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ABSTRACT

Photomstric and electronic equipment, has heen devised for the
observaticn, prinmerily with tho 12.5-inch refractor of the MclMillin
Cbaervatory of The Ohio State University, of the brightness fluctuation
and color fluctuation of stars, both in the daytime and nighttime sky,
and of equivalent, or cmaller, portions of the daytise sky, under s
variety of meteorological conditions, The objsotive of the work is to
provide the Sesic obsarvations (and to analysze those made by other
workers) which, Lt 1s hoped, will lead to @ new tool for the study of
the upper stnosphere,

The basic equipment has besn purchased, or fabricated in the
University shope, and 12 now in good operaticn, Other equipaent in
tendod for r<i Lt of observations is still cn order, Delivery
time for specialised equipment is notoriously long.

The previous two quarterly reports were concerned with matters of
instruent design, fabrication and procurement, testing and calibration,
In the pressat report period these activities were continued, but the
first consecutive cbservational results were obtalned and analysed.

The investigation of the literature was completed and subaitted as &
final  aft for a separate Air Force technical report.

It has besn established that sn ara of daytime sky, 0.3 square
seconds of arc in area (and thus much smaller then the tremor disk of
a #tar) 1s very much steadier than a star of comparable brightness at
night., Determination of the upper limit of sky fluctuations awasits
other instrumamtation, but with the pressent basic photometric equipment,
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1f the tiny rerment of *he cky had one-tenth the fluctuaticn aspliftude
observed in o star, it would have teon detectod.

Stars hove beoen recordod phrotoolectricelly in the bright daylight,
using d-c tactniquae, tut the protlom of fluctuation study ta insuper-
sble with the preeuat equirmant and will present gravo difficulties

even with the now oquirment 1f one wirlies to rocord the entiro tromor

diak of a ntor,
1% appenra that rtars heve an "aurwole® abeut thum wnich {8 datect-

ablo photonloctrically tut not vimurlly, Dlaphra =9 which apposr to

adait the total vioual Lowira do not st all of the l{;ht of a otar,

IL nay te posctibls ta conttrict "laephotec® of » ntellar tromor disk

rolating the radius of the disk te the rean totsd lipht containg!

within an ares of that radius,




PERSONNEL ANC ADMIIISTRATION

There were no changes in perzonnel snd no essuntial changee in
administration of tha contract. Vr. Protherce was put on full-time
status during the summer,

Tho only deficiency that hinders the full acope of tho work is the
slow delivery of wquipment, Fecilities st the University are adoquate
and space at the ohsvrvatory ond time at the telescoye are sufficient.
The telescore and accessorios are in pood condition.

With rospect to the slow delivery of equipment, an attompt was
mado early in the contract pertod to procurv an csailloscope and A tape
recordor from the undoubtedly larpe supply of such equipmert within
governent laboratorics., It proved impossidle, however, to arranie
for ouch a tranafer of equipment, and after consileratle delry, funds
frem the present contract were committud for {ts purchase, This accounts
in part for the delay in cbtaining aquipment esmuntial for the project.

CQMNIICATIONTD

There was, during this report perind, the umial mmount of routine
correspondence concerning equipment.

Ir. Hynek gave a colioquium (May 17, 1952) st the ttate Univorsity
of lowa, Physica Departmont, on the asubjoct of stellor scintillation.
Ir. Van Allen, chalrmen, and his staff rll lolnad into 2 spirit.d dis-
cusaion,

DPr. Heina FMscher, of tho Cambrilge lesearch lLiloratories, vieited
tha McMillin Oboervatory in Mev for » reviev of progreas to dste,

Dr. Hynex attended tho neetincs of the Anwrican Astrencaicnd
Soedety at Victoria, B.C., Junu 25«23 ani sutscquently visitej the Lk

Obaervatory of the Uaiversity of california, the Mt. Wilsen and falerar
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Ctservatories, and the Lowsll Cheorvatory ot “isietaff, Arizerna. He
discuszed the provlam of stellar sclntilletics with numerows cotrenoiers,
espucially vith Lr, Kyon nnd Lr. Lgren of ‘he Lick (uservatory, both
of whom are weil known for their photoaluctiis work.

' He also wvicited tho hite Zends Provine “reund to rus 'r, (lylo
Tormbmigh, wio 13 in charge of optics derl n in the Vlipht [otur-i-
nation Latoratary. Tosbaurt 18 aegtalutad with the protlem of daytine
veaulngh Ln connectlus witn hia wark on the visual tracklng of roekate,

Informal liatson wan continuasd with 10, 421l at the llavel Chaviva-
toryr, who Lo cooparatin« wivy us L stellar verk, Liy i1l ad nia
associaten are att . mpting to deter=ine tiue prizary lsvals in the ate
mosphere at which gelntilletion of'faety occur,

Al) of thy alove conforoncus rus dtud L el htunsd Literent 4n

ths protles,




STATMMNT OF PrOELEN A'D
YETHOLC ©F ATYVACK

Tho problem that ccncerns us in thic work fe the study of the fluct-
uations in brichtnese and (n color of ctarllzht and skylirht, with cpecial
eorphaoie on diytlw obtmervaticne, Tho spucifie contract work 1o to devise
and utilize equiprwnt to 1eeord rrd rnalyzo mich fluctuationa, The lonp=
ranse pwpone of fuch otrervations s to proviue ¢ poscivle Lasls for
the orudy of upper atmospherie conditions from “he yround,

Althouph much qualitetive work Fra alrualy Leon .wre by othurs (and
of late s coneluorable awcunt of quentitative work alao), thir had nover
Leen collated and trrusht to bear on guldine future otzurvnticns nuodnd
to sttack the problum of the 'p.er atmuopiiera, ‘

My, lloafald conpleted a survey of the litursture, rd nie rupert,
comprialng S5 typewedtton pipea, {3 roedly for (rrue ar a roporatu AlX

Force Techulcal Hoport,e

) prelinlnary copy haa Luen cont to Lr, uina Flzeaer, Alr Forcos
Cambridre Regoarch latoratorivs.

Ao Fluctuationg of the ilue Shy

It Lo of conslderatle intarest to checr exporimuntally the shoprte
rage conatancy of Llue axyllsht, The dayllight sity appeara onstent te
the uyw, of coursu, and ora ~irht thla. that 'hila 's bucausu tho uye takes
in such : larro area that any "poilnt-i sarolnl® varlol nns are swrapod out
in the ntorrated lipht,

“oldatetn ond !lall and thelr ruspuctlve casoclator at Naval lunoarch

Tatoratory nnd the taval Ctrurvatory reported that tiue sky aroas of
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sbout 70,000 and 15 square seconds of arc, respectively, showsd nc -Wtect-
able fluctuations, It still might be thoucht, however, that a veritable
"point-source® portion of the sky, smaller than the tremor disk of a star,
might show fluctustions similar to those of & star,

The present photometar has one digphragm that admits btut 0.) square
seconds of aro of sky. Accordingly, as soon as the squipment was reedy,
the secrch for such poasible *pointesourve® fluctuations vas made. The
four traces of Fig. 1 illustrate that 0.3 square seconde of sky are very
much *quieter” than a star (st night) having comparabla drightness, The
star was #6769 1n the Yale Catalogue of Bright Stars (LML, speotral type
A0, adtitude L3° in the northorn part of Y - sky) and ita record is shown
in the top two traces (two alightly difforent dynode voltages), The bote
tom two waces are of 0.3 square tsconde of blue aky at elevation L0° in
the northern sky (the North Celsstial Pole),

The very small flustuations i the sky traces are wry probably of
instrumental origin, To establish this point, an artificial constant
sourve vas devised, This consisted of & d»y operatad bulb enclosed in
the optloal system of the photemetar, sdjusted so as to give tie sme sige
nal 35 that given by the very mall portiod of the daylight sky.

Pig. 2 showa, side by side, portions of a trace of the blue sky and
of the light from the artificlal socurce. Relatively hich senaitivity was
used, It is spparent that innofar as the present equipment ia comcerned,
no bigh (relatively) frequanoy fluctuations in the dlue sky are present.
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Lover frequency componsnts do ¢ .4 tc be present (not shown in Pig. 2},
of the order of 10f and spproximately O.i cps. These may arise from wisps
of cloud and hase too thin to be datectsad by the sy,

The tentative conclusions that can be drawn from thess observstions
ure that the blue oky presents a relatively constant scurce or background
20 far a5 audio frequencies are concerned, and differs masrkedly in thie
wspeot from starlight,

B, Sise and Orsdient of Sta: Insgee

The daytise inage of a star appears small to the eye, dut there i
strong evidance that this 1s Jeceptive, and that the ocuter “corcna® of
11ght 4n the star 45 Loet to the eye beoause of lack of contrast with re=
spect to the blis sky., This cmmnot bs tested here until the new equip-
ment arrives, but measu,oe made on MhC sise of nightiime stellur Lamagea
are Jevealing,

It must be remambered that a refractor was use! throughout, and
that perfect achromatism 18 not possidle in s refractor, That is, wvhen
the image i3 in focus in the yellow, an out-of-foous blue hale exists
around the image. This wvill de true vhenever a lens systes (s uzed and
hence the following assaures are included, not as indicating real sise
of a etellar tremor disk, but the telescopically distorted real tremor
disk one has to "put up with® when refraoting teleecopes are wswd, The
use of filters is, of course, called for, and these cut down the spparent
sise of the tremor disk very considerably and give an imsge wvhich spproxie
mates the true tremor disk in thet colar,
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A second magnitude star (type KS) was recorded successively through
the S-m, 2+mm, l-mms, 0,50-ma, 0,25-m, and the 0,10-mm apertures which
corvespord, ruspectively, to 226, 90, L3, 17.5, 5.8, and 1.8 seconds of
arc in diameter when used in the focal plane of the McMillin teleacope.,
With the Setm and 2-mm cponings the racorded nignal was the same,
but decreased rapidly with smaller disphragns, ss tabulated belows

Diaa. in € Change in
seconda signsl (S-rm
Disphrasm of are o rof.) Noise®

S m 2% - 12.9
2m 90 0 12,9
lm 1) 3.6 k.0
0.50 ™ 17,5 16 % 11
0.25 mn 5.8 9 a.L
0,10 ma 3.8 ba 57.9

® Porceat of total signal represented Ly the nolse.

Thus, thouph to the eye a star under avorage sseins conditions
appears to subtend an anyle of about 2 sacorxis of are, the ta'ile sbove
shows that the total spread of the imige {3 actuully adout 50 seconds
of arc. As soon as the adnitiing disphragn (s appreciably smaller
than this, the total signal fron the star s markelly decreased,

The recorded nolse, on the other hand, increases maraedly. This
{8 rost likely to be interpreted as the variatlo adnittance of portions
of the "corona™ of the stellar imayo, Since scintilludion {8 "true®

noise {n the star signal, the rise of this "falsa® nolsse will vitiate




1
any xeasures of actual scintillation unlsss adequately large diaplragms
are used, This practice of using sufficiently large disphragns is, of
course, pormisyible at nizht, but in the dsytimoe, the admittance of so
much cumpeting sicylight tends to swamp out any star sipgnal, Fortunately,
a8 the previous seotimn indicates, the blue vky background (actually,
foreground, ainde the blue zky is close about us) contributes a sensidly
conatant d-c signal, 7This eshould make .t possidble to wmploy & wide bande
pass wplifier whioh rejects the d-o camponent but adnits all of the
component frequencies of the stellar scintillation.

1t vas not antioipated at the start of this work that the "photoe
rleotric® star Lzmagey (without color filterc) would be found to be #0
vory nuch larger than the spparent visual image, Whereas the visual ob=
server would swmine that the image he sees camprises 955 or more of the
total light of the star, the photoelectrio messures indisste that he does
not see 20-X0% of the 1ight of the atar,

This striking result nust be rechacked carefully, and the reasurss
repeated {n differont colors, The quostion of the total sise of a tremer
diak has & bearing on the sccuracy of many types of satronomioal obsere
vations. It will be of consideratle interest to ccntinue these observe-
tiona and to deviae, {f possidle, "fsophotes® of a etellar tremor disk,

It 18 {ntereating to rocall that in a preliminary draft of the pro-
posal for this work just such mesemires were cslled for. The writer
caused this to be atruck cut from the propossl sutmitted to the Alr Force
because he felt that no cormitment could be made sbout an observation

wvhich seemed irpossibly di{ficult to make,
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It casures with the 12,5-inch refractor show promise, the 69-
inch Perkinc Cbservatory reflector will be used to study image sizes
given by & large reflector.
"Iscphotea” of steliar images would be of importance not qnly in
basio astronomy, but also to the entire problem of star tracking,

C. Calibration of Diaphrapme

Inasmuch as throughout the course of this work reference is made to
the various diaphrasms employed to admit starlight and skylight, it s
ixportant to establish with same scourscy the actual anpular equivalence
of these spertures, especially of the sraller ones,

These eight spertures were calidrated photoeleotricslly by determine
ing the rutioce of the siynals fron sn artifisia) constant source given
by the diffavent apertures., The dimeters of the daphragas were also
peasured on & measuring engine, The photoelectric measurements are to
be dwn prefurence because of the difficulty of taking into account
ainor eadge irrepularities and burrs which are readily seen in the eywplece
of the measuring engine, These dats are susmmarised in the following
tabls,




13
TABIE 1
Aperture Calibration
Ulameter, Secorvls Relative
' minal Diameter, Photoolectric of Are Area
Dimeter Measuring (5.0 rm = (Photo~ (Photo-
in =, Engine standard) electric) electric)
5.0 5.03 5.03 22 110,000
2.0 2.0 2.00 9% 22,000
1.0 0.99 0.95 s ) 5,000
0.5 o.Lk 0.9 17,5 slo
0.28 0.1 0.13 5.8 v
0.10 0.11 0.084 ) »
0.050 too u‘f'm 0.0)2 Inh s.a
to messure
0.028 . 0.0 0.6 1.0

D, Observations of Stars in the Laytime

The relatively large total sise of the tremor dick of a star ma
observetions of a star in the daytite a formidadle task, particularly
if the total tremor disk is desired. Capella (maz. 0.21, type 00) is
Just barely detectable using the S.mm diaphragm and only a 2 per cent
change in total aignal is noticed vhen thu l-mm opening is emploved, In
these measures g yellov filter was used for obvious reascns,

These prelininary results indicate thit a more refined “echnigque
nust be employed if the vcintillation of daytime stars is to be falthfully

recorded,
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APPARATY
Given below it a listing of apparatus now on hand and that which is
on order,

on Hard

One laboratory-constructed d4-¢ amplifier

Two Aruth BL 932 deo mmplifiers

One Brush BL 202 Cual Chanel Oscillograph

One Rrown Rscordsr
(Property of McMillin Cteervatory)

Cne Atomio Instruments £206 Hizh Voltage Supply
(Propurty of Mcitillin Cheervatory)

One Oenural Radio 715-A dec arplificr
(Proparty of McMillin (teervatory)

One Oeneral Radio 762 B Vibration Analysor

0ne Low Frequency Magnetic Tape Recorder
(on loan from the U, S. Naval Qbaervatory)

One Fastax Camara
(0n loan from Wright-Fatterson ALr Force Dase)

On Ovrdsr

One Xron=lite Ultra Low Froquency Dand Prsa Mlter §330-A
(Delivery promised; Ny 1)

Oone Tektronix Type 112 de¢ Amplifier
(Delivery promised: Aug. 15)

One Xay Vibralyaer
(Delivery promiseds Aug. 15)

One Dumont )22 Double iear Cecilloscope
(Delivery promised: Aug, 20)

(ne Anplifier Corp. of America 821-FM Tupe Recorder
(Delivery promised: ‘lov. 27)
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As 18 obvious from the sbove, a considerabls proporticn of essential squip-

mant {8 not yet on hand.

During this report pericd the photameter hasd was modifiod to incor-
porate a thisd (guiding) eyspiece so placed that visual cbservstion of
the star image {s possible simultaneously with its photaeleotric record-
ing. This was found to be gbsolutely essential for the recording of star
aignals in the deytime,

THEORKTICAL CONSITERATIONS
We have been privileged to obtain a pre-pudblication copy of a paper
by 8. Chandrasskhar onatellar scintillation. Dr. Geoffrey Xeller has
atudied this paper and has cormunicatad to us the following oomments,

AL your suggestion I have read Chandragekhar's recent srtjocle
entitled, 'A Statistical Theory of fitellar Seintillation,f I foud
it extremsly interesting, and so have been moved to look into the
natter in a 1ittle greater detail.

"From the obesrvational polnt of view some sort of theory of
atellar sointillation 19 highly desirable, One vishes to give sig-
nificence to the observations which one can make at the teleacspe
(shaps and moticn of shadow bands, frequency of pulsations, ets.)
by ssscoisting them with material processes ocourring in the atnm-

+ In sddition, however, there sre seversl practical conside
erstions, Suppoee one has a nearly correct approxizate physical
theory of the origla of the sointillations {auch as one based on
the existence of a turbulent layer of alr), then one should be able
to predict the nature of events chserved at the telescope in terms
af the physical parsneters of the thwory (thickness and heipht of
the layer, nesn eise of an eddy, mesn fluctuation in density).

Qane might then hope to reverse the precese and use the ocbsérvations
to detarmine the parmseters. Chandrassihar has alyesdy msde pro-
ress in this direction. The theory shuuld also serve as a juide
in showing what new types of odservitivn might be made which would
yield more precisely and unequivucally the aignificant physical
perameters, One should not overlook the posaible implications
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concerning telsacope design, For instance, we know that if aeeing
troublas were sbsent, resolution would be proportional to apertur ,
It sppears st first plance that the sffective resoluticn in the
resunce of peor seeing might be independent of aperture for large
&Iucopu. I do not know of any m%aﬁo observaticnal dats
proving or disproving this point, I mm not convinced that it fol-
1nve theoretically from existing hypotheses, A clarification
would be desirable,

fConcerning existing theories, I believe the following to be
true; The older concepts are based on the no%ion that the stmos-
phere containg en inversion surface at a height of seversl kilo-
mters, The surface was thoupght to be corruygated 4in an irregular
fashion., An individual corrugation wad aunsidered roughly as s
oylindrical refraciing surface, Light from & star st the senith
passing through such a surface would be concentrated at a focal
line ot & distance belov equal to the focal length of the corrve
gation, To acoount for the speaing of the shadow bands, snch cor-
rogstions must be 5 to 10 ca in width, The principal objecticns
to this theory are that it does not explain sointillatiocn in ocolor,
it requiree a1 improbadbly large difference in density Letween the
tvo 8ides of the refracting layer, and the oylindrical refraeting
varfaces aight not have enough resolving power to produce sharp
fecal lines (bands) at the diatance of the earth's surface,

*These three cbjeations have been emphasiszed by Little {X.X,
111, 289 (1951)). Pollowing 4dess ‘of Bocker and Gordon he aug-
gosts that the aingle refracting swrface be replaced by a layer
of twrbulent air 0.2 i thick, In this lxyer e places vertical
convective elemsnts having widths of 5 cm and densities (and honce
refrsotive indices) diffsring slightly from the mean, Duo to the
long light path through these elements (0.2 ka?) they can produce
an sppreciadlde advaniemunt or retardation of the wave front even
“ough the difference in their density from the mean is very much
1sss tham the pe cent or so required by the single lagur theory,
Little Lwplies that only a fow such elements would be traversed
by an incoming 1ight ray, mt this ia scarcely credible, since it
requires that convective elements 100 meters lang and only S cm
wids be lined up accuratsly parallel to the incoming raye. kv
Af this were the cane for astars at the senith, it vould not be 20
for stars at any distance from the senith,

“Chandrasekhar handles this prodlem much more neatly. He
assumes thad the disturbing eloments are roughly spherical and
have a dimeter of the order of 10 om, (The elwments could equally
well be ansumed to be oylinders with their long sxes parallel to
one another and horisortal), His whole lgywr is about 100 meters
thiek. Light from a star at the aonith would thus pass through
same thousand eddies, He shows that with s plausible density
fluctuation from the mean the accuaulated statistical retardation
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or advancement of the Uave frent is sufficient to give scintillaticn
offecta, Moreover, the width of the average corruzation in the
vave front it also about 10 cm, which Ls that required to account
for the separstion of shadow bLands,

‘Chandrasekhar does not say much about wvhat happens to the
light aftr o it leaves the turbulsnt layer, but implies that it
travels in geametrical rays perpendicularly away from the wave
front just below the layer, In this way he calculates the angular
diameter of the average tremor dick. He alco computes the aversge
azplitude of a corrugation in the wave front just below the layer
and shows this to be 1800 3. He states that this scoounts for
colar scintillation, but on the basis of the gsane’rical prope~
gation theory it does not, It is the difforence in amplitude for
two colors which i» ortant. Yor green and red light thic cif-
forence would be 18 X, and would give a diffsronce in angle of
only 0.00k second of are, vhich would soarcely be cbssrvable,

It aeems to me that Chandrasekharts theory rives the beetd
available theory of the physiscsl crigin of sointillation, but that
& nore elaborate theory muat be used to donnect the nature of the
vave front vhich strikes the surfece of the earth and that which
lesves the lower #ide of the turbulent layer, Since the aisze of
one average corrugation in the vave front emerging {rom the layer
19 10 om, at A diatance of L km & ray of light of A 4000 will be
spread laterslly over at lesst 8 cm, which in Ltself would swesr
the shadow bands, Cn the other hand, there are incerference
offeots odcurring in a statistical fashion betwesn ryw originate
ing from different corrugations, and these must be considered

"4 suitable treatwment of this propagation problem has evie
deutly been given by Docker, Rateliffe and Shinn (Phil. Trans.
Rayal Sou. 4, 242, 579 (1950)). 1 have not had & chance to look
&t this paper, but believe that I have reproduced the essentisl
parta, It 1a based on the Freanel theory of diffrestion. It tame
out that the vave front vhich strikes the earth!s surface has cor=
rugstions of the sme widths as those in the emergent front, btut
the mplitudes vary in a different way with the width, and with
ocolor. The last result is inportant, snd (ae Little has already
pointed out) should aceount for coler scintillation.

%] think this last type of snalysis will snable us to explain

the behaviar of the shadow bands in terms of the turbulent layer,
and an analyeis of the bands should give any propertiss of the
layer, The fluotuations in the sscunt of enurgy received by a
olrcular ares (equal to that of the tulescope objective) of the

wave froct atriking the earth are equal to the fluctuaticns of the

integrated light received by a phototube. This is what Hall e% &}
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have been trying to measure, (It occurs to me that the Fabry lens
setup which we have been using for measuring such time fluctuations
in intensity may be undesirable. Shadow bands sweeping across the
telescope objective mean shadow bands sweeping across tho photo-
sensitive surface),

"hen it cames to predicting the properties of tho atellar
image in the fooal plane of the teloacops (to calculate the olaze
of the tremor disk, for instance), 1t 1s necessary to use Fraun-
hefor diffraction theory, starting with the properties of tha wave
frent incident on the surface of the earth, I bellevn this s
foasible, I have not se¢n any work in this direstion by cthor

poople,*
Dr. Xellor is now himself looking into certain theoretical aapeats
of the problom and will probably prepare a paper on it to be lymed oo
& Technical Rwport,

CoticLuslcus

The progran 1s progresatng well. The relatively long stage of appare
8tuo oconstruotion 1s essentially over, and consvcutive cbservations m
being cbtained. Howsver, slov delivory of certain items is holding vp
some obuervations that should now Jogloally be made.

MNesgures of the blue rky have been mads and even vory mall aroan
have been found remarkably conatant in comparison, that {s, with a star
inage,

3%ar images, on the other hand, have been found to have considerally

larger tremor disks photoelectrically than they sppear to have visually.
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Yutyra Hork

The following itums are schedulad for atteck and thay will be pur-

sued as tho weathor and the arrival of necsssary squipment pormit:

(1) An attempt to define a meaningful upper limit to “sky noise,”

Sy noice here is defined as wny fluctuations over and beyond instrumental

noise, regardless of tha phywical cause,

(2) Detarmination of the stellar magnitude of the blue aky under

various conditions,

(3) Obaervation= of the frequencies in the daytime sclatillativn

of stars, {n varlous colors.

(L) Further study of the structure of a stellar tremor diak under

a variety of meteorological conditions.
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DEPARTMENT OF THE AIR FORCE
AIR FORCE RESEARCH LABORATORY (AFMC)

MAR 15 2000

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

c¢. 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.

g

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)

PNAN R WD~

: AFRL/VSIL w/o atchs
AFRL/VSIP w/o atchs
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