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!Jr. Trevor Arnett, 
President International Education Board, 
61 Broadway , 
Hew York City. 

Dear llr. Arnett : 

6o Ocean Viev:· Avenue, 
Santa Barbara, California, 
September 22, 1928. 

Your telegram regP.rding a site for the 200 inch 
telescope , repeated from Pasadena, reached me here last evening. 
Since then I have talked over the telephone with Dr. Noyes snd Dr. 
Adame , 3nd find that '>.e are in complete agreement on the auestion. 
I shall be ready to come east, if necessary, after Dr. Miilikan re-
turns from a mountain expendition for the study of the cosmic raya , 
but I ho?e you wi l l agree with us that the case as pr esented in this 
letter leaves no doubt as to the best procedure. 

The efficient use of a 200 inch telescope de~ends 

directly upon a great mass of knowledge obtained with many sroaller 
instruments, which has been slowly accumulated in the northern 
hemisphere during the last century. This relates to the proper 
motions , parallaxes , magnitudes , radial velocities , and spectra of 
stars, given by the long and persistent use of meridi~ circles, 
visual and ~hotographic refractors and reflecting telescopes with 
apertures up to 60 inches. Many years must elapse before such 
knowledge of southern stars can com98re with that now available in 
the northern hemisphere. Tho instrumeuts in uee there are F~ll, 

and even the Harvard 6o inch reflector, and the 60 inch reflector 
which the Mount Wilson Observatory hopes to send within two or 
three years , must be actively employed there for decades to help 
close the gap. This aperture of 60 inches we believe to be the 
size now needed in the southern hemisphere. After these telescopes 
~~d others of smaller size have supplied tr.e necessary supporting 
data, tne 200 inch could be moved to a couthern station if this 
should seem wise. 

When it is considered, however , that the only 
proper function of such a large and costly instrument is to deal 
with problems beyond the range of smaller telescopes, it is evident 
that its employment in the northern hemisphere should extend over 
several decades, at least, The many large spiral nebulae that 
Dr. Hubble ~~s selected for study are earily within its reach at 
this l~titude and tLeir thorough examination will occnpy a long 
period, in view of tr.e extreme faintness of the stars comprised in 
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them. Remembering that the space open to exploration with this 
telescope will be at leact eieht-fold (very likely tr.enty-fold or 
more) that within range o! the 100 incl1 Hooker telescope, that the 
number of stars kno\'ill in the galactic syatem should be doubled by 
its aid, and that it should disclose hundred& of thousands of new 
epiral andelliptical systems beyond the Milky Way, the imme~re 
taok before it in the heavens accessible from our latitude it 
obYious. However, its ulti'llate transfer to a. southern station 
would be perfectly feasible, as· the latitude of the best re~on 
in South Africa is nearly the same as that of the only suitable 
ei tes in t be United States. 

These sites undo~btedly lie in Southern 
California or possibly in Arizo~. ns the oba~rvations of 
many yeara have shown. OUr pre.~ent comparative teats, by a new 
end rigorous method, are being made at four mountain sites in 
Southern California, but we expect also to make telescopictests 
at several points in Arizona, for which ~e have already ob-
tained extenuive meteorological deta from the Chief of tr.e 
Weather l!urea.u. The sum:.::'3r rainy aeaeon in Arizona ~d the low 
winter temperc.tur~ ±n the most promising regions, l'.ra unfavor-
able indications. Moreover, a consideration regarded by Dr. 
Rose as :tlaramount must be kept constantly in mind. T:'lic i& 
the importance of establishing the 200 inch telescope within 
a few hours ride of cuoh a strong croup of investigators as 
we have in Pasade~a. 

It is unnecessary to urge the desirability 
of entrusting the desien, construction, and use of such an 
expensive instrucent to competent and experienced men. But 
it may be worth while to poi~t out that tr.e chief eignificance 
of the ~bole plan lies in our joint scheme. At the South 
African Stations, for e~amnle, though they may be Visited at 
intervale by leading astronomers , the actual work of observa-
tion ie uaually conducted in a routine w~ by one or two 
aeaiatents , cut off from contsct with proa:uctive thinkers 
:md of necessity pursuing their duties in a mechanical ma.Ilner . 
It is n~t from such sources that ~rime advnnceo in principles 
or methods of observction a!'e likely t o proceed. Not one but 
several investigators of the highest type , conatantly 
ctimulated by personal contact and by daily discussion with 
men of the rome high calibre r.orkir.g in related :fields , are 
abcolutely n~cessary if we are to secure such advances as we 
have in view. I do not mecn, ':J:f course, that routine o~ 
servations cannot be effectively made by skilled assistants, 
or that tt-.eir ultimate 
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discussion by ver,y able investigators may not lead to ~-
portant discoveries. SuCh discoveries are sure to result 
from a well- planned expeditionary scheme . But in ad~ition 

to advances of this nature, we may reasonably expect others 
of at least equal importance if the telescope is used in 
the manner that seems to us the only permiasable one in a 
case of the present magnitude. 

To appreciate this fully it is necessary 
to take into account the recent revolutionary advances in 
the nhysical sciences, and their vital bearing on the 
progress of astronomy. The necessity of close and stimu-
lating contact between mathematicians , physicists , astron-
omers, chemists, geophysicists , geologists, and men in 
other branches of science is a vital factor in our scheme. 
Its effect has been plainly shown by the productive inves-
tigations directly result ing from such contacts in Pasadena, 
one of which was the remarkable discovery of the source of 
the chief nebular lines by Dr. Bowen, one of Dr. Millikan's 
associates in the Nonnan Br1d€e Laboratory , who had never 
previously worked in astronomy. The significance of this 
discovery was equally ia;>ortant to astronomy and physics, 
and if our nlan is carried out as projected a great number 
of similar advances may safely be predicted. I am sure 
that Dr. Morgan 's recent removal to Pasadena, where he is 
now at woric in hie new laboratory, was largely due to his 
appreciation of the value of suCh contacts with our physic-
ists and chemists and the possibility they suggest of advances 
in biological research. I also venture to believe that even 
the Astrophysical Laboratory we are planning as a part of 
our new project ~ assist in the accomplishment of Dr. Morgan ' s 
purpose . 

There. is another and no less vital -prin-
ciple underlying our scheme. In addition to the morel and 
mental stimulus that has resulted from the joint work of 
the California Institute and the Mount Wilson Observator,y, 
a stimulus which the more intimate relationships involved 
in the 200 inCh telescope nroject in its present fonn ~ould 
surely multiply, I can assure you that the work of the Mount 
Wilson Observatory could never have been done under con-
ditions widely different from those existing here. Thus 
Adams' fundamental discovery of his spectroscopic method 
of measuring stellar distances was the outcome of a combi-
nation of solar, laboratory , and stellar researches such as 
no expeditionary project has ever yielded. The discovery of 
magnetic fields in sun-spots and of the general magnetic 
field of the sun are cases in point. Another instance, vital 
to the wider success of the 200 inCh teleocope , is illustrated 
by the work of Michelson and Pea8e with the ZJ foot stellar 
interferometer attached to the 100 inch telescope. Their 
epoch-making advance in measuring star diameters and the 
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~eparation of the components of two spectroscopic binar,y 
stars was dependent upon the immediate availaoility of 
large shop and laboratory facilities and the means of ex-
perimentation they afforded. 

In still higher degree the 40 foot inter-
ferometer we have planned for the new telescope, which in-
volves greater technical difficulties than the previous 
instruments, requires exceptional shop and laboratory facil-
ities. The same is true of the maey other auxiliaries and 
methods whiCh, if provided, will multiply the efficiency 
of the new telescope many fold. We do not regard i t as the 
traditional refractor or reflector, merely carrying certain 
readily portable accessories suitable for routine work. If 
it is to meet our expectations and justify the lerge ex-
penditure of money involved , it must be a living and grow-
ing thing, profiting by the daily interest and advames of 
a large group of the ablest investigators e.nd steadily in-
creesing in efficiency and usefulness through the develop-
ment and adaptation of new i deas. In our Judgment, such 
a result can be obtained only in an environment as favor-
able as we can offer here. The a.da.ition of two or more men 
of the type of Eddington to our staff, and the or15aniza.tion 
of a Graduate School of Astropnysics resting upon the foun-
dations in mathemat ics, astrono~, physics, chemistry, and 
geophysics alvea~ prepared, will strengthen st ill further 
our uresent group. Moreover, as you know, we intend to con-
tinue the policy of inviting here for special researches 
such leading investigators, from this country and abroad, 
as Kapteyn, Shapley, Michelson , Bussell, Lorentz, Somner-
feld, and others of equal calibre who have come to us in 
the paet . 

I have written in haste , to get this off 
by air-mail to-day, and probably have failed to ansVfer some 
of the questions you have in mind. If you will wire these, 
I will reply at once. Perhaps I might add that we have no 
evidence that the 11 seeing 11 in South Africa or else...-here in 
the southern hemisphere is better than here in California.., 
if it is as good. 

If Dr. , ax Mason is with you I hope you 
will show him tnis letter, as he knows many of our group 
personally and is i nterested in the plan. 

Yours very sincerely, 

G!X>RGE E. RAtE 
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