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MR, ARNETT:

ON SATURDAY DOCTOR HALE TELEPHONED TO
GIVE YOU THE FOLLOWING MESSAGE: SINCE SPRAKING
WITHE YOU ABOUT THE DATE OF RELEASE OF THE ARTICLE
ON THE TELESCOPE, HE HAS TALKED WITH ONE OF THE
EDITORS OF TEE NEW YORK TIMES, WHO, FOR TECENICAL
REASONS, STRONGLY RECOMMENDED MONDAY, OCTOBER 29,
RATHER THAN SUNDAY, THE 28TH (WHICH DOCTOR HALE
SAID HAD SEEMED TO BE YOUR PREFERENCE),
MR, HENRY M, ROBINSON HAS JOINED DOCTOR HALE IN
NEW YORK, AND IN CONFERENCE THEY DECIDED TO ACCEPT
MONDAY, THE 29TH, AS THE RELEASE DATE SINCE
DOCTOR HALE UNDERSTOOD THAT IT DID NOT MATTER
GREATLY TO YOU WHICH ONE WAS CHOSEN.
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The Internations]l Education Board has made an appropriation
to the California Institute of Teckmology in Pasadena for the con-
struction of am astrophysical observatory snd laboratory, to be
equipped with a 200-inch reflecting telescope and many auxiliary
ingtrumente. A prime purpose of the gift is to assure the new
observatory the advaniage in its design, constructiomn, amnd operation,
of the oombined Imowledge and experiemce of the stromg group of
investigators in the research laboratories of the Institute and
in the neighboring Mount Wilsom Observatory of the Carnegie Institution
of Vashington. mﬁmmummw
of the Trustees of the Californis Institute and by that of the Bx-
ecutive Committee of the Carmegie Imstitution, talem on vecommendation
of its President, Jolm C. Merriam, as well &s by the cordial support
of the members of the research staffs of both institutions, who have
¢losely cooperated for several years in a study of the conmstitution
of matter. -OWmr-departmenti of tHE Usrmegis Institution will alse_
-faimdn the plav-of cooperation.

mﬁumwmumutom-wm
nity for securing sciemtific results of the greatest interest. fThis
can be soen from the nature of the equipment, the problems to be solved,
and the group of men assembled to attack them.

The new observatory, which will be desigmed to supplement, not to
duplicate, the Mount Wilson Observatory, will comprise two main parts.
One of these will be the 200-inch telescope with its tmildings, dome,
and suxiliary equipment, to be erected on the most favorable mountain
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site that can be found The -will be
nnwmummnmammmamo.
fxBassdenn. This new laboratory will be oquipped with instruments
and all necessary facilities for the study snd interpretation of the
observational results m with the 200~inch telescope, and for
greduate instruction and research in astrophysics. It will be supple~
mented by optical and instrusmt shops capable of constructing the |
m& A m‘ M“NT‘“’;\“Q }"» AR G R 4P 514
What may we to lesrn with the new telescope and its suxiliary
instruments? It should remder possible the exploration of many "island
miverses” beyond the Milky Way, the nearest two or three of which are
now but slightly mown. It should tell us something about the evolution
of these spiral nebulas, millions of light-yoars distant, amd mmch about
the development of the stars of ocur own galactic system, one of which is
the sun with its emcireling plamets. It should sclve many of the problems
of physies or chemistry that depend upon the enowmous masses or tempera-
tures, or upon the Limmense density or extreme texmuity, exhibited by
celestial bodies in which titanic experiments exceoding the capacity of
any terrestrial laboratory are constantly in Tess . Incidentally, it
mmmnmmummwﬁumn
nebulas beyond the range of existing telescopes.
Special emphasis is laid on the fact that a modern telescope for

astrophysical research is not merely the traditional lens or concave
mirror, gathering up starlight and concemirating it at its foous.
Equally vital is the whole battery of instruments and devices developed
in regent years to receive, record, and interpret the telescopic images
* of celestial objects. These are so important that by doubling or treb-
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ling their efficiency we may mmltiply the power of the telescope in the
samo proportion. The new gift provides for the first time for a gemeral
study of all these suxiliary instruments snd devices, and for wilme their
development to such a point as to give the telescope the highest ef-
ficiency attainable.

f/ The largest suxiliary of the telescope will be s 40-foot Michelson
stellar interferometer, attached across the upper end of the tube and
arranged 8o that it can be rotated. This should make possible the meas=-
urement of the separation of meny so-called spectroscopic imx binary
stars, giving us new kmowledge of the evolution of these stellar systems,
and throwing a £1o0d of light on the life-histories of stars.

A prime necessity is the photographiec plate in its many varieties,
sengitized to light of all wave-lengths from the extreme ultra-violet to
the remote infre~red. Through the gensrous ald of MWr. feorge Bastman
uuu.c;ﬁ.x.mnmuuuummumm
Xodak Company, further mortant improvements in photographic plates
for astromomical and spectroscopic research, equal to those recently
acoomplished under the direction of Dr. Mees, will doubtless be per-
focted.

Similar special studies of all the other suxiliaries of the tele-
scope will be made by the ablest specialists in this country and abroad.
These include the spectroseope in its variocus forms, for the analysis
of the light of celestial objectsy the mn-cmo.
mtnmmtnoun.mmmuummﬁw
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interpret the results of telescopic observations.

The success of the undertaking depends upon the intimate cooperation




of many experienced investigstors. fThe California Institute has
appointed four membors of its Executive Council in gemeral charge

of the project. The Observatory Council thns established comprises
lessrs. George Ellery Hale, Homorary Director of the Mount Wilsom Ob-
sorvatoryy Robert A. Milliian, Director of the Normen Bridge ladoratory

of the Ianstitutes Arthar A. FNoyes, ﬁulm La_;m Iaboratory of
a.
Chemistry, and Hemry M. Robinson, of the

Institute. Through the courtesy of the Carmegie Institution of Vashington,
 Dr. John A. Anderson, a member of the staff of the Mownt Wilson Observatory,
will serve as Exscutive Officer in direct charge of design and construe~
tiom. umcmmmmmmuumnm.m
B« Adams, Director of the Mount Vilson Observatory, Professor Frederick
H. Seares, its Assistant Directory Ir. Charles G. Abbot, Seoretary of

the Smitheonisn Institution; Professor A. A. Nichelsen of the University
of Chlesgos Professor Uemry Norris Eussell of Primceton Umiversity; snd
Professors Richard C, Tolman, Paul 5. Fpetein, and Ira #. Bowen of the
Californis Institute. This Oomnittee will sotively sssist the Dbeservatory
Couneil end Dr. Anderson in determining matters of policy.

Many other lesding sstroncmers, physicists, chemists, meteorologists,
and engineers im these and other inmstitutions have been end will de called
upon for advice and sssistence. Thus the Gemeral Electric Company, through
its President, ', Gerard Swope, has offered its invaluable cooperation;
and Dr. Blilu Thomeon with the sesistance of Mr. A, L. Ellis, =n able
research engineer of the oonpany, has begun preliminary work which he
believes will lead to the succeseful casting of = 200-ingh mirror disk
of fused guartz, a meterial greatly superior to glass for this purpose,
because its form remains almost unchanged wnder variations of temperature.
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Dr, Prank E. Ross of the Yerkes Observatory
mmamwmmummnmm
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Dr. Andersom, aud other members of the Mount Observatory and
R ~0ARL .
the California Institute, together with Dr. Reoss, Nr. and others

’
especially qualified to take part. &




The Internstional Education Board, at its recent anmnual
meeting in May, authorized its Executive Committee to provide
for the construction of an 'Antrephg-iul Cbservatory, oquppd
with a 200-inch reflecting telescope and many auxiliary instru-
ments, for the California Institute of Technology in Pasadena.
A prime purpose of the gift was to secure for the new Obser-
vatory the advantage, in its design, construetion and operation,
of the combined knowledge and experience of the strong group
of investigators in the research laboratories of the Institute
and in the neighboring Mount Wilson Observatory of the Carnegie
Institution of Washington. The assurance of such cooperation,
end of the willingness of the Institute to assume full res-
ponsibility for the of the Observatory and its
maintenance when completed, were accordingly made conditions
of the gift. These conditlions were unanimously agreed to by
the Board of Trustees of the Institute on July 5, and the Ex-
ecutive Committee of the International Education Board, at its
Sbwobnuntamn moeting on 0oF /Y , has ratified the arrangement
and provided for 1ts execution.

The prompt action of the Institute trustees was made
possible by the faet that on May 13 President John C. Merriam
of the Carnegie Institution of Washington, with the unanimous
approval of the Executive Commitiee of the Institution and of
Director Walter S. Adams and his assoclates of the Mount Wilson
Observatory, cordially sccepted a request for coeperation from
the galifornia Institute and assured President Wickliffe Rose




of the International Education Board of the willingness of the

Carnegle Institution to join in the proposed undertaking. For-

mal approval has thus been given to the contimmation and extension

of the cooperation whigh has been in progress between the Calif-

ornia Institute and the Mount Wilson Observatory for several

years, especlally in the study of the astronomical, physical,

and chemieal aspects of the constitution of matier.

The purpose of the Astrophysical Observatory is thus to

supplement and not to duplicete the Mount Wilson Observatory.

The chief problems in view are those that naturally it inte

the general scheme of research in vhich the two institutions ‘

are engeged. Thus the increased light-collecting power of the |

200-inch telescope should permit further studiss of the size

and structure of the galaetic system, the distance, radiationm,

and evolution of stars, the spectra of the brighter stars under

very high dispersion, the distance and nature of spiral necbulae,

and many phenomens bearing directly on the constitution of

matter. It is hoped that a 40-foot Hichelson stellar imterfer-
- l:;;;ar, designed to rotate in position sngle, may be attached
(Ie@m;{,,i-;. to the telescope. In the opinion of Professor Aitken and
€1l %5, ) others who have joined us in considering the matter, this
[Tl 4o} showld permit the messurement of the sepsration of the compons
crntid 1) ente of more than thirty spestroscopic binary sters, thus
Teastl 24| siving very complete information regarding the nature of these
W *ﬂ; l‘wm and the masses of their compomeuts.

The new cbservatory will consist of two parts. One of
these will comprise the 200-inch telescope, with its building,
dome, and suxiliary equipment, to be erected on the wost favor-




wthi, effeetie w&.ﬁ:ﬂ o Roolirva..

able high-altitude site that ean be f‘mm?\ the other will be am
Astrophysical Laboratory om the campus of the Califormia Institute.
This Laboratory will serve as the headguerters in Pasadena of the
Observatory staff and the Graduate School of Astrophysics. Its
equipment will include instruments and apparatus for the measure-
ment of photographs, the reduction and discussion of observatlons,
and for such astrophysical invo-tiytim &8 can be made there to
the best advantage. Its instruments for the interpretation of
astrophysical phenomena will be designed to supplement those of
the laboratories of the Institute and the Pasadena laboratory of
the Mount Wilson QObservatory. It will also include an optical
shop, but the astrophysical lnstrument shop will be housed in a
separate building, to avoid the effects of Lhe vibratlom of machine
tools. |

The value of a telescope depends as much upon the efficliency
of the instrwsents and apparatus aud. to receive, record, and
interpret celestial lmsges as upon its optical and mechanlcal
perfection and its light-collecting power. In the present plan
speeial euphasis is therefore laid upon the development of all
forms of suxiliary apparatus, such as specirographs and thelr
optical parts; photographle plates of the various types required
for sstrophysical and speciroscople researeh, radiometers, thermo=
couples, and photoelectric cells; recording mleorophotoueters
and other forms of measuring machines; and laboratory apparatus
for reproducing or interpreting celestlal phenomena. The study
of these suxiliaries will be pushed forwerd as rapldly as possible,
in view of the feact thet any results obtained will be lmmediately
applicable in existing observetories and laborztorles.
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In opder to expedite the work, President Wickliffe Rose D

proved its initiati ately after the M%%_H
Galifornia znf:_t_a_‘__ te trustees on July An Observatory Counecil,
— — :

consisting of four members of the Executive Couneil of the Calif=-
ornia Institute, waes placed by the trustees in full charge of

the design, construction, and operation of the Astrophysical
Observatory and Laboratory. This Gouneil consists of Heassrse.
Robert A. Hillikan, Arthur A, Hoyes, Henry M. Robinson, and
george E. Hale (chairman ). fhrougn the courtesy of the Carnegle
Institution of Washington, Dr. Johm 4. anderson of the Hount
#1lson Observetory hes been appointed by the Observatory Council
as its Executive Ofiicer, in direct charge of design and con-
struction., A&n Advisory Committee, including bre Walter 5. Adams,
Director of the Nount Wilson Observatory; Professor Frederick

H. Seares, Assistant Director; Dr. Charles G. Abbot, Seeretary
of the Smithsonlan Institution; Professor A. . Kichelson of the
University of Chicago; Professor Henry Korris Russell of Frince-
ton University; and Professors Richard C. Tolman, Paul S. Epstein,
and ILre S. Bowen of tue California Institute, will ald the Obser-
vatory Council and Dr. Anderson in determining matters of poliey,
and many other leading astronomers, physieists, ghﬂut-, neteor-
ologists, and engineers in these and other institutions will b.
enlled upon for edvice and assistance. Dr. St. John and Dr. King
of the Mount Wilson Observatory, who were attending the meeting
of the Intermatiomal Astronomlcal Union in Leyden, were at once
requested by cable %o look up many matiers ealling for early
deecision, and the reports they have presented embody much valuable '
information kindly givem Dy leading authorities on the design
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and conmstruction of instruments.

The first decision of the Observatory Council and the
Advisory Committee, supported by the unanimous opinion of every-
one consulted in this country and abroad, favored the use of
fused silica for the 200~inch and other mirrers of the large
felescops. President Gerard Swope and Dr. Elihu Thomson immed-
iately promised the cordial ecooperation of the General Blectric
Company, and work was undertaken in July &t West Lynn, Hassa=-
chusetts, under the personal direction of Dr., Thomson., After
coating with bubble-free silica the face of a 228-inch disk
already in hand, a 60-inch disk will be undertsken, for use as
one of the mipor mirrors of the telescope. If this proves to be
satigfactory, a stlll larger disk will be made before the cast-
ing of the 200-~inch mirror disk is attempted.

4 methemstical study of the optical design of the telescope
which Dr. Frank E. Ross of the Yerkes Observstory, with the
kind approval of Director Edwin B. Frost, f-‘“.’“’“‘-ﬁ- to Pasadens to
undertake, bas led to the adoption of the ratio F: 3.3 for the
200-inch mirror, The field of sharp definition in the principal
focus of such a mirror will be small, but the possibility of
photographing extremely faint sters, especially in the spiral
nebulae, makes such a powerful concentration of light highly
advantagsous. Dr. Ross, who will devote himself to these
optical problems during the coming year, alsc belleves that a
lens can be desligned, for uvwese in the converging beam, which will
serve when desired to give a mueh larger field, also with a
grort equivalent foeal length. It is planned to use & Casse-
grainiasn combination with & ratio of F: 10, having a sharp
field 30" (17 inches) in diameter, for spectrographiec and other
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work, 4 coude arrangement similar to that of the 1l00-inch
Hooker telescope, permitting the images of celestial objects

to be formed in a constant temperature laboratory, for study
with large fixed spectrographs, rediometers, or other auxiliary
instruments, 1s also projected.

Dr. Pease has devoted econsiderable time to a study of the
telescope mounting, which has been facilitated by his previous
work in designing e
¥uch additional st;ﬂ;y will be necessary, however, before even
a preliminery design can be adopted, because of recent advances
accomplished by telescope builders in this country and abroad.
It is our hope that an equatorisl design of the fork type, of
sufficient rigidity to carry & 40-foot interferometer and meet
other severe reguirements, ean ultimstely be worked out. In
this m#th cooperation of many leading
engineers, ineluding ¥r. Gano Dunn, ¥r. ismbrose Swasey &nd his
associates of the Warner & muy Company, and others of wide

experience.

The extensive investigstion of suxiliary instruments that
forms & prime feature of the general scheme has been begun, and
will soon be developed in various directions. Mr. George Eastman
and Dr. 0. E. K. Mees have generously agreed to deal with many
of the special photographlic problems at the Research Laboratory
of the Eastman Kodak Company. A Zeiss recording microphotometer
_Mbmomrd. and will be used in 2 comparative study of
various forms of this instrument. Dr. Sinclair Smith will ate
tempt to develop snd improve the radiometer recently used very




-7-

" sustessfully by Dr. Abbot with the Hooker telescope in measuring
 the dﬂ.stribuum of cmg in thq spectra of stars of several
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A comparative study of uﬁnul possible high-altitude sites
has been undertaken. Precise measures of the seeing, rather than
estimates, are desirable. Dr. Anderson accordingly devised a
#simple means of measuring the atmospheric oscillations of star
imeges under & power of 600 with & 4 or S-inch telescope, and
¥r. Ellerman tested it satisfactorily on Hount Wilson, in com-
parison with the estimales of experienced observers with the
60=ingh and 100-inch telescopes. Preliminary observations with
this method by Messrs. Ellerman and Humason have been made at
palomer and Horse Flats, and some tests mede by Dr. Abbot and

¥r. lMoore at e Mountain w that th&auo, like the others,
L u. aﬂ»u
dessrves eareful mlmt.lon. 11 be faemum by the
:"-—"'ir(

loan of three sets of mording meteorologlicel instruments by

pr. Charles G. ¥arvin, Chief of the U. S. Weather Buream, who
has slgo kindly supplied us with many mmwuz data for
rious $146s in Oaiifornis b Avinesms ~

The policy of the Observatory Gouneil, in 21l phases of this

undertaking, 1s te bring inte cooperation the most competent
suthorities in their respective fields. The willingness of so
many leading men of science to lend their assistance, and the
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