Hovember 19, 1962

Br, Seoffrey Leller

Apsistent Pdrector for Metbematical,
Physicel sud Bagineering Sciences

Hationzl Svieunce Poundstion

Washingten 25, . <,

Dear Geoff:

I will try bhere to glve you & 1ittle more indormetion about ouwr pzo-
posed anitenns project,

He beileve that the next aoejor development the HRAD should underiake
iz that of an sutepsa systewm with 2 resoluiisn of the order of 10 sgconds

af agrc.

The deeirphle charscteristiss of such an instrument sre roughly

as follows:
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10 seconds of are resclution at some centimeter wevelengtlh;
ability to map 2 small region of sky == five to iten minutes of

are dn dismeter -= o the above resolution in 2 ressonable time,
“Beassonable time is perhaps z fow days, but this is 3 dirsci case
where time reguired is & function of the money spent;

considerable declination coverage;

sufficient sensitivity to study seweval hundred sources:

low side lobe levels, and 20 itroubles due to greting lobes;

ability to chenge opersting wevelsngih over 10 to 1 range =« 83y
i cm to 19D cm ~= without great difficuliy;

autenns system should be expandsbis, 2o that by later addition of
elemants srester resslution could be obizived -- or perhaps do
game thing by moving the elements,

fensiblie srrangement for such & evetonm Seswmd 1o be sz arrey of
size slements, of 80 fo 150=0%, diemeter., The number of elewmenis

would deternine the cost and would also set, slong with some other factors,

the time

reguired 1o sep 2 glven reglon or spurce, It wmight be desirable

that some of the clementis be moveble, on tracks for egzmple, or thet all of
the elements by steersble in hour angle in order to utilize the chenglsy
prientation sod effective baseline as 2 source is tracked scross the siv,

or both,
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Bpeny the many cuseliops that sneed iuvertiguting sre the follewing:

i) vhet wowld be the west pdventagecsus configurstisn for the slements
to obipin the zrestest informetinen per day fresm 2 gives nusbar af elenswts?
Mfferent configurations might be deairable for different progrens., O, M,
Wade and %, Paupliny-Toth axy studying this problen now, aml determining the
charecteristics of verious possible confipuretions,

43 wWhait iz the optinue give nf sn lpdividusl sleweni? Is it befiter
e meve glemenis, steer elements, or add wore slements tp get the recuized
wpaber of Pourder compopents? (sestiouns of zresy gensitivite, ecoet, and
time required for sn sbservalics esbes bere. J. ¥, Plmdlay, L. . ¥sde,
sud sthers pre shadying this now., VYe alse booy to bave seme antenms sindies
{of sr ludividual slement) sade outside the HRAL e belp provide infopmetive
pbout this sod soms of the following ouestions.

3} #heit iz the best wavelengih?

4% Dwep how large 3 vageline csp observetions be nmade, before phsse
coberense deteoriozsies ton mueh? Ve don™ think the suswer te this iz
Emown, #nd we think 3% cap only be apswered By &n saperiment, &, Vinobur
bas beer ilnvestigsting this, snd we Dhope o 3tayl sp experiment thig vesy
to heip mngwer this guestion.

%) Bow phould tBe ¢lewents be tied together {(electromicslly) to woine
tain good phase plability? This ipwolves iramasmittal of a phase steble louai
pacillator sigral, oy sone phese refoyense gligwmi, te each element of the
prEav. K. Vinolur snd several pesple ip the elscipomics group ars now
studying warious possibilities, both theoretically and experimentalily.

&3 What ifp the effect of the sitvosphere on amplitudes of ihe izmcemdung
wive, sl on stebdlily of 2 redicoseter bassline? Are flugtustiens in
atmmspheric eudssion sezicue ot Green Bank {or al some other site) at 6 om?
at 3 oem? ¥, B, Vepugopel is now conduciing sbservetions to investlpnie
this at Sroen ek -- laler in the vesr we hopes o move the ewperimeni o
some other site in omder o get a comparisonm.

71 Is Geesn Benk 3 good gite for this ipstrument, or should it be
somewhere else?

3) How should phasding the srzey be scoomplished?

%) How should the signels from individual elewents be cowbinesd and
recorded? UThere vre meny possibiilities.

07 What are the gemsrsl problews of date handling, reduction, ete.?

paay of these guestions are interrsisted, of course. There ate plss
wther electronic problems, 1 have indicated zowe of the ihings we asre pow
dodng, Other dwvestligstiens of souwe of the sbove problems zre alss pow in
progress, Pour gcientlsts (Wede, Venugopel, Vinelmy, PaulinveToth) sud two
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wz thres techuicines mre working sore then baif-ding en these various
guestisns. Yo will séos bhave two eleciranic engineers {(Bringe, Heen)
working fulie-tine on shes slige. In sdditiom, Fleessnts end 1he sngivesring
group are woching o sowe of the mechenicsl snd structurzal guéestions. And
moat of the other soientists oz the steff sze iovelved in varieous wavys.

e bawpe to be faivly clenr on the configuzetion of the aypay, operaling
wevzlengihe, sise of ladividesl elements, efc. before the end of FY 1083,
Ye alme smpest te have mpreowved down saony of the guzsiiess of phesing, pbaae
refergnces, duiz bendiling, snd 80 on., To this gnd we plas o apsnd mome of
the PY 43 sutense degige study budget as follows:

1} Ceuizrest with two 97 three firms for studies of cost of an clement
ae & fupetien of size, opersting wevelengih, sky coverage, Stosge
whility.

2) fet uwp esxperizents to $tudy vhese cobersooe snd phase vefervewnce
wrgoless oyver lobg beselines.

%) Imvestigate in tbe laboratory some of the other elecizomic prebless.

In FI 1904 the pleansdng 3bould be far sumssgh alopg thet it will e
pesaible pud desiczable to prove owt meny of ibe cowpoments sed idess by
various fourther experdwents, It is Gifficuil to specify theiy exaet mature
g% this time, It iz probable thet we will wanit to desigp 2vd build nue or
two glemenis, full size, o test the design and performence, end pet really
poed cost dota, These olowenis wanld then be used to test weriows elsclizonic
schenmes, vhesrving precedeves, =i,

The cowbined effort for PY 1943 end &4 of what we ¢2l] Phase ¥ in e
devgiopment of 5 lsrge soteuns eyites iz oultlised in our budget submitial
ai Deteher 4, 1982, To caryy oul the progesw described thers 2ud smplified
fand I hope ciseified) here, we bave received about 3300,000 in BPY 1243
and are veguwesting 81,5 wdillen im FY 1904, Our originel reguest for PFY 1964
wng &3 midliden, byt when the totel budeet Ffigure was reduced from 310 wililon
te 87 miiiion, we bad o cut §t.

i bope all thiz will belp to give @ Balter ides of our plems. fome
tdme in the vext Few menihs we wiil have avedilable repocts which describe
gome of the wosk we have slresdy done, and explaisn the ressons for the cone
ciugions thgt bave bewn resched thus fer,

Blocerely yours,

B, B, Hepschen

MRS



