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THEODOREVONKARMAN

N T4 M oA T2F N AL PN v "‘-l
. n Lol
PASADENA , CALIFORNIA T

i1l Fetvruary 1949

dejor Gererel C. P. Cobell
Tirector of Intellirence

3ffice, Deputy Chilel of Stefl, Jper-tlions
Hecdouerters, Unitzd Stetes £ir Force
wesnington 25, DL C.

Derr Ceneral Cebell:
[P

; anl a meab=T of the Sclentific fuvisory Boerd to

the CHIET of cteff, USLF and Profzssor of Physice ot the University

of Celifornies, Los nnaelps, crlled a1y attentlion o ¢ report of the

17¢n District Office of Specixl IﬂVEatl“at¢OnS (Insvector Generel, UCLF)
Lirtisznd Field, New Jexico, subject: (JLAJOJN) terizl Phenomens, file
nuaber 24-8, dated 19 Jeauary 1949.

This recort deels with extreordinzry observstions of certein cerizl
prenomena. These cbservations concern so-ccllec "fireballs" of unusuel
color, size end speed. The report clso contains the observations of
Dr. Lincoln LePez, Director of the Institute of deteor;tlcs, Un;vnrs;ta
“of New llexico, Albuquercue.é? ‘ -

I always have been, end em yet, extremely skeptical szbout flying
discs, seucers, firebells znd releued effects. In this cecse, however,
the personslity and prestige of the observer znd the nuxmber of &£ppsr-

ently reliztle people who saw the phenomensz, mekes me think 1t mizht be
wortawhile to give more serious attention to the matter.
f' A

I wonder whether it wouid not be desirebtle to cet up e kind of ~
project in £lbua ueroue, waich weuld give en opportunity forDr. Lelsz
to obtezin sdecuzte ecuijment end personnel for continuous, well planne”
obssrvetions. It seems to me thet intelligent speculztion on the netuss
of the phenomens cazn only begin »hen one hes scientificelly correct
deternination of size, eltitude, speed, shepe and color. Director LePgz
who is zn suthority on meteoritics, definitely stutes thet at leest one
of the observed "firebzlls" couald not be of hewvenly origin. As fer &
1y technicel judgement goes, I telieve it is highly improbeble thet tiw
phenomena originstes es & man made missile. Never-the-less, the fect
is there, observed by competent and reliskble people. Therelore, I be-
lieve the scientifis approach i;/Fecessary, £t lezst in order to securs

exsct and objective measurement
~ .  }
350,45 ScivaT fnie

I subait the g uestion to you, &5 I em zware thet such & project
cen be successful only if it is xept secret and is set up with the
cooperstion of treined experts in the Intelligence Division. I believe
you can easily procure the subject report, providing it is not already
in your hands. I would spprécizte r r cti

¥ jas} you ea 10 and adﬂ‘?e},‘.w‘j.—,

4 ytf ,f"’n " n,-.m"r“
ﬁ /y /0 % (.?;" I{E-f’ 5:-'/ .-Y/JA Q’

| af ihcaw. j\

fes
.l.~
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Letter to rjor Jenerel Cibell, cdeted 11 Februwry 1949

. _ , I found in my files some decunen’s conlerning the menbers
mmm==w=ms —-af the USSR Academy of Sciences enc resesrch progress of virious
institutions connected with the fcedeuy. I received these pub-
lications £s one of the memnters of the Zmericen delegetion to the
celebretion of the Inniversary of the Acedemy, In Moscow in 1945.
Since scientific resesrch in the USER is built up sround the fce-
demy of Sclences, I though® your collebor:tors might obtein some
interesting information from these documentis. I heve, therefore,

texen the liberty of forwarding them to Colonel Rotert Tsylor of
the Colleciion Civision.

I plan to be in weshington, at the offices of the Scientific
Advisory Board, for & few deys after 17 February 1949. 1If there
are any metters you wish to FAiscuss with me, or if there is any
way I can be of essistance by furnishing information to you and
your officers, I shall be gl=zd to meet with you,

Respectfully yours,

_ e

- DR. THEQDORE von KARJMAN.
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! i '_"." MEMORANTUM FOR RECCORD
PROELEN:

1., To furnish information for General Cabell's reply to letter from
Dr, von Karman regarding unknown asrial phenomena,

TACTS & DISCUSSION:

2. Letter from Dr, von Karman, dated 11 Feb 49, to General Cabell
cites unknown serial phenomena reported from New Mexico and refers to
observations of Dr, LaPaz of the Univereity of New Mexico. Dr. von Karmen
states that he has heen and is atill extremely skeptical about flylng discs
and other unidentified flying ob jects but that the personslity and prestige
of Dr. LaPas, as woll as a npumber of apparently reliasble obeservers makes
him thirzk that 1t might be worthwhile to give more seriocus attention to
the matter. Dr. von Karman suggests that a scientific epproach is necessary
to obtaln exact and objective measurements,

3. Hq. AMC has been contacted and the project "Grudge®, (unidentified
flying objects), officer supplisd the following detailss

: 8. AMC has the report from Kir<land Fleld and Dr, LaPas!
oblerv;tiont to which Dr. von KEarnan refers iz his latter.

b. Nine separate incidents have been reported from the gensral
area of Los Alamos, New Mexico, There were more than nine witnesses however,
as some of the incidents have as many as three or four observers. The
incidents reported occurred between 12 Sep 48 and 2 Fed 4y, Two other
incidents of earlier date have been reported from the general area of
Hollfm AFB, New Mexico,

¢s More than six months ago, Hq, AMC was in contact with Dr, LaPatz
and was considering a contract whereby Dr, LePaz would analyze unidentified
f1ying object incidents from an astrophysical standpoint. It was decided,
however, that Dr. LaPas would be too remote in New Mexico for easy liaison
with Eq. AMC on the project, A friend of Dr, LaPagz, Dr, Heineke, of Ohlo
State University, was subsegquently awvarded such a coniract and has bdeen
in the process of anplysing unidentified flying object data particularly
that which has occurred in New Nexico, Two days ego, Dr. Helneke visited
ANC and stated that he 412 not as yet have any final overall conciusions
on the phenomena, Dr, Heineke 41d not indicate any inadequacy of data
for performing his analyses, Dr, Helneke indicated that he sxpects to

~SEOREF-
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Nemorandum For Record (Conttd)

visit Dr, LaPaz very soon and discuss the results of anslysss of incidents
in New Hexleco, At the time Dr. Heineke was awardsd the contract for thls
azalysis he was bighly recommended by Dr. LePas,

Lk, In addition to the coverage of thess specific incidents in New
Mexico, detalled investigations of all incidents reported to involve un-
usual flying objects during the period June 1946 to date have been
conducted by the speclal project group of Hq, AMC, The continuing efforts
of thiw project are directed toward establishing the 1dentify of each
unuseal obJject reported, Single or seemingly related incidents which sppear
to involve objects that might represent some unusual man-pade device or
activity are fully explored by both the AMC project personnel and other
gpecialists, such as those of the RAND Corporation {formerly Project RAND).

5« 0Of some 210 incidents, approximately twenty per cent have been
explained, The majority of thess involved misidsntification of synoptic
weather balloons. Others involved observations of alrborne cosmlic ray
ressarch equipment, bolides, meteors, and in one instance, the daylight

observation of the plant Yenus, Only two reported incidents were determined
to have been hoax,

6. To date there has been no tangibdle svidence which would support a
theory that any incidents are attributable to activity of a foreign nation,_
On the other hand, theare is no evidence to categorically deny such a .
possibility, particularly since some incldents which occurred oversess
could have involved foreign alrcraft, The posslibllity of forelgn devices
becomes more remota in the cass of domestic incidents, and would represent’
achievements which defy many well defined limits in asronsmutical science,

However, thers are many incidents reported by reliable and competent
obasrvers which are still unexplained.

RECOMMENDATICONS:

77
/( 7. It is recommended that Dr. von Karman be provided any of the fore-
going information deemed appropriate and the followlng specifie 1tems:

s. The incldents vhich occurred in New Mexico are being anslyred
in detall by Dr, Heineke, Ohio State University, who was recommended for
the work by Dr. LaPaz, Unlversity of New Hexico:{sr,

b, Dr. Heineke's conclusions should furnish a firm basis for any
future declslon to gather additicnal data.

ce Considering those 'domestic incidents which have been identified,
it sesems unlikely that domestic incidents can be attribtuted to the activity
of a forelgn power or a science unknown to our speclalists, It also sesns
unlikely that a foreign power would expose dhake superiority of powver by a
prolonged ineffectual penetration of the United States.
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4. The USAT has seriously pursued this problea sinoce the first
sppearance of unidentified odjects and is continuing investigations of
each unexplained incident , In addition, the conmlting services of a

revisved on a contimuing basis and ars used in formalating probable
sxperisentations for sightings that still lack positive ldentification,

“nusber-of agencies and specialiste-are being utilized, Results are .
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; Pile No y 2L-8 . 12 May 1949
SUBJRCT: UNKNCWN (Aerial Pheomomena)
TO1 Director of Special Imvestigetions .

Office of The Inspeotor Gemeral USAE
Weshinmpton 25, D. C.

Fd
-
3

L 1. Boferomce is made to THX from this distrist, OSI L-26-C, dated
S 27 Aprﬂ. 1919, pertaining to file zumber 2L-8 of this distriet,
L

2, Om 27 and 28 April 1949, Dr Joseph Kaplam, University of . c;n-
fornia, Nember of the Solentific Adviscry Board, USAP, visited this
district office apd other Govermmental and nilitn.ry irstallations im
! o the area, The purpose of this wisit was to review the reports of imveas-
P tigation and the eiroumstances surrounding the umldentified serial
' R phemomena thad have bean observed im this area durimg the lask.five .

" manths and to thereby make recommerdations as to the advisability of
making. & soientifio investization of thesd oocurremcas. The investi-
- gation of Dr. Kaplan was comducted umder orders transmitbed to him by
'Dr theodore Von Karmam, 3scretary of the Scientific Advisory Board,

y -. ﬁm; 7 -
¥, Dr Joseph Kaplsn, scoompanied by Lt Cel Doyle Rees and Capta.in '
‘Melvin'E, Neef, of this office, and Dr Limcolwm LaPaz, Institute of Meteor-
i%sics, Uniwrllt'y ‘of New Hexico, visited Sa.ndia. Base, New Mexico, amd ' »
: 7-1 leog, Iow llaxico. _ , f
N ' Prosent at the oonfertm ot Sandia Base on the mormimg of 27" "‘5
v lpri.l 1914.9 werey T , S T ;q Ay
t_, Coe T -;_*' 2% Gol Eor‘bort Lo, crialer, Lrud Forou Bpeahl Wupo:n Projoc‘b *
o S LE Ged Frsd.rick J. Clark, Armed Forced Special Weapoma Project -
cww oo e Matthew J. Doyle, Armed Forces Special Weapoms Project . I

. R Drkaophhphn
L 4icc o Lk Col Doyle Rees ', . T
LS T T o Captain Melvin E. Neef '

gL Comdr R. R. Lhmlkon, Amd Foroes B]nuia]. latpon Pra:}cot
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BASIC: letter, Hq 17th Diltrict 081 .(EG) ymAF, dated 12 May 1}
file mumber 2li=8, subjeot, "UNKNOWN (Asrisl Phexomena)

_ &« At this conferemce DIr Knplu.n reviewad developments of

“4interest in the serial phemomena on the part of the Solewtifis Advisery

3 i
. -".:':"r

“-nphuim sHiY pravigion shionld be made to”secure:

Board, followimg his report tc Dr Von Karmasm concernimg informatiom

given him early in February by Dr IaPak; BhanCol:Doylé:Reda:Mejor -Williea
H. Godsoe, Fourth Army Intelligemce Linisom, Samdia Base, amd Captaia
Melvin R, Feef. Additiomal evidence, converaing mot only especific ime
oldents, dut relating to the very intemse interest felt im the saiial
pheromena in the area ocovered by the represented agencies, was thex™

givem by Lt Col Crisler, Lt Col Rees, Commander lmndelkors and Captaim
Neef. At the comolusion of the testimony given by the individuals listed
above, Dr Kaplan stated that it was his intewtiom, on the basis of the

'h.formtian so -far made available to him, to recommsnd that a full scale

soientifie investigatiom of the serial phemomsms be undertakem as u
projeoct set up at the Imstitute of Meteoritiocs of the University of
“Rew Mexioco, The Imstitute to receive full scoperation from other im- -
terested sgenvise. is the area, -Dr Kaplam stresned that this proj-ot
‘wag to be sepv.ntod complcttly from Projoot ‘Grudge' (old ?rujoot ‘

- RN . -
% - s - e

et 3

. b, m- IA?u ouilimd tho progru %o be. undertnm il tho
-.  event the projech suggeeted. by Dr Kaplax wad approved Yy tie Sci.enﬁ:l.fio g
. Advisory Board. ' Dr LaPux ssparated the prqblu into two parts, rirn'e, o
the . oolloction of obcomtion do.'hly and ucond tho eulmtion of suoh N

T

{1) Goliactton ot ptta! Bndn‘ this hel.dhg m- L.pu re- -
commended that attempts be made to secure ny-'bentio .
" visual, photographio, speotrographis asd rader obaor--" .
: ntiou af the asrial phenomena ocourring im the - ?~.~:. E
_vioinity of at least the following thrse cenmtersy ' -
fir:t the Atomis Emergy. Commission inatalhtim a.t :
Loa: Alms, New Nexiso; second, the Atomio Emergy - o
Compission installation at Sandia Base; amd third, ]

.- the UBAR Gnidnd Mlesile iutalhtidn a¥ Holloman: :
' - Al Foroe Blu. Llnogoréo, ‘Now l!oxtoo. 1% ool hot

= aptomtio coverage at the Fourth Arny imstallntion:

SIS SRR 0 LR | 3 eup M Tomas, 'horo -« wmgber of  inoidents Baw:
Uo7 gopurred recemtly. Dr laPaz elso recommeided. M_‘

G _thla uqrchu be made sfter appropriate air recons :

<} nalisahoe,; such ‘searches %¢ smploy drag-eagmsts for .

S the yqllda-t!.cm of any ferro-smgastio mterials that -

7 mey hawe . bewn- throws dowm by the. fireballs's meteor.

‘-,deiootmfg ik aress where larger, burded fragments

DU . veTe thmgh#h‘bt Yooated ind; i lelibli, tfi‘:
CLUNLTEE T L temeddd search ¢f the earth!g surfude ia wellw:

DRI I ’jf_dmmiad s¥rewa-rislde by uae o!' ,m pmr ‘from




BASIC: Letter, nq 17th Distri ted 12 Yay 19149,
: file aumber a.;-s sub Ject, fvmm (m-uz Phenomena}® .

l).ntury installations. Dr IaPas slso recommemded
that, i» cormeoSion with alir search, aa attempt be

B L made %o sollect fize dust and tiny spheres resultiag

from the volatilisation OF thE FIFebEIIF-wWhioh GORm— o o

ceivable require several days to fall don through
= - the atmosphers to the earth after the appesrance of
' a fireball, It was his recommemdaticn that the ocle
' ‘ lectiom of auch dust be attempted Ly uae of the ‘ool-
lection techniques recently devised by Dr Willism
Crozier of the New lMexico Proving Groumd.

(2) Bvalustiom of Data: Im ocmnection with the evaluatiom
of the observational data seoured and any material
specimens that may be recovered, Dr laPag recommemded
that arrsngemsnts be mads permittimg Dr EBdward Teller
of the University.of Califormis Group a% Los Alamos,
Dr William Crosier of the New lexico Provimg Grounad,
Dr Kent and His ballistics staff at Aberdsen Proviag

- at White Sands Provimg Groumd, to aot as oconsultants
“-for the projeot. A% the oonclusion ‘of Dr LaPagie
_remark, Commander Mamdelkora recommendsd that the

grea imetallation; mear Wnite Sands Proving Ground,.
C A Y e LaPag agreéd that this was desirabls, but poimted
S e ":oat that 1t has been impessible to’ ssours ooopontioi
1. from Mr Carroll of the Harvard College Observatory -

" ‘tain Neef; and Commanmder Usndelkora them veluwteered -

¢ ..t insure that inm the future thers would be mo dife . - "‘_
R rimlty in aoourhg eoopar..tim from the HGO Heuor .

" Staft.

R

5. on tha gt'bernool of 27 ;pu 1919. Dr K-.plnt etudied the. fn-g

" [

L. the ‘cgourrence off serial phomomens, kxd was further briefed by Lt god
o Reedy: Distriek Commander;, mh’ Johm Je S_tghl, v, Depuly Distrish-
' Comeaunder, Oaptaix Heef, Supervisor of the quurity‘ Dividion, Special

v fpwat Inck B Boltig ..g D% LaPax, . Ho mew reconmeydations arose as &

vesult of this oconference, tut It wis felt thal the imoidenta studied,

rondered i.upqrutin uithtiqn ot amh = systematis prograsm of. invess .

- ,m ”rm .‘_,..._.‘_A PR
e ‘ogiizq April 1919 Dr Kaplax, Dr laPas, 18 Col Resi. i and Captan’
,!’o.t mt at’ the' Atomis Bhergy  Commission hmlhtlou. Lua A.’lmt“' m-
lh:iw‘ 'nth ﬂu fcllarug;- L

ataff of the Harverd College Cbserwfory Meteor. Pros -

< alsa be mids avuilable for eohsultation purposes. .' g ”

e @roup in-the p3ts  This poiws wasd oonfirmed by Cap-

4'

61; the 17tk Distriot Office of Speoial Tavestigabions as pertained te - -

_tigut!.ot as I nplll had ?rapogd lt 'ﬂn Mh Bg'e ooﬂerqm'durm 2

; o ~ ' ck-mmd, snd Professor Clyde Tombaugh and his associates _
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HASICs  Letter, Hq 17th District 0ST (13) 7SA¥, dated 12 vay 19L9,
file number 2L=8, subject, "'NKNCuN (Aerial Phenomema)"

dr B. Q. Wells, Director of Security

Yr Sianey Newber~er, of the Sacurity Cffice
opboiemiol o0 0t . wr_Johr .. carroll, A4C Security Service

Lr Barle D. Tishtowsr, of the Security Urfige — ===
¥r Fanry R. Foyt, University of California
Nr abmer Schrelber, AEC Sscurlty Service

This conference was held at the reqyuest of Ur Kaplan in order that he

micht ascertair the nature of the observations made by members of the

| Atonlec cner~y Commission end the AR Security Service Inspectors at

? Los Alanos, and that he might personally determine the desree of cone

T cern felt by the Seourity and scientific persommel at the installation.

‘ Dr Xeplan personally interviewed & number of niversity of galifornia
persorrel and ABC Security Service Imspectors, who had personally ob=-
served anomolous liuminous aserial phenomena., ¥o furth r recommendations

! were made at this cornferenmce. Dr Kaplan statzd that he would immediately

i submit his report to Dr Von Karman, settinrs ou: his findings and make

| . the recommendations set forth above.

] 7. Dr EKaplan expresssd a great concsrn, as thess oocurrences relate
| to the Tational Defense of the United States. Fe advised that he felt
that this was of extreme importance and should be investigated scien=-

tifically.

: DOYLE REES
- Lt Col, USAF -
' District Cormander

. - I  s-%0l22
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UNIVERSITY OF CALIFORNIA

INSTITUTE OF GEOPHYSICS July 13’ 19h9
LOS ANGELES 14, CALIFORNIA

~

Major General C. P. Cabell
Director of Intelligence
Department of the Air Force
Hgs. United States Air Force
Washington 25, D.C.

Dear General Cabell:

Your letter of 1 July 1949 regarding the "green fireball" observations of

Dr. Lincoln La Paz was a timely one. It arrived at the time when I finally
decided that some well considered opinions might be presented. I have
deliberately waited for nearly ten weeks since my visit to New Mexico for

three reasons. First of all, I was so favorably impressed by the gquality of

the observations made by security guards and other personnel at Los Alamos,

that I wanted to have a "cooling off" period before arriving at any conclusions.
Secondly, I wanted to wait long enough to allow for some more reports of fireball
incidents. Finally, and possibly the most imporfant reasch, I wanted to find out
whether one could theoretically predict a new atmospheric phenomenon of the type

deseribed. I would like to comment on each of these points in turn, and finally
to make some recommendations. :

At the recent meeting of the American Physical Society in Seaitle, Dr. N.E.Bradbur
Director of the Los Alamos Scientific Laboratory suggested that a conference be
arranged at Los Alamos early in September, in order to discuss these incidents.
He proposed that in addition to Dr. La Paz and myself, Drs. E. Teller and G.Gamow
be invited to attend. I believe that these two distinguished theoretical
physicists plan to be at Los Alamos during the time proposed and it should be
possible to arrive at valuable conclusions. I am to be at the Geophysical
Research Laboratory of the Air Materiel Command from about 22 August until 2
September and thus I can stop at Los Alamos on my way back to the Coast. In any
case, it is relatively easy to go to Los Alamos from Los Angeles and it is my
feeling that such a conference should be held. The fact that Dr. Bradbury
volunteered the suggestion indicates that he has not come to any definite con-

clusions. I might say at this point that I have come to one and will present
this conclusion in this letter.

I am%attaching a memorandum which will describe the conferences that I attended
durirg my visit to New Mexico installations. 1 will now come to the three
points referred to in the first paragraph of thias letter.

At the conference held on 28 April in the office of Director Wells of the A,E.C.’
at los Alamos, I had the opportunity to hear the stories of several security
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Major General Cabell
page 2

"g’nr-dt and-other A.E.C, personnel who had seen thess unusual fireballs, I was

particularly impressed by the consistency of their opinions as to the ave —
length of the radiations emitted by the fireballs. When we showed them &
spectrum chart, every observer picked out a wave length which agreed well with
that of the so-called auroral green line of atomic oxygen. This line lies in
the yellow-green at & wave length of 5577 Angstrom units. A strong pure source
of such radiations has been produced by me in my laboratory and it gives one

the mpreasion of looking at a bright emerald. I'll return to this point later.
While one {kqueution the observations on which speeds and directions are based,
it is not llkely that several observers will agree on color and not be correct.
Of all of the observations that have been reported color is probably the one on
which sost reliance may be placed.

My second point had to do with poasible future incidents. In a letter just
received from Dr. La Pas, he reports the occurrence of three more remarkable
fireball incidents, each one occurring very nearly at 8:10 p.m.; the dates
are 5 June, 20 June in New Msxico, and 29 June in Arizona. He also called my
attention to & report by Dr. D. H. Menzel of the Harvard College Observatory of
some remarkable objects seeon on the nizht of 12 May 1949. A report on this
has been written by Dr. Menzel for the A.M.C, at Wright Field. I have not seen
the report. -
T . -
Finally, can thefe be natural atmospheric phenomenon of the type described? It
is not too difficult to conclide that some new atmospheric- phenomena will be
observed during theu years when the atmosphere will have been under more study
than ever in man's history. The increased awareness of the public relative to
atmospheric phenomend is a natural result of the increased scientific interest
in the earth's atmosphere.

As I pointed out earlier, the one certain characteristic of this phenomenon is
the color. The descriptions indicate that the color might well be restricted
to a very narrow range of wave lengths, possibly even momochromatic. Now, as
we pointed out earlier, ths oxygen atom emits a radiation in both the aurora
and the light of the night sky at a wave length of 5577. This is the well-imown
green auroral line.

The best laboratory source of this line so far reported is one discovered by me.
This source is the auroral afterglow of nitrogen at a pressaure of 100 mm iig
containing small amounts of oxygen. Under proper excitation conditions and
N,/O, ratio, it is possible to observe an intense green glow lasting for about
t%:h'%y seconds. The spectrum of this glow changes with time and within two
seconds of the interruption of the discharge, the spectrus is effectively mono-
chromatie, consisting only of the green line. There is therefore a mechapism
in nitrogem-oxygen mixtures which makes it possible after the introduction of
energy by means of an elpetrical diacharge, to have an afterglow in which the
only radiating mechanism in the visible is that of the oxygen atom emitting the
green auroral line. I have been studying this phenomenon recently and am now
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Major General Cabell
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page 3

fireballs were reported, such auroras would radiate only the green line in thc
visible.

It is interesting to note that the pressures at which this laboratory phsnomenon
has so far heen observed with the greatest intensity is 100 mm., This is the
pressure in the atmosphere at about % miles, It is highly probable that the
phenomenon would be observed with similar cheracteristics over a fairly large
range or pressures, say from 100 mm on up, It is safe to conclude that at the
levels at which the green fireballs have been reported, auroras would have

spectra in which the green line would be mich more intense than in high level
auroras.

My conclusion therefore is, that based on (1) the most reliable aspect of the
observations, i.e., the color, and ‘2) on the existence of a laboratory phenom~
enon which predicts a "green aurora® at these levels, the soundest conclusion

at present is that we are dealing with a new type of auroral display. The
absences of sound would agree with this hypotheses. Although not absolutely ruled
out, it is generally agreed that the aurora is a silent phenomenon. The rapid
horitontal motion reported for the fireballs is difficult to explain. The
occurence of -these phenomena at low magnetic latitudes is also difficult to
explain on the hypothesis-that they are caused by natural auroral activity of .
some kind., It is however interesting to emphasize that in the +two characteristics,
which are the most reliable ones reported, the phenomenon resembles the aurora.
It is for these reascns that at the present time, I must conciude that we are.
dealing with & natursl phenomenon.

The possible importance of any new atmospheric phenomenon, particularly one
which apparently occurs low in the atmosphere, is so great that I would like to
recommend the setting up under Dr, l1a Paz's direction, of a carefully planned
photographic and spectrographic patrol of the arez in which most of these
incidents have been reported. The by-products of such a program are sufficiently
promising as to justify its setting up. This problem was discussed with Dr. Ia Pax
and others during my visit and he is prepared to embark on the program. With
sufficient consultative help he should be abile to organize and operate a
valuable program. :

. Sincerely yours
J. Kaplan

PS My use of Hhe torm ¥ durors” M Cans that Fhe radiatire Jprocesses
are aunnl m: C"wnu/k and heof Recessariiy %‘l* the Couse /s lq)uq'
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Conferance on Aerial Phencmena held between 0900 and 1200, 27 April, 1949
In conference room at ligs. Sandia Base, Albuquerque, New Mexico

Pfeéeﬁt :7
Sandia Base: Colonel Crisler
Colonel Clark
Mr. Doyle
Oos.I. ’ UDSQ‘QF' : COlOMl Ree’
hth Army: | Captain Neef
AF .3 .W.P.: Compander Mandelkorn

Institute of Geophysics

Univ. of California

Los Angeles 2} Dr. Kaplan
Institute of Meteoritics

Univ. of YNew Mexico Dr. 1a Pas

Purpose: General discussion of the problem and possible future progrems.
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Confersnce on Aerial Phenomena held betwaen 12 00 and 1600, 27 April,

1949 at Colonel Rees' Office, Kirtland Field, Albuquerque.

Present:

Eu__z:gose:

0.5.1.:

Institute of Geophysies
Univ., of California
Los Angeles 2 :

Institute of Meteoritics
Univ. of New Mexico :

Review of available data

Colonel Rees
Captain Stanl
Captain Neef
S/A Jack Boling

Dr. Kaplan

Dr. La Paz
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Conference on Asrial Phenomena held between 0900 and 1200, 28 April,

1949 in Director B. O. Wells' office, Los Alamos, HNew Mexico

Present: U.S5.4.E.C,: Director Wells
Colonel Neuberger
Captain Martin
Inspector Earl Hightower

Univ. of Califomia: Mr. Hoyt

A E.3.8,: Colonel Carroll
Ma jor Schreiber
Inspector Patterson
Inspector McGuigan

0.8.1., U.S.A,F.: Colonel Rees
Captain Neef

Institute of Geophysics
Univ. of California

_ Los Angeles 2L Dr. Kaplan
Institute of Meteoritics )

_ Univ. of New Mexico : Dr. La Paz

Purpose: Interviews with actual observers of these incidents.
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(d,_;,:gf - NZMORANTOM FOR RICC2D

1. To prepare a reply to letter from Dr, Joseph Kaplan, Ingtitute
of Seophysics, University of California, concerning concluaior on
"zreen fireball® phencmena in New Mexica.

FACTS AMD DISSTSSIC:

2. Letter from Diresctsr of Intelligence to Dr. Eaplan on 28 June
1942 requested information on Dr. Kaplan's investization and conclu-
sions concerning "green fireball® observations in New Mexico.

3. Dr. Kaplan'ts reply of 13 July 1949 stated that his interviews
with observers of the phenomera had shown the most reliable aspect of
the observations wae the color. Dr. Kaplan personally detarmined that
the phenomenon can be. reproduced in the laboratory. He finds thaet in
color, the "green fireballs" resemble an auroral afterglow odtained
from a mixture of nitrogen and oxyzen (under 100 mm Hg pressure) whizh
has besn excited by an electrical discharge. The same conditjions
could obtain 1a the atmoaphere at a height of about 9 mlles. Dr.
Kaplan concludes that the "green fireballs® are natursl phenomena. He
recommends a project for investigatisn of this natural phenomenou under
Dr, La Paz, University of New Mexico.

4. Hatter wag discussed with Colonel Holzman, Office of Research
and Development, ECS/H, who advised that Research and Development 1a
willing to receive data on "green fireball® phenomens for consiieration
Yut does not believe it 1s advisable to encourage further investiga-
tion., If Research and Development considers 1t necessary, faclillities
are available for sclentific investigation of upper atmogphere
phenomena.

5. Letter has teen prepared from Director of Intelligence to
Dr. Eaplan expressing value of conclusion. Indication is given that
Director of Intelligence will not have responsibility of establishing
investigative projects for natural phenomena dut will transmit Dr. Kaplar's
concinsion and recommendastion to Geophyeics Section, Diréctorate of

Research and Development, DCS/M, which has rasponelbilitiel for upper
; atzoaphere research, !

[y

ACTION RECOMMZNDED:

6. Approval, sigmature and dispatch of letter to Dr, Xaplan,
COORDINATION: '

Colonel Benjamin G. Holzman, AFTMRD, Extension 7415:5 :
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This report will include the follewing:

a. lstter from Dr. Linoeln LaPus ¢to Dr. J, Kaplan
numarising ths results of ebeervations on anomslous
luninous phencmesa vhich have besn ebserved in New Nexioco
and neighboring States and giving Dr. laPas's comments
on the meaning of these observations.

Dr, LaPas. '

- & muwmuuuotmmmm
oconpsents, - -

d. Mt&mrmrdluﬂurdmodtm
informtion.

2. HIa_llZll_l.ll&&It.!I_lﬂ!lllﬂ!lLlill!ﬂll.!hlIﬂllll!
- Decenber 2‘| 1949
Tos Dr. J. Kaplan, Scientific Advisery Board '

Iroms Dr. Lineoln LaPas, Director, Institute of n.mmu.
University of New Nexico,

Sxbjest: Anomalews Luminous Phenomena.

Apomalous luminous phenomens, Mduw.ﬂdﬁ '
greea toler, have been widely observed in New Mexioe and neighboring
atates sinoe 1948, December 5. By labarstory tests, the :
groen soler seems o be identieal with that given off Yy copper salts
in the blowpipe flame, If this identification is correst, the mave
mormmummmmmohmummwm

Units. v

m%m’f ba
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Nost of the phenomesa have cocwyred during the twilight or
sarly evening hours, bwi incidents Mave deed resorded at various tines
throughout the night and, iafrequsatly, ewea in btyroad daylight,

. The following sigunificant differences have been noted bLetween
nomny ccourriag green fireballs snd- typical meteorie fireballas =

(1) Nost of ke snomalous fireballs appear to move in
horisental paths, Where sufficient ocbssrvations have besn available
to perait the caloulation of the real path, as distinot from the
npmtp&.dthﬁnhlh.m.mlp&mm
te b aserly perallsl to the plane of the herisen
satire extent. Such persistent horisoatality stands in the lhu-put
contrast to the downwardly comcave paths traversed by

notsorites vhem these penstrate deeply into the atmosphars of the
sarth,

(2) The mearly horisental real paths of the ancmalous
m.unmntmuamymuMcn.m
esarth, although these paths may hawe langths ranging from 25 to M0
niles, I know of a0 gemuine metecrites that have traversed real
poths of these lengths at sush sxiremely low altitudes,
ths

(3) The anomalous fireballs move ever thess real paths at
veloeities of ) 40 10 miles second, wvelocities consideradly less
than those deterained from ¢ tions of the luminous paths of
genuine meteorits falls, btut comsiderably greater than the speeds
of axy rocksts or jet planes of which I have knowledge.

(4) 1In the case of gemuine metecrite falls with luminous
peths terninating even at heights oonsiderably greater than those
at vhich the real paths of the anomalous green firedalls sre situated,
the obsarved luminous phenomsna are always accompanied Yty extre~
ordinarily vicleat noises. No noises whatever have been obeerved
in connsotion with any one of the horisoatally moving sncmalous greea
fireballs. Ia fact mmnmllmotmmumu
during the last yvar, there
s Jor whioh apperently dependable

i
N

without exoeption show variations

in wightnsss cleerly discernible evea to the unaided sye, beginning
utm.thhm-nuoorn;ht.uMMghwuup,
possibly passing through seversl light saxime before they twrn out,

In the case of the horisontally meving greem fireballs, slmcet «1l

of the observers have mmtmm almost ;
instantly at their full brightee l and exhibited ne variations in i
magnitude during their peried of visibility, disappsaring with equal '

.i
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(6) The ancmeleus greenish luminous phencmens show a
ourious assogiation with well-known metear showers, although nons
of thess annual metest showers sormally produce extremsly btright

(7) Por the greea firedalls, duration estimates usually -
1ie Detween 2 and 3 seconds. Such estimates are oonsidersbly longer
than those (0.3 %o 0.5 seoonds) for the ordinary visual metecrs, but
are shortsy thaz the durstion estimmtes invariably reperted in the
case of a genuine meteorite fall (5 8 X0 seconds, or even lomger).
For nons of the horisontally moving green fireballs has a train of
sparks or long-enduwring metecrie sloud been reported. This ocontrests
sharply with the bebavior noted in the case of genuine metesris

 fireballs--particularly those that penetrats $0 very low levels in

the atmosphere.

(8) 1In spits of persistent seareh, ne materisl specimens
of any kind have Been recovered from any of the horisontally moving
green firetalls. In view of the extraordinary sise and Wwightness
of many of these odjects, of the low altitude of their real paths
in the stmosphere, and of the acourascy with which their esrth traces
mmm.uummtuwmwwmmotmm

‘materisl has urothu-m

mronnmuplﬂmtmuuhumtdhm
mmnn-oumummmnumwmmngm
netoorss .
~ {1} Although the resl paths were over most of their extent
still lower im the atmospbeare than those traversed by the nocturnal
greon firedalls, the ineidents were esantirely nolselsss.

(2) The anomalous daytime incident of Pebruary 17, 1949
lasted 7 minutes; that of March 27, 1949 lasted more than half an
hour, These durations are mush lodger than that of any reearded
gonuine meteoriec incident; and glse much longer than the duration
of nooturnal gresa {ireball incidend, excepting only the very

bl "twia" greenlsh-whites firednlls odeerved fros Hollomen .
AYB o 12 Nay, 1949 by Dr. Domald E. Bensel, the dis
Barvard astro-physiaist, and sarefully desaribed by him in a
senorandum dated 16 May, 1949.
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{3) T™he luminous objects ssen on Febtrwary 17 snd Narch 27
not only were ahls to traverse losg horisontal paths low in the
staosphare, bHut were also shle to mensuver, i.e., %0 turu and olimbd
in o manner impoasidle to & genuine metearite.

An excerpt from Investigative Report f#24-8 of the 17th

fireball inoident of December 12, 1949 is appended JCThe Decemder 32

firetall was quits typical of the smaller green firebtalls and was
the first such incident for which it was possible to make an approximsate
detsrmination of the real path of the fireball through the ateosphere,
This real path turned out to be & nearly horisoatal straight line,
situated about 9 miles above the surfece of the sarth, begimaing
over a point with the ecvordinates (35° 50' Nj 106® L0' W) and eading
over a point with the coordinates {35° 45' N; 107° 5* W), The path,
which had a length of about 25 miles, was traversed at a speed of

she backward extension of the path
| ] m ‘c‘occ mmum.

i
g
E
:

/8/ lincoln laPas

Linooln LaPas, Director
Institute of NMeteoritics
University of New Nexico
Alduquerque, Nev Mexioco

orange at the end of the path. This alse agrees with the reporta on the
snomalous luminous phenomens, It is seen therefore that the phenomesa

*M.} ;u(f“‘lfol e ‘*-‘u 'r.gfof"-'
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These characteristies of the mectursal fireballs shioch are
anomalous, €.g., height and lack of sound, are ones oh are
diffisult 0 observe without very careful imstrimentdion (beight)
or ocoes vhieh do 2ot Decessarily mean that the objeet is not a

seteor, The abeenes of persistent trains oould be explained if
; t.h-utan-nmt. to be lew Xine . me .

meteor weuld persist for time as leag as thirty minutes .

4. 1ha intsrceetaticn of these phedomein sid other commenta’

At the preseat writiag, with the informatica available up
to 1 Japuary 1950, this writer ecmcludes that the nooturnal
is a patural one and that the green fireballs are metecrs.
The Jeophiysioal Research laborstory of the Alr Foroe 1s ocordinating
and partiecipating ia a well thought out ebservational progrsa in
New exios (Fhits Sanda) which will atteapt to obeerve heights,
; speeds, spectra, ionisation and other properties of the pheonomena.

? 5.

It was pointed out sarlier that the Air Foroe Geophysiesl

; - Ressarch laboratery and other agensiss ars sarrying out & cosrdinated

i observing program oa these luminous phencmena. 3ince this work is

L . located in the neighborhoed of extiremsly impertant ailitary and atomie

' energy imstallations, it seenms t0 be desirable not te release inform-

: ation at this tims. I belisve that as soem as the ldentification of
the nogturnal fireballs has been ted and, as I believe these
turn out 40 be mstecrs, the iir Foroe should relsase the story,

|
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DR. J. KAPLAN
Seientific Advisory Board




