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From the time of Jansky om $o the presens, various investigpatoms
have hung out simple anfemnas tuned $o decamsier wavelengths and
sssiaured the apparent temperature of the radistion yesistanees. Ia
all ozses it has been found to de vexy high. Obyiously, such sntemnse
are immersed im aa intemse radiation field. As Jansky pointed out,
these fislds are of celestisl origin. Sines the £i0ld stirengths
desresse rapidly with wavelemgih, 44 is appazent that previous atudies
conducied at mter and degimessy waveleagihs are mevely studies of
the tail of the phencmenon. Much intaresting information should o
forshooming if high zesclutica studies were oondusisd at decamstey
wavelengths,

Msasurement$s of position ia aoptical astronomy oftem involve the
timing of an objeot as it passes by & group of ovess Mirs. This oan
bs dome with high precisiom. If a similar ssheme eould be devissd
for radio astromouy, considerable advamces would be made. 7o form
the oxoss Dairs & type of intesferense pASSeTn is necessary. It must
uwammu;m:mm:gnmtmyutnhun
will be present. The sharp begimning esa De supplied by a Lloyds
mirrey tegimigue as developed in Australia. The sharp ending mast e
provided by soms other natursl obatacle whish breaks up the pattems
afier & few lobes have besa formed. |

Thess considertions indicased apertures oa the order of many
thousands of feet would be requized. No man made devioes seomed
possidble. KEowever the earth is lagge nd perhaps soms natural
geogTaphic features oould be pus 40 werk.



Hawaidi
A search was made of possidle looations. The mosy teasible
umd %o be Ealeakals voleano on the island of Maui im the mm
um»-np This voleane is dormmat 88 no flows hAYe occuryed
since abous 1750. The first slide shows Ealeskals taxen from &
plane approximstely 35 miles $0 the nouti:ﬁ & flight fyom m».

' Eawail %o Homelulu, Oshu. The clouds are at 5000 fees. The tops

of the ¢inder oones on the summit &xe nearly & mile shove the olouds

88 $he highest point is 10,030 feet above meAn ses level. Ths second

slide shows Haleaksls from $he souihwes® takea during & olear day a3
® di#%anoe of 15 miles on & flight from Kadului, Meui %o Katlus,

H mi. m: vcry steep side of the -unn is » dourt similaz to

the nmtm-thum of continental america.

Interferomstor

She thind s1ide shows the geometzy of the siituation om aa
snlayged vertioal seale. As the soures rises ous of the ses in the
east the sea refleotion point advanoces tauud the odbserver over the
hoxison at time 7; with & velosiSy of about 1000mph. In & ehort time
1% has advanced %0 poind T whish is the middle of the lobe pattess.
Slightly later a4 tims T3 the reflegted wavefront falls upon the
vooks and is cut off by the edge of the oxaser. Thus the lobe siruacture
ends and ons is ready to study another amcc The genoxal effoat is
3ooking at an interfexence pattern thxu & narrow slis. Only & few
1obes can be seen and thess form the desired cross halrs.

Optical detemmination of declination is ssoured by observations
of angles from the poles or by observing the ssimuth of rising anéd
setting. The suouracy of these angles depends upon the primyy
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resolving power of the instrument and its calibratica. Since the
primarxy resolving powsr of any feasible instzument in redioc astronomy
will always be poor, some way to olrcumvent the above must be found.
Fortunately, & second set of oross hairs {8 available in the fomm of
setting obssrvations, - The distange Letwsen the first and segond ses
of orose hairs is & simple and mpid funetion of declination. ZThe
fourth slide shows this relationship. 1% should be noticédd thad the
curve bas spprecisdle slope A% 3ezo declinasiom. Thus the ascureey
‘of measurensnt does not vanish as it does in the case of the
Michelaon type interferometer or lobe gounting teohniques. Aotually,
$his situation ie merely the 0ld business of regiziang twe independent
sets of data to secure two indspendent seis of answers. Here the data
axe in the form of rising and setting observatiocns and the answers
oonsiss of Right Asoension and Deolinasion of the souros. |

8154

The £if4h slide is a fotograph %o the sast from Xole Kole,
whioh is & oindey coms atop $he southwest rift of HEaleakala. One
edge of the siis is formed Dy the etreighd horison line approximately
140 miles MPRY. The other edge of the s1is is foxwed by the jagged
far sdge of the crater. As can De seen, the slis is only a eoupls of
degrees wide most of the way. The orater ie about 7 miles lamg. To
the west the iopography is diffezent as HEaleakala slopes direotly %o
the asa. The bottom of the slit is Zformed Ly the moumtains of Wess
¥aui and shose on the islands of Molokai, lLanai and XKaheolawe. The
Koolan range cn Oshn s$ioks up slighily above the horizon and shus
marrows the slit & Ui for s few GégIses of asimath. Yo he north
and partioularly to the south ma,mum- rapidly aad st ome plase
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in the laster direotion nearly 20 degrees of water producesa very
wide slis. To the southeass about 35 degrees of asimath are obstruoted
by the island of Eawaii] altho some results muy be possible using
reflegtions fxom ths Alenuihahs ohannel whioh is about 50 miles wide.

. Results

‘The sixth slide shows & sample record taken at a frequency of
19.8 megacycles of the risimg of the Cygnus source. iHarks in the
margin are at seocond intervals with the 59th second omitted. The
sharp beginning and ending of the trace are apparent.

Because the earth is a ball a phenomenon kmown as divergence
is encountered. When & beam of parallel rays falls upon a curved
surface the reflected beam will be spread out in a divergent angle.
This weakens the intensity of the ray reflected from the sea so
that it cannot properly reinforce or ocancel the direct ray froa the
sky. Thus the first couple of lobes of the interference pattern are
incompletely formed. As the angle at the sea inoreased from graszing
inoidence the divergenoce deoreases rapldly and the pattern improves.
These effeots can be seen in the trace shown. The fur on the trace
is mostly toiro-trill atmospherios ocoming in via the ionosphers from
the Indies. Later in the night as thp MOF decreases fho atmospherics
-disappear and the recorder draws nice smooth traces. Local

atmospherics are practically unknown.

Troposphere
Both rays travel thru the troﬁosphore with the reflected ray
going %0 ita very bottom. Thus a study was made of refractive
bending ian the lower atmosphere. The seventh slide shows the results
for 100 represer.tative winter days computed directly from individual
rediosonds data. The bending shown is for a ray travelling thru the
entire atmosphere and arriving &t sea level at grazing incidenoe.

e — - R U
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Fearly all the variation and especially that represented by the exsroms
vtluol.in encountered in the first few hundred feet of altitude. The
large values are caused by conditions where the surface temperature
8nd humidity ars both high and both deczease repidly with altitude.
The small values are causedby ogndittonl where the surfaoce tempersture
and humidity are both rather low and then increass repidly with
altitude. |

The variations caused by obanges in temperaturs alane are quite
small because this function enters caly as the absolute tempereture
in the computation of index of refraoction. Mauch more important are
the changes in absolute humidity as this enters in & direot way and
may vary from gero to & third of the temperature term. It is of
ocourse influenced by the temperature.

The =ost imporsant part of the bending is at low altitude because
the ray is travelling at a small angle to the dissontinuities in the
stmesphere. Above 1500 meters where the trade wind inversiom is the
ray is making & much lazger angle with the discontinuities. Further-
more the absoluse humidity is never high at these altitudes, Thuas
the trade wind inversion can sc¥yFeely be detsoted. ‘

The dats used for these computations was taken froa Pearl Harbor,
Oahu betwsen 5 and 8 am. The conditions for the first few hundred
feets of altitude were undoubtedly greatly influenced by the asscoiated
1and mass and air gurrents from the Koolau and Waisnse renges of
mountains. Thus the socatter in bending is probably much greater thaa
that encountered on the open sek. Recently a ehip has been installed
about 500 miles east and north of Maui. Negotiations are uader way
to secure radiosonde data taken at $his ship. Analyesis of such data
should p:ovldo & much more reliable guide to aotual refractive bending
on the open sed.
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As the angle of inoldence &t the sea inoresses the scaster im
the bending drops Iapidly. When the angle is 1.43 degrees the nesn
bending is S5% uad the scatter oovering half the observaticns 18
1% of the values shown on the slide. For thiese reascas, the data
shown is considerably on the pessimistic side of that encountered
in praoctice. Anllyntl‘of 100 representative summer days provided
nearly the same results. This is to be expsoted as the dc-lrkattoi
. of seasons in Hawaii is wvague.

lomosphere

The role of the ionospherse in this investigntion is uneersain.

A% these very small angles of arrival the Cosmio Static wavefront
passes thru the iomosphere some 3000 miles from Maui. Thus icnosphere
soundings taken at Xihei are not indicative of actual conditioms
eacounteresd. A few simple extrapolations show that o get any results
the value of oritiocal frequenocy must be less than a fourth and
preferadbly & ssventh of the operating frequenoy. Suoh values &re in
line with the findings of the Australiaas during their moon echo
experiments.

At these ratios the effe¢t of the ionosphere sesms t0 be one of
introducing & variable absorption iastead of & variable bending. 7This
is deducsd from the faot that over a short run of days,  the Oygnus
30urce progressed along the expeoted four minutes of time per day
quite agourstely but was of marked variability in iatensity. Sowme
days it was barely perceptable; others it was clear and ‘stroag.
Apparently there is still consideradle to be learned akout the top
half of the ¥ layer.

The rapid fluotuations of celestial sources found in Emgland
and Austrslia have not bsen encountered om Maui. If they sxist at
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a2ll, they are weak and rare. Such might be expsoted beosuse of the
low geomagnetic latitude of the arohipelago. Perhaps at & wavelengh
of 15 meters the blobs in the iomosphere are too small to cause
appreciable fluctuations. When suffiolent data on Cosmic Btatie
 bas mocumilated, it is.sxpeoted to attempt cerrelations with
simultanecus ionospheric scundings taken to the sast and to the wess.

Other Bources

Only & smll amount of data is preseantly available. Howavey
quite & number of other sources have been encountered but not
fdentified. A few are markedly stronger thaa the Jygnus sourcse.

Ag oxplained above the glit widens out to the norsh so the lobe
strugture beoomes extended. Thus some of these sources overlap aad
confusion results. Part of this diffioculty is due to the very low
primary resélution in asimuth of the present antenna.

The eighth slide shows Xole Xole hill taken from the east. The
clouds are at 5000 feet and Weast ¥aui may de seen as s small bump
under the clouds about 36 miles away. The ninth slide shows the
installation in more detail with the movable framework in the baok~
ground. This framswork is presently 30 feet high, 60 feet long and
turns on & track 83 feet in dlamester. The antenns it supports is
tonporiiquad consists of two, 3 element Yagis spaced 0.7 wavelengih
colinearly. ODuring the coming summer it 18 expected to complete til
framework siliitr to the model shown on the tenth slide. Then it will
be possible to fnetall) four, & element Yagis spaced colinearly about
1.1 wavelengtt. wWith improved resolution in asisuth it snould be
- possible to untangle the multiple sources found at high declination.
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