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Array Arra;

The elements are arrangzed sg in Fig. 1. The bagia ides
off thls grouping i8 to obtain a2 minimum redundency in %hs
Bpacing of the elements. Thus the array cxtracts the sape
Information as would be extrected (in less time) from & fen
glement aryay formed Dy filling in the vacant gpaces. The
70 oot spacing 1&g redundant, cceurving twics, See (lint
No. 98 for other arrvengements of thig kind.

A protected band existe from 10,630 to 10.700 Miz. ‘The
following numerical data are for '
£f = 10,6600 Mz
?&. m 2@8%"?}'3. f}ﬁh

Dimeng lons

AAiG

Reflector dianeter = B Ffeed IS.2880m 652 .126)
% _

22 5.1
Extrens gpacing = B7TH feet 208,740 m 7336.31 1

Fattern Details

Bﬁﬁiﬁmidtﬁ gﬁ& ﬁiﬂh i? 5aiﬁ’{'%3ﬂﬁ {Bf ﬁ?ﬁ {&thﬁu-ﬁ }

Fringe separation £.2173% minvtes of are
&

Array beamugith to haif-pesl, on meridian zfter removal of

By penp
r

- o il ., S - _ o chih A
redundancy 16.96327 zescondsg of aps
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0 180 = 60 x &0
180 x 60/n andg 220 m 080 x 60 . 4 5033508
ﬂfp‘-” 3 : T fi;"’}&

where 3ine{0.6033548) = &,

Total @m**ﬁ.r dMode

AEP LMD B0 YN A G L N g e

LiL the ¢lements are connected Togesther ze In Fig., 2. Bo
that ail transmigsion line lengthe are cgual, %o formr a ginzle
antenna, ihe recepilon paittern iz given by

+ 2{-ginTe - ginds + 5inF0)°
25

m{d/) Jsing

8
a2 = 815,146
7, o= ﬁﬁ*ﬂﬂ&?iaiﬂ m..ﬂ *E.. _

i

=)
i

Thiz pattern is tebulated %:r*c? girapned in Gling No. 1568. T
beamwlidih To half-power ia [9.] seconda of ave

Gﬁmlmtim; Ared

e ol e T e —— T

The area of Tive 60~foot circles is (Su/4)
1313.39 square metere. Therefors, gliowing for
facvor of about 0.5, the @ff‘ﬁﬁti‘m area cannot exceed zhout
657 mE. Qther facuors tendlng to wreduge the effective ares
are aperture blosking by the feed supporits and Peed, plohe
ang holeg in the reifleciown, iz:ﬁ*m*f*“" obdon of the payrahololid,
and agBorted logses. "’E?hm& are nov gxpected Lo be @ericup
ihe wode of operation of the recelving systenm may make g
-aubstantial reductlon, however, for cxample by ‘H‘*’M‘“Gtﬁuﬁ ing a
reference gource Hlf the tine.
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gmmrmmp lification
If in Flg., 2 2 Dicke recelver is connected as shoun, there

wlll be Tranamission attenuation composed of the logs in
approximately 380 feet of (ranamission line {04b) plus the loss
in at least 10 bends and junctions (24b) plus the loss in &
Tlexible coupling (3db ;. '

freampiification

in Flg. 3 five preanmplifiers are followed by PTive mizers
and flve algnalis 2% Intermediate fretueney are dellvered to
the central point, Each mixer hag 8 loeal ocgeilllisbtor whish iz
gynchroniged with a centrael cselllator, Detalls are ags followe

Preamplifier: Tunnel dilode Aevtech FT7R2%

Nolmpe Figure f’;ﬁmma“ﬁ i1 iing Becond &lage
eontribution. )

Gain: 174D
Bandwidth: > 800 ¥Hz.
DG Voltame: «15v

Mizer, IF Preamplifier: Aspvtech #Q7i22
RF Banfwidth: O=-12 Bz
ein RP 4o 1P E.Q an
Noige Eﬁz@u &

A separate Glint will record the detalls of The aynchronizing
gyatem whose prineiple i8 brilefly as Ffollows (Fig. 5):

A erystal cselllator distributes g8 320.7 MHz pigral by
underground ¢eble to esch antenna, where it emerges and proceeds
by 8 well insulated run o the foous.

The 10,690 MHz signal from the local oscillator bheats with
the synchronizing aignal in 2 harmonic mixer, which glves 0OUT &

>
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freguency ¥. If the local oseiliabor is on Irequency, ¥
will be 106.9 MHm, but Lihﬁr% se will ve alightly ﬂiffafamtn
This signal 12 fed to a phase detector {(where 1t i® trivled

to 3P} topether with the 320.7 Mz gynchronizing sigral

The DC output of the phase datector tunes the local oscllliator.

Multiple Eﬂ&m Prineiple

s Tl ae L SO

The five antenngg conetitute 10 different two-glenmant
interferometers gﬂ%@ of which are of the same apacing). It
A8 ﬁﬂﬂifﬂﬁfihﬂ the redundant sracing will he retained and

utilized for monitoring.

Ten separate receivers will regord the two-glement
interferograms on magnetle Izve, Then the intevierograms
will be added in the computer, with suitable time shifts ae
indicated by phase calibration, o form records that eould
have heen obtalned by combining The 5 pignals electrleally
and feeding to a single recalvey. |
Vany independent beanpg can e Jormed by dilTerent ways
the = gignals but only onz of these o2n be ertracted
By uging N recelvers we c&n gpend N

by one recelver,
times more time on & gouree ang obiain & signei~to-nvise mtio
corresponding to ag much ag VN  timen more effective aves.

ﬂ@ﬁﬁﬂﬁl ﬁﬁﬁbining AN {ﬁ

£t the central polnt 22 regulire
Five tapped delay aabhles
Five phage-gguitligesd ampliiiers
Five 4-uny power dividers
Ten recelvers
Recording syatem
Programmesr




A8 The perlod of the icﬂﬁ tegt fringes can be adout 2
geconus, means Topr slowlng the fringes can be considered,

The O ing %eﬁuem, retelivenrs ?:i"‘fﬁ an adva GUaE S O &
factor of 3.

Figure 4 shows a 10-receliver sysiten., An eleventh
receiver would be needed for recovdine & 2ingle dish.

ihe delsgy cables cope with the faet that the fringen
formed &t one extreme of tThe band do not scinclds with those
at the other ecxtreme. Taking a hall-wavelsngth 4iflerencs
over The band ©o e toleradble, then under the limiting condition
of & gource in line with the antenna arrey the path diflercnse
ig "?336 wavelengthe at 10,690 Mz end Zs 7336 44 at 10,690 +
10,690/ x 7336. The tolerable bandwidth ia therefore
10,000/128,672 = 0.73 MEz., The time interval znd number of
éialasv increments on the delay devices must be adjusted ©o
allow for the desired bandwid cth, and range of hour angles.
Effective Receptlon Pattern

FTCATES P e P P ru e,

Mch spacing generates a eopine funcition responge. Thus
the sxlreme paliy hes g reoponsas

eosi2nicdN isina] = corl8s,

wnich may be derived directly as folliows. The voltage rocelved
from an ex-meridian direction o arrives sorly or iste. with
reference to the midpoint of two elements whose %'@ﬁﬁih& i 9D,
by &8 time (4:D 8in alfe. Thue a plane-wave sigmal from
direction o, which uwoculd have been received as ﬁt‘”&&é 9t + ¢ )
at vhe midpoint, ig received at the two alements as

Lomyad

A aasim{t Bsd sina/fe) + ¢

= 4 008 4‘\':}% + ‘5‘ 9@] waers § = ?T{ﬂ/ﬁ". )r..:,.aﬁil»
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The equipment multivlise thess two volteges generebing s
produst

o

ATcoBiat + ¢ + 9861 cogint + ¢ -~ 901

= 2 con{2at + 28] + $0%con180

of which the second temm only iz preserved.
the computer sums the vesponges o glve an effect ive
reception pattern with 9 teras

ﬁﬁﬁ 3,,8{: ’%" @Qﬁ 1‘55 ﬂ%ﬂ ﬁ&ﬂ .}.j«}-g -BE-;;; S = ﬁﬁﬁ 28
9
2. cos(2ng )

i

—— ué-? %:3 Fﬂ vz -;i*:-
8ing @

Tnis formulag iz %1@*1&% v0 the ldentity

Nwl
| - B -
2 ﬁ-— SO N8 = ““"“gg‘"‘}igﬁ 5 i Ssven,
a2 3,@«;"“ 5 v i
ceeurring in the theory of muldtlelement arrays, ard is proved

&8 follows,

‘ . - - | 5 :g T . g &
BTHg <~y Wwhere w = exp(ie)
W W
way l ot zj"g = d‘}
= i ~——es — WHETE &
Ay ] 2 :‘5_}3
o z = E “e  : ’E’ “g" ‘:3 I ) "% g 3
- 9y ~&3 =2\ e
sk 3 (g - <n P } '%" {E '§" b i -'ﬁ\- S i ‘.E?; : : }
/ s 2 QGE} ﬁ ‘iw 260%16; e v & w’u 2@ EE? 6 g & = 5
/ _F-"""dfj
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The constant term in the reception pattern arises from
faliure o incorporate The response of a single antenna,
i8 requlrea the eleventh peceiver raeferred to esarlier,
The pattern (81nl196)/19sine iz tabulated and graphed
in @GlinC No. 150, It fallg to its Tiralt zero where 196 = 1w,
or - 19n{d/%)siny = m. Thie is ab ging = 1/168 = 0.000645573
oY @ 2= 13.3 seconds of arc. This ir the peculiasr interval
for antenna observations &t the meridian.

a8

Fringe speeds are in the ratio 1:2:3 ... 8:9. The
fastest Irinze speed occurs for meridian ohservations ﬁi%h'
the outer pair of slaments whose responge is ecoslfs, the
spatial period is given by 180 = 29 or 18n{d /) sin = 2n
whence o = 20626&£.3/9(d/1) = 28,1157 aseconds of arc.

i

Allowing (1/15) sidereal seconds per second of arce the fringe

peviods are
1.07438 seconds
2.108
2.410

E f'}"i'ﬂ

el e 35 45

3.374
4.217
5.621
8 435

") h)ﬂ:)g

Sengltivity
ACopt the following parameterg for a8 gample calculation.
SRl A T '
Receiver noise temperature 740K (5.56b)
S/N 10:1
Effective area 687 md
Integration time 500 seconds

7~ Bandwidth 50 MHz

k%“*fﬁﬁaqggeéflaaseﬁ 4 dn
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Azsume that the a?eﬁage pource i8 2 minutes of arc
wide, 8C that only one 8ixth of it is 1n the beam &t any
one time. It}famaims 111 The beasm about one geeond, and 8O
reappears in a fringe every 1& seconds approximately.
Consequentiy 3 hours tracking 18 reqguired. (0Of course, if
it 48 8 point sourge, angd if the mulilicle-
is in cpevation, an improvement must be allowed for.} Then

-

receiver system

the limiving flux density is given by

3 x 6 x x ThOk x 1ﬂ9§ :
.- AR iR 1365‘ filux unicy

60@ x (50 x 10°

source List

At a level of 1.68 flux units the sources detectable
willl be eggentlally thoge having flux densgltles zreater than

10 in the Owens Valley Observatory Radio Source Catalog,

assuming a8 spectral index of 0.3. These vources are listed
in order of strength.
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