the cbservations were
close-paciced in the regions of wost interest. I enclose s map which shows the
iocations of observations al_janlervels of 4 hr.S.70. and 16° azimuth; we cobasrved
at half these dntervals in the hiz hulmtenwlty raglons . ‘

4 nave examined our work in the light of later reporis, and &% has stood
up well., I do not have ready sceess To a sciantifla‘library and I have used as
my source ghklevsky's Uosmic Radio Wwaves in the Harvard translation {(which 4s
updated to 1958). iage nusbers refer to that., Hather ssdly, Shlovsky ssems not
to be sware of our 1948 paper, and refers only to the brief preliwinary noté in
Naturs 19456, and so does not give us full credit. I do not have the orimgihal
records of our work, and must use our 1948 paper.

(*Qér?%grlmaﬁe af the soubhwsrd bilas of the wedn galactic centre Qm%

galaciic latitude) accords well with Shklovsky's preferrea values of =i to =1.4°
if 517, our peak at (18.22 -122} with Blythds (18.24,=125) (P.69), and the
bygnua peak (galactis Ideyvd ) with Henbury Brown and nazarﬁ’ﬁ double psak at
(hy4i), (46,41 (Pa47). The intensities accord in Fidéington's survey (Pe 54)
and elisewhere. There must be a doubt zgainsi our Beuenﬁypaak at (18.20,=25;,
which nobody else shows., 1 vremember that I debated whether to show this as a
minor peek or a buttress (it wes & matier of ' Judgement’ J» This area is not
covered in most of the surveys at comparable wavolengths., DBlythe (FP.59) Just
Tally To includs 1t, but slgnlflcantly hl% soatours very definitely indicate

2 buttress or rise ‘off-stage’. Baldwin {P..8), Hraus and Ko (8,46}, snd &lilsn
and Gum (F.37) do not show i%, but neither do they show peek at {18.22,-12%)
waich is independengly confirmed. So I think that we can ciaim the case 'net
proven', Interestingly,iraus and ko are gited by Bracewell as a cass where
corrsction for beamewidth was not mads, but could have been with advaniage.

?

Yerpeps they would have found both peaks ! i}ﬁfﬁ‘ﬁ?“

The example of {improper?; resboration from ji to 157 that you oibs lia
on the traverse at 19hr.u.T. raps at metre wavelengths give the following
resulis. £11 figures sre sstimated, sametlmes with difficulty (19hr.S.%.
sorresponds roughly te galactde longitude 5;50 io thils region )

o357 1.5 Allen & Gum 1950 8-9 beanwidth and correction if eny not stated.

P.ib 1,28 Kreaus and Ko 1955 1?312 bow. 1 Rgﬁ-xbgéq no correction o Shlgnrty |
Fo48 3.7m Baldwin 1925 18 bevel 7 ¢
Pu61 3.5m Hills 1956 57 . b.we 50'. The wap shows the 2 brignd

vand which deminates ths profile, and which could not be
detected by our antenna, of course.
Other maps can be used to obtain widths of other s&ctlmms {e.g. F.6Y 1_353 s

Pat7, d=w29. 5 , P.65 24hr,5.7.), which yield W;ﬁths of 12 = 15 {in the first
wo by ignoring the bright band} I have also c?pareé the widths sco®ogs the




5

peak at 1 = 350° (Pp.i6,65,67), with good agreement at about 12°, agd at

L= 45" (P.i7), sgain with ressonable agresment {our 157 against 1&0}. Lur
Fesults nestie quite ndcely awongst the others. Presumably vou atiribute ail
this to coincidence; for mwyself it dliustrates the welleknown fact that tne
person who actually does sousthing gains experience which is not avaiiable

to Bhe person who uses a theoretical approzdh, which 1s almost certalin to be
incvomplete,

I am at a loss to undersiand why you shouldmhaiawwmittanminwihiﬁmﬁégpef-
I take it sericusly; after all these years, and/at my are, I am vulnerable;
it is only too easy for south to take the lime "the old folk, they did their
best of course, but they 4id nob really kﬁgﬁ'%ﬁat they were doing',snd vour

a7

tomments iaply exactly that,”“by conterpories, such of them as survive, arse
0o tongsr sctive in the field, and your comments will zo unchallsnged excent

,PY us, They are wrong in &ubstaﬂﬁé:“ﬁﬁa they Bisvepresent and denigrate our
work in e guite irresponsible WA a

The paragraph is & shembles, < ask you fo withdraw it, o inform

#hoever has seen it that you have done 50, and why, and to iuform me by early
retuin, 1f you wish te, you will be able to write an acesptadle subsbtitute
on the basis of this letter. ihen this matier is uendsd, I shall be hazpy to

fesume cooperation with vou.
""t‘-"'-‘"""'—"“'“‘“‘“-um-._mm__ﬂ or ittt

I shall segava é&ﬁy of this letter to Hey and Parsons of course - thank
Jou for the addressses = and perhaps to one or two others who may be intsrssied,

e . L Litad ) ) o

#inally, the footnote to page & is out of conbext, The 'voung wouen'
way have worked for others in this way, but not for me, not ia this capacity.
Hy assistant was 2 young woman, & oivilian. hs story ds persenal, and to me
= & oy e 2 1 . EN [ S i
Zeorw inveresting, but noi to others perhaps, éﬁfﬁf,i-F@%wf‘

i

Tours sincerely,
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Department of Astronomy FM-20
University of Washington
Seattle, WA 98195

U.S. A,

27 January 1986

Mr. James W. Phillips

Hillside Cottage, Stockwell Lane

Cleeve Hill & /iy b e cnnf atd
< Qheltenham 6L52 3

England

T L P
7 by £ érﬁ(*“_,}.ﬁ‘wf‘ﬁ’& ; iafg{muf ﬁmfé : {,i..'%’”ﬁzi'-v"»ii’at.-«-z@-f S

Dear Mr., Phillips,

Once again I am extremely tardy in replying to your 1letter (of 27
September) and I apologize.

I have carefully considered all of your arguments and am very impreszssed
with their strength and essential accuracy. I am grateful to you for spending
such a great deal of time and effort on this, for my original jdeas were
clearly wrong. I therefore have dramatically modified the paragraph in question
and I trust you will find the enclosed new version acceptable, As you
requested, I am also sending this corrected version to the other persons to
whom I sent my original draft.

I trust that you will find this now satisfactory and will now be able to
' respond to the various items that I sent you last February: comments on the

; draft chapter, responses to the sheet of specific questions, checking of your

;f
\

interview transeript, vita, and various permission forms (of which I enclose a

. new one).
Thank you for your cooperation and I look forward to hearing from you.
Sincerely yours,
é f f?n (d._
Woodrurf T. Sullivan, III
Associate Professor of Astronomy
WTS3/vax

ce A.C.B, Lovell, G.S. Stewart, S.J. Parsons,'and J. 3. Hey.

e

O
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“m-s.mﬁ fnlk _dj‘,




27 January 1986
New vers;on of last paragraph of Ch. E, Sec, I

== Woodruff T, Sullivan, IIT
=~ do not photocopy or quote without author's
permission

One further feature of the maps published by Hey's group deserves
discussion: they do not represent contours of intensity as observed, but have
undergone considerable further analysis., Phillips developed a mathematical
method of successive approximations designed to alleviate their coarse angular
resolution. By the time of the second survey the method had grown quite
complex, but in essence it worked in the following manner. Phillips first put
the observed intensities on a grid drawn on a large sheet of plastic. He then
moved around a transparent overlay having the contours of the measured antenna
pattern and estimated the contribution which arose at each measured point of
the sky from the side of the primary lobe and from sidelobes, In this way the
measured intensity value could be iteratively corrected for the responses of
the outer portions of the beam in a trial-and-error fashion (Phillips 1978:97T).
Results were checked by convolving the finally derived model distribution with
the antenna pattern and seeing how closely it matched the original obervations.
As an example, a measured width of the galactic plane emission of 31° was
transformed into a map value of 15°,
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Copy oi letter Irouw G.o. 2h.d.0i.

i had no idea that & raiker inleresting controvery w»as raging!
- 1 do suggest that a Dorsal anslysis could setile the wmatter. wy non-
rigorous approaci. using Fourisr ¢ mpouests, telis we:

(1) The removal ol sidelobe vesponses is entir.ly regitivate, and
fqggmgggggssngﬁamldh$aﬁaﬂkﬂgﬁisdge& as proper and appropriate.

{ii} An antennz ovaunot give 2 response to Fourier components smaller
than an angular scale deternined by the slze ol the antenca. for large
redio telescopes this 'size' is close to the puysical width of the
aperture; for arrays such as yours it can extend somewnat beyond ilhe
actual width.

(1ii) Fourier components which cannol be delected by the antenna can
be added to ihe wap without waking it incompatible with the obaervaiions.

(iv) Fourier components, i.e. engular structure, near iine limit may
be recordsd with low sensitivity, and may ‘herelore ve legitinately
emolified in congtructing the wap.

4

{(v) iven if tne sensitivity to Fourier components actually cuts oli
at a certein angular structurs, there will be souwe continuity wanich
allows an extrapolation irom measured componenis into the ares not neasured.
ihe allowable exbent depends on reagonable assumptions aboub tne structure
in the sky: for example, il must have uo negative vaiues aﬁﬁb?égnﬁness.

-
(vi) hestorstions using (iv) aud (v, regulre sn mewgég%i%!géasurea
components which increases rapldly as the restoration procesds to greater
angular resolution.

The above outline is the basgis for my suggestion that jou were
correct in attempting a restoratiom to sowewhere n-ar the extert you zw
schieved. You would certainly have gone wrong if you had attewspled to
go much further; your success st the sttempted level is hard 1o 4ss5es8,
as it deps: ds on the accura.y of your ohservations, and in partic lsr the
reliability of the finest structure wnich your records show. fou did o

¢ not ssdwsat explicitly set oul the reassons Ior 1imiting your restoraiios
e f process, and I thiok it is fair to say that these limitations were snalysed
L’ later by others.

'FO-/[/( [ 4PN f( Lﬁ’ Li L } "‘{T! ]
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HILLSIDE COTTAGE
STOCKWELL L. ANE
CLEEVE HILL
CHELTENHAM, GLOS.
~ GL52 3PU Sith. Uctober 87,
Bishops Cleeve 2063

Deayr Sulilvan,

- please do not taks this form of address as wfriendly.
T4 4s the one I was brought up with, and awn nost st esase with.

[

I have tried to get back inte thes picture as it was when we werse
Izst in fouch:

I sent you my protest (27u9,85) and recelivsd vour handsoms apology
(27.1.86) for which I thank you. I thougnt that one sectence in your v
revigsed version was still off target {fesults wers checked . b but the
point wag no longer of interses 5t in the contemperary world of radio-
astronony and I thought I would let it go. Then, at sbout the same tineg

T hesrd from Graham Smith, who had heard through Lovell that you and I
were in touch, but not that we differed, and who asked for my thoughts

or the limitations of the deconvolution process I had uged.

T enclose & copy of notes which comprised the substance of my
reply, and of his reply in return; together they covar most of what I
have to sav. 1 think thal st this point we realised that our separais
appreaohes could be bhridged enly hu using more tima. and skill than ona
or ihe other of us could command, and we let it res

T would sdd in posteeript thet any enalysis of data cannot yield
more information than there was to start with, and that a direct method
is likely to lose the least. Sophisticated methods enable a better
ameceness of possibilities and limite tions which are necessary in &
general spproach, out in a pa rticular cose the simpls and direct method

of .an iterative process may have ths advantage.

Alss 1 think it is possible to be blinded by mathe ematical technigues.
I gained ny ﬂxpeflﬂﬂﬂw in pre-gomputer days, when the need for econony
of effort was paramount, and methods vielding rapid convergente were
essential. One acguired a very divect impression of the powsr of a
convergent qu@ncé, and I cannot see that a result obtained in lhis

\wev czn be 'wrong', provided of courss that the sequence iz not continved
‘beyond the limits set by the convergence.

Also at this time T was in touch with Hey (Z had sent him a copy
iginal protest to you, and he had re ""vm mwporting me 1

f oy letier to & &$$‘an6 reced which

o
2sn previously spart from the &

ismayed by what 1 saw. T hed wot realised that the briefl
the extracts ware a¢l ne had to say sboubt my work (or, as
to describe it, our worlk). My feelings are best conveyed

4o nim, a2 copy of which I enclose.

suppose that this mes the st straw. 1 nhad long ago reslised
that by sn alphsbeticel accident T was not likely to be remembered as

the discovergr of the first 'radic star', and Hey's winimising my
contributicon did nothing to redress ths balance, I hd & lot slse to do,
and so I let it all run icto the sand.




fow to return vo jour iast revised paragraph. I think you will =zee
now why [ think that tne sentepce is off target, I am not very worrisd - the
point cannot row ve of any interest to anybody but myself - but if vou can

without difficulty wake a substitution the follewing is of sbout the same length:

o

"The iteration was corntiued until irregularitiss in the convergence
A indicated that ne furthsr improvewme t could be made. 1n this WaY 8 Hessursd
widta of gagactic plane emission of 510 waz reduced to e wed value off 157,
which agreed well with later resuits.'
T remains only to wish your project well. If you feel like taking tine
re iz a bed and a meal hers. We live in an sightee th cectury cttegs
Cotswolds, one of ingland’s besuty spots. IF you cowe, I suggest soon,
sl BT

rs gincerely,

- ¢ -
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