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~it :1\f! '/ ;.und f t'C~ t t'rl r do n:y thJ rd flOOJ" t • '- • • • ,. • J 

d 0 m~.o, cncJ :;,ho ~~~ h.c s:no•' • d 0 :t ccd f:o • e;. GTC>.. • ~ 
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:r.Et:::..C.I.:.L --=:c~:xx:::.: ::.~t, :c :n 
"- :. .. .::.:tl ~ c~.'l ,z-:£1 ·-

O 'fT .. ;#: l '~~ 0 61 - 11 ~- • 

'Z.'I ~LU~ T!01-I ~::?ORT 

O AT!:: 3 }tto.:r 1901 

-:JJ=c-r -4"' : 5?101 TYP E: !V >\ L.U A TIO '~ · 

• • •U • t C'i 1JFI!::.R: ~P!C NFI 

~II YtT"e::> :)Y: .-\.: -c !.. 'J-1. :-<::21 IT!:M S!RI"I.. 'lA : 

(s~ . Eoli an) 

•• • -· !: ;J:-":) ':lns,. • 
· - J ~ . c • r 

"' d . t"" i . f .p • • J ... o e t.e r·:n De =.e ccupo s 't l.on o "'" ore :Lg::l ::1.a:te :":!.3 • 

I.: . DX!'J.: 

• • 
• • 

1. '1"-.....e foreign :naT.arial •-as receiwd a.;;d asaig:Jed ?bJ'sics :.aco::·a:tor:r !h:Jber3 
61 77 a.::d 6 1?3. 

----· 

I • 

.oc 

• 

2. ~ maceri.o1 •.res e..:Jal7~ed by enission spectroscop;r. 

j . 2>.dasion s~ctrog:-::tphic analysi3 p.:-ovided these da-c.a : 

. rl.:lor 
~ •• aces 

.lone. 

• • c z~m • -.xn. 
- ?.a r iu:n • 
- :UC:Cel, copper 1 sodi1::!1, and sil79:-

\I f" • ' 0 :%. '"T • t ~ • 
~ ..... . ~ _... ·- - ""' '"' '""" . •• • • 

r ""' 3 ~ ... """ -e-e~7 .... !-::'lJ~.---.2 • 
....... ' '"' ... JVo - • - .., , _ -- - -;t'.l 

not w .. tl n ,~ 1 - ~r I!'\, .,, tor "'1-ru I ll<! r ' ' e~ pro liOn P'H",.I • 'I 

"', .s 
~~~~-~-- ----·-----

• 
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? r e li --::L'l.:l r y .\O.i .r-is a nd C~ ::-: :l. i:l .. : i->t :::> n c:J. i De! ail; ReLtl..'"l · 
t o 0~_; ca.;c; .. .-nic.:l. ..? <! ll a t Ha r t i o rd , Coru1~ c tic ·1t 

C hie f , :Naclear S t'.l.!i <!s B r ancil 

:'he fo ll owL"lg hbtori c :l.l s u mr: .. a ry i s Of ;)r . Jchn :' . . rasson 
who j ou.-neyed t o H a rtior d , Connect1c o1t e n 1 ... ..,pte>r.he = l · 0 , J.!ld 
t:l.lked :l.t l c n Z't n •. ,it.:., t.be p rincipal v..-itne s ses • 

. '. t 2 0 15 E . D . :" . on the ni ~ht o ! 4 3e_ptel'"!'1 b~ r 196 0 , a 1-. dy 
b ack d oor of he r !i r !l t fl oor .l?" rl':'""lent a t 

Ha r tfo r d , Con nectic u t , was st:>. rtl~ ..! b y s. 
"swish ing n o e follow a u b y a L~ud . U:;>on looitinz t~.r o\l !iL th ... door , 
s h e obaerve d a " con e 01 greea !ir e" wni cl':- i~:T CCi!l t e ly !>U :')..., i :l. J . 
T h e c one o .f fire ;vas oi t he o r ::ier o f on e f oot i1l he1g .• t . Sh e 
a tte mpt e d to g o ou t t he door t o L'lv esti~ate , b u t w a s c.iri ·r en b a c k by 
clou d s of smo k e . The witne s a ' na:ne is ?:! rs . · 

.~.nothe r l ady, li"l ing on tb~ s econd fl oc:- o! t he a-:..l:'t & ·nt 
h ou se, i s re!lo:-te d ! "J h a v e a ear d t !u. o .. nc of ._e h.ll ::> ov c t!-e 
noise of he r t e l e v h i o n. set. Sh~ t he ::-e u pon r o n out octo t h o:! back 
b3l con y a~d zaw " ; ! Y .• !llg c=bc r s:t 0:1 Cle g :·ou"'l 1t t.~~ .i~<? or t h. 
f a ll . 

\. t t~e s am~ ti "'lle, : tr s . "'1 !1 - "';)loy~.:e c£ c i~ £-u= 
h ouse s e ast o£ th~ r l,; ..1t ( ' _·:1e .~te C e ... a rs ') , 
was s t :tndi !lg i!l t .!le !d:che n :lnd ob se rvin~ t~;- .) ..l a .!l a w i!J . .:io tc~ 
proc e cclln ::s o f a d.lnce t -:o ki!lg plac e i!l t!le r e .i ' ~n ~.! i~r-7-edin.tcly 
t o the we s~. Sh £. : . a d j.lSt :l otic ~.. d t:l e tire at 20 1 2 n~'l t. ·n.ntionc cl 
i t to someon e i n be k:.~che n. He ::- :1 tt .1! .;. - n wa c nuzht 'oy a green, 
pen da- ! - s b.aped obje c~ i!l t.'-1 ~ •.o ~ ., te rn s~y i n ' ·hi .: ~ c:-:.. - .! .::nd red 
col o r s -xer~ a l s o vbi'') le . l !e r d .1tics ~~ ·~ n~e d • cl i .1. :.oon :~ 
t h e :dtch~n , an d s appa r e ntly d 1 not ! -:;llo?.· t he ob_ c • ith h!! r 
~ye .s until it s t:-ac . . t h e e :l. ::-!..'l. 

t :-te s u "Je ::-::1 .. ~:-:dcnt o! t!:e -
a p a rt "TT " :lt h ou se , ·.i r • .___ wa s c a ll e d !: o :.his a pa::-:m cnt c.m 
Ue sec o nd floor . ':'h £ s :no.ce h :l'.l i~z cl a r c..t, ~e ':". ~t! 1 ~::-::. . 
'O r o c e e ..! fi r s t t o L,row a littl e •vat c r on t~:! c o -1- arb .,, hed -?.'bi en 1a s s m old e ri:l1 , a n d !he n t o s e.lrch ! o r t ".~ c!'lj-~ct.:; . • • 
fl.l s :'l~ ! _l !!t wa s t.:le li;~t s; ource • 
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-' .. . ' . . 
•. lr~ y : ;. :- .>! .3 ~ d :-c."'ll:! \1 n t :1 i)t;nn t a :>oc.1 t a y · : ; 1 : orn ":.1 •• 

'1 u :cl!l7, ~'l.:.•:-e .)o:?i.:l ~ n~ .; - 1:~r ~:t ·~sel "..:lf t.1~ oojec~ :l.:'l d .:1 0 ,:)t;!:le .: 

""": ·"'U lelte .o •ti~e n--:c :; :o he: :! l:1:1ded . \. !t~= ... i ::! e · 1!e, 
:'loW~t~:- . :.1j ; ? ot W::\3 .... l3COV ·::- ~~ OY . !:J. by vi:--.1 ~ ; 

... "'l.e !ac: :.-1at !! ·.·va;:; .. , 3.:-m \Vl.~!l. ~o·l= . • c!C \ .it .. 'l :~-~ t n'"!. .ll ':.!e !13 . - · 
- · • • r- b I .... 1!3 3JOt ·.va.:; ·~~ ..; : :H!.1.~.i~1 :.-.~ ,,o t · ~· .• ~r.: ~:..• .. a : t :re :;n:~ : 3 ..., . ... 

1 i \ .. . . l . '"f ;,:::":0 :1~::- :1 :7• _ .. ..::e: !.."1:.13 ul..;COV r!~{ t:l O OC3 :'!.on, .. .. :-s. 
an1.1 ~.{ ::- . ___.:~W.:t..!d .J.thed.:q small objects . A! ! !..: .;t ~hey 
.J.??.l:~atly used .var~!-"l as a :-equ1sit~ :o Jt~nT.:i..;h. :,etw- ·~a. t he 
t ::--.H! "-:non~! 3 1 a nd t.'le very lar?e "::>ac <]rO 1 d 1 or ston:!;:; .::i!ld 

objc;? C!3 in t !le i:-:--meci:ltP vic!:u:y, i . e ., .1.ll a icnr tne ed ;e o £ t hi! 
9hed. Later Cl..? / noticed a uni!e c::- ·~~t on the o bjec!3 U!:.d n sed 
thh as a ba3i s !o r t~eir searc:'l. 

The object landed in an i deal place :.1s f a r as ":J.fiar::...'l 'l tbc 
pos .;ibility o£ determining tt.e traj~cto ry , T he cnl:;· t-:: ..., :i .tns 
ooca t o i t H it:; o.zirnutnal anzle w a s 60 0- 70, or ma'l ... r ~ .. e re a 
15° .se_s!llent c omi:lz fro m D:-:,out 20' .!: cf :-.o:t..::1, and .... :1ot hc r 15° 
se J -nea t comin,1 from almost da_ v;~ st. f h e ne ..... :::-n~ .. s of t.he sheci 
corn;>letcly elimi!l .... t2d t he segment !rom t h ~ast, :-o.l-'>:"Jl; ~:-om 
25° t o 205° . The O.?art ment ouildin 6 shit:'l~~d t::e locatio:J .. ro:n 
t~e no:-~hwest, a!ld ~ utilit y pole, 3 wooc:!en "•nee a n d a 2-l /2- torJ 
:1ouse s:~ielded i~ !ro·n t he s outll ... vest. :.1::-:<\. ... a:l- t h .. la'"y 

"1-0::li.nz tl:!i ~ vi s ion bot.'l rcportc t~at t!1e ob ject sc..:.::.dcd ~~ ·-- it 
ca:::e i:om t ne no:t~. :..: .. o , it :1avi_:ated t ::::-o•..l !1 clct:le;E.."'.es 
rr.ou:tted C"l a ll thre&? stories wit.'lout breaki:tg c ne . The -:>tbe r 
oi:t;c_:...,o , tb~: wes i3 ro.; ;hly t ..... t whe re t e o:,ject ·.vas - e n L'l 
t'le air by 1-.frs. . { pa::-allax :l ho 11 :l not ha vt ..... ff~ct.: ~ h - •tiew 
-?Precia!>ly) and seems to be t."le rnorl.! likc~y d!:-~ ction c: c, .> r oach . 

• . ite r :-.t r s . and ~.l r . had oick~d ..!"J .. ::.e 
• 4 

obje c ts , the :;>olic e ve r e c - lled and e vent .l"llly tbe -:-o r :! ::-e::lc~~d 
Pro!. Roo<? !"t Brow'l o! ..>outhc rn Connectic.1t .:. • 'te ...; ,n ... r~, •. no is 
in ch.i r 5e o ! t..~e =-~~·.v Ea•J'e;n ;.toon v .. ·atch .5 t •i..,n . _,roL. - ro · ~n end 
c ';)t • • rankard o! the BartforJ Po.icc eot i.:l COC. t "l~ t ·.-i:~ t.1e 

r.:! tcsoruan O.:> se:·1atory in C.J.nt.):-id~e , ass ilc!.ts~.-~ :3 1 .d a 
sha ::-e oft:le zt::me3 'o\'«? rP. tu:-:1e _ ,!::- t:J t!la t or., :1.i:o.~t· • 
· ' :3. a.:1..1 t.=:""....._. !:1::-:ily r.,.t:1ioe d .,h - r es ~ls o . Th. 
stor'f ~as in V"l :-ious aews"J.i:>.?r s and c ne th~t to ne ""ttention o f 
:::> r . T:)·.,·nsea ::1 3 r own of ·, .'lit~h.J.ll - :·.-nd i;1 \ h1 .gr.:o , D. C . Ee 
c.:>o~:lc ted .. 3P.\ ~:l.:i ootained t."le r~lea.a.e cf t:"le ' mi~:·u o.n i~n st~n~ . 
~ .~ a"li~. O f: i ci.lls :1 t t!le .:>-n:.t:: ... ni.!.o. gave ~:~e c ol L ct:on t r.> 
.D:-. 3:-own, a.o.:: t.::1d.i::at~d t .•at t:- .. s ! or.es · 1e ::- clearly n o t 
--:e ~~o:-::. !f.c i!l o:-i ~in . ·:e t!:e :- .. l?O.C bro•1gh~ t :-:c:n to t~e G c ::nhys ic..t 
.,e s~~=c.:l :>ir ecto:-.l:~ io:- :lnnlyus . l ... avin nbo Jt ha l! th e 5'"' ·?lt:! 
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.. •e ... .. . .. -. \ ·ve~-< !at<?:-, !le oo t .uncd t-'1 sn:.n·es o'i •. [rs • 

.J.na Mr. 

D r . "iassoa. oi C:R..) went t o H=t .:-t!ord, Cvnn ... ctic-.J.t 0'1. 

17 Se ot eo:,.? r l9 o0 t o obt :::lin mo r e i.:liormation on t.:l~ f..l.J.l. H is 
• 

.:.!l.io:-:natio n, ot!ler t-'la n r epo rte d .J.':lovc, con:.- c .~.s cjip.!.1y ~.·'"' 
? rob lc m oi separating " true" s tone s from t ho.,<! Lo. the i cr:.rnedia te 
..l.r~a . P !lotogr aph s whic h he mad~ at the tin.~ sr o .. thi3 gr ?hi
cally, and a collection of back,.,. r ound s tones '• n ich he ob t.J.in.cd 
3??ear v e ry simil.J. r to many in the sampl e . 

JOHN T . WAS30N 
Nuclear S tudie s B r anch 
A t mosph.? ric Circulations Laborat ory 
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A.\ • ) J r- • d 
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CONSULTAilTS 

O::tober 12, 1•/,~0 

,;Pr?space T~chnicol !nr91liaence Ct:nter 
AiC J:-,J -·;:~x 

'dri.,ht- h'iarson Air Force Bcse, Ohio 

Dea r 'Aajor Frierd: 

It \lOS o .olecsure to be with you losr \ /~dnesdoy. I ·1os r; lad "o hove the 
opporruniry ;o Jive you 3ome infor""1otion on ~'-le Harford fel l. has L.een en 
er.sosing suo1ect •o ...,e ior the reasons l ex?loined "o you . 

?ro=essor .o·"J .. rT 3rown ~eleproned me uoon my rerum "o './~s.1i r,..ton end 
mcn •'oned ~ho t vct·r ::>ff' :3 hcd ·e .... ues rpd -:ddit'oncl ~Or?l::?s otJ .. ,., o. vJr 
.,;,.., ,~d ·nor ~o so,.....ores orP ovarro 'ole t..,eco e • -vor • h ?ro.-.ress . I os.oured 
h'm, ~o••,over, .. ,.,or you wou ld Joe fur'lished comple"e r:.oor-s ot our ·"lv~st"iJor r on , 
end thai our ~t=orrs '"culd ::e clos,.fy coordinated • ..,,h ~~e ~ir =orcc . 

• 

Sircerely yours, 

A-:rr~·4 7..,... ~ ,....(' v a 

T T ,. 'rs,.,d 

lnfor-c;'on • 
O':>les: 

• 

Cc;";""rr. " · ~r ., • P. Lu .er, '()1-\ -050 
Lt. Col .. ~ ·"e D~Gioco-:o JS~r 

D c: ' ' '~ · .... ~' ~ _c:.,, ·,--.. !"l,.C"' "' · - ... ph"s I a'"' r. . '- · t• .a ....... ,.~.:::, _ ,~ ... ., • - .., . 

P ofec;so ' . o'~~ ,.,. ... r~\·•n, So·J ~' .crn c; oL.! Coli "'e 

l 

c 
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W HlTEHALL-R A "TO 
lm:orpocJc~::J 

SP •CE TECHN O LO S( I 019 D•Joonl Cir~le a ~<; 
W41h'nqron !> !). C 

Or•!t 7 2ll 

C .. bl e Addr . s.: H' HIH.'iALl 

• 

P•o '""" ' ion 
~Jd , nc -. 

Co,.. ., .,~ic: 1 t ion • 

CON S ULTANT S 

(' ~ .. 0 .,_, ,. 1~ •n.&t) 
·~ _..,. · v ~ . , 

MAJO~ R. J . F~ fEND 
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-
• 

...... ,,. ,.., _,, _. ..... .. . , 

r-E!~ ...... _ , .. ., ·-~1 ~ · · - • • ..- 1 : : . .. - .. . . . .... - ..... . 
• • 

!J.. · ·-~ ~ p!~ . ..,.. ........ '• " f'W"\ ' '-' •1:.:, ,, ' '! ""'"'~ . , ~~..... .. _ .......,. __ • • , ., - •• 1 •• J _, _ ""'"' 

. ' to ,. c - . ... ~,., · ·~ -·' ..... -.,: . . ..,; .... • • . .!...• I • II ' '. rr=. '1f;e , c,,. !~ a. : .c 

, . 
,-~·' 

, __ • • f J .... '\ -c'' .. ' fl . • - - • • • •• 

pcne-~:!Hy ' :.1:· . . .' - • 
r~d:orcl, , ':.:J':';•':2C.::h~~eK~ 

• 

·-

/ 
") 7"' 

r ... ,. t " :~ , ... _., ..... . 
. . -- -~ ,..... . "'-• .... _.. ' ~ ~-,-n ·--· -

• 

I ~ · · ·r •I \., , .... - ., '"*'· . . .., .,.;_.. 
I. ~ • t ' oo ~~~ r~ )01 , ... -:tn~ c. ~ 

,... { I r I r..-lr. -..._~ ..... ~~ , 
f!):- i 'C;r 

n.,U I ~ r •!O~I, copi....: of t '1:! H:Jrt"ord 
·~n.~nl . L .-,nd i~:a:<11 C!'$ f:'rtC lased. 

• • 

• 
• 

• iB ::-:1 

.nrc.- .?i: n ccpt.~ : 

• ,:+ .. . . ... . • • • • .. .J ~tcn :n tor: 

Very triJ!y y · .•rs., 

i . Tv .m~r.d erc;•m 
?resicbnt 

:C. ":ro~~!cr • := . !.u cr, A PA ~ C~D 
t . . ..., . Fdc~d, _1,. 

". ' ..... • -
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•, f ,. >A"lll ,l .l.,d •..,.c 

• • .. ..... ..o.A ........... • .. , .. .. ' • • J 

~ . .: . 
D ~.r Or . ..3 r~wn, 

• s .> 3.1.L'U- ·r 

! .13 3:::! 

.1nd .vit.!l =~l<!rence to :i.:.ne . It i 3 .:n,, 
• 

-~b.t~d t o ·~c: s ame orbittinJ o.:~ j ect . 

:>oi:non, how'!ver, ~:-ut .>ou 
:.::.~ -:-!la.tivel•r l a.:: Je r ?a: 

t i.: e 3e:-H ro u t!l:ou~.'l :..'1<! mails !ell b /:>od ~-:-id~e . 3. .:»uou:::> •l t' ) ew .iav~ n. 
1''1-'! ll;"l.!:lc dis~;oc~ .:> ~ t-ueen t.ht! ~-No _alh (:ia:-.:ord :ln d 'loot"!-.~- d~e) is 

:-o -:. • ., 7 :.:1~.:e~ alons .'l lbe ~h.:>u ~ h~acii:q is 1~) -: _ ..t:..~ ,h~ ·r ..~J .::e "=~e .i 
/?o..r ..J., 0° ~) . ,... t • t f ' -all ~-- 1 , , - ..... e :: .. a .. :t asoec s o ~e 1 3 4 e •. a e ;arne :13 ~.'lO:Je 0 1 .:..'le :ta;--::v:-o. 
• •• .~...> .v~·r~r, :::.~ ·v o oC...:>r1c ~~ ~')dl' :lc.~ i,oil .:!S Je:l · .. all; ~-uac: 'Vl:h "'~ n! 1 

• :.l :lt 7~ .1 c:!"::U sc <J C:"!::in~ oi . .:le metallic J..1st -:10~ed ::1 -~~ ~ .. =H~r ·au. 
•o .-.c e :.t .a;1ded b .3.:1 'l:~a ( a::P·>il.alt dnveway) ~.:lat :1ae1 .>ee n c:l.r~iuu·f .;w~"J t 
t : ~ "'li'Jht • ~i o:-e, .:::te 1:::m act a;o~a va3 cl•o:!y .!e:bcd . :i~ ~=~a.:~a a ~: .. f:d' 
C!r d~ -'! :1c~es b :!i3-"n~ter w · i.:J. ~ .;;li~~t ~longati\ln !o L:le . i..l ::- ~.h . C ..>Tlt3.i."l-

.;.; 1... • ~ 1... • 1 • ' l . *' ' I~ . 1' ' \4 ' N l:.ll!l r..a1.3 C-:.rc .a v~:-e :3c!V '! :"31 S!J o.h C:leS 01 :.:l~ ~e.a..t. ... C .:.:late::"la 7lt~ 

:1.! -.1: 1-.:-· .:> ah.l.~- ;E~b.tlor ~ti ~e:1ter .o ·va.ro. ':..'1~ ..,.. .>r~ . :~~ i:ne o f ~.1a 
'!J. d cn ::Hly .>e e~ta...:HiSo'lc!d as oec ;veen J : 30 .. -\ . • vl. nd .2: .3J :-•. ~t. .loc al 

d 
• 
• 

• • •• 

. .. " . 
~ .~ .ot.'u~ 5 · ~- 3U3..1, vr.e: !!as '.l:>On :~t ..::.- l :tt, 

.. '1 .-. 'l3~o u.~acd a t "l OU.~{ ·ovhen ~'l.e r :::~.l :.- -:e•.l 

c:o ~ ! ;- cie. S~:e ~ad .:i ;-st .;: 1 c .~e d ilt ast ic, 

•~" ., , .3) ... ~ ... 
) 

..._ -_.e . s . 

.. .... ... , .... ..... ~ •"•1 
-~ ....,....,tJ_._. _ ... 

t:: · --.. 
ao.c '"a 1 

.·: ~ ~'l .. ? :-~! . , . .., -1:- a;or .J.l :.."1 ~ :.J :all >• ... J r..:se tL"":l :1.: ?a .. ! 
:;.,'!= H~·, 'l "lO :n t'l!'! .UJge.s :ea ,.:e 1<Jt:.it :ne. ! ! CO"/e: a -1~ ,?;t: : i.: .L . 

!:l 

! ·= •oti:q .be O'lU!-ions, : ! :..:.:"'e~ .o ~~ -:o1!:! ~ '! .::1.::d .. _,~!lea ; ·>u ;,:r p' one: . 
I t.:lt a.id .nat :."le . :..r:lt! ·n . a . : ·a.• ) .,e : .e e p :e 1 .. ? t:'le ! 1.:lie!' ~o.:- :i )n ot .!e 
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• u&tSWUt&Sil uaz a tt:a .:S,4J!&ti-

• 

• 

T he num e rical o; ·au ·:1cc w t • • J'• ·l.tin<!d to avrJid pos .ibl · 

• 

~\3 C c\..1 !.J~ S\!~n. tl' · 11 .; q~m ·nt.. c. m Lc put 'nto 1 gronp '• 

1. 

2 . 

3. 

•• •• 

C<trbonac.;ou:s 

~tony 

Oi t..'-lc::.e, thl:! s:a4 .:Jeem..i certain to be ot ~ 1arr.ford o -i~i:1 , 
the stones were not anaJ.yzed, the carbonaceous naterial i::> -!'1 the 

backgr ou:1d but i3 inconclu3ive a3 to origin . Onl·r the alu:n: ... '''l'.l:n 

::.ampl e.i seem clea rly due to the Ob;,erv d iall , and, t:-te r~ ... or .. , 
tl1~ mo.;t time was S?ent i n t.~eir analy:;i3 . 

.t\nalv Sl .i o£ c arbon3.ceou5 :3amDl ~::> 

T:1e carbon aceou.3 :samol cs 'lrc 1, 4, 5, 6, and 3 a."'l.d .!'!~ 
~ac.c~ronnd sa.m?le~ 1~ a:1d 11. Sample.-; 10 "a:1::. ra('~te" ""10 

! l ''blac~ :i.!ht bail" are very sim1l..1: ·n co~YJoai..:on. 7h~y '.:>O< 
like coa l, and t.&e Cor:1pton s:nead of th~ "' Xclt:n4 v 'i:1es :""tJlc'l.t~s 
~~very l ow '\lera ge atomic numb..,.r . 
showed more Sr in 11, othc:: rwiJ e t;.;,e 
Tr.ey cont a:..n essenna!lv :10 3a. 

f :1e X-ray _::U0!""'3C~nt ana_'I::Ji3 
spectra are- a.:mo ,t :aencic."\1. 

5<\mpl~ 5 (coa_ish, '":!Ounted with •vhite - coated 
~ ccid.ng bed.:-1) w'l~n co:-:-~a:-ed w:t.'-1 rh ~ back"frO"rld ..; 

iGe to\ ... :a.:- <t 

::10i .3 10 • 
and 11 s:,o·v o:; la .:- !Je ::!.:...:.: "'= nee": nar.1ely it CO"lt.J.:."'l .J 

of B~ b ? '>y 1 1.:1c~o,.. : :o o:- .u:ge · ) and :..'!.s .3 Z 
of t.~ e ! ir ~~ (; -d .. :- '>E'a.u a= 'J.3 follows, n ii::t , :1 L!..: 

a.r~ 'ir:"lonnt .. 

V :30u:-c• :lt .J ) K·.·. _J rna . 

., -

' 

·"' J • • 

• 

• 

The · · · ,h ts 
r--3ral a-:1d 

• 

• 
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Sr K 1 -. 
Sn I<: ~ {not 0.1.; :.rv · ci • 1 t en· de r 1 l.."l 

" 
F e T' 

~ 65 

C..t v -· • • 24 
• 

Zn Kt\ 3 

T.: K 1< -:.> 

Ba L~~, 12 

Pb L .... 
'"I 

d. (a.:~dignment unc.!rtain) 

S:1.:-npl~ 1, de~ignatad 11 \:0<'ll 11
, sec:m.J .:.nt"":::-m~diat ... oc: t wec:n 

th * bac!q::on:1d ~a.-n:>l~.i 10 and 11 , a.:1d :;,a:-nple 5 . I~ has la::g e 
• mou:1.t3 of 3 a a.."ld :' i, wit.>t thP Ti : ...J a ra tio inc::ea:>ed by a 
fac to:- 1 . It snow·3 a Zn cont~nt simi:a:r co the oac~<~round s a.r:1.p.t..es . 

Tne:~ 1.3 t!viae::a.ce :o:: .1--o o~i.."lg :ne~ent . 

S"~"":'lpl~ 3-~ :__, s 1:nila:: to Sampt.~ 1. ZDD.:' 3p '1ecc::a of 
l, 8 .\, .... nd 11 show~d t.~e .:o-lowinz (ta.~<.m at a=bitrary seal~ ·;.~.ctors 

ior ·"LC.1 .i1.:n?'e}: 

1 8. 11 

rr . ,. 
- : -~ <)3 

I;Q 
... . 24 

K 
.,. ..... "' 24 

' 

c: ·:__ 2.2 --"l -
S K . :! . 0 

s: ~< \ 3 5. 5 - -

.. 
J 
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-. . • . ---.. -. -
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- - - - . -- - . - -- ... -.. 

- - . - • 
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16 
16 
16 
16 
16 
16 
17 
17 
17-
17 
18 
18 
18 
18 
19 
19 
19 
19 
20 
21 
2~) 

20 
2J 
20 
20 
20 
21 

• 

21, 22 ;2 ) 
22 
22 
22 ,., "., 
·-- --.~ 
23 

c;:~ 

23 
~J 
23 

D\ ... ' J..!. 

17 
17 
2J 
?l 
~l 

• 

Sb:aveport, L9./~t~phis 1 Teon ~ 
E of Cinci~nati , Ohio 
S9.r atos3. Sprinsa. i;aw York 
~1 Ca..tlpo , TE>:xas 
S:J.l in:1, K"l.nsas 
E~stero Uashin~on 
W of Azores Isl~ds 
i Jew Loo..i'Jo 1 Ohio 
Y..irksville .:\..FS, i'olisso:.:.rl 
n o f ~lid·..my I sland. 
't•• ... ·· f co / · -\ 

- a . ..L .....,fi'Y'\1)!1# ~ 1 

San Antonio , 1exas 
T:,•ndall AF3, .?lorida 
E of l•!t Wni tl"l~:/, Cali f o::-:1 t~ 
:; of Susauvill~, CaliilJr~i:l 
Fort Knox, K~!l~ucky . 
Ut.-1 o~ Liog a. 1 Lo•.!i s ie.na 
Lincoln AF.B 1 !i:?';>ra9kl. 
Grand J U.::lctic.:l 1 Colon.do 
Kl r~;;v111~ f..FS, =·~GSO..tri 
Horocco 
Fa roing t o!l 1 ;;~.., t-iexico 
Loui s ville, ~~:-. ';.·.1cky 
S .:> :> 1<an e 1 \ : .i.:; "1.:..., ; ': o ::1 

3e~ttl~, ?or~:~~l. or~gon 
Den ·1e r 1 Co l •J:-1.!: 
S•m A!l ::;elo , :' ';:.:l.:; 
Sercuda 
E'ort l'-!11~, S .... .-t: .! Co.rol_ioa 
Cham9al6D, r ::t!loi~ 
Dedham, t·!as :. .:.c~us~-c~s 
f~~sacol3. 1 =--~i~a 
J ~ tbur; ~3. ~~~~~Y 

• "' ,.... ~ •. ..... .., C -; .~ ~ r• 
.., _ _,."\ _..,_~- -~.,. J.J~ ......... -- ·- - -

·:-:>rth Co., "J t ~J.br:luo:-
~ ""' • • - ' ~ 1 

I l '. ' C t' • • " .., "' - . . ~v I C:: • J L.ot ...-.......... .;J . ... .;,. ..&. :J 1 V ., -. ....& 

'riioch~~ter Bay 1 Ore60:l 

LO, •mro·· ..,J·. J. .1 

l~ io~~iel l Ce:1ter, Cu~o~c~lcut 
ii ' .J 13,;-:rlin 1 ~ lis~oo.; l n 
.B •,1 t 1 Ort>:?;On 
,(1:!3 -J Lon , t,::-~o-3'3.:;!-!•t:;;: '; t s 
El::ton ton 1 Albert~ 1 C _, r·1.~h 

' 

-
• 

• 

-- . 

O'B332VER , ____ _ 
m.li tar:,' 
Ci • ~ {\ . , . 

VJ..l. n..Ll'-10~.3 

~ 
Tr9.ns Tex Airlines 
Mi l i tary 
t•!ili tary 
H1.litary 

1 "ta!'Y ( RAD.;..q) 
i·:ilitary 
~P!flSICAI. S ) 

~~lit~ry ...... 
ll i 11 "Car y 

Nill t"J.ry 
llilit:l~y 

F lli wry (P:..n.:..3) 
Military 

lO:ulti 
r i•: tti 

... l . --- I 

, ..... ,~ r·"'"'--) 
\ ~ it. J.-• .J.:.:; 

sotnc:: 

Skv ~~ ':'·"lr•::;coo~ - . 

"'"{I"' T ' II 'TtTO ( !.. I .. .!., J •-'\ .L J. • 

t ,__..._ ...... t 0 .. . (' !(''·-·-) _..__ __ ... --.1-.;..,a,., 

Io~mffic l~:tt Da~.J. 
Sa!:.::1li t ds 
A"' t-o ( q-._... • ...... ., ) .., - " __, ... .-v ... , 

S:tt~ll i 1:~ (D/K. DlCC 
As lro ( i·~:':SC={) 
,\ • ( ' I ,.• ·-1'\':l ) r.s.:ro . .... J.!..v • 

... ,. .... ,.0 ( "'::- -:·0 :::. ) .:\...., _,_ ... ...J L- ;\ 

Other ( '. iE.~~ :i:..."q ) 
Other (i.f!S3II S ) 
OthPr (i~O.\ X) 
' i ""C-..,~ ."'\ 4 - '-- \, 

~tcllit~ (~~r O J ) 
AGtro ( !-~l'ZO!l) 
Otc~r ( Hi'/~~3!0~J ) 
A!itro (.\i£:':'0~ ) 
Airc:-aft 
Astro ( !C::T~O~) 
Astro ( -~r.c.~?) 
Other 
h:;tro 
hs tro 

( ·~ ~~ .. J.·:::.~ ) 

~~!ZT.::V~) \ I-;. j'!;V\ ':) ) 
• wJ .. ..,...,."' 

Air cr.aft 
A:;·tro (~ ·ST£C3) 
A!l t :-o (:··.::.720a) 
In~ufficl~nt D~ta 

As t ro ( C·S'r:::OI-t) 
I 0 auf fie l~'!nt fu t.a 
Other (i''L~U) 
Ai r c:-aft 
Io~uf~i~ient D~ta 
ihllo:"\n 
~~ ~~,~ 4 ·~ ( '/"< , c=~o ~- .. ~--- -.#- u - ;; J 

As tro 
Ast:-o 

~. :l ...,c "· ""'-. . ., . .., 

( •.. -;<:)~' -J,.. • • I 

(• :--":)) 
~ '"' . 

• f ·- - )' \. V .:.!. . I ~ .> 

( ~' r:I T'"~) t) . ..,J . - J ~_;, 

;.-r.. T v "\7 "iO • 1 _. .\.a.~ . .. _ • 

bu:J: "l. t 'Y - Fire B-;!.11 R~norts -:r ·wscl i.pping 
r: ~;;!lcli!'.?in.; 
i·jo.;&~l ~ "~p ir.6 



• 
• 

• 

• 

• 
I 

S<.m ... l •" i'.;o. ? X f • · • · , !J-..:: ., - - r a y ... uo · cc;ccncc an.uy ,L ::> : 

A pice ~· Jl. Al of ·.:3 ,:n2 area wa:.; co.::1 -:>a.· ~cl ::o •• !1 tn · ee 
• 

2.l1 h a.td c . r.l.~h .... Spt>c: ro:ne t.:!r wa., aligned ~.),.. '1c Al K 

l.:nc , and·~-}~ t'"'ird O""a~r B a L, , upprcssed by P''L> ' . :· ~ht • 

se.:..,ct~on . The ratio of i\1 K~ int,...n.Jity from t. ~~ a .. l?i .... to 

th.1t irom. .\ u:nL"1'.lm .vas 0 . 28 , .i.ncicating a b .::gc u -opor:::on uf 
Al.•tminum :o.n thP :;a~plc.::J . 

• \ sta nd3.rd was pr ?ared h a vin6 Magne::oiu.71 , A_umi:lu.n 
a:1d 3a::-iu:n in tile £o.dowinl ratlos: 

J'vll .. 
.t\1 

.1.8 . 
- • - I 

3a 
\ . 

•\l 
= • 61 

Fro"::l. tne rela t1ve inc~nsltie~ of the M~ I< •. , Al K; 
and B a Ll.

1 
• Ene.3, it .va-3 uct~-r-:li:leJ :::1.at the ::u!ica~ed ;>:'O"X>r-ions 

\\: ... · c : 

u. 0 l .. t.~ ana 0. or:, .cia 

H owe•J, .. r, t:1e ")a X 
ja L 

th at irom t."l-.> ;:;ampb, indica ting a 
B a in t.'le ~M::>le . Thl.!.:-"'t0'"""· the 

;.;tron~ .;lurfac<' s~ "~r • ~a~:..on 01 

a .!... Jata 1')"1tai."13 :t .;O _o e 
• i . ::. of 1) !...'l ·onc~!'lt::-a::!.0 :-1 . _ we l.'Jp. r tl1.L:l 

<!:ld .l.33u:ne "hat .... "1 "' :Vb and .\1 ~re u:1~ ·o::::::1:y 
o b t~\l:l "·, e ~ .H:.:71a ::e O! 

• 
":t 

30 !o Alu:n.:..,u~ 

1 ~ !-. " nne~ m:n 
10 11

.> B. ::-iu~ 

• • 

o:t-·.r to b e Ba::.u~:!, • 

• 



• 

' 

•• 

A .-:ompari1on w <!. s .-- ad' l>e twce.1. Sam ? l • 'ft ?. :1.d 
c.:o lt. b ing t:1c following ; 

20% B a • 

0 2o/o Sr 
2 . o 7() C:.l 
2. ) 

'!':' 
~t! ., 

% •. In .... 
11. 6% Cl 

1. 1% s 

.. ;tan~:~r d 

Th ~ 1·e ::,u:ta i:ldicat~d t:•at tr~ sample containe..l all oi th~.::Je 
dc:nant3, i::l a?'Jro·ci:na:ely t."l~~e propor~ions, wi.t."l pe:-naps l '/o 
F e a :1d 30 ·, .3arium i..1.jtead oi th~ ar':"lOll:l.t list d abov~. 't-iowever, 
t::1i.:.:; ii.~re . ':>::- ..3a.:-:.u:":"l i3 h iJh ":l~ cau se o . • urface s.:gre J at:on 
a.u d *"!'- ~r ... .zor~ t.l.:.ii s"1ou:d ~e conJid~:- •d a:1 a..:1a! ysb of the ..;;u: ... a.ce 
l ;ly ~ r . A a ind1cated LTJ. t.~..! previous sec:tion, Alumin· ~:n and 
:Vra · 1~ 3:.n:n al ~o rna:~~ up ?a::-t o .. ~"1., s pe c i:n .. n. 

1Ni~:,ont d~ ::.t:-oy::1~ ~ .. •~ .at~ple b:r t:o -no~eni~:...,. ~ _t, w 
c~nnot "Tla.,<e a.nv '1_U.J..:ltl::>.ti•.r<> ::!::~tim:>.t~-3 oi l.n:>.lysi~ '1Y .vpi~::t ~. 

Ho v~ver 1 t."le ... ollowi:1 ·~ J'.l~~s -.i~ht b~ put iorward o n th~ ba3:.S 
o f tl1e c;ur!acc l.J.y?r:3 ~'Closed -o rhe '<-ray beam. 
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B a 
Sr 
7 ... ..... 
Cu. 
Fe 

Cl 
s 
Al 
•. 1 T 

• J 

Pel· c 'nt Co!':loo ~i~io::1 

0 . 2 
2 . 0 

. 0 
2. 
• -• • 

15 . 
I ... . 

.:>0 . 
' -· 

~w~:~~---~-----------------....---------------
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