Qotober 30th, 1953
Wailuku, Iwul
Territory of Hawail

Dr. J. L. Pamtago
Radiophysics Laboratory
c- s. I. nt 0‘
Ghi{pendale. N.8.W.
Australia

,

Dear Pawaey:

Thank youfHr your letter of the 33rxd, The
idea of an antenna im & oross is most interosting. All
along it has been my belief that eimple schemes would be
most useful in terms of results ssocured for the time and
money expended. Your comments about 1l8moc and 8mo are im
generalagroement with my findings here at 30mc aad 20mo
respectively. Apparently trying to work down toward ths
T layer coritical frequencies from the high end is fraught
with considerable difficulties,

S8ince writiang to you a month ago I have beem studying
this extraordinary ray business. The best discussion
It've been able to find here is in %Terrestirial Radio Wavas"
by Bremmer, page 284 and 385,

' Let the absolute magnitude of the earths field be
H gauss.
€ The ro frequency will be £_ = 3.8 H megacyocles.
Let the vertical incidence ofitical frequenoy of
the orﬂinhrx ray be £, meagocycles.
Thea the eztraorainary ray will pass thru the fomo-
sphere if £,<y3 £
The bafd of f‘oquenoiea whiech will pass thru the

fonosphere will be £5t 5 (lga‘ 4 foa> ¥ - é‘

- This relationahip for various values of £, and H a;%
plotted on enclosed sheset. Strong fields and low
criticals are needed. ~

Since the ray oan only travel thru the 1ono:fharo
along a line of magnetic force the situstion is similarx
t0 viewing a soene thru a lomg pipe. As the pipe moves,
glimpaea of different parts of the scene will be observed.
he part of the scene viewed will depemd upon the lengih
and diameter of the pipe. XNo informatiom seems %0 be
available upon the angular deviation a ray may have from
the line of force and still get thru. However it is
probably omly & few degrees. Thus the resolutiom will
depend upon the geiipetyy of the situation and mot upom
the magnificeace of the antenna structures.
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The cgelestial deoclination of the ray will be equal -
to the latitude of the observer plus the iaoclimatioan of
the field lese 90 degrsogé The genter of the galaxy i
at R.A. 1750 and dec. -38Y, Inspection of maps will
show that af about 44° south the field has an inclimatioa
of about 71“. Thus a celestial ra¥ from Sagittarius
should get thru im New Zealand or Tasmania where the
field is about 0.8 gauss.

Low values of £ are required. By peculiag chance
the lowest night valles of £,F3 oocux around 435 south.
I have extracted the data oa Ogrintchurch and Hobart.
This is plotted up and enclosed. There is little choiocs.
The 1953 data may be wore inmndicative but oanly two months
have appeared in print so far. :

Nothing is available out hers om the socatier of £ ¥
for these stations., However I am enclosing this data
on Kihel which may give some idea of how things are at
45 degress south. \*

Inspection of all this leade one to hellieve that
about 40% of the nights at 45° south during the momths
April thru July will have £,F3 < 1.8 MC from 3 to & am.
Perhaps Cldsgchurch is battgr in this regarxd.

At the bottom of the graphs are marked the moathse
above the hours wher Sagittarius is on the meridian.
It seems that March and April might be best,

If this tW¥%g works it offers the possiblility of &
high resolution study of cosmic static im the Wrequemoy
range 1.0 t9 1.8 megacycles along a iimited belt ia
the sky across the galactic center. Sweeps at other
dsdlinations may be made by ohanging the latitude of
the observer provided all the other "ifs* are fullfilled,

There are two major ungertainties, First: The
dowmnooming ¥y mAy be polarized N-8 or EaW. This cam
be sasily #itenked by settiag up two aniennas along these
directions And using the best cme. Sseond: There may
be a large/amount of absorption in the ionosphere evean
along the line of magnetic foroé. There is no kmowled
upon t?,é matter. OCertainly D reglom absorptiom will

abseat.” Since the ray is mnot beat in the ionmosphere,

deviative absorption should be absent. However there

fuy bd! soge other brands of absorptiomj 80 this matter
s & ghnfile, % "

! 3

The whole business looks like it would be worth a
try./ Unforfunately Hawaii is not the place as the field
is tpo weak amd too muoh inclined and the values of f,Fg

i
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are $00 high., However, I would be intercsted in making
soms arrangement widh your organization to come to
Australia next spring and assist in giving this businesas
& try, provided:

(a) You canmot find something obviously wrong with
the theory outlined above.

{b) You look favorably upon the idea.

(o) You san sell the scheme to someone of your
fellows to take under his wing as not much time is 8%1l1l
available and more than one person will be needed.

In my opinion the thing could be given a falr trial
by the middle of the summer {winter) if we are om locatiom
getting setup sometime in February. Perhaps it will be
a good idea to go over the whole business with some
ionosphere man like Bracewell who I believe is now with
your oggamization. In any case, your suggesiions and
comments will be awaited with interest.

Begt regards,

ol iler
Grote Reber
P.8. Dr. White also seemed to know & 1ot about the

ionosphere when he was here.
G.R.



