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R.D. 1/518

RADIO DEVELOPHENT L TORY, Lot

DEPT, OF SCIENTIFIC & INﬁUSTRIAL RESEARCH, WELLINGTON, N,Z,

BEPORT ON THE INVESTIGATION OF THE "NORFOLK ISLAND EFFEGTY.

1. INTRODUGTION,

On April 4st, 1945, the offiecor Cominanding Unit 59
(Norfolk Island) reported to R.N.Z,A.,F. headquarters that
since Mareh 27th, 1945, an inerease in noise had boen
observed on the C.0,L. rango tube eaeh morning and
évening, The set, turning gear, aoriel conngetions etc.
had been checked and it was shown that this noise
increase came frow: outside the sete The offeet was
observed only as tho sun was rising or setting and lasted
Lfor about half an hour, The maximwa inerecase of noise
Was on the bearing of the sun and rotation of the aerial
showed noise fluctuations corrosponding fairly closely
to the radiation diagram of the aerial. At it nmaximum Y
the noise reached saturation on the azimuth of the sun — 35°S.
and pesks of noise were also observed on azimaths
corresponding to the first and seeond pair of slde lobese.
Switching off the Transuitter had no effeet on the noise
end the inerease was not observed on the B.L.l,

2o PRELTH T ION

The report fram Unit 51 was referred to the Radio
Development Laberataory of the Departmont of Scientific
and Industrial Researeh and was discussed between offiecrs
of the R,N.Z,A,F. and R,D.L, It was decided that the
phenonienon should be further investigated, firstly to
ascortaln the reality of the effect whicﬁ had not heen
reported before) and secondly to give soie idea as to what
further action should be taken,

Unit 51, which is on twenty-four hour watch, was
instructed to record the Inecrease in noise and the azimth %
of meximum inorease every few minutes and the tie — 40°S.
observations were taken daily so long as the taking of
these observations did not interferc with operational
requirements, A general deoseription of the weather at
the time of taking the observations was also asked for,

Unlts L4, 5, 6, and seven operating C.0.L.'s in il
Naorth Auckland are on daylight wateh only exeept for
special periods when airoraft have to be tracked at other
tilles. These Units were instructed %o set special vatches o
an hour centred about sunrise and an hour centred about
sunget and to take observations as detailed for Unit 51,

Enquiries were also made as to whother any sets on
other frequencies had observed the effect,

No evidence of solar radiation on 200 iic/s having
been detected was found in the literature and caleulations
on black body theory indicated that the amount of ecnergy
available would scorcely be debectable on a fully effiecient
C.0,L. receiver. Southworth's work in the ecntinetre
region indicated o general agroenment’ with black body
theory at these frequencios and it was felt that if the
Norfolk Island effect were established an Interesting field
of enguiry would be opened up, .
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RESULTS OF PRELIMINARY INVESTIGATION, | Foaic

The results of the observations taken at the five
C.0,L. stations arc given individually belaw, together
with notes on the various sites. The silgnificance aof
the results will be diseussed in paragraph l.

3.1 Unit 51,

The C.0,L. stands at a height of 1,800 feet noar 1 30 s.
the north western corner of Norfolk Island. Thore is
an unobstructed view all round and the sun rises and
sets over a sea horizon. The station is and has been
on continuous wateh but the phenonenon under diseussion
wes not observed until March 27th, 1945, It is wn-
likely that it was developed to any notieecable degree
before this date.

In the period iarch 27th to April 4st the weather
was fine, the preceding week having been wet and foggye
The noise increase was vory striking the grass reaehing
saturation on the azimuth of tho sun and sometines on
azinuths corresponding to the first pair of silde lobess

During the period April 42th to April 23rd, the 35°s
mmﬂwrm@svmddﬂoemdthmu\@SMMMImhlmﬁibg. £ 4
The noise increase was observed only on the 42th, 14th,
20th, 298t and 25rd. On the first four days tho effect
Was obgserved at sunset and on the £ifth at sunrise, in
every cage there was more or less broken cloud along
the horizon., On the 20th and 21st the azimuth of
maxdimug noise was reported to be not that of sun, which
Was obscured from the station by cloud, but was about
elght degrees to the north, 1In each of these cases
the aziimth of raximun noise apneared to eorrespond
with that of 2 brightly illuminated bateh of sea, A
no tiline wag there any inerease in noise observed on the
Bolie i or iy &

Je2 it 6

The C.0,L. stands at a height of 4,000 feet near
North Cape, New Zealand. There is imeh high land in
the viecinity, most of the hills being of nearly the ~— 40°s.
saile height as the station and the only really clear
outlook is to the north, To the east ana west the
horizon is much broken and while the sun rigseg over a
sea horigon for most of the year and ean be observed
always at o low angle to the wost 1t sets behind hills
and for most of the year is lost at a comparatively high
angle. Also irregularities in the site are known to
distort the vertieal radiation pattern seriously and
it is not at all clear where the lobes are on 1108t
azimaths,

The station is now on daylight watch only.
Previously it was on continuous wateh and never reported
the "Norfolk effect”s gpecial watches were kept from
April 44th ti11 April 47th. The weather was generally
fine, though on four oceasions there was either fog or
an overcast sky,

No change was noticed in +the noise level at any of
the sunset periods. During two of the sunrice periods
& vory slight increase of noige was observed. On the
first occasion (April 11th) the weather was fine, on the
second (April 13th) there was heavy foge
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3.3 Unit 7.

The C.0.L, stands at = height of 730 feet near
Whangeroa on the East coast of North Auekland., The
sun sets behind land but riscs over a sea horizon,
The station is now on daylight watch only, During
the period in which it wac on continuous watch the
"Norfolk effect" was never reported., Special watches
for the Norfoll effect wera kept from April 12th to
April 48th. No increase was noticed on the first two
dayse. The Officer Cormanding the Unilt then decided
that the erfect night be too slight to be readily
observed on the renge tube and a microameter was
installed between the receiver output and the diode
liiter, The procedure now adopted at this Unit was
to record the meter readings for normal noise. The
aerial was then swept slowly ecross the azimmth of the
sun, the neter readings and azizmth being recorded overy
two degrecs. The sweed was taken from nor:ial noisc on
one side of the sun to nor .1 noise on the other side
of the sun., Prom one to five Sweeps were coimleted in
any onc period of noise ineroaso. On each of the days
from April 414th to April 18th some inerease of noise was
observed at both sunrise and sunset, Where rnore than
one couplote sweep was taken the aziimth of the noise
boaks could be seen to have drifted in the sang
directiqn as the changing azirwth of the sun, However,
a comparison of the actual azinuih of any. peak with the
calculated agimuth of the sun at the sawe tine secemed
%0 indicate that at both sunrise and sunset the azi:mth
of maximun noise alvays lay about 3° to the north of
the calculated azirmth of the sun, The timing of the
radio observations was not very accurate as the tie was
taken at the beginning of the sueep and not at peak
etor reading. Also the aziruth of peek weter reading
nay be out by about 19% The aifference in azimuth
may not be significant, Hovever, &1 four setg of
observetions in which this c¢ffect could be investigatod
showed it and it werits further investigations
The naximuin inerease in current on the different dates
varied fror about 10% to about 50% on the norrnal "noise
current”, For one sot of observations the weather is
reported as showery, for the rest the weather was fine
with various degrees of cloud. There did not seem to
be any correlation between local weather and the
magnitude of the effect,

Dell Units,

The C.0.L, stands at a helght of 1580 foet near
Haunganul Bluff on the West Coast of North Aucikland,
As observed fro:m the C.0.L, the sun rises over land
and sets over a seoa horizon, The station is now on
daylight watch but no sunrise and sunset effect was
reported during the time vwhen it was on continuous watch,

Special observations wvere taken from April 11th to
Aprll 47th., No increase of noise was observed at any
of the sunrise periods. On the .evenings of +the 12th,
14th, 15th, 16th and 17th a slight inerease in noise
(from 1/16" to %z on differont occasions) was observed
Just before sunset. The noilse increaso iwas spread over
from 8% to 16° in azlimth, on the last four occasions
the maximwi noise wag ¢ Y cinately on the aziiwth of
the sun., on April 12%h, however, there searis to have
been a slight increase (4,/46% increasing to ") at an
azliuth some 60° higher than that of the cun. The sky
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was overcast and theore was local rain at the time and this
inerease may not have been the effect sought,

3¢5 Unit b,

The C,0.L., stands at 840 feot on a cliff top on
the west coast across the istlims from Auckland citye
The sun rises over land and sets over a sea horizon as
observed from the stations The gtation keeps daylight
watches and is also 'on the ainr! vhenever aireraft are
expected at other hours, During the tiie when the
station was on continuous watch the "Norfoll Island
effect? was never reported. Special observations were
nade from April 40th to April 19th bus during four
sunrise periods and one sunset period full observations
could not be de as the set was required to track aip—
craft. On three occasions an increase in noise was
obsorved. On April 13th there was an lnerease of 0,5 cra.
in the noise level for about 15 minutes after sun rise.
The effect was spread over 5O £0.89 4n azliuth and there
Was no drift of central bearing, On April 418th there
was an increase of noise for 15 ninutes before sunset.
The maximum increase was 1.0 cm, in the niddle of the .
period. The width of the disturbance was from uo to 10
in azimuth and there was no drift of agzimuthe A sinilar
offect was observed at sunset on April 19th but the
maximum noise increase uas only O.5 cin.

DISCUSSION OF RESULTS OF PRELIMINARY LNVESTIGATION.

Observations of noise level in C.0,L. receivers in
the New Zealand ares indicate that at swarise and sunset
a detectable anount of noise over and above nornal noiso
ls received from a direction roughly that of the sun.

The observations outlined above aro admittedly crude but
they .do seem to indicate that more energy is sometines
radiated froi1 the sun on 200 Me/s than would be expected
on black body theory. It copeare that there has been

an increase in this energy recently though too rwmch
stress should not be laid on this increase., In tho

New Zealand stations the increase over normal noise vias
S0 small that it dght in the past have been missed., A%
Norfolk Island, however, the increase was quite striking,
The officer who was in charge of the station when the
effect was first noticed had been there for a year and is
convinced that had there been any inecrease before it would
not have passed unnoticed,

Corparison between the results obtained by the
different units cannot be c¢xact, In table I where ever
flgures have been given for nornal noise and noise inecroam
the increase has beon exprosscd as a % inerease on the
normal noise, The figures suggest that the effect is
stronger at Norfolk Island than at the southern stations,

°

—4 35°s.
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TABLE TI.
Date  Unit 51 e 5 4
Tt i =
April sunrise Wil,Rainé r 7 sllgn’c Nils Nil. Operationzl
111-"(1 Usot 1 " H \l T 1" 1 E\Til.
April Ipigef! " n ! it
12th "set ! 100% o sé)lg.ght ‘ L
! , off
| ‘ azismuth |
Aprid "rige TilQRain & fog.Yery sligit | " Nil t Operatiorsl
13th Nget M o oow il iieter " B
| installed !
April rige % JERTERT ;;Orz i1 H il
11,%h "get |400% Lo 148% glignt | ®
April "rise ﬁlhhin@ﬂfog f o 7% Nil ¢ \f
15th 1get : ] 1 G f ] :'(/; slight l 11
ADT 5l s : 1t 1" nou (i “_O\/: I\Tll z Q’m{tlﬂ’lﬂ
16th wget (M v won | 30% slight | il
A?I’il Hriso 3] 1 o : 1 50'/’3 l\rll i 1
17th ierey st T BT SR 22% slight Operabiarl
April Wdse (M M W ' o obser- 2% | No gbsar—j, "
! Vuhioﬂu vations | )
4 Sth 'set 1 1 nou § )-LO% 1t : 3350
A'Ql'il Hrig) 11 i1 i g 1 No ObSOI‘- " i ::il
s ; vations !
419%h Nget M it "o l 1" 1" 1) : 17;,3
A")l’il lm 1 1} 1mn n i 1" it i i 'b Obmrrv_.
| | ations
QOth_ "Sct 100/{‘% ]‘ n 11 1 1

Results of noise level observations on five C.0.L. stations
in the New Zealand aresde

It 1s apparent that t

1hvc~41“azlon and action h
paragraph 5 below.

his effect rerits systematic
as been taken as shown in

n oy ) M OO TER NORBATIE TAT. AN SnImbntaly
FURTHER INVESTIGATION OF THE NORFOLK ISLAND TFFECT.

As soon ss it had been established that the Norfolk
Island effect was significant and was connected with
radiation froi the sun, enguiries were iede in the United
Kingdoiz, Australia and U.S.A. through the New Zealand
Scientific Liaison Officers, as to whether similar effects
had been observed elsevhere. As far as is known the
effect has not been observed in Australia, In Anerica solar
radiation is under investigation in the centimetre region
and cosile noise at lower freguencies but no reference has
been found to solar radiation on 200 Mc/s. Southworth(1
quotes Reber as stating that he had not detected any solar
rediation on the frequencies at which he was working.
However, the doscription of Reber's experinent 2) indicates
that owing to terrestial interference the effect would he
difficult to detect at the site employed. In England long
Wave solar radiation is under investigation and Sir Edward
Appleton states that work donme in New Zealand on this
problein wiould be of intereste.

A more detailed investigation of the effect was put
under way and observations are about to start. Fach of the
five C.0.L, units and any Army and Navy stations that can
take the observations are being supplied with specially
designed vacuum tube voltmeters and signal generators., The
V.T.V.M.'s are to be inserted just after the second detection
of the radar receivers to measure noise voltage., Tho signal
generators are to be used to supply standard gignals for
celibration purposes. The signal generators have all been




R.D, 1/518 PAGE 6.

calibrated against laboratory equipment and will be
rgeelibrated on return from the field, With reasonable
care the siznal generators should hold their calib?at;on.
As the station sites are very varied and the terrain is
ususlly hilly it is not possible to feed the signal

in to the aerisl at the various stations with any hope

of obtaining couparable conditions, Therefore the

signal is to be fed into the feeder lines to the acriel,
with suitable precautions for uniformity. The procedure
proposed is to switch off the transmitter, turn the
aerial about 90° from the sun where the noise is normal,
connect in the vacuwa tube voltieter and record the
moter reading. The signal generator is then connected
in and the attenuator adjusted until the vacuwa tube
voltmeter meter reading is a little above the normal
noise reading. These ikvor readings and the attenuator
reading are recorded. The signal generator ls dis-

connected and the set is ready Tor noise observations.

When an inecrease in noise voltege 1s observed,
gither of two procedures is.- adopted. EREither the aerial
is ¢ rde and forwards across the sun's
azimuth from norral noise through maxirmm o normal
noise again and neter reading, azimuth and time is
recorded every two degrees. Or the aerial is swung
just sufficiently to determine the azimuth of maximum
noise and meter reading, azimuth and tiime is recorded
every one or two minubtese These observations are to
be carried out over the s rise and sunset period
daily operational requirements peruitting. Weather
observations, with particular reference to amount and
position of cloud cover, are to be rmade for each set
of measureients,

Rosults outlined in paragraph 3 above indicate that
there may be some deviation of the angle of arrival of
the radiation from the aziimith of the sun. As all the
ovservabtions have been taken on the lowest lobe of the
radiation diagran this may be an atiiospheric effect or
a local site effect. A suggestion has been iiade that
the effect is only obserwved when the sun is rising or
setting behind broken cloud and that the nolse comes not
directly from the sun but from brightly illuminated
patches of sea. The experiment outlined above was de—
signed to clear up these points as far as possible with
the equlpment available,

CONCLUSION,

The results so far obtained are too few and in-
sufficiently accurate for a foundation for any kind of
theorye. There is a strong suggestion, however, that
there was an increase in solar radiation on 200 Mc/s
ohservable in the New Zealand asrea at the end of ilarch
and during April of 1945, There is some suggestion of
a concentration or focussing. of this radiation vhen the
sun is at low altitude as the effect has not bgen
obgserved at a sun's altitude of greater than 8% above the
horigzone
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