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TIME EXTENSION 1S REQUIRED BECAUSE
ALL OR FART OF THE REQUESTED RECORDS ARE NOT AT THIS LOCATION
VOLUMINGUS RECORDS MUST BE COLLECTED AND REVIEWED
RECORDS ARE BEING REVIEWED BY ANOTHER AGENCY FOR POSS|BLE RELEASE
WE HOPE TO PRCOVIDE A FINAL DECISION BY
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COMPUTER OPERATOR TIME {Hourly)
COMFLUTER TAPES

OTHER $0.00

XX

TQTAL AMOUNT DUE $0.00
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1. Your request, 23 Aug 99
2. Requested records

Point of contact for this request is Sheila M. Washington, (937) 255-3016 ext 2132, Fax (937) 656-4295, or e-mail:
sheila washington@wpafh.af. mil.
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John Greenewald Ir

Drefense Technical Information Center O. P R. y/ .1
Attn: DTIC-RSM [Kelly D. Akers, FOLA Manager] /7
8725 John J. Kingman Road, Suite 0944 CONTROL # ~ e
Fort Belvoir, VA 22060-6128 USA DUE DATE L

Dear Sir,

This is a non-commercial request under the provisions of the Freedom of Information Act, SUS.C. § 552 My fee
status category 1s acadernic, and 1 agree to pay up to fifteen dollars for the requested material.

I respectfully request a copy of the following document:

AD Number: B217522

Title: The Need For Bastc Sky Studies
Authors: Hynek, J A

Pagination: 10

Report Date; June 1951

Report Number;

This document title, AD Number, etc. was obtained from an official DTIC bibliography. They told me to contact
you for obtaining it. Thank you very much for your time. and I took forward to your response.

Sincerely,

John Greenewald Jr

Enclosures:
None
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FOREWORD

Thls report war prepared by the Mapping and Charting Research
Laboratory of the Ohlo State University Reeenrch Foundation, under
USA¥ Contract Yo. AF33(038)-3729., The contract was administered
under the direction of the Mapping and Charting Branch, Photographic
laboratory, Alir Materiel Commard, Wright-Patterson Air Force Base,

Dayton, Ohio, with Mr. James J. Deeg, Chief of the Mapuing and Chart-
ing Branch, as Project Officer.
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ABSTRACT

Thie paper, one of thirteen papers concerring various mspects of
mapping and charting, was presented by the author at the Elghth Meeting
of the Panel on Cariogrzphy and Geodesy, Commitiee on Geophysice and

Geography, Natlonal Research and lJevelopment Board, held November 3,

| 1650, at the Mapping and Charting Regearch laboratory, Ohio State Uni-

voreity Research Foundstlion, Columbus, Chlo.

Attention is called to stnoepheric pheromens long famlliar te
the astronomer but whick he has regarded almoet entirely in & nega-
tive serse, 1t appesrs porsible todey with advanced technigues of
photo~electric phntnmetry to turn these phenomens of "seeing" and
"twirkling® to good use in the study of the physicel conditions of
the upper atmoesphere. OSeveral approaches to the study of these
phenomena in a positive way are suggested, In military terms these
have been termed for quick reference "Operation Twinkle" and "Oper-
ation Sky Ster® and refer to the probleme of sstronomical seeing

and of sky nolise respectively,

114
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THE NEED FOR BASIC SKY STUDIZS

I epeak not as one who presumes $0 be conversant with your highly
speciallzed field, but as an astronomer who merely wishes to call your
attention to certain phenomena long familiar to astronomers, These
phenomena, because of the aveilability today of infinitely more precise
means of measurement than when these matters firsi wera nolnted out, may
novw be utilized to give us basic information about the structure of tha

atmosphere,

Becent advances in photoelecirie techniques, notably the photo-
miltiplier cell which raises sensitivity levels essentlally to the theo- [

retical limit, the lead sulfide and lead telluride photoconductive cells,

- which allow photoelectric investigation to be carriad into the infrared,

and the development to new levels of precision of both DC and 20 ampli-
flers, as well as the introduction of pulse counting technigques in photo-
electric work, which allow & higher order of discrimination of the re-
ceived signals-~ all these offer opportunity for quantitative measures
of these phenomena long familiar to the astronomer ag a Yy-product of

his work, but which now are mssuming an importance all their own.

Thelr importance has two zspects: that relating to basic studies of
the earih's atﬁnaphera, and that relating to military purposes 1pvolving
manplng and charting, navigation, signaling, and very possibly meteor-
ology. Becanse of the mllitary aspects of the importance of these new
propogsed studies, I am not aware, as a clvilian astronomer, how mich
classified work mey be in progress in these areas. None the less it

may be well to call attention to several avenues of investigation vhich
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pight be undertekex with profit both from the standpoint of military

epplicetions and of advarcing our knowledge of the earth's atmosphere.

\ ~ The astronomer is beset by two grest obstacles in his investigations
of the universe: daytime, which is eimply the result of the action of the
earth's atmoephere on light coming from the sun, and Mpoor seelng,"

which is the reeult of the action of the earth's atmosphere on light
coming from the stars at night (and, of couree, in the daytime too). Both
effects would not exiet if the esrth had no atmosphere: stars would shine
in the "daytime® and at night, which would differ from day only in that

an especially bright star among the thousands, the sun, would be absent.

The new photoelectric advances offer an opportunity for anelyzing
these two phenomena - daytime, that is, the daylight sky, and *poor
teeing® ~ with the definite promise that such studies will advance our

basic knowledge of the atmosphere.

Let us conslider ®poor seeing® firest, I should like to outline a
eeries of experiments and measures, and becsuse of the manifest military

aspecte of such information, we might sultably term, "operation twinkle. ™

The twirkling of the sters arises fror thermal disturbances in the
atmosphere - inversion layers and gereral turiulence - anywhere from s
few feet in front of the teleccope out to the upver reaches of the atmos-
phere. Twinkllng is synonymous with "bad seeingz", for when the atmos-
phere ie unsteady, astronomlcal images are likewire unsterdy and "dance™

about, making certain kinds of astronomical work diffieult if not impoeeilbly
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The "dance® of the image is not always the eame, The most frequent
ie & repld change in form of the image, Without an atmoephere, & star
image would approximate a point, To be exsct, averf etar image would
be the familier diffraction pattern of & point source, The earth's mt-
mosphere rarely allows a true diffrzction pattern ﬁu be saen, The image
looks more like a highly agitated, luminous amoeba, The fluctuations in
form of the image are rapid, and may range from one or two to geveral

hundred fluctuations a second.

. The atmosphere also causes the imnge as & whole to esclllate over
several seconds of arc and in a perlod often of several seconde. This
has been termed "dancing® by sone observere and the terms "scintillation"
and Fpulsatinn%rha?e been applied to the change of intensity and size,
respectively, Regardleses of terminclogy, a star image, henaﬁﬁe of the

action of the atmosphere, does change in size, intensity, and position,

Until recently it has not been possible to make truly quantitative
neasuree of these changes, changes which are indices of atmospheric con-

ditions such as the exlsterce of tempersture inversion layers and their

appro ximate height, and of layers of atmospheric turbulerce. The fre-
quency spectrum of "seeing" should be investigsted in detail, and the rel-
ative strength of the low frequency changes (s fev per second) and those
of high frequercy (more tharn one hundred cycles per second) correlated

with meteorological conditions in the upper atmosphere,

Stars can be observed telescoplcally in the daytime, Generally,

"seeing" is very much worse in the daytime., A guantitative intercemparison
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of night and day seeing conditions is almost certsin to be of value in
the study of atmospherie conditlons. Since so very little truly quanti-
tative work has yet beer done (to the best of my knowledre) little can
be said of the ultimate value of these pugcested investigstione other
thar that they hold considerable promise. Little more can ever be said

of basie resecrch, If we know the answer before we start, it wouldn't

be research.

There is another aspeet to thie problem which ie related to the
above mnd yet is hasi&ally'different. Thie is the proYlem of "sky nolse. "
In "seeing,” a point source of light (ster)igh$) passes through the atmos-
phere and one can study the distortions;the essentinlly flat wave-front
suffers becaunse of Fhia ragsage, By focsl adjustment of the telescope, ever

some lsolation of the layers most effective in producing this distortion

can be made,

If, however, we isolate & tiny portiorn of the daylight eky, noo
larger in size than the average apparert diameter of a star, how will
its fluctuatione in brightnees compare with thet of a ster? Singgnthg
eize is nnnatant,-'dancing“ and pulsetion will not enter. To vhat ex-

_teﬁt ﬁill ow* “aky-gtar" twinkle, or with what frequencies will it opul-
aaFgT How are the amplitudes at the va?iﬁus freﬁueﬁciés related? How ‘-
do the above paramet;rs vary with wavelergth, i.e,, with position in
the spectrum, of the sky? How will the varistions differ within a strong

absorption band, say, of water? And finally, how 2re all thetce vari-

ables releted to angular distance from the sun and from the zenith, and { _ -
how do they vary seeeonally and with altitude above sen level. Perheps

there may ever be a varlation with the solar cycle!
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The purvoece of this paper, let us repeat, irn conclusion, is not to
formlate a specific program tut to call attention to the physical in-
formation that misght bvecome available for both besic and military needs
1f "operation twinkle® and “oneration skyhstar;'ara set up to btuild uoon

previous work done in these fields, but utilizing the recent, striking

advances in photeoelectric techniogues.
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DEFENSE INFORMATION SYSTEMS AGENCY
DEFENSE TECHNICAL INFORMATION CENTER
8725 JOHN J KINGMAN RD STE 0944
FT BELVOIR VA 22060-6218

DTIC-RS (FOTIA 2000-34) DEC 17 1999

Mr. John Greenewald, Jr.

Dear Mr. Greenewald:

This 1s in reply to your letter dated December 4, 1999, which
was received in this office December 10, 1999, requesting
information under the Freedom of Information Act (FOIA). Under
Department of Defense rules implementing the FOIA, published at
32 CFR 286, your request was categorized as “other.”

Release of the documents listed on the enclosure may only be
performed by the appropriate Air Force releasing activity.
Therefore, your request has been forwarded to the office below
for processing and direct response back to you.

Commander

OL-P, 11 CS/SCSR (FOIA)
1000 Air Force Pentagon
Washington, DC 20330-1000

Please direct all future correspondence concerning the
documents listed on the enclosure to the above organization,

Please understand that other members of the public may submit a
FOIA request for copies of FOIA requests received by this
office, or the names of those who have submitted requests.
Should such occur, your name, and, if asked for, a copy of vyour
request will be released; however, your home address and home
telephone number will not be released. You may be contacted by
other private citizens who have obtained your name by Using
such a request. Be advised, however, correspondence from the

Defense Department about your request will be on official
letterhead.
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Mr. John Greenewald, Jr.

To date, no assessable fees have been incurred for services
from the Defense Technical Information Center related to the
processsing of this request. If you have any questions, please
call me at (703) 767-9194.

Sincerely,
I
# . EQEV;/ <DI, [{?%LJL#I _
Encl KELLY D‘.)AKERS

FOIA Program Manager
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DEPARTMENT OF THE AIR FORCE
11TH WING

12 January 2000

11 CS/SCSR (FOIA)
1000 Air Force Pentagon
Washington DC 20330-1000

Mr. John Greenewald Jr.

Dear Mr. Greenewald

This is in response to your 4 December 1999, Freedom of Information Act
request. We received it from the Defense Technical Information Center.

The document you are requesting does not fall under our purview; therefore,
we are referring your request to the following agency for action.

66 ABW/SCSF (FOIA)
63 Grenier Street
Hanscom AFB MA 01731-2301

Inasmuch as this completes our work on your request, we are closing your file

in this office. Any future inquiries regarding this referral should be directed to
Hanscom.

Our action officer is Mr. John Espinal at (703) 696-7269. When inquiring,

please reference Case #00-0418. There are no assessable fees for processing your
FOIA request in this instance.

Sincerely
PV
ANGE
Acting Manager
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