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"Now was the day departing, and the air

Tmbrown'd with shadows, from their toils released
All animals on Earth, and T alone

Prepared myself the conflict to susteir .....



Th.« book requires no scientific background of its readers.

Here is one of the most readable of all the great classics of physical

science. |

‘ It will impress the modern reader by its surprisingly contemporary
viewpoint.

It is ditficult to conceive that anyone in-
terested in the sciences would not profit by studying this monumental
work.

Unobridged, unaltered

Try your mentei agility on such ingenious puzzles as The Spider's
Cousin,

This non-technical study of modern scientific theory offers many ua-
usval insights into the problem of correlating reality with various
theoretical structures set up during the past fifty years.

More than 40U pages are devored 0 magic

“How refreshing it is to find ¢ man of undoubted eminence actually
asking and insisting upon certain simple queries such as have been
repressed for so long,"'

The standerd account of
the various cults, quack systems and delusions which have recently masqueraded as science:

“An extremely ingenious beok which abounds in problems that will
keep the reeder busy for hewrs,”” MANCHESTER GUARDIAN.

“Not only an amusement but @ revelation . . . ."—THE SPECTATOR.
“The best miscellaneous collection of the kind . . . ."—NATURE.
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a) The basic element

The basie "™unit" or "building-block" of the anternna is an E-7 row of 5

: half'-?wave dipoles. The dipoles are parallel to the N-S direction, spaced 0.9 Ko
apart E-W, and are situated 0.125 ) sbove a reflecting sereen. The dipoles 1in sueh 4
a row are fed in phase from a balanced ‘transmission lire, onto which they are
coupled at intervals of 1.0 & through fl#xible twin lead. A balanee-to-\mbalaneo
transformer is plaged at the centre of each row to effect the conversion to
coaxial cabling. The row is eolloquially known as a "line of 5".

b) The E-W arm

The E-W arm consists of four long rows of dipoles spaced 0.5 L apart 1n

_the N-§ direction. Bach of these rows comsists of nine of the basic units, i.e.

or L5 dipoles. The feading system in each E«W row is of the "Christmas Tree”
“type. Each unit has a grading attenuator at the balanoe-to-unbalanca tnmfomar, -
and the units are then combined in three groups of three. 50 0 coaxial oablo 13
_ used throughout. The balance-to-unbalance transformers match the units to 500
‘at the unbalanced side, and the outputsof the 3:1 junctions are re-matched to
50 0. A second 3:1 junetion and impedance matehing nrocer’ure brings the whole row
of 45 dipoles into a single coaxial cable, which is taken to the phasing mtwork
at the crossover region.
‘ The 1nput to the phasing network, which is loeated at the ref’rigarator

at the crossover, is therefore four coaxial cables at 50 a each. ’l'hest four are
combined in the E<W phasing device to produce eight beams centred on ait‘forent
declinstions. Of' these eight, two are very rarely used, being below tha North :
Gelestial Pole or very cloae to the horizon. e

A coaxial relay bank activated fronm the control trailer is usei! to
select the desired E-W beam, the signals then pasaing through a c;ystal filter
whose centre frequency may also be selected from the cantrol trailer, a valve
preamplifier, and along a singlo long coaxial cable to the trailer. £
At the trailer, the signal from the E-7 aym pas=es through a 14-:1

divider 3 it can then be combimd separatelv with four &iff'erent N-S bem It ia :
usual to employ a_set of N-S beams vr.lth that n-w %eam giving' ST g:-eatest formerd -
gain in their direction. -

¢) The N-8S arm , ,
The N-S arm consists of forty-eight of th'ey ﬁasicrunits sﬁa.ded’o..Sl A drﬁrt- :



SWO000'b9|

Y 281 = 084D 10}23|}0 Yy

[

WwoelL=Yb2 Z W O¢ =yjbuajaaom

2.2 X 9,2 YipimwDaq |DlIay

) ]
e WOob2l =YY s

8doosa|a} 0IpDJ S/ON 20°0] 9yl




3

in the H-S direotion. The arm runs to the south of the E-V arm, and the four most
northorly units are shared with the E<W arm. To achieve this, the power from these
units is split by a2 hybrid ring circuit at the balance-to-unidance transf'omer ;
so that identical in-phese powers are fed into the E-W and N-S feeder systems. "‘hg
phase path through the hybrid ring circuit is compensated in the feeder
arrangements of each of these units. Each unit is cornected directly 'Qp a 50
_coaxial cable, and the forty-eight equal cables are taken to the oontml trailer
separately. The grading attemuators for the NS arm are located in the eontrol
trailer, at the input of the N-S phasing network.

: The N-S phasing network combines the L8 inputs to produce Gk beams

at different declinations. Of these, 13 are semi-relundant because they are
directed below the North Celestial Pole. The N-S phasing network is eolloquially
known as "Rookery A". The 6L outputs are brought out on a peml in the eontrol
trailer, and are selected manually. Unused outputs are terminated in 50 O

coaxial loads. A :

Schematic diagrams of the f'eeding amngoments described above
ere given on the next two pages.

d) The relative phases of the two arms

The relative phase of the N=S and B~ arms must bé'maintaimd as close
to 0° as possible for all directions of the antenna beams in use s in order that
the "DC" comgonent of the antenna response be maintained with the correct
amplitude for the synthesis of the aperture to which the T is squivalent. If the
two phases were different by some phase angle ¢, the DC component, which is
derived by phasa-swi'!:ching the units in the "overlap" region of the two arms ;
against themselves after splitting their power in the hybrid ring cireuits, would ,
be reduced by ooszq relative to its correct amplitude. To compensate “or slig!t
departures from ¢ = O which arise as the antenna beags at different declinations
are used, or as orystal filters centred on different frequencies are switched in
and out, small lengths of cable are inserted in the outputs of the N—S phasing
device and of the L1 divider in the E-W cable, as required. Tt is essential to
maintain ®a O for a correct representation of the sky in background work : in
in the achieved aigml-to-noise This point‘ wili ‘be Mscussec! more f‘ully in the

sections on the theory of the antenm nna on the puetioal operation of tha
:lnstr\mont. ; st :
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The calibration of the a‘bnolute gain of the "1" qystam can
in principle be carried out by combining observations of any radio
source made with the 'T' in its normel manmer with observations of the
. seme source made with the E-W and N-S arms phase-switched in turn ageinst

an deriel of known gain. The White leke Dipole is an attempt at
providing such a comparison standard, and consists of a single-qirs _
half-wave dipole 0.125 X ebove White lake. A single coaxial cable comes
from the dipole to the trailer, bnlance—to-ﬂmbalsnee conversion being
carried out at the dipele No attempt has been m&e to equalise phase
paths between this dipole and the trailer, and the arms of the T and
the trailer respectively, with the result that a slightly more ,
conplicated observational technique is neceded. This 1111 be deseribed
latur 1n ‘the section on calibration of the ante:ma

§2. THE RECEIVERS.

n)__@_mm

~ The Dicke=switch form af total-power receiver is used. In
this system the radio-frequency power to be measured is presented to the
receiver alternately with the power from a 1aboratary reference by a
erystal diode switch driven with 300 e/s square-waves. The 300 o/s
-referenea is also used to drive a synahronoua aotector at tha audie atago :
ontput. : :
~In practice the power teh"'be measured is connectiéd to one sidc ’
of the RF chageover switch, and the other is terminated ina 56 0 load.
The recelvers available for the main stages of RF amplifioatian are
oqmrmnications receivers with input noise temperatures that_are excessive :
for radio astronomy purposes, and so these are preceded by transistorised
preamplifiers with acceptable noise figures. (The typlcal effective noise
temperature for the transitorised preamplifiers is T~ 300°K) :
IF conversion, amplification, and AF conversion are aohieva& 4in the
nommnications receivers, and the’ ax;dio aignal passed to separate chassis
for AP amplification, synchronbus datection, and D€ amplification and
integration. AGC is normally applied thmghout the total-pe"zer
receivers, as the non-linear output: ruspense this introduces can be

calibrated easily by replaeing the antmma cable with a diode noise
generator.r
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The DC output of the receivers is ~ several volts and is sultable
for driving a recording milliammeter of several kilohms impedarice.

The transistorised preamplifiers will admit interfering signels
which can beat against one another to synthesise a 10 Me signal, and the
total-power receivers must be used with a erystal filter network ahead of the
" Dicke switoh, in the signal cable. Placing a erystal filter after the Dicke
switeh but before the preamplifier is only partia].ly effective, as large
interfering signals may still beat into the passband of the filter through tbo
_harmonic sidelobes of the reference 300 ¢/s square waveform.

The total-power system is suitable for routine riometrie
observations, for which it is customary to use the N=S arm of the 'T' as an :
antenna, seloctirig the output of the N-8 phasing device which produces a beam
on the zenith (Output $0). It may also be employed for observations of sources
with the E-W fan beam, by connecting it to one of the four outputs of the
splitter in the E~W arm. In this case it is not ne‘cessary to add a ecrystal
filter, as the E-W arm is filtered at the crossover (see $1b). It is also
suitable for carrying out measurements of csble attenuations, losses in ;
lumped cireuits, ge.ins of presmplifiers, noise generator calibrations, etc.,
for which purpose it forms a detector of great sensitivity. '

A blook diagram of the total-power receivar is zivan o the
following pago

) 1800 - switching receiver (Phase-switch)

Tn order to synthesise the desired aperture from the combination
of signals detected by the two arms of the 'T", it is necessary to multiply
the voltages appearing on these two antermse. It is shown in the theory of the

‘receiver (§) that this can be achieved by attaching the two arms to the
inputs of a Ryle-type phase-switching receiver.

In the 10 Mec system, the output of the N-S amm 1s taken through a
erystal filter to the 231 junction of such a receiver, amd the output of the
E-W arm is taken through an RF crystal diode switeh driven by a 300 o/s
square waveform whése two positions introduce path lengths of 4 and 4 + 1\/2
in turn. The length 4 is arbitrary and is compenssted for in the path
inserted in the N-S arm:. The awitohes introduce some 3dB loss, and must be
inserted in the E-W arm side of the set‘ i:c ortintse signal~to-noise. The
overall signal-to-noise perfnmnoe of a nhase—twitched receiver is optimiscd
when the signals presented to the switcheﬁ* and thswitched sides are equel
(provided that both of these are well abive det notse), and so 1t is
arranged that extra attenuation is introduce’ into the E-W arm cable to b;alanee



NORTH = SOV TH
PHASING DENICE

ovteyT 'O
Y
CoORRA
ATTENVATOR oL
L—)(-j — MW
CRYSTRL
—3>1 SWITeH
300 e[S
Qv ~ TRANSISTOR
AT, PREAMP
(R of) t -
GR-1T GR-\1
e 5
RELENER AF AMPE
AGC ¥
AF
L« AF
AMP
L -
300 cbs SYNCHRONDVS
SWITLR OSULLATOR id DETECTOR
Y
DC
AP
Y
INTEGRATING
CAPACITORS

DRAC
S\DEREAL.
MRINS

S\DEREAL

»—ME«-

AMPLIF\ER

N

| RECORDER

10 MG AL PowsR RX

AVDIO
MoNITOR



rallwing pege.

6.

the loss in the NS side. The effective loss in the E<T feeder sys tem is
_much less than that in the N-S because of the presence of the mmpﬁfiar o
at the crossover (§1b) 'i!ms.er typs.eal eperai:ing condit jons some 12 - 14 4B

must be inserted into the E-W arm output, and ‘;his is usua‘iiy ézma

: imaéis%aiy before the L4:1 splitter.

After combination in a 2:1 mateher, the signsis pass thramh e
transistarise& preamplifier and into & receiver which is essentialiy the
same as f‘or tha total=power aefu The aemmmiaatinna Neeiwra are

_ presently Eddystone 680K or 9,0 models, and it has been found that t:h&ir
- frequency stebility is inadequate, espeeiaily if the ambient temgemtam is

liable to f‘iugtmtm Receivers it 2, 3, and L are therefore provided wiizh
'ewstalwmnﬂkrena& local oscillator power. The ery'stal may be selsetaa f&r

" operation at 10.01, 10.02, 10. 03, 10.04, and 10,05 Me, and the selector
‘meazz simultaneously selects the appropriate filter at the crossover

for the E-W arm. The i"i}.taa for the N-S arm mst hﬁ changed manua‘ilgr in ‘khe
control traﬁar.

Aﬁl’f is not applied i.a the phaaeaﬁﬁamg rsesi‘vnm; The @in
am! gero level stability of the receivers is excellent under normal :

= operating conditions, and the disadvantages of AGC far outweigh the :
~ advantages for phase-switched operation. In an AGC system, the gain is a

non-lineer function of the total power reccived, which means that there is
a diurnal varistion of receiver gain ms the beam is scenned scross the
Gelactic Plane. Furthemore, the stmager aauraes, such as Cas A, Cyg A,

‘Viz- A, Tau A, ete., will cause gain ﬂéuetien as they enter the beenm. ?hia :

makes amlysis of the records extr@mﬁly teé&imxa, and causes great : e
imanvenieme in ealibrating source transits et low galsatie iati%:u&as e;r :

" 4ransits of or near bright sources (see first edition). An AGC-less
‘mm with fraguant verification of the calibration has been found to be

very satisfactory, anﬁ is now regarded as standard for phaw«»switehsé;

- receivers.

A bank of capacitors totalling 200 uPF is availa‘bls f'm?- :
conmexion to the built-in integreting cireuits of the phase~-switched
receivers, to provide eny integratiess time up to 20 minutes. At most o
declinations of the beam, an in%egmtiaa stime greatar than 5 minutes may A
not be used without loss of resolution, ard an integration time of 80

seconds hes been fauné very sal‘hable f‘ﬁr mmk source observations under
mﬂ conditions. : S o

A block aiagram of the msewitehed raea.{wr is givsn on the
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'c)réonrarsien o£:185°~av1tohing receiver to totel-power.

Only two Dicke-switch arrangameﬁts are availsble for the 10 Me |
system, and it is sometimes necessary to convert a 180°-switching receiver
to total-power operation. This is readily achieved by taking the two
inputs of the receiver to the output ports of a 211 matcher, or to the
symmetrical ports of a hybrid ring circuit, and connecting the signal to
be measured to the input port of the matcher, or to one of the
asymmetrical ports of the hybrid ring. This arrangement is then precisely

equivalent to a Dicke-switoh exoept that the loss of the 2:1 or hybrid
ring is introduced. This is of course calibrated out if the receiver is -
calibrated by replacing the power 0 be measured with a standmpd noise
generator, and calibrating ggggggg,the 2t1 or hybrid, and will not cause
lossbof signal-to-noise if the signal is well sbove re#diver no;se. Ir
the signal is comperable with receiver noise before the 2:1 or hybrid

is introduced, this syafen does cause reduction of signal-to-noise in
the receiver output, and an actual Dicke-switch is to be preferred. For
most applioations at 10 Me this is however unimportant

a) Aerospace rogéiver.

A total=power receiver built into a single chassis and provided
with an automatie Eﬁilt-in balibration'cycls is now available for 10 Me.
This is intended %o replace the receiver using the GR=17 communications
receiver for the routine riometer observations, and a full aescription is
glven in the Aerospace instruction manual. This receiver is of course :
suitable for any of the applicatlons,aescribed under §2a.

§3. RECORDTNG AND TIME-XERPTNG.

2) Everahéd system.

Four Evershed reodrding milliammeters are available for connexion
_to any receiver with DC ouput at a fbw volts and a few kilohms 1mnedance
The clock mechanisms of these reeorders are driven by 60 o/h STD generated
in the main observatory building and carried to the 10 Me control trailer
by land-line, This sidereal rate powar 13 amplified to ~ 120 volts at the
10 Mc trailer. The Evershed charts are mm at 6 inohcs/%idereal hour, so
“that tho printed scale reads the passage of $1dereal time directly.

The Evershed recording syatem is ‘a simple pen gelvanometer, and so
‘tha scale is slightly nonulinear across the naper This non-linearity ig



fakan out by printing a2 nonelinear scale on the chart paper, and thihs scale ’
must be used for the reduction of observations. The non-linearity across the
~chart amounts to ~ 10 per cent. :

b) Estggling_d_ggga system

; One single-track E)A recorder is availsble for 10 Mc work. Tt is
a mltimgo servo recorder with a linear scale, and can be used with eny
receiver. Tt is usually also driven by the 120 volt sider-eal rate power.

ﬂme-—keeping on the chart may be achieved by connected one of the two side pens .

to o sidereal rate pulsa generator which is normally kept with rooainr 5

e) Philigg multipoint gatn.
Lo ds s e 12-chtxmel aoquentia.ny printing wheel type recorder

and it is intended that all 10 Mo obsemtions be x-eoordod on this
oventual.ly Dotailu from .‘fohs Galt. :

: 2 'd) Time~keeping.

: The N-S arm of thc 'P' climbs a hill to thc aouth, tnd the
4 eff‘eetiv‘e zenith of the array is at § = 52 06', 'ﬂu*oughaut these notes
"zenith" will be taken to mean "effective zenith" unless the oantmry is
explicitly stated. 5

. 'The E<W arm is SL butit on & slope, and to amﬁéﬁs&te for
this 1t _1a skewed. The effective meridian of the instrument is at HEA.
09" 36°. "Meridian" will be taken to mean "effective meridian” henceforth.
No clock power is generated at the site. The freguency stability
off power frok either of the on-site diesel gemerators is atrocious, and :
recorders, clocks, ete. should only be ‘connected to on-site-generated power
in case of power failure at D,R.A40. Sidereal power generated at D,R.A.0.
is sent by land-line to the trailer, and is used without amplification to
~ drive a numerical rotary cloek. This clock is run 9.6 fast relative to "true"
sidereal time, and keeps the R.A. setting of the 10 Ve beam centre. Tt is
independent of the sidereal rate nower amplifier in the trailer and will keep
- going during diesel shut-down periods. A solar cloekbis also run on power '
from D.,R.,AQ0, and is set to Paoific Standard Time. Recorder charts are
normally synchronised to tha ReAs clock. As the recorder drives are supplicd
through the sidereal rate power amplifier, these stop during diesel shut-down
and must be re-synchrcnisoa a.fter the diesel is re-startad.

SEiap s by &3 S
-J. i g‘xb‘ﬂ'




In this section are assembled some numerical parameters of the
gystem which are occasionally relevant.

a) Dipole element

MEAN SELP)IMPEDANCE ABOVE SCREEN (386 + 8) + (6 + 4)3 ohms
m;rm MUTUAL COUPLING IN "I* (137 & 17) + (220 + B80)J ohms

~ BROADSIDE MUTUAL COUPLING IN " (-1 + 1) + (40 : 6),1 ohms

“PIRST DIAGANAL COUPLING IN "T* (14 & 22) + (22 + 7)J ohms
») Wa.nde; leads ;

~ MATCHED L0SS BETWEEN DIPOLE AND OPEN-WIRE LINE O, 17 aB (theoretim)
- ¢) North-South Arm 5
. LOSS TN COAX BETWEEN BALUN AND RKA 5,9 4B approx

AVERAGE 1.0SS IN GRADING ATTENUATORS 7.6 dB

~ AVERAGE 1,0SS IN RROKERY "A" 4.5 aB

OUTFUT TEMPERATURE OF NOTSE AT RKA 1500 - 3000 °% typically
) East-Vest Am .

0SS BETWEEN BALUN AND FIRST 3:1 2.1 aB approx
_ AVFREAGE T.0SS IN GRADTNG ATTENUATORS 7.1 4B

LOSS IN ONTER LONG CABLES 6.9 aB

TNPUT NOISE TEMP OF VALVE PREAMP LOO°K
. APPROXIMATE GAIN OF VALVE PREAMP 30 4B
~LOSS IN CABLE FROM CENTRE TO TRATLER 5.7 dB

BXCESS 1088 0! L:4 SPLITTER 0.} aB
o) Reseivers ,

TYPICAL 1.08S OF CRYSTAL FILTER 3 4B

TYPICAL L0SS OF 180° SWITCH Sy

TNTPUT NOISE TEMP OF TRANSISTOR P/A 600°K
TYPICAL GAIN OF TRANSISTOR PREAWPS 30 aB
INTERMEDIATE FREQUENCY 145 ko
£) White Lake Dipole
1,088 OF LONG COAXTAL CABLE (1966 3) 12,7 @B
 AVERAGE NOTSE TEMP AT TRATLER . 35,000 x.:

S 2T
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TABIE I T-ANTENNA GRADIN

Attenuator | Relative| | Element Attenuator Relative
: Voltage | | Voltage
 hybrid + 6.0 ab .501 N-S 28 | 10,24 db | 435 ‘,
 hybrid + 6.0 db +501 ARM 29 | 10,64 L W15
hybrid + 6.0 &b | 501 30 | 11,54 o3k
hybrid + 6,0 db .501 31 | 12,21 o346
3,09 db | 4990 32 | 13,04 315
3.18 «979 33 | 13,8 «287
3.28 .968 34 | 1497 e252
3.35 «961 35 | 15.40 240
3.46 «949 36 | 15.92 «226
3.63 930 37 | 1130 «193
3et2 921 38 | 18.24 173
4,01 890 39 | 19.29 153
4,17 87k 40 | 20,1k 139
leoli2 849 41 | 21.48 .119
L. 66 .826 42 | 22,67 .104
e 92 802 43 | 24.01 .039
5.25 712 Ly | 25.62 Ok
5456 745 L5 | 26.87 08
5.86 o119 46 | 27.88 057
6440 <676 47 | 29.02 .050
6.71 »652 L8 | 29.39 <048
110 62l
7.50 596 E-W O | hybrid 1,000
7.96 565 ARM + 1 | 4.0 db 891
8.51 <530 2% | Tk 602
9.11 495 +3 | L.l 279
9.66 L6l + 4 | 24,6 083
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a) Hybrid rings.

_ The phasing networks used in Av the 10 Ve system are all based on the
hybrid ring network, which is shown diagrammetically on the next sheet. The
four ports are commected by electrical paths of length A/h between ports A/C,
‘A/B and 6/D, and of length 3\/k between ports B/D. When all ports are
terminated in the design impedance, A is isélated from D but not from B or
C, end € is isolated from B, Lut not from A or D. The hybrid rings used in
the phasing of the 10 Me antenna are not constructed in real cable, because of
the great size of such a device when X = 30 metres , but are made up from
compact wide-band balance~to-unbalance transformers as illustrated on the
next sheet. The turns ratios and impedance characteristics of these wide-band
transformers are chosen to give the four-port behsviour of a hy’brid with a
design impedance of 50 0.

The property of the hybrid ring which 45 of especial significance
for the phasing of the 10 M¢c 'T' is that it permits the combination of two
voltages in two different relative phases, so that the two resultants are
isolated from one another. This property has been used in the 10 Mo sysfem W oo
provide simultancously & large number of non-intofacting feeder systems for
both the North-South and Fast-West antennee.

Consider a voltage V, applied at B, and = voltage V, applied at C.
The voltage at A is made up of V, seen through e 2/ path, sdded to v, also
seen through a A/k path, and is therefore effectively (V1 + 72), multiplied by
a constant factor. The voltage at D, on the other hand, is made up of V_,' seen
through & 3\ /k path, added to V, seen through e 2/ path, and is effectively
(v2 -V ), multiplied by a constant. If the four ports are all metched, the
constant is 3/2& Also, the ™nput" ports and the "output" ports are isolated,
so that V, is isolated from V, and k.(V, + V,) is isolated from k.(V, = V,).

b) "™ests".

A "nest" is a group of four hybrid rings connected together to
~ permit the combination of four different voltages in four different relative
phases, with the same isolation properties as found with e hybrid ring. '
The electrical pcths 'between ‘hhs four 1rmut and four output ports
of a "nest" are shownrdiagrmatioany on, fhor\n‘é';& sheet but one.
The connexions between the ports of‘ a nest", considering only the
excess path lengths over the shortest path betwoen vorts, are also shown. A

"nest" could be built directly in this waj, but the aechanical construction



would be cumbersome compared with one based on hybrid ring networks. In the

hybrid ring nest, no junction of higher order than a T is rquired. :
T+ has been found convenient to doseribe the path lengths between
ur input voltages

S ° s 24 -

: .=
are denoted by V, (n = 0 to 3), and the four output voltages by V‘ (

then we have :
V- - mmv # over all mo

‘ ~ the
whers the terms N represent the losses end relative phase paths between the

inputs n and the outputs m. To the first order, the losses will be neglected,
so thet the N will be simply the factors exp(jw ) which describe the phase ’
paths. The above equation expresses the rule for multiplication of a vector
V, by a matrix Nmn to derive a vector V et 50 that the terms I?m may usefully
be written as a matrixy, vhich for & "nest" turns out to be

a o 4.8
¥ owdfn g - =
1 -1 L
L |

Consider the case where V. =1 for all n (equal in-phase voltages
 at all four input ports). Then we find Vy=2form=20,V =0 for all other
m, All the applied power emerges from a single output rert, output '0'.

Suppose we apply voltages Va =1, §;, =1, and =J, for n = 0,1,2,3.
Then we find thet Vn =0 form = 0,1,2, and Vn =2form=3, In the case
where ‘Vn 21, =, =1, §, only an form = "Q?-;_ia'nop-zero, and in tlw case where
fvn =1, =1, 1, =1, only Vn for m = 2 is non-gero. We find therefore that the
effect of the nest on these four different input combinations is to bring all
the power out at one port in each case » 8 different port for each combination.
. Now consider the situation where eachvvn is the voltage induced by radiation
arriving at an antenna. If the antemnnse are identical and individuvally
directed at the zenith, m = 0 émea'ponds to the phasing of the four antennae
to look at the zenith, m = 1 and m = 3 to phasing of the four antemmae to
zenith angles of + 30° and = g’, and m = 2 to zenith angles of + 90° and
- 90° (two horisontal beams). We have considered the anteénnae to be ‘spaced
A/2 apart in this. ; , Sy RS

This is in éssence the system which is used for the declination
phasing of the Fast-West arm, where :tﬁeﬂfronr“'aﬁtennao A/2 apart are the four
East-West rows. In practice it is pdssibié to ﬁdtoh in adaitionﬁl paths of
lengths 0, 1/8, 1/k, and 3\/8 across the arm to provide beams directed to

(Y
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Memdiata zenith tnglet, These bm: provide oxtra forward gd.n in the

airections of half the North-South phasing positions of the North-Sth arm :
than would be the case if a single nest werg used. : : ‘

¢) "Rookeries”
, A rookery is en extension of the nest concept in a1} adrections, ,
to produce 2° phasings from 2° = q antermas, A rookery with q = @ will be
- galled a "perfect rookery", The case p =1 is a hybrid ring, p = 2 a nest,
An example of p = 3 was used originally to phase the Sast~Test arm in
~declination, but as there are only L independent Tast-Test ron, this mker,y
had q = k. Four of the eight input parta were replaced with dummy loadl. 14
can readily be seen that this prooedum._‘ap_proximatga to ogmot phasing of
the four antennae, but introduces "sidelobe" resporses. At half the
Jtmotion# in the rookery, the precise cancellation and addition of phasu of‘ :
coherent éignals"that is required for exact rookery operation does not take
place, because some componénts of the coherent power are missing. Consider
the case of a nest. Tts response to (1, 1, 1, 1) 1s (4, 0, 0, 0), but its =
response to (1, 1, 0, 0) 1s (2, 143, 0, 1-3), in which we have thrown
normalisation to the winds. A perfect rookery generates no sidelobe responses,
end as q increases from sero, sidelobes increase, appmohing the % aB level
es q bacomes close to 2p- + Tna practical roohry f'or radio attroneag
- mppHiestions ¢ should be ept leas than #9773,

"The rookery", or the North-South phasing device in tho 10,03 m/a
instrument, is a rookery withp = 6 and q = 16. T sidelobe responses are
typically 30 to LO #B down more than 1% from the yrincipal response, when
it is oomctly ad justed for loss and phase. In practice this level of
porfomnce is achietod unless gross errors are present, and this may be used
as a test for errors in setting up.

Rookeries maintain all the properties of isolation of the anternae
end of the output ports which are true for nests and hybrid rings. A typical
"Christmas-tree” feeder system reflects 21l power incident on the antenna
which does not have the phase gpeduation demanded by the feeder system phasing.
A rookery accepts all the power incident upor the anterna and distributes it
to 1solated receiver ports without loss in the idesl case. The iselation
properties are not affected by gradin'g of the antenna, and it can be ahc’mi that
the unbalance of powers at junctions in a reokery rroduced when the inputs are
voltage gradad gorresponds to the ameunt of! beam hroaden*ng o_xpected from the
gmding. The isolation property reduced mutull intersctions between the antenna

array elements through the feeder system, and mtual oouplings in a rookery-fcd
antenna should be close to those exvected fron geometrv.

oame i
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 Imown as "PCBs" (@aamggsbieﬁts) If .
'freqnenay of obsﬁmtian, the a‘tk beem fr&ﬁ the head af ﬁe‘im of auﬁwt ports

Two distinet *ypaa of evbserﬁ.ng pra&eém have been apnlie& ﬁ: tha

10,03 ¥e/s project to date. These may be called "survey" and "multisource”

procedures. Some general ramrks agply to both systemsj these are miateé wﬂ:h :

~ the phase balaneing of the m arms and the use of the genei!. beam aulibm%w |
: v@mﬁaiﬂm

" As indicated in seetion 14, the relative phases of the two agms of
the umm must be ﬁaimaﬂ.ma close to 0°. This relative ghasa &e;aexxﬁs upea
tke transfer phase af the pmpliﬁar use& at the crossover in the Tast-Test
arm feeding arrangement, , on the path 1engths through the cable feeder aystam
in both arms (which are a function of frequency) and on ‘the brystal filter
networks used. ths }.ast S.a a function of :weiﬁng ahami as m?.i as & fun@'%iaa
of frequency. Bt

2 The phase a&.ﬁusbmt must be perfemﬁ every tim tiw ghaaing af tim
mten&s, is aha:igaa, and because of the dep%ndﬁerg@e on the path lengths thrngh
the crystal ﬁ.ltars and the cables, whenever the frequency of ebuaﬂatiez'z is
ehma& and whsnm" the x'ew‘lver ehme‘i used for a given ghasing is changadg

: In pmtias the phase compensation required for a given wﬁsm :

phasing, observing frequency, and receiver channel has ‘bea:a fourd to vary only

very slowly with time. The p:-éamipal cause of varisti@n is %iaeught to be the :
unequal expansion and eﬁnﬁmtiaa of the fwng miai as‘biaa feeding *%:he Yorthe
South arm and the erossover mgiau, s‘ls@ gﬁssib}.y the ieag term varistion in
%msi"er phase of the croosover pmampliﬁam Tt is possible to determine the
phasa mmmatian regaﬁ;reﬁ i’ar a given an‘b«mm ﬁaasing, a!mervixag frequenecy,

and receiver channel approximately once a m&th, and to use ta‘&ﬁl&ta& mlaaa

of the emmﬁing cables when changing from one condition of the antenna ana. :
receivers to another. The tebulation of tiza éﬁ@g@ﬂa&t&ng cables is made
efipecially easy because & simple relatiannhi;a exists bma adsaeant antenna

phasings for a given abseﬂring freqneney a.nd ree:aivar, mm % M

Fest beem.
The phase aomyem‘!;iaa is perf'amzi by inaart&gg & am?.l lengt:iz of

cable ot either the output of tho Enrﬁh»&mﬁh §mmg natwerk or ﬁs RF splitter

in the Bast-Vest arm feeder, as vet;uire& ?&r,
purpose are provided in quanta of a 1/6},,

J _;sensatizm. The ea'blas for this -
g in faet), and are colioquially
a given frequency mﬁ si‘&h a given




. of the M‘sﬁ p!:asing device z«squires X MB‘: for ﬁw phasing maﬁan,f, :

o _t!xa Mﬁh such beam requires x PCB's. Here & POB. hagkh is counted positive '
L4 inserted in the North=South side. For emplﬁ, if 4t is lmown that at

10.02 Me/s, receiver 83 requires 2 PCB's for ms‘ amxzmm in beam 9,
5 dnserted at the ‘ﬁerth»Sauth ;m, then in bm 12 the phaam e@&pamatiw :
 will be 1 POB inserted at the Fast-Test side. .

: Thﬂ mm: FCB f‘zm 8 gi?an phasing ef the m!;aam m be &eﬁemined
by sﬁ:&diag a high«level noise signal to the erossover ragien of the antam = '
%Mush the eabla amﬁng ﬂa trailer to the hybrid in the K line af' the
Bast-Test arm. Approxinately 20,000,000°K of noise *ksmpsr&tm ‘may be
| ‘generated at ﬁae trailer by drawing 10 mA on the "5,6K" noise generator and
putting this into the psmil bgaa aali}zmter, whose preampl! fier aammxly has
30 éﬁ of gein. Then this is &ena, 8 1&:93; deflexion appears on the mtputs e
‘8ll receivers, in the "negaﬁw“ sense f‘ar the pmse-m&ahgﬁ systems., he -
receiver gains may be reduced to hrfi.ng this deflexion amcaie on the pen
.reaﬁz'éaﬂ, and the deflexion then maximised by the inaar“&im of different PCBYs

e %ﬁalmn&«em basis. At very little extra @amplieatian, an extra L/l..

‘may %s :imrtc& in the Bast-Test arm cable before the R splitter, and the

% é.aﬂ.ex:!.ea minimiseds This provides a more sensitive phase a&jusmt.; The Pﬁ&

_ required to maximise the deflexion produced by the 1naerteé noise signal is
 that which optinises the phase ad justment of the anterma (in ths A/h = less ;

- mé%bAd), A short receiver time-constant cen be used during this procedure, and

it has been found that a PCB determination for all phasings of the antenna at a '
. given ma’namy for a given receiver can be made in a f‘ew minutes. Note that a

- oW signal is not suitable for this adguatmnt beasuae of the differential ghaae *
eharaateriatias of the erystal fﬂtar networks within their passband . The use
of & noise aigzai asams the best mean phase ad justment pﬁaai’bla with 8 gim :
 set af‘ esbles and filters.

o  The PCB determination. should be perferme& aawuﬁmateiy once & mnth,
A or whenmr sﬁ.gnalutmise saem low on tﬁa records. :

s ‘i’ho pamﬁ.&ew eali‘braxa? éansiats of a tmnsis%erisea pmmplif’iar
: wi‘kh ~ 3@ 4B gain st 10,03 Mo/s, operated from a highly stable DC supply, and whose
‘on-epu'l:. is nomally cenmected to a long cable leading iﬂtﬁ the asymmetrical port
of the cable hybrid at the erassm'sr in tm E iina a’c‘ tha East-"est arm. All
meiimbam a‘hsemtiens are usaa‘.{ly aali%zmtﬁa by passir;g 2 noise signal of knm
© Tames. level thmugh this Wliﬁer ax:é tham’ﬁy pmduﬁiﬁg e stendard fncgative’)
_ step on the gmse-mwhaa record. The step is negative haeause of the extra /2
' 'pa'kh .\ength intraﬁnané in one side ef the feeder systan as sesn by the naisa



gancratorﬁ in the uymtrioal arm er the cable hybrid. '!‘he heigm of t!u
wop can be ad justed as necessary u varying the :tabnima pla'bé emﬂnt drm .
by the na*ae generator, but it also depends on ths gain of ‘the w&mp in the '
peneil bean c&libmtor. The gain. ef this preemp must therefm be monitored
frequently. It has been’ fm& that with the cxisting circu*trﬁit is auf‘fioiént_,

: to determine the ga.tn onee every weak. The gain measurement has been porf‘ma ;
. by pasaing noise _power &iroetly into a totalepower ruceinr, an& then threugh .
the pmil-baam oﬂ.ibrator preamp in series with an accuratsiy !mom ‘
* attenuator which intmdms a loss very near‘ly equal to that of the ampliﬂer. :

The switched atiezmator bom mﬂt 4nto the aal*brator front pame‘i lns 'bm
used for this pm-pose. o g sevcml ‘sterped nolse levels are diapla,yad on tho

 pen=recorder af the totalagmr receiver under the two eend*tions, an semto ; }V
- reduction of tiya preaaplifier gain cen be made by a regmasion procedure.

307’35 that the gain\ of the crossover praamﬁif’iw does not need to

'be measured bv;ea.uso the ealibra&tim signal 1s introduced aheal of it in the

RBast-Vest i’emder syaten The lohs of the long ecable esnneoting the K line Mﬁa
to tha trai%r ahemla be uoanun\’i occasionally to correct for Iang-tem 5
variations vrhioh may affect the é\alibration height, but sunh variatiens have
not been fefund to date. e :

d) MW , - ~ » .

f The naise whs.nh appears bm the outoput of the poneiz-bcan -g:taa
is gslactff e nolse. At a1l poin*k; in t!m system th. "siml “noise ﬂmmationl '
exceed thpse generated by tho receivers) or by the feeder system, by no less
than & chtor ef four. Under these cendi\w ons it is casy to demonstrate that

'optimm mmlﬂha-moiso is achieved on the \com}.ated autput when the miae

iﬂpﬁ‘tl ffm the two arms of the anterna are anpmadmtﬁy ‘equal. Because &
preamplifier has been introduced in the Aast-%\s% f'uedtr system, the noise
output of the RF splitter is eonsiderably higgher tha\n that of +he Torth-Sputh
phasing device over most regions of the sky. To oagm?‘tﬁst‘to for this, a

coaxial attenuator is inserted into the East. o-%st lins immed* ately shead of the
splitter. The value of *shia ‘attenuetor ( & 1'b as favr nomal pmmuplifisr gain :
at the crossover) may be dataminea by conne bting al mtal-power receiver to
output ports of the North-South rhasing anf bf the mplitter in turn (the 3:13
loss of the typieal phasesswiteh in the, Eaa;;k’?aa:b awn of the receivers cancels
the 3 dB loss of the typical emtal filtar “!m the Morth-South side) and ‘
ad justing the aﬁtemiﬂmnlun for, emzal e mexions in the wo oannexians when
a high-level noise signal is aprpliwl to the) K line hybrid, as in PCB

3 dstsmination; The value of tbis attenuatwr is not eritieal to wtthin a d!, a8

l
B



the total power received by each of the two arms of the antenna is anyway
modulated by the orientation of the Gelaxy in the reception pattern. Gross
variations in the gain aif‘ the preamp at the crossover (which have not been
observed) would need %o be corrected for by adjustment of this attenuator, and

this ed justment should be checked very ocecasionally. T the preamplifier at the
crossover is changed, the lqu&liaing attenuator must of eeﬁrta_'bo 'ra«-&o’tomined;

Tt is part of the normal operating preeodure af tho 1ﬂstmn’k to
' mh these adjustmnts and general ealibrations as frequently as necessary,

_ whatever the form of e;seration in use, and it will be assumed below that
these are carried out, in particular that the antsnna is always correctly

. adjusted for equality of pha.so path from the two arms, at the time of any

observation,

Then the instrument is used for survey observations, determination

of three qmtsﬁiaa 15 essential, 1) the zero level of the receiver, ii) the
gain of the receiver, and 1ii) the prevailing condition of the ionosphere.
The sutomatie ealibration timer for the pencil<beam system provides faenitiu
for regular &etamination of the receiver oharaotarist&cs. Both one-hourly
and two-hourly cycles are providad, esch asycle consisting of a) reversal of the
phase of the phase-semsitive detector relative to the 180° switch, providing
& ‘measurement of the zero level of the receiver, b) the injection of a preset
noise signal through the pencil-beem calibrator, providing a measurement of the
‘gain, and ¢) restoration of the rnormal phase of the switoh and detector until
~ the next cycle. In practice a restricted form of calibration has been found

sufficient, which is to be preferred bocause it ocoupies less of the observing

time of the instrument with calibration procedures. The zero level of the
receivers may be determined by replacing both antenna cables with 50 ohm
~terminations and recording the outrut of the eystem. It is found thet the gero
stability of the phase-switching receivers is extremely good, and it is-

~ suffiolent to check the sero levels in this way at the beginning and end of &
survey run.Tt is extremely important to note that the level thus obtained does.
not correspond to the receiver output for zero correlated noise temperature
rauim by the two antemmae. The discrepancy arises bs«auso the pencil beam

ealibrator continuously 1n&oeta a mli ahotint of noise inte the K line. The ¢

~ eorrection to the receiver gero level for the contribution of the peneil beam
~calibrator must be verified daily as it is liable to slow variations. This



"wmeﬁaﬁ is rema by rﬁplaﬂing «t:hs ;:enail haaa ssli‘bmtcr wi{:h a 55 ahm
'teminatian at the trailer enfl of tha long aa‘bl& ta the X line while &serviag

& region of the sky in which thers is 1ittle variation of sky brigitness:

. Gain celibration may be ‘cerried out using the ealibration timer with -
‘the phasawmx*sing a:!.mmtahts as.m:mma so that a preset neg:tim stap i;
» applie& once every eycle of the timsm The tvﬁ-hauﬂy eyﬁle has been found to ’bl
aufﬁaient, and at the 'b@gizmiﬁg of a nzr*vsy run the eycle sheala he sﬁjustaﬁ with
the knurled hmh on the fronf: panel of the timer chassis to amure that the e
, exiibraticm pe!*iaé.s will not 1nter§npt axgzaetsé source tr&mita. The s&ﬂylifiﬁ&
';fem of calibration aycie Has been used f‘ar almost all e‘baewati@ns during
1965#6& The present (Eidystam * cembriag pha se-switch sat'} meeiﬂm are

1inear at least up to the brightmss of Cass A and so a single aalibmtian a’%@p

. suffices fw gain eazi‘bmﬁian; fainearity ‘may anyway be nriﬁga aumg thﬁ :
~_ setting up of a run by introducing a sterped calibration with the tiue:* mwﬁddan
~with the cut-out switch on the fromt panel. - ~ v
: . e da%emimtﬁ.ﬁn of ionospherie conditions is maéa by cburving
tmmiﬁa of easily éateetabia bright sourees. ﬁm-vey runs mast ba erganisaé sa -
‘that & bright source transits every few hours to serve as & mmmmn aae‘i '
refraction 1ndieator. Deep and fast szintﬁlatiea are enssr to detect on ttm
"brighﬁ smzregs; glving riae to ”syﬂq" transits and mimha;en krawn Ef tha

. samtizttatien &epﬁh exceeds about LO per cent, wea!e: source ebserntiens beaama

 extremely unrelisble and should be discarded. The detection of slow seintillation
' ‘is more &iffieult. S‘hmng source transits must be eawefauy amimﬁ fe;r aviﬁmc -
_ of scintilladion quasi-periods of the order of the time taken for s seurce =
'f‘trmih in the beam. Gross errors may arisa ia the epparent f‘laxea of maeﬁs e
 obtained under such conditions. hew
hfraetian may be regarﬁeﬁ. as taking two iniepan&em f‘ams; aithengh
_this is not strictly correct, Rast-Test refraction is usually only arparent pear =
: sum:'iss and sunset (Q_ 90 mimmes}, and may aisﬁiang souree transit times by as o
- much as 10 = 15 minutes, although 5 minutes is more common, Tnstances ‘have however -

" been found of refractions ai’ up to 5 miniatés of time close to Gh P.8.T. These

 anomelous mfmctiem must be wetched for on the reaar&s‘ Torth-South refraatien
~ has two eampemsﬁ:s, a virtualiy "s*zea&y samgc ent of 31 sec” minutes of are
~southwards at angle @ from true genith, mising Trou the grséient of c’iaetm ;
density in the donosphere with latitude, me‘_” mposed ipon which there is a
_ random component which may becoms as large as i 90 minutes of arc. North-South
- f-rafmetien may anly be dstemined hy a'bsminngihrigkt sources in adjacent gbaaings .

‘o : af the aatam and eoaparing the emp?.itudes in the two channels.

ﬂatenﬁn&tﬁtm af the mnesp)mria ecn&itiuus is essentisl if eba:mtienx .
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taken with the instrument are to be useful, and it must be consldore& part

of the setting-up procedure to ensure that auffieient bricht. saumas are

ineluded in the run to enable this to be done. ,
Gain settings and optimlim celibration haights, etc., are a’ funntion :

of the galactic parameters of the survey region, and the flux densities of

sources expected to transit, ete., and can only be set up after a nﬁzla

experience has been obtained with the instrument. 7ith the existing equipment,

an audio gain of x3, with second detector current of 50 microamps has broen

most useful for survey runs, with a noise calibration of 2 or 3 mA of 50 ohm

diode noise applied through a pencil-beam calibrator gain of 32.5 4B .

: In setting up the zero level of the recorders, it is well to
member that the calibration steps in the coldest reglons of the sky may
pééduca deflexions well below the output deflexion of the system with 50 ohm
temimtiens in both sides. |

A short pragrm of setting-up for survey operations may ‘bc
summarised es follows:

4. SELECT ANTENNA PHASINGS FOR SURVEY TO INCLUDE TRANSITS OF BRIGHT SOURCES
APPROXTMATELY EVERY TWO HOURS, WITH ESPECIAL INMPORTANCE NEAR SUNRISE OR
2. CONNECT RECETVER CHANNELS INTO THESE PHASTNGS WITH CORRECT PHASE
COMEENSATION BM THE ARMS OF THT ANTENNA.
'3, CHECK LOSS EOUALISATION BETWEEN THE ARMS AXD GATN OF PENCTL, BEAM cmsmm
: PEAHP IF NECESSARY.

4. SELECT RECEIVER GATN AND TIME COVSTANT WITH RE"’??&’{?E TO POSTTION TN m
GALAXY OF THE SURVEY, EXPECT®D TRANSTTS, OF ﬁRTGE‘!‘ %GURCE‘E AMD mmm
COMDITTONS. :

" 8. TERMINATE INPUT PORTS OF RECETVERS. WBGQMLOADS AYD SET ZERO LEVEL
- OF RECEIVER OUTPUTS APPROXTMATELY 20 PER CENT FULL SCALE OY THE FEN RECGRDER,

6. CONNECT RECEIVERS TO ANTENNA AND ESTARLISH SKY "RIGHTNESS LEVEL FOR A FEW
~ MINUTES, WHEN THTS HAS BEEN DONE, DTICO NECT PENCTL BUAM CALTTRATOR FROM
~ K LINE CABLE AND REPLACE WITH 50 OHM TERMINATTON, RECORD NEY LEVEL POR A
- FEW MINUTES. THIS MUST BE DONE WHILE OBSERVING A RESTON OF SKY IN "HICH
- THE BRICHTNESS IS NOT RAPIDLY CHANGCING. WHEN THE STEP rsAmmmm,
' RECONWECT PENCIL BEAM CALTBRATOR TO K LINE CABLE, it

7. ADJUST TIMER CYCLE SETTING TO SPACE CALITRATTON STEPS BETTEEN gmm |
- _SOURCE TRANSTTS. WITH "LOAD" PORT OF TIMER CHASSIS TERMINATED IN 50 OHMS
(DIODE NOISE GENERATOR DTSCONNECTED FROM PWNGTL REAW CALTRRATOR) SET UP
DESIRFD CALTBRATTON LEVEL ON MILLTAMMETER WITH OVERJRIDE STTTCH THROWN. '»
SET SWITCH TO AUTOMATIC POSTTION AND RECONWECTNOISE GENERATOR TO LOAD PORT,

8. sumoasmmm ARE UNDER WAY. DATE CHART AND LABE’L&EAMELS , BTC,.

9. *1' END OF Kﬂgé CHECK STABTLTTY OF CALTBRATTON HEIGHT BY THROWING OVER=RTDE
ISE GENERATOR DISCO'NECTED FROM LOAD PORT OF TIMER, AND REPEAT
fg?g 5 AND 6. NOTE M GALIBMIO’N HETGHT 3!9 RECORD, OR INDICATE DRIFT Ir

cnsex Immmmc CGNDI’HQNS AND APPLY FEEDBACK TO NEXT mm 3
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This 13 basieally thn seme as that f‘or survey operation except
_that 8) the zero level is not usually detemined or kept on scale, and b) the
automatic tiuer eycle is not ump].ayad The object of multiaourcl operation
~ is to utilise periods of exceptionally favourable ionoapharic conditions for
observation of as many transits of discrete sources as possible. Multisource
observations will usually employ a higher gain setting of the receivers and
consist of a set of drift curves at declinations chosen to pravida a number of
transits of intorest!.ng sources at similar times. The runs will provide a
determination of the level of background radiation before the transit of the
earliest source and after the transit of the latest source sufficient %o deﬁ.ne
- the levels againat which the sources are observed, but no more. The zero level
. 4s not of interest as multisource runs ave ususlly too short to be of value for
4 the galactic survey. A celibration is applied to all reooiv'rs i.madiately

: beforo or immediately after the run, or: both if 1t is a particularly extended

- yun, The receivers will of course be conneoted te the antenna phasings :
‘appropriate for the run with the correct phaso componsaticn while the m,libration u
18 carried out. The calibration is initiated by using the over-ride switeh on =
v' the calibration timer, whose timing mtors are switchnd off. The heisht of tho

“calibration is selected to correspond to the mean AeMexion on the record to be -

* produced by the source transits expected. Reoeiver gain should gonemlly he sat
as high es possible, taking into consideration the time-constant in use.

v lultisoux‘oa obaervationn, as with survey ebsemtions, should be
amng«! to contain the occasional bright smzrce which may be used to monitor
sointillatian and refraotion. Attempted obqem*inns of weak sourges without
;:::wledgo of px*evailing saint:llation and ref raqtion ounditiona are of little

ues :

A scheme ror mult* source observations may be mmmrisea as fellovnt

1. mmnmmmumnsmcnmmvm KNOTLEDCE OF TREND
. SCINTILLATTON CONDTTTONS, ®TC. " ro " *

2, SELECT IN ADVANCE GROUPS OF SOURCES FOR OBSERY, |
| ATTON, CHOSEN T0
SCINTILLATTON AND REFRACTION TNDTCATORS, AND PROGRAIME CALmRAnIgL%

3. PHASE ANTENNA POR FIRST SEP OF CRSHRVATIONS =
AND M2KE PCB COMPFNS
CHECK PENCIL BEAM CALIBRATOR GAIN, LOSS EQUALTSATTON, IF mmmg! st L

k. mmammm(snm/kmmmnm :
WILL DO
mgmmmorm TN SKY BRYCETNTSS mmmmgrgxﬁwr&?m
SSIBLE FOR GIVEN NOISE.OMN BECCRD AND ®YPECTED RACKGROVND VARTATTON,

AND ADJUST RECORDER ZERO S
‘ . ey ET LEVERS ‘EO POSITION RECORDER CHANNELS

5.  APPLY CALTBRATION THROUGH PENCTI, BrAN ‘ s 2
- RAPIDLY VARYTNC SKY BACKGROUIND. B" ¥ CALTHRATOR, AVOTOTYE CuLTSVATTOR oN



6, SWITCH OFF CALIBRATTON m AND NOISE DIODE POWER SUPPLY,

The success of mttisourea observing Aapan&s mostly on ehooaing the

 gorrect occasion for applying it, and on careful advance programming of the
observations. Selection of the calibretion time is of especial importance, as
only one calibration is spplied to a multiseurce run in general. Calibrations
must avoid rapidly changing baekground levels, otherwise the reduction of the
record will be reduesd in accuracy. This is extremely prohlmtiod near the
galactic plane or the mgian of the gelactie cpur, am& m&; very carcful
trensits near sunrise and mns&'&, beonm of ﬁlﬁ mll-lumn phonomm of
enhanced sunrise and sunset interference. Thia is eapecislly important near
sunrise, and it is vital to obtain a secure precalibration if a source tmnnit
is to be successfully obamad near this time. Yatch the aoleur of kgex -
it's orange - - ea}.ibratc : ‘ ;

8) ey,

that at B.R.A.a. Any raﬂ.ure in the D,R,A.0, timknping ulse a!"mts that at
the trailer, and power falluves. etec. umst be corrected for. It is adviua'bla
to check the timing before ebaemtiona bogin every day.

1e. I‘N"‘PEG'I' CHARTS POR MDWGE OF RECORDER TIME PATLURE, ?H’f“ W‘ILL AP“EAR
TF DIESEL HAS SHUT m OR IF TROUELE DEVELOPS WITH RECORDER DRIVES.

2, - IP IN DAYTIME, RAISE D.R.A,0, ON INTERCOM ATD ASK POR TTMR GHECK ON
- BIDEREAL AND P,S.T. RATES FROM CONTROL ROOM,. THIS CAN RE GIVEN OVER

i‘ha tims.ng et ebserva‘ciens et tho 10,03 Ke/s a:lta ia &etaminad by

T TELEPHONR BETVEEN COMTROL ROOM ATD ) TRATIAR, TP DTAL ONE TS RRMOVED T

BY DIALLING BI‘GI&' he

3. IF AT NIGHT, RATSE D,R,A.0. BY TELEPHONE, T0 DO THTS, o u97-5331 D
%nmr REPTLACE RECETVER, WHEN BELL RINGS, WATT UNTIL D.R.A.O,

THEN LTPT RECETVER, BEMUSED ASTRONOMER WILL NOW BE ON OTHER I':M

DJR.A.0, RECEIVER CAN BE REPLACED WHILE PERSON AT OTHER END (:ORS TO
COMTROL ROOM m

- ke  SET RICHT ASCENSION CLOCX 9 MINUTES AND 36 Sﬁ@!ﬂ‘)‘t AHEAD OF D.R.A.0,
: SIDEREAL CLOCK.,

5.  SET RECORDER TTME TO RIGHT ASCENSION CTL.OCK.

SNy Ak



This is a mtorlously personal part of any set of e'baervatiens and
the purpose of this section is merely to make some gereral indications of how
reductions have been done in the past. Tn the case of the riomttar observations

there is a strong argument for continuity of method.

e) Riometer | - ‘_
The charts should be labelled with the "sidercal dste” st each 8"
of right ascension. Calibration cyeles should be scaled off and plotted to give
determinations of the receiver law, and adjammibmtiom compared for roeaivcr
drifts, If the drift between calibrations is less than o 3 Or L per cent per day,
which it should be in normal operation, the mean celibration may be used for the
reduction of the intervening data. If the drift is excessive, the variation
should be assumed linear, and only those hours for which the intorpohtod ‘
calibration would differ by less thnn 5 per oom from one or othor of the
actual calibrations should be reduoed. ' Hp 04

The record is read every hour on the hour. The deflexion on the
chart is recorded as accurStely as possible on the duplicated _sheot; of riometer

scalings for that month, at each hour. If there is low-level interference present

on the record but the "true" level may be estimeted to within a few per cent,
the record is scaled but the entry is made on the sheets in red insf_eu! of
black. Hours which are lost due to heavy interference are marked with an XQ and
hours lost through equipment failure, die sel shut-down, use of the total-power
channel for another purpose, etc., are marked "OFF?. Tf an abserption event is
noticeable on the record the level mey be recerded with the superﬁ:z A, t‘or
later comparison with 22 Mc/s riometer Aats.

The calibration is then used to produoe a secon? sheet marked
"riometer level"™, This perhaps slightly pedantic method of rednctien is preferred
because it provides a means of checking the analysis et a later date p in that
both the measured chart deflexion and the assumed cAlibreticn curve are to hand.

Future gemerations of 10 Me/s riometer opsrators may or may not wish
to use the 1965/66 estimates of unabsorbed level. Tf no importart changes have
been made to the entenma, the feeder system, beam '0' of the Verth-Sowth phasing,
or to the noise diode generator, the 1965/66 unsbsorbed level should still bc
relevant. Tt is thought to be fairlx vo‘ll Qf‘i’.nod between right ascensions 22
end 17° (be prepared however for Mnra comm!.eat:lonz from A,H.B.).

Mrs. Baird has yropmd tabln t‘or eonvorbing un-mter-eomcto&
ricketer levels into true ub:orption ractors at the genith assuming tho
correctness of the 1965/66 tmabscrbed level estimates. ‘



e m Wﬁi&n é:t %!m aﬂiim%r in noise é.ieés mar stmpiy §4
~ has been made relative to the M&ﬁs gai&»ﬁ ated aﬁpwmﬁ@mﬁ TVB 300 : o
~ and should be aseurate to 4 8.5 per cent r.m.s. The milliammeter is Pound o
be non-linear near the bottom of the range, and &lso not to have a‘km/&?p&rea%
'slaps of tmi‘ky, ‘Ehe é&i‘bﬁ%iﬁ& curve is siven a}.m&m in *!:Iixis wlm It &.a
not known whether or not this calibration is & mitim of tm. ol s
For hysterical reasons, the aalenﬂsr pie‘kn a:r riometer 1m1 ma&é :

: aurigg 1965/66 are expressed in apparent sﬁlmps of diode noise surrent. T o
 direct comparisen between future riometer levels and those cﬁ:«%sina& 13 3955/65 A -
is sought this blzarre procedure should still be followed. - i

~ Onge an unsbsorbed level has been assumed, &atsmm& or bemm&
from earlier observationm, the absorption fasctors (&sﬁn&& as the fastes by
which the observed riometer level must be mﬁﬁ.;zisa to yia‘!é the mbzez&:ea
level) may be found for any hour for whigh ﬁmﬁar date exists. For those
houra whiﬂh are lost due to :s.n%smrems or eq;:z pmnt auta@, mean in?mtm -
_has been substituted on the premise that mean absorption data is better than
none. The mean tsseé. has been derived f‘m th& ealendar salats by f‘if:ﬁizzg & line -
through thesa ot all dates, placing lower welght avn 1&%13 &spsetaé of S
- eontaining 1w~1¢va1 interference. The mean &m«n& izx %:Eais way is afréatiﬁly
mean over the nearest thres or four days? abswatmm. Yo mae:m -
has been fm& that ths moan levels are’ mtamaily iﬁeensistsﬁt, am& this ;
: pmm is possibly the only one which enables missing date to be aﬂmﬁmué
‘The shsorption factors derived in this marmer apply to the :aanit!x e
emly as the fan ‘bem af the riometer is narrow in dselination, Tis ‘s‘ms | i
 some advantages over t!m sbsorption factor that might be ﬁﬁ?‘i%u from 2 %maﬁw
beam which averages over the sky however, and permits the a%sarﬁtian at any
desired angls from the genith to be found ﬁ;f & model of the. itmas;‘ham is
assumed. At night the a‘bsarptien should be mainly P-laver a’;‘:zm?gtim m %ha
correction for %:zith angle has been mele assuming a 1a;m'r of earsm S
thi&moaa and density at a height of 350 km, sbove the am:maa The “sorreetion
is then a geometrical correction for bsorbing path length. Typical nightetime
sbsorption Pactors in t}m Penticton’ winter at 10.03 ‘!&:f'z are ~ 1.05 to 1.10, )
and the ecorrection to high genith angles is w:xs*?‘ely iﬁéemnaant of tm exaet |
: model assumed for the i&mep!mre &own 'I:e P~ z;.e zenith angl@ mygm 7
a‘i:smﬁi&n factors are more typicelly ~ *’!Jﬁ} ﬁa 2,00, and. thix is no pr e
true. !‘urthsrg ésytim e.’bsaz'ptﬁma arises sybstantislly in %:Iae D region of the
ionosphere, which is somewhat lower them +he.T region. No definite prméuﬁ e
for the treatment of daytime absorption hms yet been established. mng
- ealeulations on nish‘kvt%im zenith angle ame‘aians have been donpted ts I&ahn o
'M% by iaﬂ;ﬁi ‘ »
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: m mthoﬁ af’ méueﬁm: of a wuwe trami% is tha sm far ”mwy
aat! M mﬁm* abm&tim It %miats af fitting *%ka kmown polar
dtegram of the antenna to the record of the tr&wit. aéammg both mlltuéa
of the deflexion and %r&aait time to obtain aytimm fit. Tn the presence of
 seintillation with :!epths not exceeding g‘b@ué 50 per em‘%, the criterion for
fitting the polar &iam is that ‘equal areas of the recerd shall lie above sn& .
- below the fitted m, Then seintillation %ems extreme, some of Mr& m&iat:!.m
from the saurea is s&t‘tmﬁ outside the bea& m& tkis eriterion wiii aﬁ fiﬁnger ;
be valid. ; - :

The mthaﬁ used by A‘.B.B. m- ﬂtﬁiﬁg «m poler diasren is & %ilnwa ¢

0STTI - POTIPS "EROES OF EAST-WEST FOLAR %IAM
- TES BEPORE AND AFTER MAXTMUM, MARK THESE ON THS RECORD, CTNTREI

- ON APPARENT TIME OF MAYXTMUM DEFLEXTON, e

2. WMM?wmmmmmmwﬁzmmmmwwm

. DTAGRAM ZFROES, AND SKETCH IN BEST ESTIMATE OF BACKGROUND IEVEL UNDER THE
SOURCE, rm INTO ACCOUNT TRENDS OF PRECEDING AND POLLOVING BACKGROUND.

3. MAKE THE BEST FIT TO THE RECORD AT THE TTMES OF MAYIMUM- AND MATR-MAYTMUM
- DEPLEXION, smmmmmsz@%wm mmmmm S
' SHOW POLAR DIAGRAM,
L, IF FIT LOOKS MYNMETRICAL, tzsmsa THE m ezs' ;
. AGATN, STARTING FROM STEP 2,
5 Wmm oF mgsrr T A OF MAXTHUM mmax b esma gemz,
Am . % : I :

6, RECORD:

¥ DEFLEXTON o m' -

DEF! m s.s A m'm ™ m&m&a zrmss

?IG?? m

A
)
@
3 : ,
E) eymtnmaxmmn sﬁmmm
RECEIVER CALTRRATION, OR MEAN OF m@cmm AND mx.mm e
CALIBRATIONS, AS mmm,
;mmggﬁmmﬂm&@sm&mm Lo
G OMETET ABSORPTION CORRECTION AT TTME OF OBSERVATION,
The e‘b;swe&. wpli&:uﬁe of tha é;aﬂexian is eamate& ‘&% a standard gain of ﬁw :
: psneﬁ. beam calibrator, m& %0 0 4B of i&nz&pﬁer&a ahswptian Tt is them «
: am.aea by the gain of the anterna in the dirsction of the source, al‘iawing for
© North-South rei‘z*afﬁ:ien, and eanvsrﬁe& to & flux through the miibmtian !mzm;
for each gbaaing ef‘ ti;e antenna 1n ‘terms ef flux xmita per dlode za&liiwp, _

The 49?55/56 &M‘tiens ‘have gm&fzéa& a mx&‘ber of sources not
i&enﬁiﬁabh with any in eatalams prepared at hirher frpquamies. The saarah
i‘ar *i;hne on m@y rsear&s is an mpartant part of the anal;rsia, and an?
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run shmving small seintinuﬁun depth ahoﬂl& be nmfuny sewtinuea for

. uncatalogued sources. Transparent overlays ahowing the polar diagram of tho
antenna at airrmm declinations, on the time-scale of the recorder chart

drive, are a very useful asccessory when making & source search. The astmimtion
of rafractian is of course extremely important when a "new" source is found,

and pouaibla refraction effects should be corisidered when af;tempting to make an
identification in the LC catalogue. New sources should be searched for in 4C,
in the Parkes catalogue, the NRAO eatalcgm , the 8 ¥e/s (Gambridgs) eatalague,
‘@nd also in Abell's catalogue of rich elusters of galaxies. If both survey and
multisource u‘bumtiana are being made, it is important to nglude new sources
in the multisource progrmmme, and much ean ‘be pained by inspecting every survey
_ run of suitable quality for new sources and immediately ineluding these in the

- multisource a‘baerving; As only sbout one night in four is suitable for v
 observations of extremely weak sources, the ‘keeping of & curiosity list enables.
~ best use to be made of the observing time on the '!.nstrumsnt._

% Sources whese trans:lts appear brosder than the entenne beam

' ma& special treatment, Observations of peak t!eﬂaxi(m: in ad jacent phaaings of
the entenna allow North-South angular diameters to be derived, and most of the
the extended sources observed with the instrument may be essumed to have
- Gaussian mtﬂes in each @-or&ina‘ba. The procedure for deriving fluxes is
similar to that for point sources except that the 1ntegrate& flux under the
transit ocurve is required. This may readily be mmlised 4o the ealibration
 gurve for point sources if a Gaussian profile 1s assumed for the source, and
all that is necessary is to determine the halfewidth of the transit profile (or
~the declination pmﬂie) and the peak deflexion, to make an adequate correction.
- In the case of a source such as M31, or of an sbsorption feature such as the
 Rosette Webula, the feature may be treated as a'be.é!:éroxma‘featuu and. o =
converted into br&gh%mn tsmptmturs aontem'a in the reduction. The dists.natian %
betwoan S peint source ty‘p: of analysis in wh*oh %hé ﬂux seale is used

- directly and an extended source analysis is largely one of convenience only,

ey : The ptmldm for amlynis of the gaise%ic %ae!:muna BUrVeys

is extremely straightforward. The record is scafer’ every soai-half power beam

o width, Mclﬁaing calibration steps. Each ealibration step 1s subtracted “rom

the interpolated background at the time of ealibration (& 1inear interpolation

suffices Por nearly all circumstances) and a mean ea‘iibratian is derived for the
run. The calibration heights are inspected for syaﬁemtic drift, and 10 such is
,fwna, the record a;mm::a are reduced with re“e:%nce te the closest calibration,



run shewing mil s&tntilhtien é.épth should be earefully sam‘kiniwﬁ for
‘uncatalogued sources. msmm ama ahmzing the polar sihgrm of ‘.:Ias
antam at different &eelimtiens,ﬁ on the ‘cmv-aaa?..e of the recorder ahar%

: driva, are a useful accessory when m&king a source search. The detemim%i&h
of refraction is extremely important when a "new" source is mapae%ﬁ&, and e
refraction effects must be considered when attempting to find en identification

. for a aeureaa The catalogues whi&h have been usad for f‘ixzéiag sources are ae ¥

the Parkes aa‘kal@gtm for &aglimtism 0° to 4»26 the M.R.A04 e%a}.agua, ' it

and the 38 Yo/s (Canbridgs) catalogue. A sinificantly high identiffeation rate
has alse been found in Avell 'a eatalafme cf‘ rich eiusam»s of galax:ims. el

Saurces wheae tmits are ?«raad&r ‘I;han the Ensty'%'est p&l&r aiagmaz,
or which apgm braa&emﬂ in &aalimtio:; z:*m ebservatiaas af trmsits 1:: :

edjecent phasings of the antenna, should be catalogued sapwateiy from &iaamﬁe? i
: (mmbmaéamé) sources. 'ﬂm flux scale established for point arouz*eea may b& S

’ applie& to ‘braa& sewees ifa awgatiaa is made for the affents of beam C'j
broadening. The geak &sﬁexiun of a source aay be aﬂmetae! to en iﬁkegratad

deflexion if it is assumed that the source shows & Gaussian profile fuhiah me& ‘
not be eireularly smtris) using a‘i&serwﬁiaﬁs of apperent hslfwi.&th 4n %:he e

- two principel planes aﬁ}.y, The 1‘&1&%1&21 o = 5‘9 . 3’ ‘where a&b 4 are e
" angular halfewidths of the g:parmt Maxiﬁn, ‘the w’ and ﬂa source, W h& o
used to derive the correction, making the assumption that all mﬁlsa are

Gaussian, The ratio of 8, to & corrects the flux density, and 6 is the aagzﬁar o

diaméter of* the aaumli’ ?w sources whose mgul&r aiameters egﬂsd am 1;5, i
8, is quite easily ﬂsammhh, and g ean be ﬁﬁriv&rl fr $%a anverks «&“‘L e

!‘ar sourees whcae angular diameters s.re less than ﬁhis, 5 is h&r&ar ta m&mfo
and :’d: may be naaeamry to ssm a %aiuex %‘a:s L 1:1 é‘rd.er te eemat %& ﬁ’a& -

Psneilabeaa bukmﬂzﬁ records are sceled m»y asmidaai!-

bemié{:h, ineluding calibration s‘bs;a. &aah aalihratim a’—tag is sn’atmm& ,
 from the interpolated background et the time of calfbration (a linear
* interpolation suffices in mzt c&s&s) &nd the step heights are :!.ﬁspaa‘bii ;
throughout the run, If there is sign of systematie drift of ﬁza ‘receiver @:{n,
_which is unususl, record demﬁ.ens are reduced with reference to ths nearest
calibration. If not, the mean calibration is derived by averaging all *&ha e

- individual mpa. m mean &e?iatien is alaa &ariva&, mi‘bipzis& by S/L, :
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divided 'bytho square root of (Nei), where ¥ 1s the total number of calibration -
steps scaled, Any calibrations differing by more than twice the resultant number
from the mean ealibration height are discarded and the procedure repeated. :

: The deflexion of the recorder when the receiver is terminated in 50 ohm
lom et each side is subtrected from all deflexions, and the correction t’or the
pencil beam calibrator is added. Hach nunber is then scaled by the mean calibratio
height, This provides a scaling of the output of the system in diode ailliaupi

at each semi-half-power beamwidth position. In the ebsence of ionospherie

absorption and pencil beam calibrator drift, these numbers will repeat. cometion
for absorption, calibrator gain, etc. then proceeds as for point source

observations.
The doﬂexion is proportional to the square root of the correlated

product of the two antenna tempemmtures. The relation of this quantity te the sky
brightness temperature is not very simple, and an empirical scale may be set up
by observing the region of sky near the area of minimum brightness temperature,
and extrapolating the A.H.B, scaled aerials (Cambridge) experinents to derive the
scale, Alternatively, the seale may be established from the known antenna
parameters, losses, etc. The conversion is a function of declination because the
"beanshape changes as the antemna is phased to low declinations. It is alao a
function of declination in much the same way as the sbsolute galn of the antom
- for source observations.

4) Interferomoter reductions.

No particular prooedure has been astablished for the rednction ot‘
either three=element or two-slement 1ntcmmetor xmihe ik mcords, whieh :
have so far only smounted to & fraction of = per cent of total raduntiona.



'§3  STORAGE AND NOTATTON OF RECORDS m?tm PHASE TT eiss.mv.mmvs :

A1l records from Phase IT obmvatians are stored in cardboard boxas
displaying at one end the numbers of the two channels on the record, and the
"solar" dates on which the record starts and ends. "Picks" appearing on the
~ boxes merely denote oompletion of various stages of analysis, and do not refer

%o observing conditﬁans, ete. Any complete charts bearing no usable infemation‘
- _are labelled "Nothing on this chart". No charts from Fhase TT have been
diaeardoﬁ. :
a) Datigg of gzooﬁs
% Records are usually dated with conventional dates atamped onte

channels 1 m 3 with a rubber date atamp. For the purpose of raference however
a systen has been used which hss become known as "sidereal date +» In this
system a day is considered to manoe when Oh of R.A, 1s on the meridian of
the instrument, and the day is m:mbered as the solar date on which the

Oh transit ocecurs. These f‘aidcml datasff will be written against Oh markers
on the charts. On those charts edited by W.B., the midnight time is also

- indicated by a line and tha two "solar" dates, preceding and following thé

line. All tabulationsof source cbservatians, survey runs, riometer levels, etec.
~ 4n Phase II Iitemtnro use the sidcreal" dating system.

b) Index of source transits
This file was pmparéd by W.B, and 1ists source transits by beam

number, channel number, and aiaereal date during the veriod of optimum

: - observing from late December 1965 until lnto March 1966. Observations falling

eutsi&e this peri.oa are not listed. As some observations of sources were made
- outside this period, the index is therefore incomplete. Tt will be especially
‘inuomplote for ttransits of sonma at R.A. 's between 17h an& 23 In the
“index & _tick indicates that a bump appears on the records at the time of
source transit, or vat a ﬁme plaiw.bly diff‘ax-ent from the true transit time
’illowing for E-W refraction, and a cross ‘indicates no apparent deflexion at
- transit. In&icati&n is made of the presence of interfemnae or of a trensit
being obliterated by a cycle of the automatic cel:lbmtion system, :
| Rach run in a given beem number is tabulated in a column headed with
the dates anﬂ times of starting and ending. Por every bean number & "finding
1ist" was prepared 1ndicattl¢ expocted transits, and these lists are attached
on loose slips whigh may be mrlaid on the appronriate pages of the index.
In each columthe t!.mea of ‘Sunrise’ an& sunse‘t areé 4natcated, referred to the

R.A. on the iner:!.dia.n at these %imas.

b should be borne in mind that ‘the assossment of source aetection

was done by “umkﬁled la’bour" Iﬁ is sometimes over=optimistic !
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8 ossERVATTONS 10 PATE

. This section will give a brief _ageount of the observatios which have b"eén :
- made in the period October sssy July 1966, =nd will suggeat a manbar of promising
 lines of future work with the 10,03 Io/s ingtrunent

~ Riometer records are complete from October onwards except for a number of
’ diesel generator outages. I.bas of information due to interference became wry“ severe
~ from April 1966 onwards, but there is sufficlent date to enable mean abnerptien
" to be determined over most of the observing period with tolerable aoeurae’.
uttdmpt has yet been made to analyse the "difficult" times between 17h tRoA¢
R.A. Por the unsbsorbed level. These hours transit in summer night-vbm and
the unabsorbed level is probsbly not seen at any time. Tt is most noticesble that
the maximm level seen for these hours is very poorly defined, wherns the maximum
level for almost all other ﬁours is well-defined, Tachtity bahveen the maximum
observed level, less average noise, and the unabsorbed level hes been assumed in
10,03 Me/s riometer reductions to date. “The general results for pre~dawn sbsorption
at 10.03 Mc/s using this criterdon are not inconsistent with those of the 23 na/s
riometcr, although 1t is presently too early for deta iled camplrisens. :
Virtually all point sourde observations have been cbtained at nighﬁwtm,
and the tyrieal absorptien eomet:lou at the zenith which has been applied is
of order 1.05 to 1.10. In this case the correction for zenith angle is not
very sensitive to the model assumed for the tionssphert. o
‘ In Moy 1966 & second riemtter ehannel was begun, using the TNorth-South arm
beam *17' in the toﬁalnpmr mode. The purpose of this channel 1is to monitor ;
the senith correction in daytime and night~time, relative to beam '0', and thus to
check the correction which has been made for ni gh‘t-time observations and te help
in the derivatian of & mmtion for daytime records. : ,.
Also in May 1966, the to#al power observations were transferred to receivers
o using crys'ktl-ﬁﬂntroned local oseillators, to protect against the learge ‘bemperatun .
~ changes which take place in the trailer in summertime. The ambient temperature can
rise to well over 9o° in sumer daytime within the trailer, wheress in winter it -
is rnrely above 70°. The gain stebility nf tha reoeivers with crys%el osoﬂlaton
against temmtum vu*'iation 13 extremely goed
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The small 10,05 Mc/s interferometer at the n.n,g.o. was used
for observations of Cass and Cygnus during November 1965. These obumtiom
were taken with the two elements phase-switched against one anothnr § AGC
was not appl..ted in the recivess, which wesenot obsemd to show a.pprccia‘ble
gain change between daily ealibrations. The receiver was cali‘brated by
injecting noise power from the Aerospace "A" generator after. spntting in ¢n

© ANZAC wide=band hybrid whose loss was known. The tmiraturd seale of thn

Aerdspace noise generator at 10 Me/s should be ‘good to 0.1 4.

_ Seintillation-ﬁve fringes were frequently obtained ter Cass A, ‘
and on a lesser number of occasions for Cygnus A. The observations were
taken with the two arrays phased to the senith ;_Gygnua fringes were nqv_c :

 frequently obliterated by sunset interfercnce than were Cass fringes. Four

transits of Cygnus were good enough to be scaled however, and so were elonn
transits of Cass, The acceptance criterion was quite s'cringcnt - somplete
absence of interference and scintnlati.on depths of‘ less tha.n mnty«»fivo
per cent were required. : ‘

~ Observations were corrected for ioneepheric absorption using thb
corrections derived from the 10.03 Wc/s riometer. The corrections to the flux
of Cygnus are somewhat uncertain due to the Aiffisulty of estimating the
unsbsorbed level on the riometer output for 20" R.A. After correction for
the ionosphere, the deflexions at trensit for each source were iavertqu;{ |

The standard deviation of the mean was derived in each case, and transits showing

deviations greater than twice the standard aeviatioﬁ were rejected. This
eriterion eliminated four transits of Cass and none of Cygnus. The Cass tmdtt
then repeated to within 2 per cent, and thoso of Cygnun to within 20 per cent.

The uncertainty in the fltx of Cysmus is themf'ore nade up primar*iy fron the

non-repetition of the recorda.

Correction was made for the confusion of the two soureea. using their |

measured positions at 178 Mo/s.

Cable losses were oanaﬁuny measured by taking a noise gonerator

out to the arrays and injecting noise into the long eables bringing the signal

to the observatory. losses in the baluns and in the short eables “rom the
dipolea to the junction boxes were measured by bringing all Pour such cables
into the laboratory and measuring their losses in pairs with tha balanced siaes
of the baluns joined. ~

An attempt to measure the mtrhual eoupl ing between the dipoles showed
that this effect was small .nough to be neglecte? for the presemt purpose. |



'fhe gain of the antenns was evaluated from theory. It ‘was assumed that

the dipoles have the radistion patterns of ideal halfewaves, and also that the
reflecting screen was perfect. From the measurements on reflecting secreens
performed by AH.B. and elso by Bryan Andrew at Carmbridge, tks power loss in the

sereens used here should be less than 1 per cent. '!‘he assumption that the screens

are ef‘raetively infinite may be dubious, but ) the ground itself will be &
tolerably zood reflector at 10 Mo/s (% 6 - 8 per cent power loss), and b) the

largest currents in the greund screen will flow imsdiataly under the dipoles.

The effect of the ﬁni%ennas of the sereen on the beamshape of the antenna is

o

- probably very slight, and altogether it secms probable that the errors introduced o

by the screen are small eompmd with those due to wrongly corrected innasphorie

absorption, which must be estimated ss high as 5 per cent. wa :
The gain of the array subscet to these assumptions was compute& :

on the MATS computer in Ottawa, programme ALBRIDLE written by Carmen Costain.

The computation is based on the general expression for the radiation pattern

of each array in altazimuth co-ordinated, derived 1ndopendontly by AJH,B. and

C.H.Cop to be s

ﬁ(a,ﬁ) &
This expression was utegmted in i- str.{zsarr to obtain m zain ai'

the w The same programme wes used to compute the gain of a half-wave aipola
in free space, and achieved the accepted result ws.%hin i- per cent,

 The derived fluxes for Bass A and Cyg A were 28,&0 & 2800 fou,
and 13“&% + 3&@ f!“i relyectively.

x 6,029

¢) Point Se

166 point sources were observed in the "survey" aml Mg tisenree"
programmes together. Approximately 75 per cent of the usable transits came from
multisource observations. The results of this programme have been &istributs&
around the observatory in the form of two tables of fluxes, Table 1 being
observations which have been subjected to ths test of repetition, and Table 2
being those which have only been made on ona ecaa.sien and which are therefore
'ﬁm&mentslly insecure. : :

' ~ The method of reducing the records is deseribed silleh’ “Reduition
of Records". The ma.bmmz was determined by extrapclation of the spectra of
36 33, 3¢ 192, 3C 2uk.1, 3C 300, 3C 310, 3C 348, 3C 353, 3C 452 te 10.03 Ye/s,

and fitting the observations to the predicted fluxes for these sources, as well as

to the measured ﬂuxes of Cass A and Cyg A, ’i"he fit was done for both the gain
near thc zenith aml for the variatien of gain with zenith angla. :
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The calibrationssources were selected @ sources of low brightness temperature,
a8 far as possible 'elliptida'i; gelaxies with no indication of core-halo radio
structure. Yo sources identified with stellar objects were admitted, and only
sources with well=defined spectra at the higher fmquenoha makx were
considered, A further requirement was good quality of the ‘observations at
10.03 Mo/s and freedom from confusion at this frequency. The ‘sources 3C 98 and
3C 20 would have served as oali’oratian sources but for this last roqniroment.
3C 33 has close positieml agreement with an Abell cluatsr, but no anggnteh
eom-hale s%meture Tt is a well-kmown double source with two components
centred on an elliptical galexy, and its inclusion in the 1ist is thought to
be justifiable. There is no evidence that ‘the source exhibits a staap low=
frequency apee‘l:mm in common with many ether sources near or in Abell
; 'aluatora. ;

The saliant features ef *:.ho resulting 1ist of ﬂnz densitioa are
as fellm

a) all sources with flet spectre at 10 ¥o/s 1le at low galactie
latitudes, or are ié.cntiﬁod with sources having sma,ll angular aiamters, '

b) quasars have no ‘general 10w-froquenay behaviour of their spestra.
Several quasers having lowutrequensey cutoff's not hitherto documented wero _
observed, 3C 215 and 30 380 showing decreasing fluxes ‘below 20 Me/s. S

¢) all but one ef those sources having excessi.w fluxes at 10 llo/t
nay be identified with elustora of gelaxies, or sources in o‘iustars of gala:xias.
The exception is a blue stellar ohject, and the shservational material for
it is very confused. It is quite likely that the excess flux for this source
is spurious. The 22 We/s and 10 Yo/s D,R,A.o. data seem to be in aisugreemmt
with that at 26,3 and 38 Me/s.

a) many of the sources with low frequency excesses ahow broadening
a‘k 22 Me/s an&/er small seintillation depths mlative to other nearby sources
at 22 Mo/s and 10 Wo/s.

e) a signiﬁeantly high proportion (1 in 2) of sources not pmieualy
catalogued but observed at 10,03 Me/s may be identified with Abell clusters,
the coineidence rate for random souree positions being 1 in :5. :

£) The distribution of spectral indices at 10 Me/s is much broader then
that at 178 Me/s, but is centred on a similar mean speotral index of m 0.8.

© &) the distributi.an of spectral indices for sources in Ab&u clusters
is signiﬂemly dit‘ferent from that of a1l other sources, héing centred en
ameanmdaxofg‘l.Sahz. S
h)a esmlation may exist between the 1ikelihood that a source shows a

low=f'requency excess and its higher-frequency spectral index. Mo source with
a hirsh fresuenav (e 200 Ma/a) indey sroatar than 0.78 has hean rhusvend dn hors
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a low-frequency excess, and no source in an Abell cluster with spectral

i{ndex less than 0,7 does not show a “low=frequency excess. The behaviour
of L¥-cxcess sources sbove LOO Me/s is not certain. At least one, the
Coma Cluster, shows an extremely ﬂteep spectrum above 40O rsc/s. the index

agein rising to m 1.7

The agreememt between source fluxes from Phase II e’bservatim
and those from Chris Purton's observations (Phase 1) is very good. The
mean ratio C.R.P./AJM.B, is 1,00 & 0,25 for the eighteen sources in
_common. The C.R,P. fluxes have been obtained from an ‘antenna oalibmtion
based on pure thought, (losses in the antenna, geometry and mutual

coupling for theoretical dipoles), and was obtained by integrating up tho
antenna beam, The flux scale is also in agreement with a number of - :
* unpublished fluxes at 10,03 Mo/s read over the telephone to A.N.B, by
Tom Clarke (M!S, Boulder) et 6 a.m, one fine morning.

The source is list is probably oempletc betmen e” and 16”
of right ascension, declinations greater than 10° and less than orqual ta
60 down to a 150 f.u. The derived loum) - log. (8) relation for sources
at galactic latitudes greater then 20° within these limits has a slspo of
=1.9, and shows ¢learly incompleteness below 136 £.u. Outside the r.a, and
- declination limits mentioned above, the survey runs are incomplete and
the coverage of sources is almost random. Very few sources have been
observed below declination O°, where the zerith angle dep?enflcnee of the
antenna gain becomes strong, and the gain is falling vory rapidly, ‘being
down by s x 50 8t the declination of Mydre A ( ~ -12°).
~ No observations of anyssort were made at deelinations greater than
+75 in Phase II work. ‘

Immediage suggostiens for future work are the re-obsorvation of 311
sources in the A H.B, 1list with weight factors less than S npeeiany tho
N.P.C. sources and those in Table 2. Good sky coverage with survey runs may
enable many more N.P.C. sources to be found with certainty, and it will be
of great interest to try to identify these with Abell clusters. Tt should be
possible to complete the survey te 100 f,u, over much of the sky and thereby
- obtain a much larger statistical sample for study et 10 Me/s. Observations of ;
- sources at high genith engles with the White Lake Dipole 1nterferometer would hnl
of value in cheeking the various assur*ptions made ebout zenith angle
‘ dependenoe cf the anterna gain, :



Table 7.1

FLUX DENSITIES OF SOURCES NEAR THE ZENITH

(2 < 15°)
OBSERVED z 10 MHZ  EXPECTED
S DEC  SOURCE Lo gk NOTES WEIGHT
0% 24 63%9 3¢ 10 360 + 85 1200  steep bgrd slope 4

00 2 51.9 #3C 20 220 + 40 250  conf. by 3C 22 35

00 49 51.0 *3C 22 155 + 20 125  conf. by 3C 20 4
0L 10 49.3 *3¢ 35 175 % 30 175 8
8] 34" 8 i€ M B 16 9
02 21 42.9 *3C 66  T40 £ 170 350 169
02 22 39.9 #3C 65 195 + 30 165 21
02 35 59.1  3C 69 UL 200 220 1 record S = 180

02 48 39.4 4C 39.10 140 + 45 100 . issibide 15

05 17 41.4 *3C 84 2000 + 380 1800 includes 3C 83.1 861

03 25 55.2 *3C 86 230 + 50 215  bgrd hump 21
04 06 42,9 *3C 103 210 + 60 230 steep bgrd slope 25
04 16 579 *3C 111 480 + 60 540 150

04 47 45:.0 > *5C 129 300 + 55 260 includes 3C 129.1 18

04 59 46,5 * HB 9 690 + 120 800 integrated flux 40

05 02 38.1 - *3C 154 670 + 100° 1100 bgrd hump 22
06 07 48.1 *3C 155 275 + 50 90 : 4
07 42 38,0 3¢ 186 Q25«45 120 25
07 46 56.0 *4C 56.16 190 + 35 220 10
08 11 48.3 *3C 196 460 + 140 3 bgrd confusion ? 127

08 20 434 #5C 199 160 + 30 2 4



Table 7.1 continued

el
r\fsi\b\‘- 2

OBgitYED DEC SOURCE 131’}[%(12 EX;EJUC)T(ED NOTES WEIGHT
08® 39" 58%0+0%9 * 190 + 60 12
09 07  43% 3C 216 UL 70 160

09 19 45.8 *3C 219 390 + 110 340 167
10 10 46.6 3C 239 UL 70 160

10 15 39.5 4C 39.29/30 145 + 35 100 36
10 31  58.6  *3C 244.1 200 + 45 200 48
3057 80 6 87T ues . & 12
11 13 40.8 * 3C 254 190 + 40 165 113
12,49 572 MG 130 % 35 3¢ 277.1 2 8
32 ..5% 47.5 * SC 280 190 + 50 160 conf source foll 34
12 57 38%+1% * 155 + 40 AC 38.34/37.35 2 10
13 05  46.7 *1 160 + 65 Abell 1682 2 18
13 37 39.0 *3C 28 190 + 70 145 184
147201 = 52 .3 4C 52.29 100 + 30 80  conf by 3C 295 18
14 © 20 52°% 3C 295 65 + 35 £60  conf by 4C 52.29 9
14 15 49%40%9 125 + 45 4
14 25 37.9  #4C 38.39 230 + 60 340 110
14 56 47.9 * NRAO 462 180 + 40  (130) 3
15 22 43264079 # 155 + 50 6
15 23  54.6 3C 319 140 + 35 150 21
15 35  56.0 3¢ 322 130 + 20 100 8
16 03 44.3  *4C 44.27 150 + 25 100 10
16 09 66.1  *3C 330 160 + 65 220 11



OBSERVED

R‘A.

i6® o8°

16
17
18
18
18
19
21
21

22

23

28
24
07
29
43
58
17
54
44
22

DEC

4423
39.6
51.0
48.5
48.7
45.6
40.6
60.7
37.8
39.5
58.6

Table 7.l continued

SOURCE

* 3C 337

* 3C 338
3C 356
4C 48.45
3C 380
3C 388
5C 405
5C 430
3C 438
3C 452
3C 461

10 MHZ EXPECTED

FLUX
215 + 55
410 + 75
130 ¥30
¥lot 40O
190 + 3%
300 * o

13500 + 3500
265 + 70
150 + 20
450 + 90

28000 + 2800

FLUX
70

540

160

280

300

390

NOTES

interferometer

bgrd complicated

interferometer

WEIGHT

11
130
12

24



FLUX DENSITIES OF

OBSERVED
R.A.
00 19"
00 39
o’ 58
oL 06
01 07
o1 34
gl 8
01 . 55
02 "%
02 32
02 56
05 8
03 33
05 57
05 - 57
04 12
04 12
04 20
04 35
05 01
©H 5k
06 11

DEC

15%5

350

68.1

50410

d9.é
50.1

20.8

28.7

3446

315

17.0

“0L.2
10,3
145

11.3
14.2
14.5
29.6

2542

22,0

Table z o.&

s

SOURCE
3 -9
19

51

33
135
4¢ 29.03
.36 47

»5 o

* 3G 68.1

* 3C 68.2
75
7

3G
3C
30
3G 98
4C 14.10
- 3¢ 109
4C 14.11
AC 14.12
* 30 123
* 30 133
* 30 144
5C 154

G 8T

89’v

15°)

10 MHZ
FLUX

160 + 65
UL 80
200 + 55
175 + 40
455 + 55
105 + 40
320 + 60

170 + 60

160 + 20
210 + 50
375 + 100
265 + 55
460 + 180
260 + 45
225 + 50
280 £ 45
60 + 30
350 + 75

1000 + 210

165 + 40

125 x 50

EXPECTED
FLUX

200
L

180

110

110 -

75
130
1150
140

4650 & 1700 3500

220

SOURCES AWAY FROM THE ZENITH

NOTES

WEIGHT

10

20

21

appear as one

P 0356414

(P 0411514, ‘confused -
( ~ with
(P 0418+14/P 0419+14

p-

10



OBSERVED
R,

06" 1™

Table 7e4_contibued

06
06
07
07
o7
o7
07
o7
08
08
08
08
08
08
08
08
09
09
09
09
09
09

20
1
00
11
24
26
35
13
00
03
03
20
24
31
1

55 .

03
05
16
20
23
36

10 NHZ  EXPECTED
FLUX

250
210

210
150

- 290

(300)
(600)

200
160

200

200

240
150
130

150

50
170

DEC ~ SOURCE = Lo
2297 * 3C 157 470 + 100
4.5 30158 190 + 50
2144 3C 166 145 + 30
255 *5C 172 155 + 35
11,8 30175 210 + 65

s BED ww
24,7 *4C 24,15 285 + 45

22%8+1% * 180 + 45
01.9 3C 187 UL 180
14.4 3C 190 195 + 40
10.7 3¢l 250+ 60
24.3 * 30192 190 x 40
064l 3C 198 230 + 50
2944 * 30 200 160 + 55
11,6 40 11.28 195 + 70

29264022 * 190 + 40

11%+0%3 415 + 110
16, 3625 175145
18.4  4C 18.28 235 + 70

-11.8 3C 218 5000 + 1250 5200
5146 40 31.33 130+ 25
14.9  4C 14,31 205 + 65
24,7 = 4C 24,20 80 + 20

90

NOTES

S/L of 3C 144 %

gomplex bgrd
S/L of 5C 144 %

P 0722/0725+12

P 0830+11

AC 29.31 2
P 0907+18

P 0922+14

WEIGHT

29
i8
13
18

10

Wi

- 28
31
25

69
12
130

24

35
15
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Table T.4 continued

OBSERVED 10 MHZ  EXPECTED

R.A, . DBC  SOURCE Luy ¥inr NOTES : wmém
09" 38" 360 . 30223 100430 210 L
09 40  13.9 30 225 140 + 45 120 conf by 3C 228 . 6
09 46  07.6 3C 227 590+ 100 480 2
09 48 1444 30228 190 % 35 200 conf by 3¢ 225 18
10 00 29.0 %3024 30480 380 ,_ ; 8
10 008 06‘.7 : gg Sgg 200 + 45 180 e 18
10 41 123 30245 165+ 40 120 A
10 54 18965521 _ 1280 + 60 - e g
11 08 105 402138 250460, (28) PIML - 0 @
1107 25.2 36250 390195 390 o 12
142 23 et twae o1 s 20
13 43 498 30264 795+ 170 270 G B
11 A 385 3025 BT 260 ﬁ ‘
1 59 735 30266.1 210+60 160 - o o4
12 19 339 36 270.1 130 + 50 . 100 , o5
12 29 12,6 3C 274 8800 % 1600 9000 910
12 57 28.3. % COMA C 470 x 90 : Coua cluster, conf 279
13 09 27.6  3C 284 120 % 25 M sty Gt T 12
15 30 30.7  3C 286 85 + 25 50 15
13 51 51.6 * 3C 295 210 + 60  (110) 8
14 21 198  3C 300 v290 + 60 240 : L
15 05 26, *30C310 680+125 630 S ‘ "';75

15 11 3193003 135 + 35 _ %



OBSERVED

R4

lSh 50m

16
16
16

17

Ol

49
19

13

47
22
36

DEC
2432
02.0
175
05.0-

<01.0

2345
29954025

2540
26.9

Table 7+4 continued

10 MHZ  EXPECTED

SUURCE

FLUX
3321 207
L 1602 30
3 334 UL 130
3C 348 5390 % 840
3¢ 355 2090 % 300
5 409 660 + 170
0{2‘;" 1250 % 400
3C 433 85130
3C 465 525 & 85

FLUX
150
800
160

2500

-

2000

890
1300
560
410

NCTES ‘ WELGHT

15

186

24

7

integrated flux 30
-



Appendix 8A

CRL Flux Densities at 22.25 MHz for Sources
Observed at 10 MHz

SOURCE

389
3¢ 10
5019
3C 20
36 22
o LYY
3G 351
30 35
26 95
3C 46
3¢ A7
3653
3¢ 65
3C . 66
3¢ 68.1
3¢ 69
2078
5C 4719
3C 84
3C 86
3C 89
3C 98
3C 103
3¢ 109
4C 14.11
3¢ 111
3¢ 123
3¢ 129

3C 135

FLUX DENSITY

85
6500
65
130

150
95
280
45
70
225

85
3000

95
125
120
840
125
155
240
130
130

30
270
860

75

ERROR

30 per cent
25
15
15

20
20
20
30
30
20

30
30
20
20
25
25
20
30
20
30
35
30
20
20
30

20

NOTES

does not broaden response

broadens antenna response

includes 3C 83%.1

on background "hump"

includes 3C 129.1



SOURCE

30
3
3¢
3¢
3C
3C
30
3C
3C
4C
3G
3C
3G
30
30
3C
30
3C
3C
30
30
3¢
30
3C
30
3C
3C
30
3C
30
30
3C

134
144
153
154
157
158
166
172
175
12.29/30
186
187
190
191
192
196
198
216
218
219
223
225
227
228
234
237/238
239
245
247
250
254
264

1y

Appendix 8A continued

FLUX DENSITY ERROR NOTES
440 20 per cent
2900 20
80 20 peak flux density, broadened
120 30
520 25
110 25
120 50 no background confusion
60 25
13D 20 <
110 25 peak flux density, broadened
55 30
110 30
75 20
80 20
130 20
180 30 on background "hump"
165 30
85 20
1800 20
165 25
50 50
95 20 partly conf by 3C 228
220 , 30
100 20 partly conf by 3C 225
225 25
80 30 confused
25 30
50 50
40 20
105 30
90 25 confused by Cas A S/L
225 20



Appendix 8A continued

SOURCE FLUX DENSITY ERROR NOTES

3C 265 60 30 per cent

3C 268.1 80 30

30 274 4800 20

3C 280 100 20

Boma-C 2350 25 excludes 3C 277.3, broad
130 06™, 4698 100 20

3C 286 65 30

3C 288 T0 30

3C 293 60 30

4C 52.29 30 50 confused by 3C 295
$C-295 120 30 confused by 4C 52.29
3C 300 120 50

4C 38.39 on background hump
3C 310 295 20

3C 321 110 30

3C 334 T0 20

3C 337 65 30

3C 538 215 20

3C 348 2500 20

26 555 1150 20

3C 380 255 25

3C 388 80 20

3C 405 26000 : 20 Cygnus A

3C 409 450 25

8C 453 170 20

3C 438 200 20

3C 452 290 20

3C 461 47000 Cassiopeia A

3C 465 195 20



Table T.2

VALUES OF R(10) AND OTHER DATA FOR

SOURCE R(10)
i 3¢ 10 0430
3¢ 20 0.88
3 22 1.24
30 35 1.00
3C 46 075
3¢ 66 2.11
3¢ 65 1.18
50 69 049
AC 39.10  1l.40
3C. 84 0.97
5C 86 1.07
3C 103 0491
30 111 0.89
3C 129 1.00
HB 9 0.86
5C 134 0.61
3C 153 3,06
3C 186 14064
AC 56,16 086
3C 205 1.35
3C 216 Q45
3¢ 219 led5
3G 239 Oedd
AC 39429/30 1.45
3C 244.1 t.oo
3C 247 75
36 254 1,15
X 3C 277.1 t.Bl

.

OPPICAL
OBJ ECT

SNR

?

%
&(D3)

G(ED2)d el
7
?
?

G(Ep2) o1

i 4
?
?
(&)
SR

G el
Qse
G
Qsr
Qsr
G(ebs)

sr

G el
Qsr
Qsr
Qsr

14.5
19.5
12.3

12.0

19.0

18.0"

17.8

17.8
18.3
17.5
17.5

15.0
18.4
175
18.0

SOURCES NEAR THE ZENITH

IDENTIFICATION
QUALITY

1

Wi

W e N

- N

+

& 88 3

+ 4+ + + + F o+ o+ o+ o+ o+

ERREREY G

I1

01
11
12
15

of ¥

17

0l
17
13
01

02 *’
13

26
31
37
43



: 0f the réugldy half a éﬁsen mazasieé em:%saien ams e‘h&eﬁa& by
© ANE,, o:aly ﬁ}‘% m HBO have been analysed at the tim of writing, M3 was
carefully chserved over a periaﬁ of a fartaigh‘k in early %eambsr, 1965 The .
: si@slwtamim on & given trensit was about 2 or 3 to 1, and some three or
four transits have been added mumerically st each declimation to achieve &
i ‘bet‘ker ratio. After mmet&an for iorespheric absarpﬁw end nmriasl
”iﬁ%&gratm, the drift curves in baagxs ky 55 65 7,8, and 9 were combined
between r.a. 0010 and Gﬂé to mﬁm the eontour map on the next sheet.

e The unit here is arbitrm, and the zero level chosen at the mean ‘#gekgwm

‘ Invel As on all maps of this rsgien, there is eensi&erabh mekmuna : 7
‘ em;ian; at least gj of the ar%itmry units, end it 18 not stwpz‘iaiag that
~ the #1% contour is the first to enclose the source completely. The shape of

 the source is in fairly mé acreement with hig?wr«fzﬁequemy maps, & small

source to the south of the gelaxy and 1ving on the majer axls projected being
confused with the main source at 10,03 Mc/s. The awtry of the 10 %19/5 =
_contours about the optical nebula is urBloubtedly real. At this time of year
refraction is in the wrong sense to account for it, z'mé!’ also point sources
transiting before and after the nebule were carefully csheakaa w!m: +the

amtz-y ‘mam apparent f’m individual drift auwas, At present. two
possi‘bi}.ima arise to account for the assymmetry a) it s produced by the

ey lumpiness of the ’bazkgmn& end b) it represents "he.lu“-d:yge eaisﬁ@n (ar a

~ nearby confused source) of relatively steep spectrum. A certain asymmetry i
* relative to the 38 We/s contours of Baldwin end Kenézerdina may arise from %h o
low resolution of the 10 Mo/s map.
The reductions of HB9 show an angule.r a.imi:ar ﬁt‘ 1.? & ﬂ.»a, whiah
. s in agmmne with the wa ¥e/s t‘ﬁﬁM&r of 198 300 .

‘ wa 1ittle &f t‘he yrsaaas ing &f’ the %aaakgre&né survey in the

5 Phase IT work has been e;arrieﬁ out, Pml&minary inspe@&ian of those érif% ms

rs@e.lm‘l in detail shows strong resemblance to the 178 ﬁe/s map of Turtle and Méﬂa, :
exeept for &) deep sbsorption near the galactic aqmtur towards the reglon of
the centre of the galaxy, and in the positions of most of the br! ght a;stieai m

- ugema, ’fa) & deep tmgh near the re;;im of minimum hrigzénaaa, mther than
. & gentle val‘igy as at 178 ﬁe/s; and s) some indication of & &em‘&le ridge to tha

"leading edge" of the Worth Cala ati@ spur. ' The survey fmﬁa Phage IT has good
wwamga of the sky batmen :’iaalina&iena 415 and +60, but As pateby alsewherm The
- Rosette Nebula and ‘&‘,SA rfsg:lona were stua*?aﬁ maiaiiy 1n Phaae II.
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The part of the galactic plane towards the gelactic centre was
 specially studied by Chris P. in the Phase I observations, but it is probably
true to say that any region of the sky close ta the plane of tha galaxy will
profit from further study ( this ain't easy though because of the awkward
transit times of much of the galactic equator ). The region around Taurus is
missing from the A.H.B, maps because Jupiter was injecting bursts typimny

% x Cass on 95 per cent of nights. This region should be clearer for. ttudy :
in the fortheoming months. Detection of interplanetery seintillstion on Taurus A
would be an experiment that obuld be attempted in 1966/67 but which was ruined
by Jupiter in 1965/66. Tt has been suspocted also that 3C 157 (IC ua) shows

| deep acintination on oceansians. This may mean a) the Penticton ionasphora has
ways and means of its own, or b) IC Lh3 contains fine stiucture This observation
is uneertain from Fhase TI because of the proximity of Jupiter for the entire
pariad in whiah obscmtions could be obteined.

e The map produced by Chr*ls Purton is appended to the mx% aheat. ‘V&ry

; canh’idemhly more detail than this is present on the Phase T arift curves,
and it seems certain that a considerable amount of finer stmeturo can ba ;
m;tigatod with the aystem as it now is. :

£) Jupiter.

_ The two salient features about this acoursed plamet sre that 1%
ruins all observations at its R.A. on 95 per cent of nights and that the
_ existing date on it at 10 We/s are in need of extensive analysis, The programme
of simultaneous observations of Jupiter undertaken in collaboration with the
MBS group at Eoulacr, Colorado seems to have yielded very low burst maelatian,
in agreement with the results of Southern hemisphere workers, The ebserving time
was chosen to cover a range of Io angles and source presentations, however, and :
‘turned out to cover the entire range of lonospherie conditions also. Betdﬁeﬁ
analysis of the existing data would likely yield some results. Tn particular,
~ AJH,B, believes that the correlation may vary from night to night. Also, does
Jupiter ever produce & clean polar é.iagrm (steady emission) at 10 Me/s ? :
Some 22 Mc/s observations suggest that it does, also some 10,05 !a/t interferometer
transits, although on these the ti‘*a-cm“stan‘h used for the obaem’aions ia too
long for certainty.







