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ABSTRACT

Puring this initial period twu principal ventures were under-

taken:

1)

(2)

the design and constructiun ui' a photoelactric photometer
employing 8 1P2L pootusmultiplier tube, for use with the
12.5-1nch refracting telescope «f the McMillin Observa-
tory. The photomster features interchangeable filtere and
diephragms and a #0lid COp-cooled tube chamber. The small-
ot diaphrags will admit only one aauure second of arc of
sky, & unique featuve of this photometer.

an extensive wvey of the literature, the objective of
which 18 a critical technical report of emsentially gll
knowr previous work on the problem of astronomicwi scelng.
This report should serve as a critical guide wot only for

our staff of workers, but for other workers in this fisld.

The design and construction of the photoseter vwas under the di-

rection of Dr. Geoffrey Keeler snd Dr. Charles Shaw, with Wr. Protherce

in charge of the elecironic recording components. ‘the critical survey

of the !1terature 1 under the direction of Dr. J. A. Eynek, with

Mr. Roger Hosfeld as the chief library research worker.



INVESTIGATIONS IN PROGRESS

(1) Choice and Design of Equipment

Obtaining the obaervatiocnzl resulia that sre sought depends on
the construction of specialiszed eguipment. The equipzent necessary
on this project 1R, first, a telescupe of sufficlent power %¢ produce
an gryreciebie mnd measurabie tremor disk of a star in the daytime,
and second, a device tc make & permanent record of the behavior of the
image.

The telescope to be used ia this work is the 12.5-inch refractor
of the McMillin Observatery which will ba made available for as many
hours as are needed. The telescops is ir excellent condition and ic
operating well. Ko alterations on the telescope ave contemplated,
with tha possible oxception of improving the dvive wechanlsm 1f thias
should prove necessary.

The slectronic means for reccrding the fluctuations of the star
image, however, must be constructed end assembled &b initio, owing to
the highly spacislized character of the proposed investigation.

At the initiation of this contract work, therefore, numsrous con-
sulietions were Leld by Dre. Keeler, Shaw, Hardie aud Hyonsk, and by
Mesars. Protuerce and Hosfelld, smong themselves and with other sstron-
omers as to the most appropriste equipment with whicia o accomplisn the
project work., It should be pointed out tbei although Dr. Asrdie and
Mr. Hosfeld were not project staff memhers during this period, they
gsve freely of their time in the discussicns and coptribut.d veluable

advice.



Dr. Hynek visited ths Naval Observatory, where gimilar work is
in progress, to consult with Dr. John Hall, director of this work.
One of the primary results of this visit, end subsequent correspond-
ence, was a cooperstive agreement between the Nsval Qbservatory and
the MeMil1lin Ohsarvetory which will climinatc nosdlesse Guplication
of effort. Xt was further sgreed thet there shall be frequent sad
free interchange of idess aud informetion. This Plan 1s working out
very well, and Dr., Hall sund his sssociates are to be commended for
thelr coopersation and devotion to the priociples of ihe free discus-
sian of scientific results.

It was agreed that the Naval Observatory shall continme to spe-
clalixe in the mnalysis of the frequency compounents of steller scin-
tilistion, particulsrly the very low frequency componenis, and upon
night time estronomical seeing. Our staff, on the other hand, iw wo
concentrate nu daytime sstropomical seeing, on the quality or the
scattered blue daylight sky, and upon the extenaisn of the study of
astroncuicul seeing, both day and night, %o the near infrared.

The discussions reported above had & direct bearing on the choice
and design of our equipment. It was decided to ccacentrate on the
construction of a highly specifalized photoeleciric photometer as the
primery plece of equipxent, to b used directly with the telescope.

The state of coustruction of the photometer, ws of Doc. 31, 1951,
13 saown in the sccompanying photographs. In {a) is shown the opti-
cal part of the photoweter. ‘he plate shown at tus top attachey A1-

rectly to the double-glide mechanism of 4he telescope camera housing.



(a)
Opticul Paxrt
of the
Photome tex

(b)
Cooling Chamber
for the
1P21 tube




Showa imxedistely below are two eywpleces. The uppermost 1s o gulding
eyepilece. This iz movible over the entire ficld and ia used sulely
with an auxilisry star thet terves as & "gulde star™, en=bling the
obsarver to insure that the telescope iz gulding properly end thst,
therafore, the star lct\llllyvbeing recorczda 1s playing airecitiy upon
the entrance diaphragn of the optical sys.am.

The wlder, shorter eycplece below the gulde eyepiece looks directily
1nto & b5* mirvor wnich can be 1lipped in &nd out of place. When the
star to be recorded i3 on the cross wires of tals eyeplece, the ob-
server is assured tust when the mirror is flipped away (hy the hand
wheel on the side) the star is exactly on the entrance diaphrsgn of the
opticel system.

In 7iew of ths extremely small Aimphragms used (to exclude the
maximue asmount of daylight eky) it is highly importsnt that the 7iew-
ing mirror system be very accurstely machined and aligned.

VYarious disphragas have Lesn mouutsd on & whesl, comirollsbls from
the outside and yex light-tight, so that the varisvie size of the tremor
diak can bs properly accomodated.

Inacdiately bohind the entrance diaphragm is viaced a Pabry lens,
which ilmeges the objsctiive of the teluscupe (rether than the star)
on the cathwdn of s 1P2L photomulliiylier.

A wneal, similsr to the disphragm whiwl but conisining a oumber of
Jans and Corning filters, 1z placed in the optical trein befors the
phototube sc that fairly narrow reglons of the spectrum {from witra-
viole. to infrired) cen be aduitted to the cell. (An lufrared fiitar
was included even though the 1P2) tube {s insensitive to this spectral

reglon, in epticipstion of the pogsibls use of & S cail.)



e 6
Photograph (b) shows the cooling chember for the 1P2L tube.
The tase of the tube is to be ramoved, and th~ leads goldered tu brass
platee which butt directly agedost @ plug of'dry ice™, kept in constant
ecantact with the plates by epring tension. (This pert of the design
was copied in part from the nighf ilme stellar photometer construzted by
Dr. Seyfert of the Barnerd Obeervatory at Nushvilla, Tenn.)
standard power supplies feed the stages of the 1P2l multiplier,
Its output will be recorded on & stacdard device such as a Brush re-
corder or a magnetic tape recorder. This part of the electronic train

is essentially standard cquipment and nged not be elaborated upon here.

(2) Burvey of the Litersture
At tbe close of this report period, an intensive survey of the

litersture had been initiated by Wr. Hosfeld, even though ke was xot

formally on tle project uctil Jan,l, 19%2. The Ohio State University
genaral lidrery and the sstronomical library oif the Perkins Observa-

{tory were used as the principal sotrces of library mnterial.

During this report pericd ths 69-inch reflecting telescope of the
Perkins Observatory, the facilitles of which mre¢ clso aviailable to our
project staff, was vsed to sxamine the manner ir which starlight illumi-
uates the mirror of this telescope in ihe daytime. Thiws 1s done by
placing the eye at or nesr the focus oi the teleacopt and looking out
the large miiror. The eye thus acts as & Fabry lens and one sees tiwe
entire ovjective 1lluminated by tie sterlight.

Long focal lengths are necessury o accokplish ibe observstioa of

? atar-11lluminsted objective in broad dmyiight. It cun be done with
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¢ase vith the 10%~foot iocal leugth of tbe large Perkins reflector, but

1s virtually impossible with a 15-foot focal length lelescops.
We expect to learn & great deal ebout dayiime seelng by « study
oz tht 1llumination petterns of the 6S~inch mirror of the Perkins

telestope.
OTHER SCIENTIFIC ACTIVAIIES

onferences
As was noted sbove, conferences wure held with the Navel Cb-

servatory staff concerned with similar work.

Lorrespondence

Copian of two coasunications from Navel Observaiory staff sod
alministrative personnel relative to the agreements entervd iuto with
ihem Iy Ir. Hynék in the lnteresis of mutual benafit and the elimi-
nation of duplication are reproduced herewith (pp. 8 end 9).

It will b6 noted that overlap is uwot excluded in these agrvemente,
when 1t appears profiteble to either party. It is the unanimous opin-~
lon of our stall that the cooperative mrrargezsnt ugresd upon is mutu~
ally adventagecus and thal 1t will enhance without in say wey Lapeiring
the contract work we are embarksd upon.



EXCZHPY FROM MEMORABDUX OF 2. NOVBMEER 1951
op-26
AL9
Beril5LTP26

From: Superintendent, U. S. Navel Observatory
Tot Buresu of Ordnance {{ode RE9 - Aitention Mr. M.J. West)

gubd: Bulrd Project No. 16733

1. Recently it came to the atteution or tnu Bupesrintcndent that
the Alr Force had let a contract to Ohdo Btate University to wmake
investigations under the divection of Ir. Hynek eimiler {o Bulrd
Project No. 16733, The obvious thought occurved tha. considerable
aivantage might be grined i¥ these projects were cooxdinated cn s
mutuslly agreeable besis. DPDiscuceions of this werz bheld oo 16
Novesber 195) with Dr. Ryuek iancident to &n unexpecied visit ol
the Doctor to the Observatory. Dr. Hall, Mr. Hoag and ¥r. Mikesell
attexded these discuraions for the Obeervatory.

2. Dr. Hynek 1@ moet desirous of effecting free exchangs of infor-
mation and idses to avold useless duplication. He is also agreeable
to the establishmen®: of fislds of primary effort to be pursued by
cach of the Observatories. If the Bureau of Ordusnce has no objec-
tion, it ia the intention of the Buperintendent to suthorize on a
trial basis this cooperative exchange of inforkation and the estab-
1ishment of fields of primary effort as ewt forth below:

&. Throughout the cowree of ihase investigations [res exchanges
of 41deas sud resulte 1s to be waintained.

w. The U. B. Kaval Obsurvatory will priseriiy concern itsels
vith (1) the extensfon of 1ts ecintillation meawures=ule %0
the subaciic rsnge, and {2) efforts to determine at what
ataospheric levels scintillaticn occurs,

c. The Ohio &tate Cbservatory will be primarily concerned with
(1) scintillation meagurements iu the dayiime sky
with particulsxr reference to the chansges in scintillation
vith angelar distance from tbe sun, ani (2} scintillstion
msesurawents in different regions of the spectrum -
particaisrcly in the infrared.

d. Mo effort will be made to :liminate tha overlmp expactad
in the two programs, as on examination such appears highly
desiredla.

F. A. URAY
cc: Dr. J.ho Hymek



MCERPT FROX MEMORANIUM OF 2 UKCEMBER 1951

Reta-bIW:gs
ar-1

From: Chiefl, Buresau of Qrdnsnce

TS . Guperinwendent
U. 8. Naval Obsasrvatory
Washington 25, D. C.

SubJ: Bureeu ot Ordoance Project NMo. 16733 and Air Force
contract with Ohlo State University; coordination of

Ref ¢t (a) USNO ltr Op-26 Al9 Ser 1517P26 of 21 Nov to BUGRD

1. The coordination of the work being done by the Naval Observstuiy on
Buresu of Ordumacs ProjJect Wo. 16733 and Ohlo Suate University, under Air
For:e conirect, 1s sstisfactory ax cutlined in refarente {a). It 1s belleved
that sutual benefit May reasult by direct cooperaticn.

2. The Esval Observaiory is hereby aulhorized tc exchenge céports with the
Ohio Stste University and provide such sssistsace as may Le practicable

ani wutuslly egreesble. It 1s requested that ths Buresu of Ordnance

be kept informed of results of this mutual effort by copies of corresponfdence
or such informal reports as may ba of intarest.

34 DPre J. A. Oynek, director of the Air Force project at Ohio State
University, 1s informed of this action by copy of this latter and requasted
to furnish the Buresu of Ordisnce, Depariment of the Navy, wewhington 25,
D. C., Attention Re9e, with a copy of reports or results of thie study

&4 they bacowe available, in addition tu those furniubed the Y. 2. Nsval
Obgervatory.

M. ¥. HOHOXVYEL

Copy toi R, C. ELAOGR
QHIO STATR URXY Columbue By direction

(Dr. J.A. Eynek)
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TLAMS FOR THE FUYURR

The construction of awicueter should be completed during
the uext report period, and its testing in the laboratory and ¢u the
telwsccpe should be well advanced.

Preliminary cbservations of very amall areas of blus sky are alsc
expected to have been mede by the clsse of ths next report period
(Marca 31, 1352).

The literature survey is expected to be completed and the

criticad report based on this ic be well aivenced if not cxpletad.
PERSONEEL AND ADNINIEIZATIVRE MATIEZS

Personnel

The design and construction of the photomster was under the a1~
rection of Br. Geoffrey Keeler snd Dr. Charles Show, with Mr, Protherod
in chargs of “he elecironic recording componsnte. The critical survey
of the litersture is under the direction of Dr. J. M. Hymek, with
¥r. Rogsr Nosfeld as the chiof librery researck worker.

¥is den

{1) T fiocal balence ss of Dec. 31, 1951 was f23,011.76.
The axpsnditures during Lhis initial period wers sbaormally smel) be-
cause the proje:t wao in the plonning end dsaign stage.

{2) ¥e eupect t¢ purchsse a Brush two-pen recorder and double
awplifier, o vave analyser; a suitable tepe recorder and porhaps s

sopograph, Procuremsat of the istter item is still highly tentative.
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(3) Unassembled electronic and photowueier Pt are to ba pro-

cursds

NOTE: In submitting this report it i8 understood that all provisions of the contract betwewn The Founda-
tion and the Cooperator and pertaining to publicity of subject matter will be rigidly oks. 4.

Investigator ... e et eeeoen e terais R Liste. RO

Supervisor ..
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MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER (DTIC)
ATTN: DTIC-RS
8725 John J. Kingsman Road, STE 0944
Fort Belvoir, VA 22060-6218

FROM: AFRL/VSIM
29 Randolph Road
Hanscom AFB MA 01731-3010

SUBJECT: Distribution Statement Change
1. The following documents have been reviewed and it has been determined that the distribution statement

is no longer appropriate. The documents are Progress Reports 1 through 8 under Contract No. AF19(604)-
41, Ohio State University Research Foundation, Columbus, OH.

a. Document No.: AD 000014
Title: Fluctuations of Starlight and Skylight
Date: 15 Mar 1952
Classification: Unclassified

¢. Document No.: AD 000066
Title: Fluctuations of Starlight and Skylight
Date: 25 Jul 1952
Classification: Unclassified

d. Document No.: AD 005282
Title: Fluctuations of Starlight and Skylight
Date: 1 Nov 1952
Classification: Unclassified

e. Document No.: AD 010919
Title: Fluctuations of Starlight and Skylight
Date: 24 Feb 1953
Classification: Unclassified

f. Document No.: AD 021921
Title: Fluctuations of Starlight and Skylight
Date: 15 May 1953
Classification: Unclassified

g. Document No.: AD 021922
Title: Fluctuations of Starlight and Skylight
Date: 25 Jul 1953
Classification: Unclassified



h. Document No.: AD027024
Title: Fluctuations of Starlight and Skylight
Date: 23 Nov 1953
Classification: Unclassified

2.  Request these documents be assigned Distribution “A” Statement. These documents
have been reviewed and cleared for public release by ESC/PA.

3. This action is in response to FOIA 2000-33.

NOREEN DIMOND
STINFO OFFICER

8 Attachments:

Rpt #1 (cover) (ESC 00-0346)
Rpt #2 (cover) (ESC 00-0347)
Rpt #3 (cover) (ESC 00-0348)
Rpt #4 (cover) (ESC 00-0349)
Rpt #5 (cover) (ESC 00-0350)
Rpt #6 (cover) (ESC 00-0351)
Rpt #7 (cover) (ESC 00-0352)
Rpt #8 (cover) (ESC 00-0353)
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: AFRL/VSIL w/o atchs
AFRL/VSIP w/o atchs
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