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"#$%&!'&($)#*+,$-

?@$1&,A$&054,&B$9925#)A$4,#%,$-&-C4C1D5#0%,C51&+#57#%04&A%@$&%&9C0C,$-&-/#%,C51&5D&$DDC)%)*6&EC#$-&)5@$#2
4,5#C$4&/4$-&D5#&-C40C44C17&7$1/C1$&FGH&#$+5#,4&A%@$&I$$1&#$A%4A$-&D5#&0%1*&-$)%-$4&!"#$%&$%$'()J&%1-&
BA%,$@$#&+/#+54$&,A$*&51)$ &4$#@$-&A%4&D/99*&$xpir$- 6&K#5%-&-$1C%94&15&9517$#&A59-&/+ &C1&,A$&-C7C,%9&%7$6&

LC,A&,A$&4/#@$C99%1)$&)%+%IC9C,C$4&5D&A%1-A$9-&-$@C)$4&15B&I$C17&BC$9-$-&%7%C14,&,A$C#&5B1$#4&I*&$@$#*&
4$#@C)$&+#5@C-$#J&,A$#$&C4&15&+9%/4CI9$&M/4,CDC)%,C51&D5#&)9%C04&0%-$&I*&75@$#10$1,&%7$1)C$4&,A%,&,A$*&%#$&
/1%I9$&,5&,#%)N&D9C7A,&+%,,$#14&5D&FGH&%),C@C,*&5@$#&,C0$&,5&-$,$#0C1$&,A$&95)%,C514&5D&/1-$#7#5/1-&I%4$4&
%1-&,A$&7$1$#%9&-C#$),C51&5D&,A$&5DD2B5#9-&,#%DDC)&#$9%,$-&,5&,A$C#&?E&C1A%IC,%1,46

.C7A2#$459/,C51&%$#C%9&C0%7$#*&5D&,A$&O2P&/1-$#7#5/1-&C14,%99%,C51&%,&;%+554$&Q%N$&A%4&I$$1&5I,%C1$-&I*&
+#C@%,$&+C95,4&D9*C17&AC7A&5@$#&,A$&4C,$&R%I5@$,&5@$#9$%DS6&"945&)%99$-&TK%4$&;%+554$UJ&,AC4&large /1-$#7#5/1- &
C14,%99%,C51&B%4&I#C$D9*&-$4)#CI$-&I*&K5I&Q%V%#&C1&@%#C5/4&#%-C5&%1-&,$9$@C4C51&C1,$#@C$B4&D#50&'WXW2'WWYZ

[$5#7$&\1%++Z&"))5#-C17&,5&Q%V%#J&AC4&$0+95*$#&B%4&,A$&F1C,$-&O,%,$4&]%@*6&.$&4%*4&A$&%1-&5,A$#&75@$#10$1,&
$0+95*$$4&B5/9-&7%,A$#&1$%#&?[^[J&D9*&,5&[#550&Q%N$J&,A$1&%&@$#*&D$B&+$5+9$&B5/9-&7$,&C1,5&%&I/4&BC,A&I9%)N$-&
5/,&5#&15&BC1-5B4J&%1-&-#C@$&,5&O2P6&O5J&*5/&7$,&5DD&,A$&I/4J&BA%,&-5&*5/&4$$_

K5I&Q%V%#Z&`,U4&%&@$#*&C1,$#$4,C17&I/C9-C176&`,&A%4&%&495+$&5D&+#5I%I9*&%I5/,&>=aJ&BAC)A&%#$&A%17%#&-55#4&b%1-&C,&
A%4&,$:,/#$-&+%C1,&51&C,J&I/,&C,&955N4&9CN$&4%1-6&`,U4&0%-$&,5&955N&9CN$&,A$&4C-$&5D&,A$&05/1,%C1&C,U4&C1J&BA$,A$#&C,U4&,5&
-C47/C4$&C,&D#50&4%,$99C,$&+A5,57#%+A4J&5#&BA%,c&EA$&A%17%#4&%#$&%99&)511$),$-&,57$,A$#J&%1-&,A$#$&%#$&9%#7$&I%*&
-55#4&I$,B$$1&$%)A&51$J&%1-&,A$#$&B$#$&W&,5,%9&,A%,&`&4%Bc

\1%++Z&O$)/#C,*&%,&O2P&B%4&5++#$44C@$J&Q%V%#&4%*4J&%1-&AC4&4/+$#C5#4&/4$-&D$%#&%1-&C1,C0C-%,C51J&%9054,&%4&%&
I#%C1B%4AC17&,5596

Q%V%#Z&EA$*&-C-&$@$#*,AC17&I/,&+A*4C)%99*&A/#,&0$c&EA$*&A%-&7/%#-4&,A$#$&BC,A&d2'Y&e%/,50%,C)&B$%+514fJ&7/*4&
49%00C17&,A$C#&DC17$#&C1,5&0* &)A$4,J&4)#$%0C17&C1&0* &$%#J&450$ &+$5+9$&+5C1,C17&B$%+514&%,&0$ 6&QCN$&̀&4%C-J&C,U4&
not %& 755-& +9%)$& ,5& B5#N6

300

Papoose

 

Lake,

 

Nevada



H@$#D9C7A,4&5D&;%+554$&Q%N$&4A5B&@$#*&9C,,9$&C1&,A$&B%*&5D&A/0%1&%),C@C,*&%,&,A$&4C,$J&BC,A&59-&#5%-4&%1-&
D55,+%,A4&)50C17&C1,5&@C$B&%,&)954$#&@C$BC17&-C4,%1)$46&"$#C%9&%),C@C,*&5D&795BC17&-C4)24A%+$-&%1-&,#C%17/9%#&
)#%D,&B$#$&#$)5#-$-&5@$#&,A$&4C,$&D#50&B$4,&5D&,A$&-#*&9%N$I$-&I*&351&3/00$9&%1-&;AC9&O)A1$C-$#J&I5,A&5D&
BA50 &B$#$&D5#0$#&$0+95*$$4&%,&"#$%&!' &!%" #*+,+ #-(.-+/(+%'01 #)(,"+,+" #&2,#'3+$,#4(.0$5#"$-502-(,+- 6
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Papoose Lake, Nevada
Area  52,  Site-4 Installation



"1 &/1+%@$-&#5%-&A$%-C17&45/,A&D#50&"#$%&!' &)/#@$4&%#5/1-&,A$&;%+554$&Range&,5&,A$&45/,AB$4,&/1,C9
%##C@C17&%,&"#$%&!<&51&,A$&T4A5#$9C1$U&5D&,A$&054,9*&-#*&9%N$I$-6&G#50&,A$#$J&,A$&/1+%@$-&#5%-&$1-4&%,&%&
D55,+%,A&#/11C17&%9517&,A$&+9%*%U4&$-7$J&5@$#955NC17&%&4$#C$4&5D&AC--$1&A%17%#&I%*&-55#4&R0%#N$-&%I5@$S6

"15,A$#&C1,$#$4,C17&D$%,/#$&@C4CI9$&C1&[5579$&C0%7$#*&5D&,A$&4C,$&B%4&%&I9%)N&A$9C)5+,$#&A5@$#C17&M/4,&%I5@$&
7#5/1-&9$@$9&51&,A$&O2P&%))$44&#5%-&RI$95BS6&($4+C,$&A%@C17&-C44$0C1%,$-&0/)A&D%94$&C1D5#0%,C51J&K5I&
Q%V%#&%))/#%,$9*&-$4)#CI$-&%&)51)$%9$-&#5B&5D&W&A%17%#&-55#4&AC--$1&51&,A$&$%4,&4C-$&5D&;%+554$&Q%N$Z
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Papoose Lake, Nevada
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EA$&O2P&C14,%99%,C51&C4&I/C9,&C1,5&,A$&05/1,%C1&%1-&,A$&W&A%17%#&-55#4&%#$&%179$-&%,&%I5/,&Y=a6&EA$4$&-55#4&%#$&
)5@$#$-&BC,A&%&4%1-2,$:,/#$- &)5%,C17&,5&I9$1- &C1&BC,A&the 4C-$&5D&,A$&05/1,%C1&%1-&,A$&-$4$#,&D955#&R%I5@$S6&EA$&
A%17%#&that A5/4$- &,A$&4+5#,&05-$9 &B%4&9CN$&%&,*+C)%9&%C#+9%1$&A%17%#&BC,A&,A$&$:)$+,C51&5D&,A$&%179$-&-55#4c

EA$&A%17%#&B%4&$g/C++$-&BC,A&,*+C)%9&,5594&%1-&$:,$14C@$&$9$),#51C)&$g/C+0$1,6&`,&%945&A%-&%&0%)AC1$&BC,A&%1&
h2#%*&$0I9$0&51&C,J&%1-&%1&5@$#A$%-&)#%1$&#%,$-&%,&'J===&9I46&?g/C+0$1,&C1&,AC4&A%17%#&B%4&0%#N$-&BC,A&%&
I9%)N&1/0I$# &TP1U&BC,A&%&BAC,$&)C#)9$&%#5/1-&C,6&̀,&B%4&5/,4C-$&5D&,AC4&A%17%#&,A%,&̀&4%B&,A$&4+5#,&05-$9 &,$4,$- 6
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Bob Lazar, 1990
DNI Site-4 Hangars



Q%V%#&%945&-$4)#CI$-&,A$&T4+5#,&05-$9U&-C4)&)#%D,&A$&$:%0C1$-&%,&OC,$2P&B%4&@$#*&4C0C9%#&C1&%++$%#%1)$&,5&
;9$M%#$1&I$%04AC+4&+A5,57#%+A$-&C1&,A$&'WX=4&I*&?-/%#-&d$C$#&C1&OBC,V$#9%1-6&EA$&+#5DC9$&%1-&C1)9C1$-&
@C$B4&5D&,A$&4+%)$)#%D,&4A5B&,A$&4,$++$-&B%@$7/C-$&-$4C71&5D&,A$&)51)$1,#C)&#$451%,5#&)%@C,C$4&RI$95BSJ&
#$D9$),C17&GCI51%))C25#-$#$-&%)5/4,C)&4,%1-C17&B%@$4&7$1$#%,$-&I*&#5,%,C17&#C174&5D&7#%@C,*&05,5#4&C14C-$6

H+$#%,$-&I* &,A$&($+%#,0$1,&5D&]%v%9 &`1,$99C7$1)$&R(]` SJ &,A$ &"#$% &!< J &OC,$- &P &D%)C9C,*&)51,%C14 &ET C1,$#@C$B&
4/C,$4&BC,A&#$C1D5#)$-&79%44&+%#,C,C514&D5#&0%C1,%C1C17&IC54%D$,*&,A%,&%#$&#$7/9%#9*&/4$- &D5#&C1,$##57%,C514&5D&
7#$*&?E4J&%4&#$)5#-$- &C1&%&'WW'&@C-$5&,A%,&B%4&9%,$#&0%-$ &+/I9C)&C1&'WWi6&" &40%99&7#$*&A/0%15C- recorded& &
%,&O2P&RI$95BJ&9$D,S&I$95174&,5&,A$&4%0$&4+$)C$4&+A5,57#%+A$-&C1&3%*51$4J&d e:C)5&C1&<==P&Rbelow, right).&

305



306



Q%V%#U4&#$)599$),C51&#$7%#-C17&,A$&1/0I$#&P'&+%C1,$-&51&%99&,A$&$g/C+0$1,&%,&,A$&OC,$2P&/1-$#7#5/1-&
C14,%99%,C516&[$5#7$&O)A$#DJ&k#J&B%4&+$#451%99*&C1@59@$-&C1&+9%11C17&]CN59%&E$49%U4&%44%44C1%,C51&D5995BC17&
,A$&]%VC4U&,A$D,&5D&AC4&4$)#$,&C1@$1,C51&5D&,A$&0$,%99C)&-$9%*&9$14&D5#&4)%9%#&#%-%#&4*4,$04&%++9C$-&C1&,A$&
154$)51$4&5D&0C44C9$4J&)5-$1%0$- &T]CN$U&0C44C9$4&%1-&']CN$U&#%-%#&%D,$#&,A$C#&C1@$1,5#&]CN59%&E$49%6

EA$&,#/$&C-$1,C,*&5D&,A$&0%1&)%99$-&T[.L &K/4AJ&O#6U&C4&I$,#%*$-&I* &AC4&1C)N1%0$4&";5++C$"&%1-&"H9-&TN#%/,"J&
#$D$#$1)C17&AC4&5+C/0&A%IC,&%1-&#$9%,$-&"D7A%1&D%#0C17&5+$#%,C514&b%4&B$99&as   his German origin as &[$5#7$ &
O)A$#DJ&k#6&EA$4$&,$99C17&051CN$#4&D5995B&%&,#%-C,C51&4,%#,$-&I*&E$49%J&BA5&A%-&1%0$-&AC0&78(,$2(-#9+2,:+;6

EA$&P'4,&;#$4C-$1,&5@$#4%B&7#%1-&,/11$9C17&%1-&)514,#/),C51&+#5M$),4&)511$),C17&C1,5&%1)C$1,&/1-$#7#5/1-&
)C,C$4&5D&,A$&",9%1,$%1&)C@C9CV%,C51&,A%,&B$#$&#%V$-&I*&,A$&K%%9&?E&)5145#,C/0&,A5/4%1-4&5D&*$%#4&%756&($I#C4
+C9$4&5D&I9%)N&0%71$,C)&I%4%9,&D#%70$1,4&%#$&4,#$B1&%I5/,&,A$&05/1,%C14&C1&,AC4&#$7C51&RI$95BJ&5++54C,$S6
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Papoose Range, Nevada
Magnetic geopolymer basalt



FO&75@$#10$1,%9&+59C)*&-$)C4C514&#$4/9,C17&C1&,A$&4,%1-%#-CV$-&,%#7$,C17&5D&%-@%1)$-&?E&4+%)$)#%D,&A%4&
I$$1&BC-$9*&+#%),C)$-&D5#&-$)%-$4J&BC,A&@$#*&D$B&$:)$+,C514&,5&,AC4&#/9$&A%@C17&I$$1&%##%17$-&I*&,#$%,C$4&
BC,A&4+$)CDC)&?E&)C@C9CV%,C514&,A%,&A%@$&0%-$&4,#%,$7C)&%99C%1)$4&BC,A&,A$&FO&75@$#10$1,&D5#&0/,/%9&4$)/#C,*6

[$#%9-&"1-$#451&B%4&%&!2*$%#259-&$*$BC,1$44&5D&%&FGH&)#%4A&C1&k/9*&5D&'WPiJ&+%#,C%99*&$0I$--$-&C1&%&95B&
#C-7$9C1$&I$95B&k%)N&;$%NJ&5@$#955NC17&,A$&;9%C14&5D&O%1&"/7/4,C1J&]$B&d$:C)56&[$#%9-U4&0%1*&)50+$99C17&
-$4)#C+,C514&-$,%C9&,A$&)#%D,U4&+A*4C)%9&%++$%#%1)$&%1-&I%4C)&A/99&)514,#/),C51J&%4&B$99&%4&AC7A9*&the /1/4/%9&
,$0+$#%,/#$&)51-C,C514&%1-&)A$0C)%9&@%+5#4being expelled& & D#50& %& & ruptured section of& ,A$ &  convex  hullZ

[$#%9-&"1-$#451Z&"1-&%4&B$&)%0$&%#5/1-&%&I$1-&C1&,A$&%##5*5&
,A%,&A%-&+Cm51&%1-&)$-%#&,#$$4&7#5BC17&51&C,J&B$&B$#$&%I9$&,5&4$$
D/#,A$#&-5B1&,A$&%##5*5&%1-&51&,A$&1$:,&#C-7$9C1$&,A$#$&B%4&%&
9%#7$J&4C9@$#&-C4)24A%+$-&5IM$),&$0I$--$-&C1&,A$&4C-$&5D&,A$&
#C-7$9C1$6&"1-&,A$#$&B%4&e0$,%99C)f&-$I#C4J&B#$)N%7$&%1-&e%99&NC1-4
5Df&4,/DD&4,#$B1&%I5/,&,A$&e$1,C#$f&%#$%6&

K/,J&0%C19*&,AC4&,AC17&B%4&C1,%),6&`&B5/9-&$4,C0%,$&C,4&4CV$c&,5&I$&
450$,AC17&9CN$&>!U&C1&-C%0$,$#c&e`,&B%4f&g/C,$&9%#7$6&LA$1&B$&75,&
/+&,5&C,J&,A$#$&B$#$&P&I5-C$4&,A$#$&b15,&A/0%16&EA$#$&B$#$&,B5&5D&
,A$0&,A%,&B$#$&5I@C5/49*&-$%-6&H1$&5D&,A$0&B%4&5I@C5/49*&@$#*&
I%-9*&C1M/#$-&%1-&51$&A%-&%++%#$1,9*&4/DD$#$-&15&C99&$DD$),4&5#&C,&
-C-1U,&%++$%#&,5&I$&C1M/#$-c&%1-&B%4&%0I/9%,5#*J&B%4&05IC9$J&%1-
B%4&M/4,&4C,,C17&,A$#$&1$:, &,5&,A$ one&,A%,&B%4&4,C99&%9C@$c &#C7A,&1$:,
to ,A$&@$AC)9$J&#C7A,&/1-$# &,A$&$-7$ &5D&C,6

"1-&,AC4&)#%D,&A%-&%++%#$1,9*&)50$&C1&D#50&,A$&$%4,J&I5/1)$-&5DD&51$&#C-7$9C1$J&B$1,&+95BC17&,A#5/7A&,AC4&%##5*5&
%#$%&%1-&)#%4A$-&C1,5&,A$&#C-7$9C1$&%1-&$0I$--$-&C,4$9D6&EA$*&B$#$&4C,,C17&I%)N&/1-$#&,A$&$-7$c&eL$&B$#$f&
955NC17&C1&,AC4&7%+C17&A59$&51&,A$&4C-$&5D&,AC4&-C4)J&%1-&C,U4&4A%+$-&M/4,&9CN$&%&-C4)/4J&$:)$+,&D5#&%&#5/1-&-50$&,A%,&
B%4&51&,5+6&"1-&,A$#$&B%4&,AC4&IC7J&7%+C17&7%4A&BA$#$&*5/&)5/9-&4$$&C14C-$&%1-&C,&955N$-&9CN$&%&-5/I9$&A/99c&eEA$
7%4Af&)5@$#$-&,A$&7#$%,$#&0%M5#C,*&D#50&,A$&)$1,$#&5D&,A$&)#%D,&5/,6&`,&B%4&M/4,&9CN$&%&7%+C17&A59$&,A$#$c&B$U#$&
,%9NC17&%I5/,&'iU&0%*I$6

"1-&054,&5D&,A$&51$&4C-$&B%4&#C++$-&5+$1&9CN$&,A%,J&%1-&*5/&)5/9-&4$$&C14C-$J&%1-&*5/&)5/9-&4$$&%15,A$#&b-5/I9$&
A/99&C1&,A$#$6&&"1-&,A$#$&B$#$&M/4,&#5B4&5D&)50+51$1,4&eBC,Afc&9C7A,4&,A%,&D9%4A$-&51&%1-&5DD6&O50$&B$#$&4,$%-*&
%1-&450$&B$#$&D9%4AC176&EA$#$&B%4&%&95,&5D&-$I#C4&%1-&4,/DD&A%17C17&5/,&5D&,A$&A59$6&EA$#$&B%4&$@C-$1)$&,A%,&,A$#$
A%-&I$$1&DC#$6&`,&955N$-&9CN$&C,&A%-&I$$1&I/#1,&%9517&,A$&$-7$&e5D&,A$&#C0&5D&,A$&-C4)24A%+$-&)#%D,fc

O,%1,51&G#C$-0%1Z&LA%,&B$#$&,A$&)C#)/04,%1)$4&5/,4C-$_&.5,J&)59-_

[$#%9-Z&e`,&B%4f&@$#*J&@$#*&A5,&e,A%,&-%*f&c&EA%,&-#*&A$%,&B%4&9CN$&I$C17&C14C-$&%1&5@$1c&EA%,&B%4&,A$&5--&+%#,&
%I5/,&,AC4&,AC176&EA$&)954$#&*5/&75,&,5&C,J&,A$&)559$#&C,&B%46&"1-&4,%1-C17&/1-$#&C,&C1&,A$&4A%-$&,A$#$J&1$:,&,5&,A$4$&
)#$%,/#$4U&I5-C$4J&C,&B%4&9CN$&#$D#C7$#%,$-&%C#&)51-C,C51C17J&%1-c&

O,%1,51Z&(C-&*5/&D$$9&)559&%C#&)50C17&5/,&5D&,AC4&,AC17_

[$#%9-Z&]5J&C,&B%4&M/4,&9CN$&C,&B%4&%0IC$1,6&"1-&`&#$0$0I$#&#$%)AC17&/+&%1-&+/,,C17&0*&A%1-&51&,A$&4C-$&5D&C,6&"1-&`
,AC1N&`&B%4&%D#%C-&`&B%4&75C17&,5&AC,&0*&A$%-&I$)%/4$&,A$#$&B%4&$15/7A&#550&D5#&0$&%4&%&40%99&)AC9-J&*5/&N15BJ&`&
B%4&%++#5:C0%,$9*&,A$&4%0$&4CV$&%4&,A$4$&ePU2,%99f&)#$%,/#$46&eEAC4&%995B$-&0$f&,5&B%9N&/+&/1-$#&e,A$&#C0&5D&,A$&
4+%)$)#%D,f&,A$#$&%1-&4,%1-c&%1-&+/,&0*&A%1-&/+&%7%C14,&,AC4&,AC176&

O,%1,51Z&LA%,&-C-&C,&D$$9&9CN$_

[$#%9-Z&`,&B%4&C)$2)59-J&C,&D$9,&9CN$&C,&M/4,&)%0$&5/,&5D&%&D#$$V$#c&`,&A%-&%&@$#*&4055,A&,$:,/#$&,5&C,6&`,&B%4&5I@C5/49*&
0%-$&5/,&5D&0$,%96&`,&B%4&@$#*&459C-&b%1-&C,&B%4&@$#*&)59-6&`)$&)59-6&"1-&,A$#$&B%4&%&40$99&C1&,A$&%#$%6&`,&40$99$-&
@59%,C9$J&%)#C-J&9CN$&%)$,51$6&"1-&,A%,&e)A$0C)%9&5-5#f&4$$0$-&,5&I$&)50C17&5/,&5D&,A%,&7%4A&b,A%,&40$996&K/,&,A$&
)954$#&*5/&75,&,5&,AC4&,AC17J&,A$&)559$#&C,&B%46'

.C7A9*&4+$)CDC)&C1D5#0%,C51&+#5@C-$-&I* &)AC9-&$*$BC,1$44&[$#%9-&"1-$#451 &#$7%#-C17&,A$ 'WPi &FGH&)#%4A& &
on ,A$&;9%C14&5D&O%1&"/7/4,C1 J&]$B &d$:C)5 &)954$9*&#$D9$),&0%1*&5,A$#&#$9%,$-&%))5/1,4 &5D&,A$&4%0$&$@$1,&
5DD$#$-&I*&5,A$#&$*$BC,1$44$46&"0517&,A$4$&C1-C@C-/%94&C4&L6&[9$11&($11C4J&BA5&+#5@C-$-&%&)5##5I5#%,C17&
%))5/1, &#$7%#-C17&0$%4/#$4&,%N$1&I* &,A$&FO&"#0* &D5#&+#$4$#@C17&,A$&-$%-&I5-C$4&5D&>&T40%99&7#$*U&?E46<

309



EA$&4/#+#C4C17&)AC9-A55-&$*$BC,1$44&-$4)#C+,C514&4A%#$-&I*&[$#%9-&"1-$#451&)51,%C1&)50+9$:&4)C$1,CDC)&
-$,%C94&,A%,&)5/9-&15,&A%@$&I$$1&C1@$1,$-J&I/,&)5##$4+51-&,5&%1&%-@%1)$-&+#5+/94C51&4*4,$0&D5#&C1$#,C%9&
0%44&#$-/),C51&I*&D5#0C17&K54$2?C14,$C1&)51-$14%,$&RK?nS&C1&,A$&A/99&)%@C,*&%,&/9,#%)59-&,$0+$#%,/#$46

EA$&4+%)$)#%D,U4&-5/I9$2A/99&-$4C71&C1)5#+5#%,$4&%&#$7/9%#9*24+%)$-&%##%*&5D&C1,$#1%9&)50+51$1,4&,A%,&
C1)9/-$&I%1N4&5D&0C)#5B%@$&$0C,,$#4&%1-&%9/0C1/02)9%-&DCI$#&5+,C)4&I%,A$-&C1&%)$,51$&)559%1,&C1&%&A*I#C-&
)559C17&4*4,$0&)50IC1C17&%,&9$%4,&>&-C4,C1),&05-$4&'2#!53$+<+#-(4+,52%"(5'$<$'1#$%#31",$%2#52%"+%-!'+Z

'S&F9,#%D%4,&DCI$#&9%4$#&$0I$--$-&BC,A&-5+$-&)%#I51&1%15,/I$4&R)5/+9$-&BC,A&0C)#5B%@$&4C-$I%1-&)559C17SZ

n%#I51&1%15,/I$4&Rn]E4S&+544$44&#$0%#N%I9$&1519C1$%#&5+,C)%9&+#5+$#,C$4o&%&+%#,C)/9%#&%++9C)%,C51&C4&,5&D/1),C51&
%4&%&05-$&95)N$#&/4$-&C1&/9,#%D%4,&DCI$#&9%4$#4&,5&+#5-/)$&/9,#%4A5#,&5+,C)%9&+/94$46&p%#C5/4&,*+$4&5D&n]E&4%,/#%I9$&
%I45#I$#4&RO"4S&%1-&/9,#%D%4,&DCI$#&9%4$#4&A%@$&I$$1&-$0514,#%,$-c&

`1&,A$&+%4,&D$B&-$)%-$4J&/9,#%D%4,&DCI$#&9%4$#4&A%@$&7%C1$-&$15#05/4&%,,$1,C51&%1-&D5/1-&%++9C)%,C514&)5@$#C17&
I#5%-&DC$9-4&D#50&D/1-%0$1,%9&#$4$%#)A&,5&C1-/4,#C%9&+#5)$44J&&I%4$-&51&,A$C#&4%9C$1,&%-@%1,%7$4J&C1)9/-C17&
0%C1,$1%1)$2D#$$&5+$#%,C51J&)50+%),1$44J&)54,2$DD$),C@$&-$4C71J&AC7A&I$%0&g/%9C,*J&AC7A2$DDC)C$1,&A$%,&-C44C+%,C51&
%1-&#%,A$#&95B&+#C)$6&EA$&-C@$#4C,*&5D&#%#$2$%#,A2-5+$-&DCI$#&7%C1&0$-C/0&C4&C-$1,CDC$-&%4&%&N$*&$9$0$1,&C1&,A$&DCI$#&
#$451%,5#&)%@C,*&%1-&$44$1,C%9&,5&+#5-/)$ &@%#C5/4&5+$#%,C51&B%@$9$17,A4&#%17C17&D#50&1$%#&C1D#%#$-&,5&0C-2
C1D#%#$-6&E*+C)%99*J&)500$#)C%9&/9,#%D%4,&DCI$#&9%4$#&4*4,$04&-50C1%,$&C1&'6!!&%1-&'6=Y&q0&D5#&e0$$,C17&,A$f&7#$%,&
-$0%1-&C1&)500/1C)%,C51&%1-&C1-/4,#C%9&%++9C)%,C5146&

F9,#%4A5#,&+/94$4&%#$&7$1$#%99*&+#5-/)$-&I*&C14$#,C17&%&1519C1$%#&5+,C)%9&$9$0$1,&C1,5&%&#$451%,5#&)%@C,*&%4&%1&
C1,$14C,*&-C4)#C0C1%,5#J&BAC)A&C4&)%99$-&%&4%,/#%I9$&%I45#I$#&RO"S6&EA$&I%4C)&D/1),C51&5D&O"&C4&,5&4/++#$44&95B&
C1)C-$1,&C1,$14C,*&I$%0&BAC9$&4/++5#,&AC7A$#&C1,$14C,*&4+CN$4&%1-&,A$&B5#NC17&0$)A%1C40&A%4&I$$1&#$@$%9$-&eC1&
+#$@C5/4&#$4$%#)A]6>

`1&,$#04&5D&7$1$#%,C17&/9,#%4A5#,&+/94$4&C1&%&DCI$#&9%4$#J&n]E&O"4&A%@$&#5/,C1$9*&I$$1&/,C9CV$-6&`,&C4&B$99&N15B1&,A%,&
,A$&$9$),#51C)&+$#D5#0%1)$&5D&n]E&C4&4/+$#C5#6&`1&,A$&D/,/#$J&B$&0%*&$:+$),&450$&05#$&+5B$#D/9&9%4$#&4*4,$04&
I%4$-&51&$9$),#51C)J&0%71$,C)&DC$9-&5#&+59%#CV%,C512)51,#599$-&@$#4%,C9$&n]E&O"4c&O5&D%#J&n]E4&A%@$&I$$1&
-$0514,#%,$-&,5&05-$ 295)N&DCI$#&9%4$#4&%)#544&%&@$#*&I#5%-&B%@$9$17,A&#%17$&D#50&@C4CI9$&,5&0C--C1D#%#$-6P

<S&dC)#5B%@$&4C-$I%1-&,#%14C,C51&)559C17&4*4,$0&R)5/+9$-&BC,A&%1&/9,#%D%4,&DCI$#&9%4$#SZ

`1&D#$$&4+%)$J&,A$&050$1,/0&4,%,$&5D&%&+%#,C)9$&%1-&)514$g/$1,9*&C,4&NC1$,C)&$1$#7*&%#$&)A%17$-&I*&,A$&
050$1,/0&,#%14D$#c&C1&,A$&%I45#+,C51r$0C44C51&)*)9$&5D&%1&5+,C)%9&+A5,516&LAC9$&,A$&050$1,/0&,#%14D$#&+C),/#$&
%945&%++9C$4&%++#5:C0%,$9*&,5&,#%++$-&+%#,C)9$4&BA$1&,A$&$1$#7*&4$+%#%,C51&I$,B$$1&05,C51%9&4,%,$4&C4&15,&
4+$),#54)5+C)%99*&#$459@$-J&#$)5C92D#$$&,#%14C,C514&I$)50$&+544CI9$&C1&,A$&#$459@$-24C-$I%1-&#$7C0$&Rds44I%/$#&
$DD$),S6&LAC9$&)%##C$#&,#%14C,C514&-5&15,&)A%17$&,A$&@CI#%,C51%9&g/%1,/0&4,%,$c&,A$&05,C51%9&4,%,$&)%1&I$&)51,#599$-
@C%&4C-$I%1-&,#%14C,C514Jc&D5#&C14,%1)$J&C1&C1)5A$#$1,&)559C17&+#5)$44$4c&5#&C1&,A$&)5A$#$1,&0%1C+/9%,C51&5D&
@CI#%,C51%9&4,%,$4c&e`f1&4+C12-$+$1-$1,&+5,$1,C%94&C,&I$)50$4&%945&+544CI9$&,5&/4$&0C)#5B%@$&,#%14C,C514J&BAC)A&
%945&5DD$#&4/DDC)C$1,&4+$),#%9&#$459/,C516

`1&,A$&4$0C2)9%44C)%9&+C),/#$J&%1&%,50C)&,#%14C,C51&$:)A%17$4&$C,A$#&NC1$,C)&5#&+5,$1,C%9&$1$#7*&BC,A&,A$&05,C51%9&
-$7#$$&5D&D#$$-50&5D&,A$&%,506&LC,A&,A$&%I45#+,C51&5D&%1&5+,C)%9&+A5,51J&,A$&NC1$,C)&$1$#7*&C4&)A%17$-&I*&,A$&
050$1,/0&NC)N&D#50&,A$&+A5,51J&%1-&g/%1,/0&0$)A%1C)%99*&,A$&+#5)$44&)%1&I$&C1,$#+#$,$-&C1&,$#04&5D&%&
-C4+9%)$0$1,&5D&,A$&B%@$D/1),C51&C1&050$1,/0&4+%)$6&LC,A&,A$&%I45#+,C51&5D&%&0C)#5B%@$&+A5,51J&BAC)A&)%##C$4&
%&1$79C7CI9$&050$1,/0J&,A$&+5,$1,C%9&$1$#7*&5D&,A$&%,50&)%1&I$&)A%17$-&CD&,A$&,#%++C17&+5,$1,C%94&5D&,A$&,B5&
4,%,$4&%#$&-CDD$#$1,o&,AC4&%995B4&%1&C1,$#+#$,%,C51&C1&,$#04&5D&%&B%@$D/1),C51&-C4+9%)$-&C1&+54C,C51&4+%)$6!

>S&?@%+5#%,C@$&)559C17&/4C17&%1&%)$,51$2)C#)/9%,C17&,A$#054*+A51&4*4,$0Z

EA$&C0+5#,%1,&D/1),C51&5D&%&1%,/#%9&)C#)/9%,C51&955+&RC6$6&,A$#054*+A51&955+S&C4&,5&,#%14+5#,&A$%,&D#50&%&A$%,&45/#)$
,5&%&4C1N6&G9/C-&D95B&C1&%&)954$-&,A$#054*+A51&955+&C4&)#$%,$-&I*&,A$&1%,/#%9&D5#)$4&,A%,&-$@$95+&D#50&,A$&-$14C,*&
7#%-C$1,4&C1-/)$-&I*&,$0+$#%,/#$&-CDD$#$1)$4&C1&,A$&A$%,C17&%1-&)559C17&4$),C514&5D&,A$&955+6&

"1 &%-@%1)$-&,A$#054*+A51&955+&)514C4,4&5D&an $@%+5#%,5#J&BA$#$&,A$&B5#NC17&9Cg/C-&I5C94o&%1-&,A$&)51-$14$#
where ,A$&@%+5/#&)51-$14$4 &I%)N&,5&9Cg/C-o&%1-&9Cg/C-&%1-&@%+5/#&9C1$4&)511$),C17&,A$4$&,B5&$:)A%17$#46&.$%,&C4&
,#%14D$##$-&%4&,A$&@%+5#CV%,C51&A$%,&D#50&,A$&$@%+5#%,5#&,5&,A$&)51-$14$#6&EA$&,A$#054*+A51&C4&%&+%44C@$&A$%,&
,#%14D$#&-$@C)$J&BAC)A&0%N$4&/4$&5D&7#%@C,*&D5#&#$,/#1C17&,A$&9Cg/C-&,5&,A$&$@%+5#%,5#6&EA$#054*+A514&%#$&9$44&
$:+$14C@$&,A%1&5,A$#&)559C17&-$@C)$4&I$)%/4$ &,A$*&D$%,/#$&15&+/0+ 666&e%1-&/,C9CV$f&%)$,51$&%4&%&B5#NC17&D9/C-6Y

310



"-@%1)$0$1,4&C1&,A$&DC$9-&5D&4/+$#)51-/),5#&)559C17&,$)A15957C$4&15B&+#5@C-$&)50+$99C17&4/++5#,&D5#&,A$&
0%1*&)9%C04&0%-$&I*&[$#%9-&"1-$#4516&.C4&%4,51C4AC17&$*$BC,1$44&%))5/1,&5D&,A$&k/9*J&'WPi&;9%C14&5D&O%1&
"/7/4,C1$&FGH&)#%4A&C4&%945&-C#$),9*&4/++5#,$-&I*&,A$&9%,$4,&%-@%1)$0$1,4&5D&)51-$14$-&0%,,$#&+A*4C)4&
,A%,&A%@$&I$$1&-$@$95+$-&C1&,5,%9&4$)#$)*&5@$#&,A$&)5/#4$&5D&1$%#9*&X&-$)%-$4&4C1)$&,A%,&4+$),%)/9%#&$@$1,6&
EAC1&D#%70$1,4&5D&/1/4/%9&%995*4&B$#$&)599$),$-&-/#C17&$:)%@%,C514&5D&,A$&-$I#C4&DC$9-&I$95B&k%)N&;$%NJ&
-32*$%:#!#(%$/(+#!0()$%()=.!-+"#52)42-$'$2%#$%50("$%:#2<+,#>?#"$&&+,+%'#)+'!00$5#+0+)+%'-#RL%-$J&<==WS6i

LAC9$&,A$&)%/4$&5D&4/)A&FGH&)#%4A$4&#$0%C14&/1N15B1&,5&,A$&7$1$#%9&+/I9C)J&FO&75@$#10$1,&C14C-$#4&A%@$
9517&N15B1&,A%,&,A$&)9/4,$#&5D&0/9,C+9$&$@$1,4&5D&,A$&4%0$&NC1-&B$#$&15,&,A$&#$4/9,&5D&#%1-509*&)5C1)C-C17&
T%))C-$1,4UJ&I/, &C00$-C%,$9*&D5995B$-&C14,%99%,C51&5D&E$49%U4&T]CN$U&4)%9%#&#%-%#&4*4,$04 &B$%+51CV$-&,5&4A55,&
-5B1&?E&4+%)$)#%D,&%,&>&4C,$4&C1&]$B&d$:C)5o&%,&?9&p%-5J&n51,C1$1,%9&(C@C-$&%1-&%&05IC9$&/1C,&%,&d5#C%#,*6X

EAC4&D%),&B%4&)51DC#0$-&I*&Q,6&n596&;AC9C+&k6&n5#45&R'W'!2'WWXS&C1&C1,$#@C$B4&#$7%#-C17&AC4&-C#$),C51&5D&%&
#$4$%#)A&%1-&#$,#52$17C1$$#C17&+#57#%0&,A%,&"+<+024+"#&$.+,#24'$5-&%1-#$%'+:,!'+"#5$,5($'-&I$7C11C17&C1&
'WPi6W&n5#45&%945&-C4)/44$-&9C7A,&%0+9CDC)%,C51&9%*$#4&%1-&Fp&I95)NC17&+#5+$#,C$4&5D&,A$&7#$*4U&I9%)N&)51,%),
9$14$4J&+#5@C-C17&+#5,$),C51&%7%C14,&4/19C7A,&D5#&,A$&,#5795-*,C)&?E&A/0%15C-4&D#50&,A$&t$,%&3$,C)/9C&4*4,$06

EA$&$:+$#C$1)$4&5D&"1-$#451&%1-&n5#45&%#$&%945&4,#5179*&4/++5#,$-&I*&4C0C9%#&%))5/1,4&7C@$1&I*&%&FO&
"#0*&B$%,A$#&5I4$#@$#&1%0$-&nA%#9$4&k%0$4&.%99J&BA5&0%-$&0%1*&5I4$#@%,C514&%,&%&-C4,%1)$&I$D5#$&
/1-$#,%NC17&-C#$),&+A*4C)%9&C1,$#%),C514&BC,A&%1&%-@%1)$-&$:,#%,$##$4,#C%9&A/0%15C-&4+$)C$46&(/#C17&AC4&B5#N
%,&-#*&9%N$I$-&I50IC17&#%17$4&51&(57&K51$&Q%N$J&]$@%-%&D#50&'WYP2'WY!J&.%99&$:+$#C$1)$-&%&4$#C$4&5D&
$1)5/1,$#4&BC,A&,%99J&BAC,$24NC11$-&?E4&D#50&%1&/1-$#7#5/1-&I%4$&BC,A&9%#7$&4+%)$)#%D,&A%17%#&D%)C9C,C$4Z

EA$&,%99&BAC,$4U&4+%)$)#%D,&A%-&%1&C11$#&A/99&%1-&%1&5/,$#&
A/99c&%1-&C1&I$,B$$1&,A54$&,B5&A/994&B$#$&0C9$4&5D&DCI$#&
5+,C)&BC1-C174c&`1&,A$&40%99&4)5/,&)#%D,&D5#&$:%0+9$J&`&
eA%-fJ&%,&51$&,C0$J&$4,C0%,$-&,A%,&,A$#$&0C7A,&A%@$&I$$1&
%4&0/)A&%4&'===&0C9$4&5D&DCI$#&5+,C)&BC1-C174&C1&I$,B$$1&
,A$#$6&&d$9,$-&DCI$#&5+,C)4&)5/9-&I$&$%4C9*&)51D/4$-&BC,A&
,A$&49%7&D#50&%1&%9/0C1/0&D/#1%)$J&%1-&*5/U99&#$0$0I$#&
,A%,&(#6&k6&"99$1&.*1$N&4%C-&A$&A%-J&9CN$J&!==&4%0+9$4&5D&
49%7&,A%,&A%-&D%99$1&5DD&D#50&D9*C17&4%/)$#4&%1-&,A$*&B$#$&
)A%#%),$#CV$-&%4&49%7&D#50&%1&%9/0C1/0&D/#1%)$6&GCI$#&
5+,C)4&%#$&,*+C)%99*&PWu&%9/0C1/0c

eLfA$1&`&5I4$#@$-&,A$&4)5/,&)#%D,&C,&A%-&%&0$9,-5B1&b%&
0$9,-5B1&5D&C,4&DCI$#&5+,C)46&"1-&,A$&%9C$14&b%951$J&BC,A5/,&
A/0%14&%#5/1-b&B5#N$-&51&,A$&4)5/,&)#%D,&D#50J&9CN$J&
L$-1$4-%*&%D,$#1551&,5&d51-%*&05#1C17J&-%*&%1-&
1C7A,c&"1-&BA$1&,A$*&DC1%99*&75,&C,&B5#NC17&51&d51-%*&
05#1C17J&,B5&5,A$#&4)5/,&)#%D,&)%0$&-5B1&%1-&D9$B&I$4C-$
C,&,5&4,%IC9CV$&C,&BAC9$&,A$*&1/#4$-&C,&I%)N&/+&,5&,A$&0%C1&
A%17$#&,5&-5&05#$&#$+%C#4&51&C,6

"4&D%#&%4&`&N15BJ&`U0&,A$&519*&A/0%1&BA5&75,&BC,AC1&%&4A5#,&@C$BC17&-C4,%1)$6&`&75,&BC,AC1&'==2<==U&5D&C,&I$D5#$&,A$C#&
7/%#-&B5/9-1U,&9$,&0$&7$,&%1*&)954$#6&"1-&BA%,&,A$*&B$#$&B5#NC17&51&B$#$&DCI$#&5+,C)4c&`,&A%-&,%N$1&0$,$5#&
-%0%7$J&%1-&C,&A%-&,A$&4%0$&)514,#/),C51&b%1&C11$#&A/99&%1-&5/,$#&A/996&"1-&,A$1&C14C-$&,A$&C11$#&A/99&,A$#$&B%4&%&
#5B&5D&#5504&,A%,&5I@C5/49*&D/1),C51$-&%4&4,5#%7$&e#5504f&D5#&4/++9C$4&bI5:$4&%1-&5,A$#&,AC1746&"1-&,A$1&C14C-$&
,A%,&B%4&%15,A$#&#5B&5D&I/9NA$%-4J&%1-&,A$1&C14C-$&,A%,&B%4&,A$&9C@C17&%#$%6&

"1-&BA$1&,A$&0$,$5#C,$&A%-&)50$&,A#5/7AJ&C,&A%-&5I@C5/49*&4,#/)N&,A$&)#%D,&M/4,&5@$#&,A$&9$D,&#/11C17&9C7A,&/+&51&
,5+J&%1-&A%-&)50$ &-5B1 &,A#5/7A&%,&05#$25#29$44&%&P! a&%179$&%1-&A%-&M/4,&I9%4,$-&C,s&B%*&,A#5/7A&,A%,&#5B&5Dc &
4,5#%7$&#5504J&%1-&A%-&M/4,&)50$&C1&,A$&,5+&%1-&751$&5/,&,A$&I5,,506&"1-&BA$1&,A$*&DC1%99*&75,&,A%,&9%1-$-&%,&
,A$&d5/1,&nA%#9$4,51&4NC&%#$%&C1&,A%,&415B4,5#0J&0%1&,A%,&B%4&I%#$9*&A59-C17&,57$,A$#6&EA$*&A%-&,5&9%1-6'=

EA$&'WY!&$0$#7$1)*&9%1-C17&5D&,A$&,%99&BAC,$4U&-$$+&4+%)$&)#%D,&%,&d5/1,&nA%#9$4,51&,55N&+9%)$&M/4,&%&D$B&
0C9$4&45/,A&5D&`1-C%1&O+#C174&0C9C,%#*&I%4$J&,5&,A$&45/,AB$4,&5D&(57&K51$&Q%N$6&;A*4C)%9&,#%)$&$@C-$1)$&9$D,&
I$AC1-&%,&,A$&9%1-C17&V51$4&5#&)#%4A&4C,$4&5D&-%0%7$-&?E&4+%)$)#%D,&A%@$&%945&I$$1&%1%9*V$-&C1&3/44C%J&
C1)9/-C17&,A$&D/4$-&#$0%C14&5D&A5995B2)5#$- &5+,C)&DCI$#4&$0I$--$- &BC,A&-5+$- &)%#I51&1%15,/I$ &DCI$#46

"92)5%,$-&DCI$#&5+,C)

OC9C)%&)5#$J&-5+$-&)9%--C17
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"15,A$#&D%05/4&)%4$&C1@59@C17&059,$1&$DD9/$1,&9$%NC17&D#50&%&-%0%7$-&4+%)$)#%D,&5))/##$-&C1&,A$&,5B1&5D&
n$##5&n595#%-5J&"#7$1,C1%6&H1&"/7/4,&'iJ&'WW!J&#$4C-$1,4&A$%#-&<&95/-&$:+954C514J&D5995B$-&I*&%&4,#517&
,$),51C)&05@$0$1,6&?*$BC,1$44$4&I$9C$@$-&%&+9%1$&)#%4A&A%-&5))/##$-J&%9,A5/7A&95)%9&+59C)$&%/,A5#C,C$4&
B$#$&/1%I9$&,5&DC1-&,A$&45/#)$&5D&,A$&$:+954C5146&"1&%$#C%9&4$%#)A&I*&%&95)%9&+C95,&#$@$%9$-&%1&C00$14$&
-$I#C4&,#%C9&#/11C17&%9517&%&I#5%-J&4,#%C7A,&,#%)NB%*6&" &+%,A&of&I#5N$1&,#$$4&5@$#&<J===&0 &9517&%1-&Y==&0 &
BC-$&-C4+9%*$-&I9%)N$1$-&I#/4AJ&%4A&%1-&%1&%9/0C1/0&49%729CN$&-$I#C4&4,#$B1&%99&5@$#&,A$&7#5/1-6

"&@$#*&4C0C9%#J&I/,&0/)A&40%99$#&FGH&)#%4A&B%4&BC,1$44$-&51&k%1/%#*&<WJ&'WXY&I*&-5V$14&5D&#$4C-$1,4&C1&
,A$&0C1C17&,5B1&5D&(%91$75#4NJ&C1&3/44C%U4&G%#&?%4,6&?@C-$1)$&9$D,&%,&%&)#%4A&4C,$&AC7A&51&,A$&05/1,%C14C-$&
%945&C1)9/-$-&I9%)N$1$-&I#/4AJ&%4A&%1-&,A$&D/4$-&#$0%C14&5D&DC1$&1%15DCI$#4&$0I$--$-&C1&%&4C9C)%&0%,#C:6

`1D5#0%,C51&4A%#$-&I*&I5,A&"1-$#451&%1-&n5#45&
)51DC#0&,A$4$&D/4$-&49%729CN$&-$I#C4&+C9$4&#$4/9,&D#50
0$9,-5B14&5D&DCI$#&5+,C)4&BC,AC1&,A$&-5/I9$2B%99$-&
A/994&D5#0C17&#$451%1,&4/+$#)51-/),5#&)%@C,C$46&EA$
0$9,C17&+5C1,4&5D&4C9C)51&%1-&%9/0C1/0&%#$&'JP'=an&
%1-&YY=anJ&#$4+$),C@$9*J&C1-C)%,C17&,A$&)#C,C)%9&
,$0+$#%,/#$4&%,&BAC)A&-%17$#5/4&0%9D/1),C514&5D&
,A$&A*+$#4+%)$&)#%D,&)%1&+5,$1,C%99*&5))/#&%D,$#&%&
)%,%4,#5+AC)&A/99&#/+,/#$6&p%#C5/4&#$+5#,4&)51DC#0&
,A$&3/44C%1&75@$#10$1,&A%4&I$$1&N$+,&@$#*&I/4*&
/1-$#,%NC17&#$,#52$17C1$$#C17&+#5M$),4&%1-&,%#7$,C17
5D&?E&4+%)#$)#%D,&%,&@!4(-'$%#A!,J&BA$#$&FGH&)#%4A
-$I#C4&)599$),C514&A%@$&I$$1&4,5#$-&C1&9%#7$&A%17%#4
)5@$#C17&%1&%#$%&$:)$$-C17&<&D55,I%99&DC$9-4&C1&4CV$6&

`1&,A$&9%,$&'WY=4J&FO&0C9C,%#*&#$,#52$17C1$$#C17&+#5M$),4&#$+#5-/)$-&"92)5%,$-&5+,C)&DCI$#4'' &BC,A&4+$)C%9CV$-&
A5995B&)5#$4&$0I$--$-&BC,A&-5+$-&)%#I51&1%15,/I$4&'2#)!'53#'3+#-4+5$&$5!'$2%-#2&#<$-$'$%:#BC#3()!%2$"-6&
"))5#-C17&,5&D5#0$#&FO&"#0*&B$%,A$#&5I4$#@$#&nA%#9$4&.%99J&,$)A15957*&$:)A%17$&%7#$$0$1,4&A%-&I$$1&
-$@$95+$-&I$,B$$1&,%99&BAC,$&?E4&%1-&,A$&FO&0C9C,%#*J&,A#5/7A&%&+#5@C4C51&5D&0/,/%9&,$)A15957C)%9&4/++5#,&
51&%&9C0C,$-&%1-&@59/1,%#*&I%4C4&,A%,&C1)9/-$-&$:+%14C51&5D&/1-$#7#5/1-&C14,%99%,C514&4A%#$-&I*&I5,A&+%#,C$4Z

`1&'WY!J&C,&%++$%#$-&,5&0$&I%4$-&51&M/4,&BA%,&`&4%BJ&,A%,&,A$&FO&75@$#10$1,&A%-&7C@$1&,A$&,%99&BAC,$4&,A$&I%4$&%,&
`1-C%1&O+#C1746&EA$&%7#$$0$1,&B%4&,A%,&,A$*&B5/9-&A$9+&/4&C1&%1*&B%*&,A%,&,A$*&B%1,$-&,5J&15,&1$)$44%#C9*&%1*&
B%*&,A$*&)5/9-J&%1-&,A%,&B$&B5/9-&A$9+&,A$0&C1&%1*&B%*&B$&)5/9-6&"1-&45J&D5#&$:%0+9$J&,A$&,%99&LAC,$4&eBC,AA$9-&
C1D5#0%,C51&51fc&+%#,4&5D&,A$C#&,$)A15957*&,A%,&,A$*&-C-&15,&BC4A&,5&4A%#$&BC,A&/4J&4/)A&%4&,A$C#&$17C1$&,$)A15957*6&

EA$#$&B$#$&+%#,4&,A%,&they B$#$&BC99C17&,5&4A%#$&BC,A&/4 J&I$)%/4$ &,A%,&B5/9- &%995B&,A$0 &,5&I/* &,A$&+%#,4&5DD&,A$
 shelf, if *5/ &BC99J&%1-&/4$ &e,A$0 f&,5&#$+%C#&,A$C#&5B1&4+%)$)#%D,6&O5J&BA$#$&,A$C#&C1,$#$4,&%1-&5/#4&5@$#9%++$-J&&,A$*
were BC99C17&,5&4A%#$6&G55-&B%4&%&IC7&51$J&)95,A$4&B%4&%&IC7&51$c &̀&-51 U,&N15B&5D&%1*&4+$)CDC)&,$)A15957*&,A%,&B$&
#$)$C@$-&D#50&,A$0J&I$)%/4$&`&B%4&1$@$#&%&+%#,&5D&%1*&5D&,A54$&+#57#%04J&`&B%4&,A$&B$%,A$#&5I4$#@$#6

K/,J&D5#&$:%0+9$J&,A$&1C7A,&,A$&-$$+&4+%)$&)#%D,&,A%,&A%-&-%0%7$J&BAC)A&%++$%#$-&,5&0$&,5&I$&0$,$5#&-%0%7$&,A$&
1C7A,&C,&)%0$&C16&`,&B%4&5I@C5/4&,A%,&51$&5D&,A$&,AC174&,A%,&,A$*&B$#$&7511%&1$$-&B%4&AC7A27#%-$&,C,%1C/0&,5&-5&
#$+%C#4&51&,A$&C1,$#C5#&5D&,A$&4AC+6&LA$1&*5/&955N$-&,A#5/7A&,A$&BC1-5B4&5D&,A$&4AC+&%4&`&-C-J&D#50&%&4A5#,&-C4,%1)$&
5D&9CN$&!=UJ&,A$&C1,$#C5#&5D&,A$&-$$+&4+%)$&)#%D,&A%-&)5##C-5#4J&9CN$&%1&5#-C1%#*&n%#CII$%1&)#/C4$&9C1$#6

"1-&,A$&-%0%7$&C1)9/-$-&-%0%7$&,5&,A$&B%9946&"1-&45&,A$&0$,%9&#$+%C#&+%#,4J&9CN$&%9/0C1/0&%1-&,C,%1C/0&%1-&45&
51J&,A$*&)5/9-&7$,&D#50&,A$&"0$#C)%146&O50$&,A$&"0$#C)%14&0C7A,&7C@$&,A$0J&4%*J&+C$)$4&5D&%9/0C1/0&)/,&,5&)$#,%C1
-C0$14C514J&+C$)$4&5D&,C,%1C/06&EAC4&%++%#$1,9*&%945&C1)9/-$-&DCI$#&5+,C)4&I/C9,&,5&,A$&%9C$1&4+$)CDC)%,C514&I$)%/4$&
0%1*&5D&,A$&)5C94&B$#$&-%0%7$-J&%1-&,A$*&0C7A,&%),/%99*&1$$-&beI*f&0*&#5/7A&$4,C0%,$b&%&,A5/4%1-&0C9$4&5D&DCI$#&
5+,C)4&,5&-5&,A$&#$+%C#46&EA$&e"0$#C)%1f&4)C$1,C4,&-5C17&,A$&B5#N&1$@$#&A%4&,5&I$&,59-&,A%,&,A$#$&%#$&$:,#%,$##$4,#C%94&
%1-&C,4&75C17&,5&I$&/4$-&C1&4+%)$J&#C7A,_&.$&-5$41U,&A%@$&,5&I$&,59-&I$%14&%I5/,&$:,#%,$##$4,#C%94&%1-&4+%)$)#%D,6

EA$&#$+%C#4&51&,A%,&4AC+&,55N&05#$&,A%1&Y&051,A4J&%1-&BA$1&,A$*&DC1%99*&A%-&C,&#$%-*&D5#&4A%N$-5B1&,#C%94c&,5&,A$&
0551 &%1-&I%)N6&EA$&DC#4,&,C0$&,A$*&,55N&C,&5/, &,5&'= J===U&%I5@$&(57 &K51$&Q%N$J&M/4,&,5&4$$&A5B&w$99&,A$*&)5/9- &
)51,#59&C,&eD#50&,A$&I%4$&BC,A5/,&%&)#$BfJ&%1-&,A$1&,A$*&,55N&C,&I%)N&,5&,A$&e/1-$#7#5/1-f&A%17%#6&"1-&,A$1&%&)5/+9$&
B$$N4&9%,$#&,A$*&,55N&C,&eD5#&%&DC1%9&,$4,f&BC,A&,A$&)#$B&51I5%#-6'<
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`1&,A$&$%#9*&<===4J&nA%#9$4&k%0$4&.%99&+/I9C4A$-&%1&%))5/1,&5D&AC4&?E&)51,%),&$:+$#C$1)$4&C1&%&Y2I55N&
4$#C$4&$1,C,9$-&̀Millennial Hospitality'6&̀1&,A$4$&B5#N4J&A$&4+$)CDC)%99*&C-$1,CDC$4&,A$&AC--$1&95)%,C51&5D&7C%1,&
/1-$#7#5/1-&A%17%#4&%1-&)511$),$-&M5C1,&I%4$&D%)C9C,C$4&5D&,A$&,%99&BAC,$4J&M/4,&%4&A$&A%4&-51$&C1&@%#C5/4&
9$),/#$4J&4,%,C17Z&"`,U4&+A*4C)%99*&51&%&#C-7$&,A%,&)50$4 &5/, &D#50&,A$&05/1,%C1c &e$:,$1-C17f&,5&,A$&45/,A$%4,6"

The tall whites©  underground  I%4$ &%, &;C1,B%,$#&3%17$J &]$@%-%&R>i 6=i='X<X a] J &''! 6!Y>><>YaL J &%I5@$S
C4&95)%,$-&iJ>P'&0C9$4&D#50&,A$&[#$%,&;*#%0C-J&)50+#C4C17&<W6PWu&5D&?%#,AU4&0$%1&)C#)/0D$#$1)$&R!Wr<==S6&
EAC4&7$5+54C,C51&)50+9C0$1,4&$:%),&+9%)$0$1,&%,&>ia&]5#,A&9%,C,/-$J&)51D$##C17&$:)$99$1,&#$)$+,C51&5D&
C1D#%45/1-&4,%1-C17&B%@$&#$451%1)$&D5)/4$-&I*&%:C424*00$,#C)&4,#/),/#$4&5D&,A$&H#C51&;*#%0C-&n50+9$:6

EA$&4%0$&#$451%1,&-C4,%1)$&C1,$#@%9&D#50&[CV%J&?7*+,&C4&4A5B1&I*&%&,$0+9$&%,&K9%)N&d5/1,%C1J&]$@%-%o&
d%,59$&;*#%0C-&51&,A$&d%,,59$&3C@$#J&%4&B$99&%4&%,&;*#%0C-&;$%N&%1-&,A$&"95A%&;*#%0C-&%,&d5/1,&;#C)$J&
n%9CD5#1C%o&%1-&n54,%&3C)%U4&K%,%0I%9&;*#%0C-J&%9517&BC,A&%&0%M5#&0$7%9C,AC)&,$0+9$&%,&n$##5&;C)5&K9%1)56

FO&0C9C,%#*&+$#4511$9&7%C1&%))$44&,5&,A$&(#$%09%1-&/1-$#7#5/1-&M5C1,&I%4$&BC,A5/,&/4C17&%1*&D5#0&5D&
4/#D%)$&,#%14+5#,J&C14,$%-&0%NC17&,A$C#&B%*&,A#5/7A&%&-$$+&4*4,$0&5D&9517&,/11$94&,A%,&)511$),&,5&1$%#I*&
4/I,$##%1$%1&C14,%99%,C514&AC--$1&I$95B&OC,$&O-P&%,&;%+554$&Q%N$&%1-&"#$%&!' &%,&[#550 &Q%N$J&]$@%-%6

LC,AC1&,AC4&$:,$14C@$&1$,B5#N&5D&%1)C$1,&4/I,$##%1$%1&)C,C$4&BC,A&05-$#1&$:+%14C514J&)5@$#,&%$#54+%)$&
-$@$95+0$1,&+#5M$),4&A%@$&4/))$44D/99*&#$,#52$17C1$$#$-&A/1-#$-4&5D&-CDD$#$1,&AC7A2,$)A&0$,%0%,$#C%94&
/4C17&N15B9$-7$&79$%1$-&D#50&@%#C5/4&-C#$),&?E&)51,%),4J&C1&%--C,C51&,5&5175C17&%1%9*4$4&5D&-5B1$- &?E&
4+%)$)#%D,&%1-&%1*&%445)C%,$-&I5-C$4&5D&?E&+C95,4&,A%,&%#$&5D,$1&#$)5@$#$-&D#50&,A$&A*+$#4+%)$&@$AC)9$46

313



EA$&,%99&BAC,$&?E4U&/1-$#7#5/1-&M5C1,&I%4$&%,&(57&K51$&Q%N$J&]$@%-%J&C4&+#5,$),$-&/1-$#&0/9,C+9$&9%*$#4&5D&
0C9C,%#*&+$#C0$,$#&D$1)C17&C1&%#C-J&-$459%,$&#$7C514&,A%,&A%@$&I$$1&-$4C71%,$-&%4&"#$%&!>&%1-&"#$%&!P6&"&
9%#7$&/1-$#7#5/1-&C14,%99%,C51&15#,A&5D&,A$&-$+5,&%,&`1-C%1&O+#C174&B%4&,/#1$-&5@$#&D5#&/4$&I*&,A$&,%99&BAC,$4&
-/#C17&,A$&,C0$D#%0$&,A%,&.%99&B%4&+#$4$1,&C1&,A$&0C-2'WY=46&G/#,A$#&$:+%14C51&5D&subterranean&D%)C9C,C$4
%,&,A$4$&4C,$4&)%1&I$&#$%451%I9*&%44/0$-J&)514C-$#C17&,A$&+$#+$,/%9&%-@%1)$0$1,&5D&,/11$9&I5#C17&,$)A6

d5#$&,A%1&<&*$%#4&4+$1,&I*&nA%#9$4&.%99&B5#NC17&C1&,A$&(57&K51$&Q%N$J&]$@%-%&I50IC17&#%17$4&%995B$-&
AC0&,5&7%C1&4C71CDC)%1,&N15B9$-7$&)51)$#1C17&,A$&#$7/9%#&4)A$-/9$&5D&4+%)$D9C7A,4&%##C@C17&D#50&,A$&A50$&
+9%1$,&5D&,A$&,%99&BAC,$&?E46&"))$9$#%,C17&%B%*&D#50&%&+9%1$,&C4&%&#$9%,C@$9*&4C0+9$&,%4N&BA$1&)50+%#$-&,5&
,A%,&5D&$1,$#C17&%&+9%1$,U4&%,054+A$#$&%1-&9%1-C17&4%D$9*&51&,A$&7#5/1-&D2,#4!--$%:#'3,2(:3#'3+#.+",25E#'2#
0!%"#$%-$"+#!%#(%"+,:,2(%"#3!%:!,6#.%99&$:+9%C1$-&,A%,&054,&5D&,A$&%##C@%94&5D&-$$+24+%)$&)%##C$#4&5D&,A$&,%99
BAC,$4&,55N&+9%)$&-/#C17&,A$&D/99&0551J&BA$1&0%71$,C)&-C4,/#I%1)$4&D#50&,A$&0551U4&+%44C17&B$#$&0C1C0%96

"4,#5150$#4&DC1%99*&C-$1,CDC$-&,A$&A50$ &4,%#&5D&,A$&,%99&BAC,$4&C1&<=22J&4C,/%,$-&'=! &9*&%B%*&D#50&5/#&O59&
4*4,$0 6&̀,&C4&%&#$-&-B%#D&4,%#J&-$4C71%,$- UQ; &XW=2WU&RO;?nFQHHO 2<&5#&EH`2P>=YSJ'> &95)%,$-&C1&,A$&)$1,$#&5D
,A$&n514,$99%,C51&5D&?#C-%1/4J&̀,A$&3C@$#&̀ R%I5@$SJ& @C4CI9$& C1& ,A$& 45/,A$#1& A$0C4+A$#$& %,& 2<Xa& O5/,A& 9%,C,/-$6&

Q;&XW=2WJ&C1&?#C-%1/4

E%99&BAC,$4U&A50$&4,%#
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!"#$%#&'()*#$+),-#..$/0$("#$%#+$+1'%0$.('%$23$45675$,'8$9%/*)+#$'-$#:9&'-'()/-$0/%$("#$;%)<"($1")(#$.=)-$
>/&/%'()/-$/0$("#$?!$"@,'-/)+.$%#0#%%#+$(/$;8$A"'%&#.$B'&&$'.$("#$C('&&$1")(#.CD$E/%$(").$%#'./-F$("#$8#&&/1$
&@,)-/.)(8$/0$/@%$G/&$,'8$;#$,@>"$,/%#$)-(#-.#$0/%$("#$*).)(/%.$("'-$("#8$'%#$'>>@.(/,#+$(/D$!"#$%#+$+1'%0$
23$45675$).$/%;)(#+$;8$,@&()9&#$%/>=8$9&'-#(.F$/-#$/0$1")>"$"'.$%').#+$<%#'($)-(#%#.(.$',/-<$("#$'.(%/-/,8$
>/,,@-)(8$0/%$)(.$9/(#-()'&&8$&)0#7;#'%)-<$>"'%'>(#%).()>.F$#.9#>)'&&8$("#$9%#.#->#$/0$&)H@)+$1'(#%$/>#'-.D$

$ I6In the 2I  studyF$ '.(%/-/,#%.$ )+#-()0)#+$ ("#$ #:).(#->#$ /0$ '$ "';)(';&#$ #:/9&'-#($ +#.)<-'(#+$ 23$ 45675>J$ ("#$
3rd 9&'-#($)-$("# $.8.(#, F$IK DL$(),#. $&'%<#%$("'- $?'%("F$1)(" $' $")<"#%$<%'*)(8$'-+ $' $%'9)+$/%;)('&$9#%)/+$/0$
4DMKN$+'8. DO4$P8$>/,9)&)-< $.#*#%'&$8#'%.$/0$/;.#%*'()/- $'&$+'(' F$("). $9/(#-()'&&8$1'(#%7"'%;/%)-<$#:/9&'-#( $
1'.$+#(#%,)-#+$(/$;#$/%;)()-<$-#'%$("#$1'%,$)--#%$#+<#$/0$("#$>/-.#%*'()*#$"';)(';&#$Q/-#D$!").$/%;)('&$
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9%&#1,.5$(4#+&,51-;#1,#$1#'(6 #5$#("1$%&,#F(6 ;#@142#bT\ 0s' #6&(,#5'#GAdVdVS#-(6' #1,#UAU[#8(,$%#k&(,' A#]6 #$%&#$5)&;#
the 8(,$%#%(' #01)+4&$&-#( #2*44#6&(, ;#$%&#+4("&$#F544#%(7&#01)+4&$&-#[bT AVT#1,.5$'#12#5$'#'$(, A[ 7

9%5'#5"%(.5$&-#&31+4("&$#F(' #'0,5+$&-#5"$1#( #[\\U #J$(, #9,&C#&+5'1-&#-&+50$5":#$%&#D]($$4&#12#@142#bT\ >A[ 8

_&,751*'#,&'&(,0%#.6#$%5'#(*$%1,#%('#,&7&(4&-#:&"*5"&#89#01"$(0$'#2,1)#7(,51*'#,&:51"'#12#$%&#F1,4-;#
5"71475":#01')50#75'5$1,'#2,1)#1$%&,#'$(,#'6'$&)'#5"#1*,#?54C6#@(6#:(4(36#$%($#5"04*-&#$%&#_,1061"#.5"(,6#
'6'$&)#c[[AH#46#(F(6f;#$%&#9(*#_5'05*)#'6'$&)#c[T\#46#(F(6f;#$%&#9(*#<&$5#'6'$&)#c[[A\#46#(F(6f#("-#$%&#
_4&/(,&'#'6'$&) #cT[\ #46#(F(6 fA[ 9#6(7(#$+)*".(# ),/8*#"$%")9: )2*%"$2")2$&(&).$7( )%*")4,&2+*&(4)".(,# )*#,-,%&;
A
9%&#:,1F5":#45'$#12#F5-&46#+*.4505R&-#Q`!#01"$(0$'#(4'1#5"04*-&'#75'5$1,'#2,1)#$%&#"&(,.6#+4("&$#u&"*';#F%1#
5"%(.5$#:,&($#05$5&'#&).&--&-#)54&'#.&41F#$%&#+4("&$>'#'01,0%&-#'*,2(0&A#_,1:,&''57&#5"21,)($51"#,&+1,$&-#
.6#7(,51*'#01"$(0$&&'#%('#&)&,:&-#17&,#$%&#4('$#'&,7(4#-&0(-&';#5"04*-5":#(#7&,6#'+&05(4#0('&#5"71475":#(#
E1,F&:5("#89#().(''(-1,#100*+65":#4575":#P*(,$&,'#("-#4(.1,($1,5&'#5"#(#QJ#)545$(,6#5"'$(44($51"A#9%&'&#
01"$(0$'#+,175-&-#+(,$5(4#'05&"$5250#'*++1,$#21,#017&,$#,&$,1B&":5"&&,5":#+,1:,()'#($#Y,11)#Z(C&;#W,&(#T[A
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EA$&O32W'&"/#5#%&4,$%9,A&#$)511%C44%1)$&%C#)#%D,&)%1&I$ &-C4,C17/C4A$-&I* &,A$&49C7A,9*&5/,B%#-29$%1C17&%179$
5D&,A$&#$%#&DC14&4$$1&C1&95B2#$459/,C51&+A5,57#%+A4&-/#C17&,$4,&D9C7A,4&/1-$#,%N$1&%,&,A$&[#550 &Q%N$&D%)C9C,*&
R%I5@$S6&E$)A1C)%9&C1D5#0%,C51&#$7%#-C17&,A$&%C#)#%D,U4&/4$ &5D&<&4(0-+" #"+'2%!'$2%#*!<+ #R;L( S&$17C1$4&B%4&
#$@$%9$-&I* &]%VC&%7$1,&H,,5&ON5#V$1*&C1&'WWWJ&BA5&-$4)#CI$-&,A$&$17C1$U4&)A%#%),$#C4,C)&T-51/,4 2512%2#5+$U&
)51,#%C9&RoppositeS6& .C7A& @C4CIC9C,*& 5D& ,A$& /1Cg/$& )51,#%C9& +#$)9/-$-& C,4& /4$& 51& 9%,$#& +#5,5,*+$4& %D,$#& ,A$& E32' 6

O32W'

&

"/#5#%

O32W'

&
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"&@$#*&4C0C9%#&I9%)N&4,$%9,A&,#C%179$&-$4C71&B%4&-$@$95+$-&51&%&0/)A&9%#7$#&4)%9$&,A%,&C4&-C4,C17/C4A$-&I*&
C,4&49C7A,9*&C1B%#-29$%1C17&,%C9&DC14&%1-&%&-CDD$#$1,&)51DC7/#%,C51&5D&,A$&+%C#&5D&;(L&$17C1$4&R%I5@$S6&QC0C,C17
$DD$),4&5D&,A$&D5#)$&-#%7&)%/4$-&I*&,A$&D#C),C51&5D&%C#&059$)/9$4&$:$#,$-&51&,A$&D5#B%#-2D%)C17&4/#D%)$4&5D&
,A$&%C#)#%D,&B$#$&0C,C7%,$-&I*&4,$%9,A&%C#)#%D,4U&$0C44C51&5D&B%,$#&@%+5#&D#50&%&4$#C$4&5D&15VV9$&$:,$14C514&
+#5M$),C17&D#50&,A$&154$4&5D&I9%)N&M$,4J&$DD$),C@$9*&7$1$#%,C17&%1&..H&+9%40%&I/DD$#6&EAC4&4%0$&,*+$&5D&%C#&
D#C),C51&#$-/),C51&4*4,$0&A%-&I$$1&C14,%99$-&,5&#$-/)$&D/$9&)54,4&D5#&%99&4$#@C)$&%C#)#%D,&I*&,A$&0C-2'WY=46

n50+9$,$&0C,C7%,C51&5D&-#%7&D5#)$4&C4&#$g/C#$-&D5#&4%D$9*&%)AC$@C17&4+$$-4&C1&$:)$44&5D&yd%)A&!J&%1-&1$B&
4*4,$04&B$#$&-$@$95+$-&,5&0$$,&,A$4$&$:,#$0$&)51-C,C5146&EA$4$&$17C1$$#C17&$DD5#,4&B5/9-&$@$1,/%99*&
4/#+%44&%99&#$%451%I9$&$:+$),%,C514&C1&,A$&$%#9*&<===46&d%M5#&%-@%1)$4&9$-&,5&,A$&-C4)51,C1/%,C51&5D&#%0M$,&
$17C1$&,$)A15957*J&%D,$#&I$C17&4/#+%44$-&I*&,A$&4/))$44&5D&%&1$B&)51-$14$-&0$#)/#*&+9%40%&-$@C)$&
D5#0$-&%4&%&,5#5C-%9&#C17&C14,%99$-&C1&,A$&)$1,$#&5D&,A$&/1-$#4C-$&5D&,A$&,#C%17/9%#&)#%D,6&EA$&/1C,&7$1$#%,$4&
4/+$#)51-/),C@C,*&C1&.7&+9%40%&I*&0%C1,%C1C17&$:,#$0$&+#$44/#$4&z<!=J===&%,0J&$:,#$0$&)59-&%,&2'<>an &
%1-&AC7A2@59,%7$&$9$),#C)%9&)/##$1,4&,A%,&C1-/)$ &AC7A2@$95)C,*&#5,%,C51&5D&,A$&.7 &+9%40%&#C17&,5&y!= J===&#+06

;/94$-&-$,51%,C51&B%@$&)51,#%C9

"/#5#%&E32'

324

Groom Lake, Nevada



EA$&"/#5#%&+#57#%0U4&1$:, &-$4C71&B%4&4)%9$-2/+ &%4&%&4A%#+9*&7$50$,#C)&,#C%17/9%#&A/99J&representing the&
the largest of this type6&EA$&E32<&%))5005-%,$4 &%&)#$B&5D&'< J&5#&%&0C1C0/0&)#$B&5D&Y&R@C-$5&4,C99&%I5@$J&&
C99/4,#%,C51&I$95BS6&(5)/0$1,%#*&@C-$5&)%+,/#$4&,A$&E32<&)#%D,U4&C14,%1,%1$5/4&@$#,C)%9&%))$9$#%,C51&,A%,&)%1&
519*&I$&%))50+9C4A$-&I*&7$1$#%,C17&%1&..H&+9%40%&I/II9$&,5&)%1)$9&D5#)$4&5D&%,054+A$#C)&D#C),C51&-/#C17&
4/+$#451C)&D9C7A,6&EA$&E32>"&K9%)N&d%1,%&R5++54C,$S&%1-&E32>K&"4,#%&R5@$#9$%DS&B$#$&450$BA%,&40%99$#Z

"/#5#%&E32<
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EA$&E32>"&K9%)N&d%1,%&C4&#$+/,$-9*&%&FO&"C#&G5#)$&4+*&+9%1$6&n#$%,$-&D#50&,$)A15957C$4&5D&1512A/0%1&5#C7C1J&
$%4C9*&I$*51-&?%#,AU4&%,054+A$#$J&1$/,#%9CVC17&7#%@C,*6&GC#4,&4C7A,$-&5@$#&K$97C/0&<&5#&45&-$)%-$4&%75&%4&%&
0*4,$#C5/4&,#C%17/9%#&D9*C17&5IM$),J&`,&A%4&4C1)$&I$$1&4$$1&C1&%&1/0I$#&5D&95)%,C5146&d%1*&+$5+9$&I$9C$@$&,A%,&C,&C4&
eM/4,&%15,A$#&,*+$&5Df666&FGHJ&I/,&,A$#$&%#$&%945&45/#)$4&)9%C0C17&,A$4$&%#$&4$)#$,&B$%+514&5D&,A$&FO&0C9C,%#*6

d%1*&45/#)$4&)50$&D#50&,A$&%))5/1,4&5D&450$&"0$#C)%1&$:+$#,4&B5#NC17&%,&%&4$)#$,&0C9C,%#*&I%4$&1$%#&,A$&)C,*&
5D&eQ%4&p$7%4J&]$@%-%J&%,f&[#550&Q%N$6&eO50$&C14C-$#4&)51DC-$&,A%,f&"0$#C)%14&%9#$%-*&+544$44&%1&%$#51%/,C)%9
,$)A15957*&I$*51-&C0%7C1%,C516&`,&B%4&%&E32>K&+9%1$&%,&K%4$&;%+554$J&BAC)A&955N$-&$:%),9*&9CN$&%1&%9C$1&4AC+6

EA$&E32>K&%C#)#%D,&C4&%945&)5-$1%0$-&T"4,#%U6&EA$&DC#4,&5+$#%,C51%9&#$)511%C44%1)$&D9C7A,&,55N&+9%)$&C1&,A$&$%#9*&
'WW=46&EA$&%C#)#%D,U4&1/)9$%#&+9%,D5#0&B%4&I/C9,&C1&,A$&AC7A$4,&9$@$9&5D&4$)#$)*J&,A$&T"/#5#%U&+#57#%0J&D/1-$-&BC,A&
051$*&D#50&,A$&TI9%)N&I/-7$,U6&",&9$%4,&>&IC99C51&FO(&A%@$&I$$1&C1@$4,$-&C1&,AC4&+#5M$),6

T"/#5#%U&C4&)/##$1,9*&"0$#C)%U4&054,&4$)#$,C@$&%$#54+%)$&+#57#%0J&%1-&,A$&E32>K&C4&,A$&054,&ICV%##$&@$AC)9$&$@$#&
)#$%,$-J&D/1-$-&%1-&)55#-C1%,$-&I*&,A$&]O"J&]3HJ&%1-&n`"6&EA$&D/1),C51%9C,*&5D&,A$&E32>K&C4&15,&%&D%1,%4*6&`,&B%4
I/C9,&/4C17&,$)A15957*&,A%,&-%,$4&I%)N&,5&,A$&0C-2'WX=46&O5&15,&$@$#*&FGH&4$$1&I*&A/0%14&C4&5D&%9C$1&5#C7C16&EA$&
0%,$#C%9&)5@$#$-&I*&E32>K&C4&%&#%-%#2%I45#IC17&+59*0$#J&BAC)A&)%1&)A%17$&C,4&#$D9$),C@C,*J&#%-%#&%I45#+,C51&%1-&
)595#6&EAC4&+59*0$#J&BA$1&)50IC1$-&BC,A&4$@$#%9&$9$),#51C)&4*4,$04J&)%1&7C@$&,A$&E32>&,A$&%++$%#%1)$&5D&%&40%99&
D9*C17&@$AC)9$&5#&%&)*9C1-#C)%9&5IM$),&51&%&#%-%#&4)#$$16

"&)C#)9$&DC99$-&BC,A&%))$9$#%,C17&+9%40%&C14C-$&,A$&%C#)#%D,J&N15B1&%4&0%71$,C)&DC$9-&-$)%*&RdG(SJ&4/##5/1-4&,A$&
)#$B&)50+%#,0$1,&%1-&C4&4/+$#C5#&,5&%1*&)/##$1,9*&N15B1&,$)A15957*6&O%1-C%&%1-&QC@$#05#$&Q%I5#%,5#C$4&
-$@$95+$-&,AC4&4$)#$,&,$)A15957*&%1-&,A$&FO&75@$#10$1,&BC99&-5&$@$#*,AC17&,5&+#5,$),&C,6&;9%40%&C4&)#$%,$-&I*&
I#C17C17&0$#)/#*&,5&%&+#$44/#$&5D&<!=J===&%,0J&%,&%&,$0+$#%,/#$&5D&2'<>an6&`D&%))$9$#%,$-&,5&!=J===&#+0J&C,&BC99&
I$)50$&%&4/+$#)51-/),C17&+9%40%J&,A$&$1-&#$4/9,&5D&,A$&+#5)$44&#$-/)$4&,A$&D5#)$&5D&7#%@C,*J&A$9+C17&,A$&+9%1$&D9*6

K*&)#$%,C17&,AC4&#5,%,C17&0%71$,C)&DC$9-J&,A$&C1D9/$1)$&5D&7#%@C,*&51&,A$&%C#)#%D,&C4&1$/,#%9CV$-&I*&XWu6&`1&5,A$#&B5#-4J&
,A$&B$C7A,&5D&,A$&)C#)/9%#&%))$9$#%,5#&%4&B$99&%4&,A$&B$C7A,&5D&,A$&%C#)#%D,&C4&#$-/)$-&I*&/+&,5&XWu6&EAC4&0%N$4&,AC4&
D9*C17&@$AC)9$&$:,#$0$9*&$%4*&,5&0%1$/@$#6&LC,A&%1&XWu&#$-/),C51&C1&B$C7A,J&,A$&E32>K&)%1&,#%@$9&%,&d%)A&WJ&I5,A&
@$#,C)%99*&%1-&A5#CV51,%99*6&O5/#)$4&4%*&,A%,&+$#D5#0%1)$&C4&9C0C,$-&519*&I*&,A$&+C95,U4&IC5957C)%9&9C0C,%,C5146

EA$&E32>KU4&,A#/4,&C4&+#5@C-$-&I* &3&0/9,C05-%9666&eM$,f&$17C1$4&which are 05/1,$- &51&$%)A&)5#1$#&5D&,A$&+9%,D5#0&
/4C17&A*-#57$1&D/$9&5#&0$,A%1$&%1-&5:*7$16&EA$&M$,4U&1/)9$%#&$17C1$&/4$4&9Cg/C-&A*-#57$1&%1-&C1)#$%4$-&5:*7$1&
D5#&$:,#%&+5B$#6&EA$&#$%),5#&A$%,4&9Cg/C-&A*-#57$1&%1-&C1M$),4&9Cg/C-&5:*7$1&,A#5/7A&/9,#%451C)&15VV9$4&45&,A%,&,A$&
A*-#57$1&I/#14&%,&,A$&4%0$&,C0$&%4&,A$&9Cg/C-&5:*7$16&EA$&0/9,C05-%9&+#5+/94C51&4*4,$0&)%1&5+$#%,$&C1&,A$&
%,054+A$#$&BC,A&the [energy for the] +#5+/94C51 [systems]& +#5@C-$-& I*& 1/)9$%#& #$%),5#4620
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Area 51 - Groom Lake, Nevada
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E32>K&i "4,#%, IR video
Paris, France - 2011



EA$&1$:, &C,$#%,C51&5D&"/#5#%&%C#)#%D,&$0$#7$- &y'WW8J&)5-$1%0$ d&E32>K&CC&"4,#%&R%I5@$S, which references &
the crafts©star-like appearanced in IR when fully cloaked. EA$&95B2%179$-&,$,#%A$-#%9&+#5DC9$&5D&,A$&K9%)N
Manta was inceased in height, with a series of&i &@$#,C)%9&BC1-5B4&51&$%)A&5D&C,4&>&4C-$46&S/#D%)$&)5%,C174
were upgraded to a )595#2)A%17C17J& 4/+$#)51-/),C@$& +59*0$#& )50+54C,$& & & & of 9C,AC/02I5#51& 0C)#5DCI$#& & & &
layers doped with 4/+$#A$%@*&4*1,A$,C)&$9$0$1,4&%1-&9C,AC/020$,%99C)&A*-#57$1&1%15+%#,C)9$4&R%I5@$S6&

p$#*&D$B&C0%7$4&%1-&@C-$54&5D&,A$&"/#5#%&"4,#%&B$#$&#$9$%4$-&C1,5&,A$&+/I9C)&-50%C1&-/#C17&,A$&$%#9*&
<===46&EA$&/,,$#&4$)#$)*&5D&,AC4&+$#C5-&$1-$-&C1&<='>J&BA$1&%&4$#C$4&5D&C0%7$4&%1-&@C-$54&$0$#7$-&5@$#&
4$@$#%9&*$%#4J&)51DC#0C17&+54C,C514&5D&,/##$,4&%1-&B$%+514&I%*4&51&,A$&E32>K&CCC&"4,#%&O/+$#)#/C4$#&RI$95BS6

`1&($)$0I$# &<='> J&,A$&"4,#%&B%4&DC90$-&C1&,A$&FO&C1&]$@%-%&%1-&pC#7C1C%o&%1-&C1&3$/,9C17$1J&[$#0%1* 6<1&̀1&
d %#)A&<='P J&FO&0%#C1$4&#$)5#-$- &,A$&"4,#%&+#5@C-C17&%C#&4/++5#,&1$%#&"4%-%I%-J&"D7A%1C4,%16<2&EA$&4%0$&
5))/##$- &C1&,A$&O*#C%&)51D9C),6<3&?4,%I9C4A0$1,&5D&FO&O+%)$&G5#)$&D5995B$-&C1&($)$0I$# J&<='WJ&,%NC17&5@$#&
%99&4%,$99C,$&5+$#%,C514&D#50&,A$&"C#&G5#)$&%1-&)5@$#,&5+$#%,C514&C1@59@C17&,A$&E32>K&CCC&"4,#%&O/+$#)#/C4$#6
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 E32>K &CC &"4,#%

 E32>K &CCC&"4,#% &O/+$#)#/C4$#



!"#$#%$&'(#)*+'$%&#,")+-+./,0-%0*10),#$%2+--+3#*%*/4#,&-5%24+6%&"#%7898%/)1#)&/+)%+2%&"#%!#$-0%:401/&5%
;+&+4%0)*%$'<$#='#)&%4#$#04,"%(4+>#,&$%3/&"%&"#%?)$&/&'&#%+2%@*10),#*%A&'*5%0&%B4/),#&+)%C)/1#4$/&5D%@$%
4#1#0-#*%<5%E/&-#4F$%<+*5.'04*%0)*%G0H/%$(5%I&&+%AJ+4H#)5%K78LMN7888OP%&"#%.401/&5%6+&+4%30$%'$#*%/)%
*#1#-+(6#)&%+2%EEI%(-0$60%/)1/$/</-/&5%,-+0J/).%&"4+'."%&"#%#Q(#4/6#)&0-%R;%2/#-*%6#&"+*$%&#$&#*%/)%&"#%
I22/,#%+2%G010-%?)&#--/.#),#F$%KIG?O%!"#$%&'()*+%'),(-*.$(/#0& P%*/4#,&#*%<5%G/J+-0%!#$-0%24+6%78STN78T7D

U'4/). %"/$%-/2#-+).%6/-/&045%,04##4P%U4D%I$,04 %A,")#/*#4 %J#(&%0%10-'0<-#%,+--#,&/+)%+2%"/$&+4/,0-%("+&+.40("$ %
&"0&%/),-'*#* %0) %@'.'$& %8P%78TS%/60.# %+2%I(#40&/+) %V0/)<+3 %B4+>#,&%$,/#)&/$&$%.0&"#4#*%/) %&"#%<4/#2/).%
4++6%+2%&"#%CAA%R-*4/*.# %S%*05$%(4/+4%&+%&"#%20&#2'-%#Q(#4/6#)&%0&%&"#%B"/-0*#-("/0 %G010-%A"/(504* %KbelowOD

W0(&0/)%@-%W06#4+)%/$%$#0&#*%3/&"%Norweg/0)%R!%1%2'%)&* 34($%0)*%94% % $,/#)&/$&$Y %I$,04 %A,")#/*#4 P James%
W+)0)&P%Rnrico FermiP%[4/&H%A&40$$60))P%@-24#*%\++6/$ P%Z0,J%B04$+)$P%Edward Teller, Z+") %1+)  Neumann,
J. E0)$ %Z#)$#) P%R6/-/+%A#.4] P%\#+ %AH/-04*P%\#$-/#%:4+1#$P%;04$<#* %E0<-0)/0) P%V+<#4&%I((#)"#/6#4 P John
A-0&#4P%?$/*+4%V0</P%R4)#$&%\034#),#P%:#+4.#%^/$&/0J+3$J5P%I3#)%W"06<#4-0/)P%X0))#104%_'$"P%V/,"04*%
[#5)60)P%^04-%W+6(&+)P%@4&"'4%W+6(&+)%0)*%W+)$&0)&/)%`0.-+'D%U4D%1+)%G#'60))%<#,06#%&"#%*/4#,&+4%/)%
78T7*%5&#$*3#62%*$#576#8*($8#$6*&(*#2#0&$(07&#*&4#*64'"96*0$#-*-'&4*4':4;<(2&%:#*07$$#)&6*()*8#0=*%6*"2%))#8>

?)%$&'*5/).%&"#%20,#$%+2%&"#%9a%/)*/1/*'0-$%$##)%/)%&"#%04,"/10-%("+&+.40("%K+((+$/&#OP%0)%/)&'/&/1#%$#)$#%+2%
206/-/04/&5%$#&&-#$%/)&+%&"/$%0'&"+4P%"/)&/).%0&%,+$6/,%$5),"4+)/,/&/#$D%?&%&'4)$%+'&%&"0&%Z06#$%W+)0)&%*/#*%()*
&4#*<#$?*6%@#*8%?*A*-%6*,($)B*C#,$7%$?*DDE*DFGHD%\#+%AH/-04*%30$%<+4)%+)%[#<4'045%77P%7M8Mb%#Q0,&-5%ML%
5#04$%(4/+4%&+%65 %</4&"P%0)* %ZD%E0)$ %Z#)$#) %died%+) %[#<4'045 %77P%78cSb%#Q0,&-5%a%5#04$%<#2+4#%65 %</4&"D

d"0& %,0) %<#%60*# %+2%&"#%compelling%&#6(+40-%0-/.)6#)&$ %+<$#41#*%<#&3##)%&"#%</4&"%*0&#$P%-/2#%3+4J$%0)* %
*#0&"%*0&#$%+2%Z06#$%W+)0)&P%\#+ %AH/-04*P%ZD%E0)$ %Z#)$#) , Nikola Tesla%0)* %65$#-2e% !"# %$'<&-#&5%+2%$'," %
,+/),/*/).%#1#)&$%&"0&%$"0(#%&"#%-/1#$%+2%&"#$#%$,/#)&/2/,%&"/)J#4$%-#01#$%6',"%+(#)%&+%/)&#4(4#&0&/+)%I($*&(*
8'6@'66%2D%;+$0/,%(0&&#4)$%$',"%0$%&"#$#%0,&'0--5%(4#$#)&%&"#6$#-1#$%='/&#%+2&#)P%&#0$/).%&"#%-/6/&0&/+)$%+2%
&"#%,+)$,/+'$%6/)*%<5%$&/44/).%$+6#%#&"#4#0-%2+46%+2%*##(P%/))#4%J)+3/).%3/&"/)%+'4%$'<,+)$,/+'$%,+4#D

U#$(/&#%60)5%20-$#%,-0/6$%60*#%0<+'&%&"#%X0-/0)&%!"+4%R!%,0$#%<5%*/$/)2+460)&$%-/J#%[40)J%A&40).#$P%&"#%
#Q06/)0&/+)%+2%("+&+.40("/, %#1/*#),# %0()5'$@6*&4#*'8#)&'&'#6*(5*J4*-($28;02%66*60'#)&'6&6D%!"/$ %"/."-5 %$#-#,&%
.4+'(%+2%/)*/1/*'0-$%/),-'*#$%%)*L3*%@,%66%8($*%)8*6#<#$%2*M(,#2*.$'N#*2%7$#%&#6P%4#(4#$#)&/).%&"#%6+$&%
$/.)/2/,0)&%2+46%+2%0'&"#)&/,0&/+)%$'((+4&/). %&"#%Norwegian %R! %,+)&0,& %0& %&"# %B#)&0.+) %/) %d0$"/).&+) P %UWD
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X0-/0)&%!"+4 %"0* %3+4J#*%3/&"%&"#%CA%G015%24+6%-/1/). %='04&#4$%0)* %-0<+40&+4/#$%<#-+3%&"#%B#)&0.+) P%"01/).
+,,'(/#* %$'< N-#1#-%S%$/),# %78ScD%!"# %Norwegian ET$F% intern0-% 0)0&+65% /$% % % %quite similar to R04&"%"'60)$ D%X0-
!"+4 %/$%physically *#$,4/<#*% 0$ standing nearly 6'-tall, with%% <-+)* N"0/4, % % % <-'#% ,+((#4% +Q/*#% <-++*%% %% % %%P %0 %very 4+<'$&%
$J#-#&+)%0)* %10$,'-0&'4#P%0)* %(+$$#$$/). %0%T8LN5#04%-/2#$(0)%&"0&%"0$ %<##) %1#4/2/#*%+1#4%&"#%-0$&%ML%5#04$D

@)%#Q06/)0&/+)%+2%&"#%')'$'0- %("5$/+-+.5 %+2%&"#%Norweg/0)%R!%/)%A,")#/*#4 F$%("+&+.40("%/)*/,0&#$%0%$&4+).%
.#)#&/, %,+))#,&/+) %<#&3##)%&"#%Norweg/0)%ET "'60)+/*% $(#,/#$% 0)*% &"#% 0),/#)&% R&4'$,0)% ,/1/-/H0&/+)% +2%
)+4&"#4)%?&0-5D%;0$&#42'-%R&4'$,0)%,#406/, %(+4&40/&$%<#04%&"#%$06# %$&4/J/).%20,/0-%2#0&'4#$%(4#$#)&#*%<5%X0-%
!"+4 b%0%"#015%>03%3/&"%0) %')*#4</&#P%0%(4+)+'),#* %,"/) P%(4+)+'),#* %$#(&'6 P%&"/,J%)#,J %0)* %.40,/-#%"0)*$ D
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EA$&-C4)954/#$&5D&)540C)&,5+&4$)#$,&C1D5#0%,C51&I*&H4)%#&O)A1$C-$#J&'3,2(:3#2%+#2&#3$-#-2%-#*32#!0-2#3!"#
'3+#2442,'(%$'1#'2#)++'#L!0#C32,J&4A$-4&9C7A,&51&51$&5D&,A$&054,&C0+5#,%1,&b%1-&054,&4/++#$44$-b&4/IM$),4&
C1&,A$&B5#9-&,5-%*6&EA$&%))5/1,4&5D&H4)%#&O)A1$C-$#&#%C4$&,A$&+544CIC9C,*&,A%,&]CN59%&E$49%&+%#,C)C+%,$-&C1&FO
]%@*&0$$,C174&BC,A&,A$&Norwegian&?E&p%9C%1,&EA5#J&,A#5/7A&AC4&-C#$),5#4AC+&5D&H+$#%,C51&3%C1I5B&;#5M$),&
,A%,&I$7%1&C1&'W>P6&EA5#&M5C1$-&,A$&+#5M$),&C1&'W>X&%4&%&9$%-&4)C$1,CDC)&%-@C45#J&>&*$%#4&I$D5#$&E$49%&T#$,C#$-U6

EA$&054,&5I@C5/4&+A*4C5957C)%9&D$%,/#$4&%,,#CI/,$-&,5&p%9C%1,&EA5#&%#$&15,&@C4CI9$&C1&,A$&?9-#C-7$&+A5,57#%+A&
D#50&,A$&O)A1$C-$#&)599$),C51J&*$,&BA%,&9C,,9$&C4&@C4CI9$&5D&AC4&1$)N&%1-&A$%-&%#$&)$#,%C19*&%I15#0%96#EA$&
C0%7$&%945&)%+,/#$4&,A$&)/#C5/4&7%V$&5D&k%0$4&n51%1,J&%4&A$&050$1,%#C9*&-C@$#,4&AC4&%,,$1,C51&D#50&,A$&
9$),/#$#6&EA$&D%),&,A%,&EA5#&C4&I$C17&4,%#$-&%,&BAC9$&4$%,$-&%+%#,&%1-&-#$44$-&-CDD$#$1,9*&D#50&,A$&5,A$#4&%99&
4/++5#,4&,A$&#$%9C,*&5D&5,A$#B5#9-9*&)C#)/04,%1)$4&-$4)#CI$-&I*&H4)%#&O)A1$C-$#&C1&AC4&DC#4,2A%1-&%))5/1,46

EA$&5--&D%)C%9&)A%#%),$#C4,C)4&5D&p%9&EA5#&+#$4$1,&%&4,#517&9CN$1$44&,5&,A$&#%-C%1,&D%)$4&5D&%&+%C#&5D&9CD$24CV$&
,$##%)5,,%&DC7/#$4&%-5#1C17&%&4%#)5+A%7/4&$:)%@%,$-&%,&K%1-C,%))C%&1$)#5+59C4&C1&n$#@$,$#CJ&`,%9*&R%I5@$S6&
EA$C#&9%#7$J&%179$-&$*$4&%#$&$0+A%4CV$-&I*&1%##5B&)A$$NI51$4o&%&+#515/1)$-&/++$#&9C+&%1-&1%4%9&4$+,/0o
%1-&%1&/1-$#IC,$&BC,A&%&+#515/1)$-&)AC16&EA$&0/4)/9%#&0%9$&DC7/#$&C4&I%9-&51&,A$&,5+&5D&AC4&A$%-J&BC,A&9517J
-#$%-$-&95)N46&EA$&D$0%9$&DC7/#$&%945&A%4&-#$%-95)N4J&%1-&+544$44$4&%1&$9517%,$-&4N/99J&+#5,$),$-&I*&%&
,AC1&+4*)A5%)5/4,C)&A$90$,&4*0I59CVC17&0%,#C9C1$%9&%/,A5#C,*&)514C4,$1,&BC,A&,A$&45)C%9&5#-$#&5D&,A$&;%9$52
O%14N#C,&AC7A&)C@C9CV%,C51&5D&",9%1,C46&C3$-#-5(04'(,+ #-32*- #:+%+'$5!001#+%:$%++,+"#Nordic ET=3()!% #31.,$"- 6
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?,#/4)%1&4%#)5+A%7/4J&,$##%)5,,%

n$#@$,$#CJ&̀,%9*&&2&52= BC&



!"#$#%&#'()*+,-$./,-)(0$*1$2&/-'(/3,-$1*342$3#+5#3#5$)+$("#$6(3/2&,+$7*382$'3*9)5#$/+#./)9*&,-$#9)5#+&#$*1$
("#$*11:7*3-5$*3);)+$*1$("#$/+/2/,-$;#+#()&$"#3)(,;#$<-#+5#5$)+(*$("#$'3#2#+(:5,0$'*'/-,()*+$*1$+*3("#3+$=(,-0>$
!"#$2'#&)1)&)(0$*1$1*342$'3#2#+(#5$<0$("#2#$4,2(#37*382?$)+$&*+@/+&()*+$7)("$("#)3$)4'3#22)9#$-)1#:2)A#$2&,-#?$
2(,+52$,4*+;$("#$");"#2($,&")#9#4#+(2$*1$&/-(/3,-$#%'3#22)*+$*1$)(2$()4#>

B*3("&*4)+;$;#+#()&2$2(/5)#2$7)--$2**+$3#9#,-$(*$("#$;#+#3,-$'/<-)&$7",($",2$<##+$5)2&*9#3#5$<0$&*9#3($CD$
;*9#3+4#+($3#2#,3&"$'3*@#&(2E$(",($;#+#()&$4,(#3),-$*<(,)+#5$<0$&*+2#+($13*4$F,-),+($!"*3$&*+1)34#5$(",($
2);+)1)&,+($2#;4#+(2$*1$")2$#+()3#-0$+*+:"/4,+$;#+#()&$2#./#+&#2$2"*7$"*4*-*;0$7)("$,+&)#+($;#+*4#2>

G#+#()&$#9)5#+&#$*1$(")2$8)+5$",2$<##+$*<(,)+#5$<0$<-,&8$'3*@#&(2$3#2#,3&"#32$13*4$9,3)*/2$6!$"/4,+*)5$
2'#&)#2$(",($4,)+(,)+$2/<(#33,+#,+$<,2#2$*+$6,3("?$#+,<-)+;$#2(,<-)2"4#+($*1$,$&*4'3#"#+2)9#$;#+*4)&$
5,(,<,2#$1*3$,+,-02#2$<0$H=$2*1(7,3#$,''-)&,()*+2$1*3$)5#+()10)+;$("#$(3/#$*3);)+2$*1$"/4,+)(0$*+$6,3(">

!"#$1/+5,4#+(,-$&*+&-/2)*+$3#,&"#5$)+$("#2#$#+5#,9*32$)2$)+#2&,',<-#E$2"*7)+;$("#$"/4,+$2'#&)#2$*+$
6,3("$(*$<#$("#$'3*5/&($*1$2/&&#22)9#$;#+#()&$#+",+&#4#+(2$,+5$,-(#3,()*+2$<0$,$&*--#&()9#$*1$2#9#3,-$
5)11#3#+($,59,+&#5$6!$"/4,+*)5$2'#&)#2$7*38)+;$(*;#("#3?$/()-)A)+;$4,22$"0<3)5)A,()*+$(#&"+)./#2$(",($&,+$
<#$&*"#3#+(-0$3#&*+2(3/&(#5$13*4$2/39#02$*1$,+&)#+($;#+*4#2$13*4$/+5#3;3*/+5$2)(#2$7*3-57)5#>

I3#2#+(:5,0$'*'/-,()*+2$*1$+*3("#3+$6/3*'#?$#2'#&),--0$D&,+5)+,9),+$&*/+(3)#2?$2"*7$("#$/+4)2(,8,<-#$
3#2)5/,-$;#+#()&$(3,&#2$*1$,+&)#+($&3*22:<3##5)+;$7)("$J*35)&$6!$-)+#,;#2?$7")&"$*&&,2)*+,--0$4,+)1#2(2$)+$
5#+(,-$,+*4,-)#2$)+9*-9)+;$-,3;#3$(##("$7)("$24,--#3$3**($2(3/&(/3#2?$,33,+;#5$)+$1#7#3$+/4<#32$(",+$("#$
+*34,-$2#($*1$KL$(##("$'*22#22#5$<0$("#$4,@*3)(0$*1$"/4,+2$*+$6,3(">

M,+0$)+5)9)5/,-2$-)9)+;$(*5,0$)+$+*3("#3+$=(,-0$&,+$(3,&#$("#)3$"#3)(,;#$<,&8$(*$,+&)#+($6(3/3),?$'*22#22)+;$
;#+#2$13*4$"0<3)5)A,()*+$7)("$J*37#;),+$<-/#:<-**5#5$6!$"/4,+*)52> $!"#$2(3*+;#2($#%'3#22)*+2$*1$("#2#$
;#+#()&$(3,)(2$)+&-/5#$5)4'-#5$&"##82$,+5$,$&-#1($&")+?$(")&8$+#&82?$<3*,5$2"*/-5#32?$3*</2($4/2&/-*28#-#(,-$
1#,(/3#2?$3#2)-)#+($)44/+#$202(#42$,+5$3#2)2(,+&#$(*$&*-5$(#4'#3,(/3#2$N#>;>$JBO$2(,3$P)440$G,3,''*-*Q>

!"#$9#)-$*1$2#&3#&0$(",($",2$2"3*/5#5$("#$#%)2(#+&#$,+5$<#+#9*-#+($)+1-/#+&#$*1$,4<,22,5*32$*1$("#$J*35)&
6!$&)9)-)A,()*+$*+$6,3("$1*3$*9#3$RS$0#,32$)2$2-*7-0$-)1()+;>$!"#$()4#$*1$!"#"$%&'()$)2$+*7$3#2*+,()+;$*+$(")2$
'-,+#(?$,2$7,9#2$/'*+$7,9#2$*1$+#/(3)+*2$,+5$T:3,02$)*+)A#$*/3$<*5)#2$,+5$#-#9,(#$*/3$&*+2&)*/2+#22>
>
U*4'#--)+;$)+1*34,()*+$&*+()+/#2$(*$<#$5)9/-;#5$13*4$,$<3*,5$5)9#32)(0$*1$2*/3&#2?$13*4$4,+0$)+5#'#+5#+($
3#2#,3&"#32?$4#5)/42$,+5$)+(/)()9#$4)+52?$,2$7#--$,2$)+2)5#3$;*9#3+4#+($2*/3&#2$7)--)+;$(*$3)28$("#)3$-)9#2$(*
#5/&,(#$("#$;#+#3,-$'/<-)&$,<*/($("#$)+9)2)<-#$50+,4)&2$*1$("#$'3#2#+($2)(/,()*+$*+$'-,+#($6,3(">$V#2')(#$("#
2)-#+&)+;$*1$2*4#$2*/3&#2?$+#7$9*)&#2$,+5$#%',+5)+;$&*;+)()*+2$-#,5$("#$7,0$1*37,35$("3*/;"$*)'+',%&'()-
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EA$#$&A%@$&519*&I$$1&%&D$B&95B2&%1-&0C-29$@$9&$17C1$$#C17&+$#4511$9&BA5&B5#N$-&BC,AC1&I9%)N&+#5M$),4&C1&
]$@%-%U4&/1-$#7#5/1- &C14,%99%,C514&R]$99C4&"C#&G5#)$&K%4$J&E515+%A&E$4,&3%17$J&"#$%&!' &[#550 &Q%N$&%1-&
OC,$&O-P&%,&;%+554$&Q%N$S&,A%,&A%@$&751$&+/I9C)J&C1)9/-C17&K5I&Q%V%#&%1-&KC99&FA5/4$ 6&EA$&I9%)N&M$,&4,$%9,A&
-$@$95+0$1,&+#57#%04&D5995B$-&-C#$),9*&D#50&H+$#%,C51&3%C1I5B&;#5M$),J&BAC)A&$0+95*$- &>&9%#7$&$9$),#C)%9&
7$1$#%,5#4&%0+9CDC$-&I* &%&E$49%&[#%@C,*&d5,5#&D5#&%)AC$@C17&5+,C)%9&C1@C4CIC9C,*&)95%NC17&5D&,A$&FOO&?9-#C-7$6

G5#&,AC4&#$%451J&4+$)C%9CV$-&1$B&%C#)#%D,&%1-&4/I0%#C1$
,$)A15957*&B%4&-$@$95+$-&I* &,A$&($+%#,0$1,&5D&]%@%9&
`1,$99C7$1)$&R(]` S&BC,A&,A$&4%0$&)5#$&5D&4)C$1,C4,4&BA5&
)51-/),$- &,A$&FOO&?9-#C-7$&$:+$#C0$1,6&"0517 &,A$0 &
B%4&(#6&H4)%#&H,,5&O)A1$C-$#&R'W=! 2'WW>SJ&%&*5/17 &
[$#0%1 &F2I5%,&)%+,%C1&BA5&4%1N& &27 "99C$-&4AC+4prior&
to A%@C17& I$$1& )%+,/#$-& I*& ,A$& G#$1)A& ]%@*& C1& y'W>PJ&
%1-&9%,$#&,#%14D$##$-&,5&B5#N&D5#&,A$&FO&HDDC)$&5D&]%@%9&
`1,$99C7$1)$&C1&'WP' 6&(#6&O)A1$C-$#&B5#N$-&51&,A$&FOO&
?9-#C-7$&+9%40%&)95%NC17&$:+$#C0$1,&%1-&9%,$#&%,&,A$&
Q5)NA$$-&d%#,C1&TON/1N&L5#N4U&51&,A$&-$@$95+0$1,&5D&
FGH&#$,#52$17C1$$#$-&%$#54+%)$&0%,$#C%94&%1-&,A$&
%-@%1)$-&?d &+A*4C)4&5D&,C0$&@%#C%1)$&$g/%,C5146

H4)%#&O)A$C-$#&B%4&,#%C1$-&D#50&%&@$#*&*5/17 &%7$&C1&
0%)AC1C17J&0%,A$0%,C)4&%1-&+A*4C)4J&%1-&AC4&4,#517&
C1,$#$4,&C1&%++9*C17&,A$4$&4NC994&D5#&,A$&FO&]%@*&%D,$#&
AC4&,#%14D$#&%995B$-&AC0&,5&g/C)N9*&#$)$C@$&,A$&4%0$&
#%1N&5D&n%+,%C1&C1&,A$&FO&]%@*&,A%,&A$&A%-&+#$@C5/49*&
A$9-&C1&,A$&[$#0%1 &3$C)A40%#C1$6&.$ &9%,$#&B5#N$-&51&
,A$&FOO&]%/,C9/4&4/I0%#C1$&-$@$95+0$1,&+#57#%046

"D,$#&,A$&)51)9/4C51&5D&L5#9-&L%#&̀ &̀H,,5&O)A1$C-$#&0%##C$-&%1-&4,%#,$-&%&D%0C9*&C1&;5#,9%1-J&H#$7516&.C4&
451&;AC9&O)A1$C-$#&R'WPi 2'WWYS&B%4&I5#1&C1,5&,A$&FO&0C9C,%#*&I9%)N&+#5M$),4&)500/1C,* &%1-&7#$B&/+ &,5&
I$)50$ &%&7$5957C4,&%1-&4,#/),/#%9&$17C1$$#&BC,A&$:,$14C@$&$:+$#C$1)$&C1&,A$&$:)%@%,C51&%1-&)514,#/),C51&
5D&-$$+ &/1-$#7#5/1- &,/11$94&%1-&0C9C,%#*&I%4$4J&%4&B$99&%4&+%#,C)C+%,C17&C1&%-@%1)$-&%$#54+%)$&0$,%99/#7*
+#57#%04&%,&"#$%&!' &%1-&5,A$#&I9%)N&#$,#52$17C1$$#C17&+#5M$),&4C,$46

(#6&; AC9&O)A1$C-$#&B5#N$-&%4&%&+#C@%,$&)51,#%),5#&D5#&Q54&"9%054&]%,C51%9&Q%I5#%,5#C$4J&d5##C4512\1/-4$1 J&
?[ ^ [ J&K$)A,$9J&;%C7$&̂ &;%C7$J&"$#54+%,C|9$&G#%1)$J&GC%,J&%1-&,A$&HDDC)$&5D&]%@%9&̀1,$99C7$1)$6&.C4&)51,%),4&
C1)9/-$-&)514,#/),C51&5D&-$$+ &/1-$#7#5/1- &0C9C,%#*&I%4$4&%,&'> &4C,$4&C1&,A$&FOJ&%4&B$99&%4&5,A$#4&C1&n%1%-%J
3/44C%J&pC$,1%0J&]$B &[/C1$%J&O%/-C&"#%IC%J&L$4, &[$#0%1* J&O+%C1J&̀,%9*&%1-&d%9,%6&G53%+$"+,#5$'+"#'3+#
'2'!0#%().+, #2&#"++4 #(%"+,:,2(%" #.!-+- #'3,2(:32(' #'3+#*2,0" #.($0'#.1 #<!,$2(- #:2<+,%)+%'- #!' #PNQRST6
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K*&,A$&$1-&5D&AC4&)%#$$#J&;AC9&O)A1$C-$#U4&4%9%#*&A%-&7#5B1&,5&}!==J===r*$%#&BC,A&%&}'J===J===r*$%#&
+$14C51J&BAC)A&A$&#$D/4$-&,5&%))$+,&I*&75C17&+/I9C)&BC,A&-C4,/#IC17&C1D5#0%,C51&-C4)954/#$4J&N15BC17&AC4&
B5#4$1C17&)%4$&5D&I51$&)%1)$#&B5/9-&15,&%995B&AC0&,5&9C@$&%&9517&9CD$6&`1&%&D$B&C1,$#@C$B4&A$&)51DC-$-&AC4&
-#C@C17&05,C@$&,5&0%N$&,A$&-C4)954/#$4&4$#@$-&,5&+#5,$),&AC4&5B1&-%/7A,$#&%1-&$:2BCD$&b%1-&,A$&D/,/#$&5D&
A/0%1C,*&15B&4/DD$#C17&D#50&,A$&4$@$#$&4/I@$#4C51&5D&I%4C)&A/0%1&#C7A,4&%1-&05#%9&@%9/$4&51&?%#,A6

EA$&I$1$@59$1,&4+C#C,/%9&%9C710$1,&-$0514,#%,$-&I*&,A$&)5/#%7$5/4&%1-&4$9D9$44&%),4&5D&;AC9C+&O)A1$C-$#J&
15,&M/4,&%,&,A$&$1-&5D&AC4&9CD$&I/,&,A#5/7A5/,&AC4&)%#$$#&C1&,A$&0C9C,%#*&I9%)N&+#5M$),4J&C4&#$0C1C4)$1,&5D&,A$&
-$%,AI$- &)51D$44C514&5D&]%VC&$4+C51%7$&%7$1,&H,,5&ON5#V$1*J&#$9%,C17&AC4&%44%44C1%,C51&5D&]CN59%&E$49%6<4&
`1&AC4&9$),/#$&C1&($1@$#J&n595#%-5&51&"/7/4,&'PJ&'WW!J&(#6&O)A1$C-$#&4/))C1),9*&-$4)#CI$-&4+$)CDC)&?E&
,$)A15957*&C1)5#+5#%,$-&C1,5&,A$&G2''i"&]C7A,A%BN&,A%,&A%-&I$$1&-$+95*$-&-/#C17&,A$&'WW=2W'&[/9D&L%#Z

`1&,A$&G2''i"J&,A$&K<&I50I$#J&e%1-f&0%*I$&,A$&"/#5#%Jc&,A$&
%C#D#%0$4&%#$&+#$-50C1%1,9*&0%-$&5D&%9C$1&0$,%94o&0$,%94&
I$*51-&$9$0$1,&'=WJ&%1-&0$,%9&)50+54C,$46&O50$&5D&,A$&4NC14&
5D&e,A$4$&%C#)#%D,f&%#$&)50+54$-&5D&#/II$#&%1-&)%#I51&DCI$#J&%1-
,A$&%C#D#%0$4&%#$&)50+54$-&5D&)50+9$:&)%#I51&DCI$#4&0C:$-&
BC,A&$9$0$1,4&4/)A&%4&0/#C1C,$J&BAC)A&C4&$9$0$1,&''>J&BAC)A&C4&
$:,#$0$9*&4,%I9$6&eO,$%9,A&%C#)#%D,f&A%@$&%&#%-%#2%I45#IC17&
0%,$#C%9&R3"dS&b,A%,U4&,A$&)5%92I9%)N&)5%,C17c&`1&%&BAC9$J&`U99&
7$,&5/,&450$&%9C$1&%#,CD%),4&D5#&*5/J&450$&0$,%94&%1-&450$&5D&
,A$&-5+C17&5#&+%C1,&,A%,&-#C+4&5DD&BA$1&,A$4$&%C#)#%D,&%#$&A$%,$-&
/+&,5&%&BAC,$2A5,&)51-C,C51c&EA$4$&%#$&4+$)C%99*&A%17%#$-J&
,A$*&A%@$&,5&be N$+,&)5596&EA$*&A%@$&,5&I$ &N$+,&%,&%
temperature 5D&Y=aG&#5/7A9*J&BA$1&,A$*U#$&15,&05@C176&

EA$#$U4&D%)$,C17&51&,A$&$-7$46&EA$&D%)$,C17&+544$44$4&%&
4)%9$15A$-#%9&)#*4,%99C1$&D5#0c&,A%,&+#$-50C1%1,9*&-5$4&15,&
5))/#&51&+9%1$,&?%#,AJ&%1-&C4J&51)$&%7%C1J&%1&%9C$1&,$)A15957*&
,A%,&A%4&I$$1&%-%+,$-&,5&,$##$4,#C%92,*+$&,$)A15957*6&EA$4$&
C-$%4&B$#$&DC#4,&,A5/7A,&5D&C1&O5@C$,&3/44C%J&%1-&9%,$#&,A$*&B$#$&
%-%+,$-6&EA$*&)5/9-1U,&/4$&,A%,&+%#,C)/9%#&NC1-&5D&,AC17&C1&,A$&
'Wi=4J&45&51$&5D&,A$C#&4)C$1,C4,4&-$D$),$-&%1-&)%0$&5@$#&A$#$J&
%1-&4,%#,$-&,5&B5#N&-C#$),9*&BC,A&Q5)NA$$-c&"9$:$C&O/@5N5@c

;%/9&K$115BC,V&-$@$95+$-&,A$&4A%+$&5D&e,A$&G2''i"f&%C#)#%D,J&%4&B$99&%4&A5B&,A$&I50I4&B$#$&,5&I$&-#5++$-6&.$&
B%4&%945&C1,5&5,A$#&+#5M$),4&,A#5/7A&Q54&"9%054c&"99&,A$&)50+/,#51C)4&%#$&0%-$&I*&dC,4/IC4ACc&EA$&M$,4&B$#$&
I5,A &,/#IC1$2J&%4&B$99&%4&1/)9$%#2+5B$#$-&D5#&$:,#$0$9*&AC7A&D9C7A,c &EA$#$&%#$&450$ &'iW &5D&,A$4$&eG2''i "
aircraftf&I/C9,&e%4&5D&'WW!f6&EA$*&%#$&I/C9-C17&%I5/, &' &$@$#*&5,A$#&051,A J&5#&,A$#$%I5/,6&EA$*&%#$&} <=X20C99C512
-599%#&%C#)#%D,c &%1-&B$#$&5#C7C1%99*&A5/4$- &%,&]$99C4&"C#&G5#)$&K%4$J&E515+%A&E$4,&3%17$J&OC,$&O-PJ&[#550 &Q%N$c
EA$4$&%C#)#%D,&$0+95*&%&>2-C0$14C51%9&#%-%#c&BAC)A&C4&D%#&4/+$#C5#c&
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+#5,5,*+$4&,A%,&%#$&-)!00#-4!5+#-3(''0+-#5!4!.0+#2&#-4++"-#$%#+W5+--#2&#RTQTTT#)$0+-X3,6#J0(-Q#*+#!0-2#+)4021#MY#
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EA%,U4&-5C17&450$,AC17J&I$)%/4$&BA$1&*5/&75&I$*51-666&d%)A&<6iJ&*5/&C51CV$&,A$&%C#&%#5/1-&C,6&K$)%/4$&*5/&
)%/4$&,A$&$9$0$1,4&5D&,A$&%C#&,5&%),/%99*&)%,)A&DC#$J&*5/&1$$-&%&D5#)$DC$9-&%#5/1-&,A%,&4*4,$0&,5&$:)$$-&d%)A&>&5#&
d%)A&P&BC,A5/,&I/#1C17&/+J&I$)%/4$&*5/U-&I$&%4&A5,&%&795BC17&0$,$5#C,$&)50C17&C,&%I5/,&>=J===&5#&P=J===aG6

"1*B%*J&,A$&"/#5#%&b,A$#$U4&P&5D&,A$0&D9*C17J&-%*&%1-&1C7A,J&,A$*&A%@$&'<&+$5+9$&C1&C,&%4&%&)#$BJ&%1-&,A$*&)%1&
A%@$&%&4N$9$,51&)#$B&%4&D$B&%4&Y6&EA$*&)%1&I%4C)%99*&9$%@$&E515+%A&E$4,&3%17$&%,&i&5U)95)N&C1&,A$&05#1C17J&-5&
%&)50+9$,$&955+&%#5/1-&3/44C%&%1-&nAC1%666&,%N$&+C),/#$4&%1-&)50$&I%)N&D5#&9/1)A&b,A%,U4&A5B&#%+C-&C,&C4c&
EA$4$&%C#)#%D,4&%#$&%1,C29CD,C17&I5-C$4J&,A$*&%#$&15,&eI/C9,&BC,A&%C#D5C94&9CN$&%99f&)51@$1,C51%9&BC17$-&%C#)#%D,c&`,&
,%N$4&%1&C1)#$-CI9$&%05/1,&5D&4+$$-&I$D5#$&,A$*&%#$&%I9$&,5&,%N$&5DDc

EAC4&+$#C5-C)&)A%#,&B%4&-$@$95+$-&I*&%&1/0I$#&5D&4)C$1,C4,4&%151*05/49*6&EA$*&-51U,&B%1,&1%0$4&#$@$%9$-6&HD&
)5/#4$J&%99&B$U#$&D%0C9C%#&BC,A&e51&,A$&4,%1-%#-&;$#C5-C)&E%I9$f&C4&e/+&,5f&$9$0$1,&'=>J&%1-&,A%,U4&I$$1&%#5/1-&D5#&%&
9517&,C0$6&"1-&%&)5/+9$&5D&,A$4$&eC1,$#@$1C17&$9$0$1,4&'=P&%1-&'=!f&%#$&0%-$&C1&3/44C%6&EA$4$&e$9$0$1,4&D#50&
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F-117A Nighthawk
Lithium-boron RAM coating
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3D reconstruction of  the 3 spheres' relative motions shows simultaneous                  rotations along 2 axese  (above).

Malaysia Airlines MH370
EM vortex, 3D reconstruction
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The!concept!of!a!thermionic!convertor!was!specifically!identified!by!Bob!Lazar!in!his!early!interviews!
regarding!his!work!on!ET!propulsion!systems!at!Area!51!and!Site!-4 !installations. !Lazar !explained !that !the !
thermionic convertor converted the heat of high-intensity ��-radiation from a long-lived, superheavy isotope 
of element 115 into a constant electric current; perpetually powering the ship and starting its gravity motors.
The!very!same!concept!was!integrated!into!the!futuristic!framework!of!technologies!in!the!Star!Trek !series.
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V#+/#5B%CDEEF%%c:('%;:5:"1:/6B%$/<:+;:/6%:-%#<5'%".%,.+2'$"%-/<-0#,'%$#;:#":.+%:+".%"$#+-"#".$%,/$$'+"N%=&W!%+.2'5R%
9$:6'%[:$',":2'B%CDDMF%!"#<5'%$/<:+;:/6%J#-%#%$#$'%-/<-"#+,'B%</"%:+%"1'%IK$;%,'+"/$3B%$/<:+;:/6%,$3-"#5-%J'$'%
/-';%<3%!"#$*5''"%#-%0#$"%.*%"1':$%-/<,/"#+'./-%"$#+-0.+;'$-N%j1:5'%:60$:-.+';%.+%"1'%05#+'"%4(.-%:+%II\]B%
A.66#+;'$%!0.,(%J#-%#<5'%".%,$'#"'%#%,$/;'%</"%0.J'$*/5%5#-'$%,/"":+H%".$,1%/-:+H%"1'%,$3-"#5-%:+%1:-%#+;%X#6'-%
&N%b:$(S-%"$#+-0.+;'$-B%#+;%J#-%#<5'%".%'-,#0'%*$.6%0$:-.+N%=&W!%'0:-.;'R%89#""'$+-%.*%>.$,'GB%CD\]F%
_+*.$"/+#"'53B%5#-'$%,/"":+H%".$,1'-%;'0'+;'+"%.+%$/<:+;:/6%1#2'%-1.$"%$#+H'-B%#+;%#$'%/+$'5:#<5'%#-%J'#0.+-%
<',#/-'%"1'%$/<:+;:/6%"'+;-%".%;',$3-"#55:d'%J:"1%$'0'#"';%/-#H'-N%

&1'%05#+'"%&#5:+%?Y%1#;%5#$H'%;'0.-:"-%.*%+#"/$#5%$/<:+;:/6%,$3-"#5-B%J1:,1%"1'%+#":2'%&#5:+%$',.H+:d';%#-%1#2:+H%
0$.0'$":'-%<'3.+;%"1#"%.*%+.$6#5%6#""'$N%a',#/-'%$/<:+;:/6%,./5;%0."'+":#553%;'"',"%-/<-0#,'%#,":2:"3%:+%5.,#5%
-0#,'B%!"#$*5''"S-%>:$-"%A.+"#,"%W**:,'%$'-"$:,"';%"1'%/-'%.*%#55%-/<-0#,'Q<#-';%"',1+.5.H:'-%;/$:+H%"1':$%-"/;3%.*%
"1'%05#+'"N%=&W!%+.2'5R%9$:6'%[:$',":2'B%CDDMF%%?+%"1'%IIDM-B%"1'%>';'$#":.+%;:-,.2'$';%5#$H'%g/#+":":'-%.*%-"#<5'%
$/<:+;:/6%.+%.+'%.*%"1'%:++'$%05#+'"-%.*%"1'%-"#$%-3-"'6%-/$$./+;:+H%W$'5"'N%7*"'$%5'+H"13%+'H.":#":.+-%J:"1%"1'%
>$/+#5:#+-B%"1' %>';'$#":.+ %J'$' %#<5'%". %H#:+%6:+:+H%$:H1"-N%=&W! %Q%A$/,:<5' %+.2'5 R%&1' %>:$'%#+; %"1' %).-' B%IMM\F%
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45'6'+"%CICQ%a.$:;:/6%=a.KCEFR%a.$:;:/6B%:+%:"-%6.-"%-"#<5'%*.$6B%1#-%#+%#".6:,%6#--%.*%KCEB%#+;%J#-%;:-,.2'$';
<3%"1'%>';'$#":.+%*.$%"1'%*:$-"%":6'%"1$./H1%,.+"#,"%J:"1%"1'%,:2:5:d#":.+%.+%):H'5%?YN%&1:-%6'"#5%:-%0#$"%.*%"1'%"$#+-Q
/$#+:, %-'$:'- %.* %1'#23 %'5'6'+"- N%=TOS manualR%"!"#$%>5''" %V';:,#5 %)'*'$'+,' %V#+/#5"B%CDEEF%&.0#5:+' B%*./+; %:+%
$#$'%.$'B%,#+%<'%0$.,'--';%".%<'%/-';%".%6#:+"#:+%5:*'%-/00.$"%-3-"'6-B%#+;%1#-%<''+%(+.J+%".%;:-$/0"%-'+-.$-N%
?+%"1'%II+; %#+;%IK$;%,'+"/$:'-B%".0#5:+'%J#-%#%1:H153Q0$:d';%6:+'$#5%<3%"1'%b5:+H.+%460:$'%#+;%"1'%#,g/:-:":.+%.*%
"1'%6:+'$#5%5';%".%-'2'$#5%"'+-'%'+H#H'6'+"-%J:"1%"1'%_+:"';%>';'$#":.+%.*%95#+'"-B%:+,5/;:+H%A#0'55#%?YN%=&W!%
'0:-.;' %k %!"#$%&$'( %K%+.2'5:d#":.+ R%">$:;#3S- %A1:5;"B%CD\È%&W! %+.2'5 R%">:$-"%!"$:(' "B%CDD\F%

45'6'+"%CII%Q%[:</$+:/6%=[<KCDFR%%[:</$+:/6B%:+%:"-%6.-"%-"#<5'%*.$6B%1#;%#+%#".6:,%6#--%.*%KCDB%#+;%J#-%
;:-,.2'$';%<3%U/6#+-%#+;%"1'%>';'$#":.+%"1$./H1%,.+"#,"%J:"1%"1'%Y/5,#+%,:2:5:d#":.+N%&1:-%6'"#5%J#-%0#$"%.*%
"1' %"$#+-Q/$#+:, %-'$:'- %.* %1'#23 %'5'6'+"- N%=TOS manualR%"!"#$%>5''" %V';:,#5 %)'*'$'+,' %V#+/#5", 1977F
Diburnium was -.6'":6'- %/-'; %.+ %):H'5 %Y???%*.$%6#+/*#,"/$:+H %*/$+:"/$' B%-/,1 %#- %<#$%-"..5- N%=&W! %+.2'5 R%"9$:6' %
Directive", 1990)  An #$":*:,:#5% 05#+'"% "1#"% J#-% % % %once #% b#5#+;#+% ./"0.-"% J#-% ,.+-"$/,"'; % .*% #+% #55.3% .*% ;:</$+:/6
and osmium, $'-'6<5:+H %$'; %$.,( N%?"-%-/$*#,' %J#- %1:H153%$'-:-"#+" %". %01#-'$ %*:$'B%#+; %0.--'--'; %#%6'5":+H%0.:+"%:+%%
excess of ] BMMMl AN%=&W! %'0:-.;' R%8&1#"%j1:,1 %!/$2:2'- 8, 1969F%b'52#+- %/-'; %#%6#"'$:#5%-:6:5#$%". %;:</$+:/6 %:+% %

% %prison bars and ;'2:,' %ca-:+H-N%?"%J#- %6/,1 %;'+-'$ %#+; %5:('53%$'-:-"#+" %". %01#-'$- N%=&W! %'0:-.;' R%8a3%7+3%W"1'$
Name", 1968)  The @:#+"%/-'; %#%;:</$+:/6 Q<#-'; %#55.3%:+%"1':$%[3-.+ %-',":.+ N%=[! D%+.2'5 R%"W$:H:+#5%!:+ ", 2017F%

45'6'+"%CIK%Q%V/$:+:"'%=V/KIMFR%%V/$:+:"'B%:+%:"-%6.-"%-"#<5'%*.$6B%1#-%#+%#".6:,%6#--%.*%KIMB%#+;%J#-%;:-,.2'$';%
<3%"1'%>';'$#":.+%*.$%"1'%*:$-"%":6'%"1$./H1%,.+"#,"%J:"1%"1'%,:2:5:d#":.+%.+%):H'5%?YN%&1:-%6'"#5%:-%0#$"%.*%"1'%"$#+-Q
/$#+:, %-'$:'- %.* %1'#23 %'5'6'+"- N%=TOS manualR%"!"#$%>5''" %V';:,#5 %)'*'$'+,' %V#+/#5"B%CDEEF% &1'%U:55%9'.05' %.*%
"1'%7$H/-%):2'$%$'H:.+%.+%):H'5%?Y%/-';%6/$:+:"'%".%6#('%"1'%1#+;5'-%.*%"1'%(+:2'-NNN%?+%II\EB%.+'%-/,1%(+:*'%J#-%
/-';%".%0'$*.$6%-'2'$#5%6/$;'$-%.+%7$H'5:/-%??N%=&W!%'0:-.;'R%8j.5*%:+%"1'%>.5;GB%CD\EF%%V/$:+:"'%,./5;%#5-.%<'%
,#$2';%".%,$'#"'%-:H+-N%&'5-(B%#%$','0":.+:-"%#"%"1'%a/$'#/%.*%?+"'$05#+'"#$3%7**#:$-%:+%IIDKB%1#;%#%+#6'05#"'%
,#$2'; %./" %.* %#%<5.,( %.* %6/$:+:"' N%=&W! %Q%A$/,:<5' %+.2'5 R%"&1' %>:$'%#+; %"1' %).-' "B%IMM\F

45'6'+"%CIL%Q%?+;/$:"'%=?"KII FR%%?+;/$:"'B%:+%:"-%6.-"%-"#<5'%*.$6B%1#-%#+%#".6:,%6#--%.*%KIIB%#+;%J#-%;:-,.2'$';%<3
"1'%>';'$#":.+%*.$%"1'%*:$-"%":6'%"1$./H1%,.+"#,"%J:"1%"1'%!(.$$%,:2:5:d#":.+N%&1:-%6'"#5%:-%0#$"%.*%"1'%"$#+-Q/$#+:,%
-'$:'- %.* %1'#23 %'5'6'+"- N%=TOS manualR%"!"#$%>5''" %V';:,#5 %)'*'$'+,' %V#+/#5"B%CDEEF%%75#$B%5'#;'$ %.* %"1' %!(.$$ B
1#;%1:-%"1./H1"%0#""'$+-%0$'-'$2';%:+%#+%:+;/$:"'%-,/50"/$'%,#55';%"1'%8!./5%.*%"1'%!(.$$8N%=&7!R%"1'%X:1#;F%?+%"1'%
3'#$%IKEKB%).6%-/HH'-"';%".%m/#$(%"1#"%@$:5(#%6#3%1#2'%1#;%0.--'--:.+-%6#;'%.*%:+;/$:"'N%=[!D%Q%9$.01',3%
#+;%A1#+H'%-1.$"%-".$3R%8NNN%c.2';%?%e."%U.+.$%V.$'GB%IMMKF%

45'6'+"%CI^%Q%).;:+:/6%=).KIKFR%%).;:+:/6B%:+%:"-%6.-"%-"#<5'%*.$6B%1#-%#+%#".6:,%6#--%.*%KIKB%#+;%J#-%
;:-,.2'$';%<3%U/6#+-%#+;%"1'%>';'$#":.+%"1$./H1%"1'%-"/;3%.*%"1'%$',.$;-%*./+;%.+%Y'H#%?n%:+%#$,1#'.5.H:,#5%
$'-'#$,1 N%&1:-%6'"#5 %:-%0#$"%.* %"1' %"$#+-Q/$#+:, %-'$:'- %.* %1'#23 %'5'6'+"- N%=TOS manualR%"!"#$%>5''" %V';:,#5 %
)'*'$'+,' %V#+/#5"B%CDEEF%).;:+:/6 %J#- %.* %+."' %". %>';'$#":.+ %-,:'+,' %:+%"1' %IK$;%,'+"/$3 %<',#/-' %.* %g/#5:":'- %#- %
"1'%1#$;'-"%(+.J+%6'"#5%J1'+%,#-"%*.$%,.+-"$/,":.+%0/$0.-'-N%=&W!%'0:-.;'R%8a#5#+,'%.*%&'$$.$GB%CD\\F%7-%.+'%
.* %"1' %1#$;'-" %6#"'$:#5-%(+.J+ B%$.;:+:/6 %J#- %.*"'+ %/-'; %:+%"1' %,.+-"$/,":.+ %.* %-"#$-1:0- B%-0#,' %-"#":.+- ... within...
"1' %4#$"1%W/"0.-" %!"#":.+- %#+; %a.( Se.$ Q,5#-- %*$':H1"'$-N%=&W!  episodeR%8a#5#+,' %.* %&'$$.$8, 1966  ̀DS9: "The

% %Maquis, Pt 18, 1994%̀[! D%+.2'5 R%"['2:5%:+%"1'%!(3 ", 1995F%[.,(:+H %035.+-%#+;%,$.-- Q<$:;H'-%.*%e.$ Q,5#--%-"#":.+- NNN%
J'$' %6#+/*#,"/$'; %:+%EMo %$.;:+:/6 N%=[! D%manualR%"!"#$%&$'( %[''0 %!0#,' %e:+' %&',1+:,#5 %V#+/#5", 1998F%

45'6'+"%CI\%Q%&$:"#+:/6%=&+KIKFR%%&$:"#+:/6B%:+%:"-%6.-"%-"#<5'%*.$6B%1#-%#+%#".6:,%6#--%.*%KIKB%#+;%J#-%
;:-,.2'$';%<3%U/6#+-%#+;%"1'%>';'$#":.+%*.$%"1'%*:$-"%":6'%.+%05#+'"%7$H/-%n%.+%-"#$;#"'%II\CB%:+%"1'%'#$53%IK$;%
,'+"/$3 N%&1:-%'5'6'+" %:-%0#$"%.* %"1' %"$#+-Q/$#+:, %-'$:'- %.* %1'#23 %'5'6'+"- N%=TOS% manualR% "!"#$% >5''"% V';:,#5%
)'*'$'+,' %V#+/#5"B%CDEEF%&$:"#+:/6%J#- %.* %+."' %". %>';'$#":.+ %-,:'+,' %<',#/-' %.* %g/#5:":'- %#- %#%-"$.+H%6'"#5 %
J1'+ %/-'; %:+%#55.3-%#+; %,.60./+;- N%?+%.$' %,./5; %<' %*./+; %.+ %6#+3 %J.$5;- B%:+,5/;:+H%;:-,.2'$3 %-:"' %7$H/- %nN%
(TOS handbookR% "&1'% !"#$% &$'(% 4+,3,5.0';:# "B% CDEÈ% &W!% '0:-.;' ,% +.2'5 R% "W<-'--:.+ "B% CD\EF%

&$:"#+:/6%:-%ICNL%":6'- %#- %1#$;%#- %-"''5 N%=&W! %+.2'5 R%"95#+'"%.* %X/;H6'+" "B%CDDF̂%)'*:+'; %"$:"#+:/6%J#- %/-'; %<3%
6#+3%$#,'-%#+;%,/5"/$'-%*.$%,.+-"$/,":.+%0/$0.-'-N%>.$%'T#605'B%"1'%>';'$#":.+%#+;%"1'%7T#+#$$:%/-';%"$:"#+:/6%
*.$%"1'%1/55-%.*%-"#$-1:0-%J1:5'%A#$;#--:#+-%/-';%:"%:+%"1'%,.+-"$/,":.+%.*%05#+'"#$3%*#,:5:":'-N%=&e@%'0:-.;'R%
8j1'$'%!:5'+,'%U#-%c'#-'GB%CD]]`%YWi%'0:-.;'R%8)'0'+"#+,'GB%IMMC`%4e&%'0:-.;'R%8>:H1"%.$%>5:H1"GB%IMMC`%[!D%
+.2'5 R%"['2:5 %:+%"1' %!(3 "B%CDDF̂

&1'%b5:+H.+-%#5-.%/-'%"$:"#+:/6%#<.#$;%"1':$%Y.$S,1#Q,5#--%-"#$-1:0-N%=[!D%'0:-.;'R%8[$#6#":-%9'$-.+#'GB%CDDKF%
&$:"#+:/6%#+;%"$:"#+:/6%,.60./+;-%#$'%#5-.%/-';%*.$%,'$"#:+%0$.Z',":5'%J'#0.+-B%-/,1%#-%"1'%&)QCC\%$:*5'%J1:,1%
J#-%:+%;'2'5.06'+"%<3%!"#$*5''"%:+%"1'%5#"'%IL"1%,'+"/$3N%=[!D%'0:-.;'R%8>:'5;%.*%>:$'GB%CDDDF%&$:"#+:/6%:+%-1:0%
,.+-"$/,":.+%$'g/:$'-%,#$'%*.$%.0":6#5%5:2:+H%,.+;:":.+-N%?+%II]LB%&.$:#-%[#T%-6'55';%"1#"%"1'%,$'J%.*%_!!%
4T,'5-:.$%1#;%$','+"53%-,$/<<';%"1'%-1:0S-%"$:"#+:/6%*:T"/$'-%J1'+%1'%,#6'%#<.#$;N%=[!D%Q%&1'%c:2'-%.*%[#T%-1.$"
-".$3R%8?+*:+:"3GB%CDDDFNNN
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45'6'+"%CIE%Q%&$:2:/6%=&2KI] FR%%&$:2:/6B%:+%:"-%6.-"%-"#<5'%*.$6B%1#-%#+%#".6:,%6#--%.*%KI]B%#+;%J#-%;:-,.2'$';%
<3%U/6#+-%#+;%"1'%>';'$#":.+%*.$%"1'%*:$-"%":6'%:+%#-"'$.:;-%:+%"1'%['+'2#%-3-"'6S-%#-"'$.:;%<'5"%:+%"1'%3'#$%
IC^KN%&1:-%'5'6'+"%:-%0#$"%.*%"1'%"$#+-Q/$#+:,%-'$:'-%.*%1'#23%'5'6'+"-N

45'6'+"%CI]%Q%&$:":"#+:/6%=&"KI] FR%%&$:":"#+:/6B%:+%:"-%6.-"%-"#<5'%*.$6B%1#-%#+%#".6:,%6#--%.*%KI]B%#+;%J#-%
;:-,.2'$';%<3%U/6#+-%#+;%"1'%>';'$#":.+%*.$%"1'%*:$-"%":6'%.+%05#+'"%V."1'$5.;'%:+%"1'%3'#$%IC]LN%&1:-%'5'6'+"%
:-%0#$"%.* %"1' %"$#+-Q/$#+:, %-'$:'- %.* %1'#23 %'5'6'+"- N%=TOS manualR%"!"#$%>5''" %V';:,#5 %)'*'$'+,' %V#+/#5"B%CDEEF%%
&$:":"#+:/6%J#-%+#6';%#-%#%'T"$#0.5#":.+%.*%#+."1'$%'5'6'+"S-%+#6'B%":"#+:/6N%&$:":"#+:/6%J#-%.*%+."'%".%
>';'$#":.+%-,:'+,'%<',#/-'%.*%g/#5:":'-%#-%#%-"$.+H%6'"#5%J1'+%/-';%:+%#55.3-%#+;%,.60./+;-B%-0',:*:,#553%:+%"1'
,.+-"$/,":.+ %.* %-"#$-1:0%1/55-N%=&W! %'0:-.;' R%8X./$+'3 %". %a#<'5GB%CD\È%&W! %+.2'5:d#":.+ R%"&1' %V.":.+ %9:,"/$' "B%
CDED̀%&W! %+.2'5 R%"?+%"1' %e#6' %.* %U.+.$ "B%IMMIF

45'6'+"%CID%Q%&$:,.<#5"%=&$K\MFR%%&$:,.<#5"%J#-%#%"30'%.*%'T05.-:2'%"1#"%,./5;%<'%/-';%#-%#+3"1:+H%<'"J''+%#%-6#55
#+":Q0'$-.++'5%'T05.-:2'%".%J'#0.+-%.*%6#--%;'-"$/,":.+%".%;'-"$.3%5#$H'%:+-"#55#":.+-%-/,1%#-%-0#,'%-"#":.+-N%
&1'%"1'$6.(:+'":,%'T05.-:.+%3:'5;%.*%"$:,.<#5"%J#-%6'#-/$';%:+%".+-%.$%<3%"1'%#6./+"%.*%-/<-0#,'%;:-".$":.+%
0$.;/,'; B%:+%,.,1$#+'- N%=[! DR%8&$:#5-%#+; %&$:<<5'Q#":.+- 8, 1996`%4e& R%8V:+'*:'5; 8, 2002`%YWi R%8&1' %Y.3#H'$ %
Conspiracyº, CDDDF% 7,,.$;:+H %". %"1' %"!"#$%>5''" %V';:,#5 %)'*'$'+,' %V#+/#5"B%CDEE%=0N%CDFB%"1' %'5'6'+" %"$:,.<#5"B
symbol Tr, #".6:, %J':H1" %KKIB%#".6:, %+/6<'$ %CIDB%J#- %;:-,.2'$'; %<3%"1' %>';'$#":.+ %.+ %X#+/- %Y?%:+%ICDI N%?+%
ultimately /+/-'; %;:#5.H/' %*$.6 %"1' %*:+#5%;$#*"%-,$:0"%.* %8V:+'*:'5; 8B%V#5,.56 %)''; %".5; %X.+#"1#+%7$,1'$ B%8&$:,.<#5"
 puts  out  # %5." %.* %1'#" NNN%#" %5'#-" %*:2' %"1./-#+; %;'H$''- N8

45'6'+"%CKD%Q%b:$.+:;'%=b:K\MFR%%b:$.+:;'%:-%#+%'5'6'+"%*./+;%:+%6.-"%*..;-"/**-%.+%"1'%05#+'"%95#".+:/-B%</"%:"%:-%
$#$'%'5-'J1'$'%#-%.*%II\]N%j1'+%:+H'-"';%#+;%#--:6:5#"';%<3%"1'%0:"/:"#$3%H5#+;%.2'$%'T"'+;';%0'$:.;-B%"1'%
-/<-"#+,'%,#+%0$.6."'%0-3,1.(:+'-:-N%W+%:"-%;:-,.2'$3%<3%"1'%,$'J%.*%"1'%_!!%4+"'$0$:-'%.+%-"#$;#"'%^E]LNIB%
"1'%'5'6'+"%1#;%+.%/-'`%"1'%0.0/5#":.+%1#;%"#('+%#;2#+"#H'%.*%"1':$%+'JQ*./+;%0.J'$-%6'$'53%*.$%-#;:-":,%
'+"'$"#:+6'+"%0/$0.-'-N%?"%:-%/+(+.J+%J1#"%"1'%5.+H"'$6%-:;'%'**',"-%#$'N%=&W!R%895#".S-%!"'0,1:5;$'+GB%CD\]F

45'6'+"%CLM%Q%A.$<.6:"'%=A<K\CFR%%A.$<.6:"'B%:+%:"-%6.-"%-"#<5'%*.$6B%1#-%#+%#".6:,%6#--%.*%K\CB%#+;%J#-%
;:-,.2'$';%<3%U/6#+-%#+;%"1'%>';'$#":.+%*.$%"1'%*:$-"%":6'%.+%!"#$<#-'%IE%:+%"1'%3'#$%II\IN%&1:-%'5'6'+"%:-%0#$"%
.* %"1' %"$#+-Q/$#+:, %-'$:'- %.* %1'#23 %6'"#5- N%?+"'$'-":+H53B%b:$(%-''6'; %". %:6053%=-0',:*:,#553B%:+%<."1 %&W!  episodeR%
"The A.$<.6:"' %V#+'/2'$ GB%CD\\ `%#+; %&W!  episodeR%8&1' %['#;53 %i'#$- GB%CD\EF%"1#"%,.$<.6:"' %J#- %#%*:,":.+#5
material that he 6#;' %/0 %p</" %:"%:-%5:-"'; %#- %1#2:+H%<''+ %;:-,.2'$'; %:+%II\I %#"%!"#$<#-' %IE q %A.$<.6:"' %J#- %
[introduced as] an :6#H:+#$3%-/<-"#+,' %:+2'+"'; %<3%A#0"#:+%X#6'- %&N%b:$(%#- %#%<5/**%#H#:+-"%#""#,( N%['-,$:<:+H %:"
as "a material, and #%;'2:,' B%J1:,1 %0$'2'+"- %#""#,( %.+ %/- 8B%b:$(%/-'; %"1' %,.$<.6:"' %<5/**%.+ %#"%5'#-"%"J. %.,,#-:.+- N
"Since the early 3'#$- %.* %-0#,' %'T05.$#":.+B%4#$"1%2'--'5- %1#2' %1#; %:+,.$0.$#"'; %:+".%"1'6 %#%-/<-"#+,' %(+.J+
as¼ corbomite." ±X#6'- %&N%b:$(B%II\\ %=&W!  episodeR%G&1' %A.$<.6:"' %V#+'/2'$ GB%CD\\ F

?+%II\\B%"1'%_!!%4+"'$0$:-'%J#-%,#0"/$';%<3%#%2'--'5%.*%"1'%>:$-"%>';'$#":.+B%a#5.(S-%6#--:2'%>'-#$:/-N%
&1$'#"'+';%J:"1%:66:+'+"%;'-"$/,":.+B%b:$(%-':d';%/0.+%"1'%,1#+,'%,.66'+"-%.*%[$N%V,A.3%#+;%!0.,(%*.$%
:+-0:$#":.+N%W+Q"1'Q*53B%1'%8'T05#:+';8%"1'%+#"/$'%.*%,.$<.6:"'%".%1:-%.00.+'+"R%"1#"%:"%$'#,"-%".%#+3%;'-"$/,":2'%
'+'$H3%"1#"%"./,1'-%#%>';'$#":.+%2'--'5B%,$'#":+H%#%$'2'$-'%$'#,":.+%"1#"%;'-"$.3';%"1'%#""#,('$N%U'%J'+"%.+%".%
#;2:-'%a#5.(%"1#"%-:+,'%"1'%:+"$.;/,":.+%.*%,.$<.6:"'%6.$'%"1#+%"J.%,'+"/$:'-%#H.B%+.%#""#,(:+H%2'--'5%1#;%
-/$2:2';%"1'%#""'60"N%&1'%<5/**%J#-%-/,,'--*/5B%/5":6#"'53%$'2'#5:+H%a#5.(S-%0.J'$%#+;%<'55:H'$'+,'%J'$'%-:6:5#$%
'T#HH'$#":.+- N%=&W!  episodeR%8&1' %A.$<.6:"' %V#+'/2'$ GB%CD\\ F%

7%3'#$%5#"'$B%b:$(%#+; %1:-%-'+:.$ %.**:,'$- %J'$' %-"$:,('+ %J:"1%#%130'$Q#H:+H%$#;:#":.+%-:,(+'-- B%*.$,:+H%"1' %
:+'T0'$:'+,'; %A.66.;.$' %!".,('$ %". %"#(' %,.66#+; N%!".,('$ %<$./H1"%"1' %4+"'$0$:-' %:+".%;:$' %0'$:5%<3%.$;'$:+H %
"1' %-"#$-1:0%:+".%"1' %).6/5#+ %e'/"$#5 %h.+' B%:+2:":+H%).6/5#+ %#""#,( N%a3%"1' %":6' %b:$(%J#- %,/$'; B%"1' %-"#$-1:0%J#- %
/+;'$ %*:$'%*$.6 %/0 %". %"'+ %a:$;- Q.* Q9$'3N%b:$(%$'-.$"'; %". %1:-%,.$<.6:"' %<5/**%<3%-'+;:+H %#%6'--#H' %". %!"#$*5''" %:+%#%
<$.('+ %,.;' B%J#$+:+H%"1#"%#,":2#":.+ %.* %"1' %8,.$<.6:"' %;'2:,' 8%J./5; %;'-"$.3 %"1' %4+"'$0$:-' %#+; %#55%6#""'$ %J:"1:+%
IMMBMMM%(:5.6'"'$- B%5'#2:+H%<'1:+; %#%8;'#; %d.+' 8%". %<' %#2.:;'; %*.$%"1' %+'T" %*./$ %3'#$- N%&1' %).6/5#+- %*5'; %"1' %
#$'# B%#55.J:+H%"1' %4+"'$0$:-' %". %'-,#0' N%=&W!  episodeR%8&1' %['#;53 %i'#$- GB%CD\EF%

&1' %,.$<.6:"' %$'*5',".$ %J#- %#%-0',:#5 %#<:5:"3%.* %!.2'$':H+ Q,5#-- %-1:0- %:+%"1' %!"#$%&$'( R%7$6#;# %#+; %"1' %!"#$%&$'( R%
7$6#;# %??%9A %H#6'- N%?"%$'*5',"'; %'+'63 %0$.Z',":5'- %<#,( %". %"1':$%0.:+"%.* %.$:H:+B%-/,1 %#- %#+."1'$ %-1:0%#+; f.$%#%
".$0';. %"/$$'"%.$%:"-%'g/:2#5'+" B%-/,1 %#- %).6/5#+ %#+; %b5:+H.+%05#-6#%"/$$'"- N%?"%:-%6'+":.+'; %:+QH#6' %#- %1#2:+H%
<''+ %;'-:H+'; %<3%@'.$;: %c#%>.$H' B%:+-0:$'; %<3%b:$(S- %*#6./- %<5/**N%&1' %#5"'$+#"'%$'#5:"3Q-'" %+.2'5 %8&1' %
7--#--:+#":.+ %@#6' 8%0.$"$#3-%b:$(%#- %1#2:+H%/-'; %#%2'$-:.+ %.* %"1:-%<5/**%#H#:+-"%>:++'H#+%". %#2.:; %<':+H%8(:55';8%
<3%"1' %5#""'$%:+%"1' %#*.$'6'+":.+'; %H#6' N%U' %,5#:6- %". %1#2' %#,,:;'+"#553 %6#;' %,.$<.6:"' %<3%-0:55:+H%,1'6:,#5- %:+%
"1' %,1'6:-"$3 %5#<N%7,,.$;:+H %". %b:$(B%"1' %-/<-"#+,' %#<-.$<- %"1' %'+'$H3 %.* %#+3"1:+H%"1#"%,.6'- %:+%,.+"#," %J:"1%:"%
#+; %$'"/$+- %:"%-'2'$#5 %"1./-#+; %.$%6:55:.+%":6'- %.2'$ q

379



&1'$6:.+:,%A.+2'$"'$ R%%&1:-%;'2:,'%:-%/-';%:+%#%0.J'$%;:-"$:</":.+%*#,:5:"3%.+%m/#$$#N%&1'3%.0'$#"';%.+%#%$."#":+H%
*$'g/'+,3%#+;%-.%1#;%".%<'%,5.-'53%6.+:".$';N%?+%IKEEB%A1#(."#3B%J1:5'%:+2'-":H#":+H%"1'%#00#$'+"%<$#:+J#-1:+H%.*
"1'%_!!%Y.3#H'$%,$'J%.+%m/#$$#%:+%"1'%H/:-'%.*%76#5%b."#3B%J#-%#--:H+';%".%6.+:".$%"1'%"1'$6:.+:,%,.+2'$"'$-N%
U'%J#-%"1'%$'05#,'6'+"%*.$%#+%'T0'$"%:+%"1'$6:.+:,%,.+2'$-:.+B%#5"1./H1%1'%J#-%/+#J#$'%"1'%'T0'$"%J#-%&/2.(B%
J1.%5'*"%*.$%r1'#5"1%$'#-.+-Ns%A1#(."#3S-%5'2'5%^%#0":"/;'%:+%"1'$6:.+:,%,.+2'$-:.+%6#;'%1:6%#%-/:"#<5'%-/<-":"/"'B%
#+;%J#-%#00#$'+"53%-/<-"#+":#553%<'""'$%"1#+%1:-%-(:55%:+%6:,$.(:+'":,-B%$#"';%#"%5'2'5%KN%=YWiR%8j.$(*.$,'GB%IMMCF

Y#5:#+"%&1.$s-%!"#$-1:0R%%&1'%_!!%Y#5:#+"%=eAAQELICMF%J#-%#%IL"1%,'+"/$3%>';'$#":.+%['*:#+"Q,5#--%-"#$-1:0%
.0'$#"';%<3%!"#$*5''"N%&1'%Y#5:#+"%J#-%5#/+,1';%*$.6%"1'%7+"#$'-%!1:0%i#$;-%:+%IKEI%.+%!"#$;#"'%LDL^\N^N%?"%J#-%
#--:H+';%#-%#%"$#:+:+H%-1:0%*.$%"1'%'5:"'%,#;'"%,.$0-%)';%!g/#;%/+;'$%"1'%,.66#+;%.*%A#0"#:+%)#6:$'dq%7$./+;%
IKELB%.+%!"#$;#"'%^C]I^B%"1'%Y#5:#+"%$'-,/';%X#('%!:-(.%#+;%4+-:H+%e.H%*$.6%"1'%$/+#<./"%_!!%!1'+#+;.#1B%
J1:,1%J#-%*5'':+H%*$.6%#%X'6SU#;#$%#""#,(%.+%!"#$<#-'%I^Eq%W/"%.*%#%,$'J%.*%K^%=05/-%e.H%#+;%X#('FB%.+53%K%
-/$2:2'; %"1' %<#""5'N%=[! DR%8Y#5:#+"8, 1998F%

e:(.5#%&'-5#-s-%!"#$-1:0R%%&1'%_!!%&'-5#%J#-%#%e'</5#Q,5#--%>';'$#":.+%-"#$-1:0%:+%-'$2:,'%;/$:+H%"1'%IL"1%,'+"/$3N
&1'%&'-5#%J#-%.+'%.*%6#+3%e'</5#Q,5#--%2'--'5-%".%<'%:+2.52';%J:"1%*:H1":+H%#%6#Z.$%a.$H%:+2#-:.+%.*%"1'%7501#%
m/#;$#+" %:+%5#"'%IKEEN%=&e@%2:;'. %H#6' R%"7$6#;# %??"F%%&1' %&'-5# %J#- %+#6'; %#*"'$%U/6#+ %-,:'+":-" %e:(.5# %&'-5# N

75<'$"%4:+-"':+s-%!"#$-1:0R%%&1'%_!!%75<'$"%4:+-"':+%=eAAQ]^C]KF%J#-%#%>';'$#":.+%-"#$-1:0%:+%!"#$*5''"%-'$2:,'%:+%
"1'%IL"1%,'+"/$3B%,.66#+;';%<3%A#0"#:+%c#3+'%>$:';6#+%:+%"1'%'#$53%IK\M-%;',#;'N%

4$:,.%>'$6:s-%!"#$-1:0R%%&1'%_!!%>'$6:%=eAAQIMMM\F%J#-%#%>';'$#":.+%-"#$-1:0B%#+%W<'$"1Q,5#--%-,:'+,'%2'--'5%
</:5"%".%"1'%-0',:*:,#":.+-%.*%"1'%!#H#+Q-/<,5#--B%,.66:--:.+';%:+".%!"#$*5''"%-'$2:,'%:+%"1'%IL"1%,'+"/$3N%=>7!7%
)9@ %6.;/5' R%"!"#$%&$'( R%&1' %e'T" %@'+'$#":.+ %W**:,'$S- %V#+/#5", 1988F%

).<'$"%W00'+1':6'$s-%!"#$-1:0 R%%7,":2'%;/$:+H%"1'%5#"'%IKEM-%;',#;'B%"1'%W00'+1':6'$%J#-%.+'%.*%6#+3%e'</5#Q
,5#-- %-"#$-1:0- %:+2.52'; %:+%"1' %*:H1"%#H#:+-"%"1' %a.$H%:+2#-:.+ %.* %"1' %3'#$%IKEEN%=&e@%2:;'. %H#6' R%"7$6#;# %??"F

U'$6#++ %W<'$"1s- %!"#$-1:0 !""&1' %_!! %W<'$"1%=eAA Q\MI F%J#- %#%I 3  %,'+"/$3 %>';'$#":.+ %W<'$"1Q,5#-- %-"#$-1:0%
.0'$#"';%<3%!"#$*5''"N%?"%J#-%"1'%0$."."30'%.*%"1'%,5#--N%?+%IIDKB%"1'%W<'$"1%J#-%#--:H+';%#%;''0%-0#,'%
'T05.$#":.+%6:--:.+N%&1'%-1:0%J#-%+#6';%.+%#%!"#$-1:0%V:--:.+%7--:H+6'+"-%,1#$"%.+%"1'%_!!%4+"'$0$:-'Q7%
<$:;H' N%=TOS movie: "!"#$%&$'( %Y?R%&1' %_+;:-,.2'$'; %A./+"$3 ", 1991F%%e#6'; %#*"'$%U'$6#++ %W<'$"1B%#+%7/-"$:#+ %
of German #+,'-" ry;%#%013-:,:-" ,%-0#,' %"$#2'5%'+"1/-:#-" %#+; %#/"1.$ %.* %"[:' %)#('"' %d/  den Planetenr��umen" (By  %

% %).,('" %:+". %95#+'"#$3 %!0#,' F, 1923N %=TOS handbook: "!"#$% &$'(% 4+,3,5.0';:# "% K$;% 4; NB% 1994, 0N% KKIF

X.1+%2.+%e'/6#++s-%e#+.#--'6<5'$ R%%&1:-%;'2:,'%;'6#"'$:#5:d';%'T:-":+H%6#""'$%#"%"1'%#".6:,%5'2'5%#+;%
$'6#"'$:#5:d';%+'J%.<Z',"-%<#-';%.+%#%-'"%.*%0$'Q0$.H$#66';%6.5',/5#$%0#""'$+-N%e#+.#--'6<5'$-%J'$'%,#0#<5'%
.* %-'5*Q$'05:,#":.+N%?+%"1' %IM"1%,'+"/$3 B%"1' %:;'# %.* %./"*:"":+H%#%0$.<' %J:"1%6.5',/5#$ %#--'6<5'$- %J#-  explored by Dr. 
X.1+%2.+ %e'/6#++ %.+ %4#$"1N%=&W! %Q%The V#+H#%Q%!1:+-': %!1:+-': %,.6:, R%87+3"1:+H%a/"  Alone", TOS novel: "Ex  %
V#,1:+# ", 2020F%%?+%"1' %IC-"%,'+"/$3 B%#%$#,' %.* %-'+":'+" %2.+ %e'/6#++ %6#,1:+'- %#/H6'+"'; %4#$"1S-  Voyager 6 

%%0$.<' %:+". %"1' %YS@'$ %'+":"3N %=&W! %+.2'5 R %"4T %V#,1:+# "; %&e@ %Q %A.5; %4g/#":.+- %+.2'5 R %"&1' %a.;3 %45',"$:, ", 2012F %

a3%"1'%IK$;%,'+"/$3B%2.+%e'/6#++%6#,1:+'-%1#;%<''+%:+2'+"';%.+%n:6'H#%?N%!,:'+":-"%9$'($#*"%-,#++';%#%
,.66/+:"3%.*%n:6'H#+-%<'*.$'%"1':$%-/+%n:6'H#%J'+"%-/0'$+.2#%#+;%-'+"%"1'%;#"#%#<.#$;%#%0$.<'%".%#+."1'$%
-"#$%-3-"'6B%J1'$'%"1'%0'.05'%#+;%"1':$%,:"3%J'$'%$',$'#"';%J:"1%6.5',/5#$%#--'6<5'$-N%a/"%-.5#$%*5#$'-%;'-"$.3';%
"1'%$',$'#":.+%#+;%'5',"$.6#H+'":,%$#;:#":.+%'$#-';%"1'%0$.<'S-%<#,(/0-%.*%"1'%0'.05'-S%,.+-,:./-+'--'-N%
9$'($#*"%$',$'#"';%"1'%,.66/+:"3%#%-',.+;%":6'B%"1:-%":6'%/-:+H%1:-%6'6.$:'-%#-%"1'%"'605#"'N%=&W!%Q%!"#$%&$'(R%
&1' %V#+H#%Q%!1:+-': %!1:+-': %,.6:, R%87+3"1:+H%a/" %75.+' 8, 2006F%

?+%II]MB%#%b#/5;%<#""5'-1:0%#00$.#,1:+H%a'55'%&'$$'%,.+"#:+';%1/+;$';-%.*%<:55:.+-%.*%+#+.#--'6<5'$-N%&1'%
-"#$-1:0%_!!%4+"'$0$:-'%;'-"$.3';%"1'%2'--'5B%</"%:+#;2'$"'+"53%#55.J';%"1'%+#+."',1%".%-0$'#;%#,$.--%"1'%
05#+'"S-%#"6.-01'$'%#+;%*.$6%-:5:,.+%H'5-%:+%:"-%-.:5N%7%</:5"Q:+%*#:5-#*'%,./5;%;'#,":2#"'%"1':$%*/+,":.+-N%=&W!%Q%
e'J%4#$"1%+.2'5R%&1:+%7:$F%%?+%IKELB%+#+.#--'6<5'$-%J'$'%/-';%.+%V#$-%".%*#<$:,#"'%,.60.+'+"-%*.$%#%+'J%
-"#$-1:0N%=[! D%Q%V:55'++:/6 %+.2'5 R%"&1' %j#$ %.* %"1' %9$.01'"- ", 2000F%

c#+"1#+:"'-%Q%4&%U/6#+.:;%!0',:'-R%%7%H$./0%.*%c#+"1#+:"'-%5:2';%#6.+H%U/6#+-%.+%4#$"1%*.$%"1./-#+;-%.*%
3'#$-%/+;'"',"';%/+":5%"1'%II +; %,'+"/$3N%W+'%.*%"1'6B%9'5:#B%*:$-"%$'2'#5';%1'$%-0',:'-%:;'+":"3%".%76#+;#%
@$#3-.+N%!0.,(%#;6:""';%1'%1#;%#5J#3-%*./+;%1'$%0'.05'%*#-,:+#":+HN%?+%"/$+B%9'5:#%$'5#"';%"1#"%J1#"%-1'%*./+;%
6.-"%,1#55'+H:+H%#<./"%1'$%5.+H%5:*'%-0#+%J#-%+."%"1'%5.--%.*%*$:'+;-%#+;%5.2';%.+'-%".%":6'B%</"%:+-"'#;%
<.$';.6 N%=!ej R%8&1' %a$.('+ %A:$,5'8, 2023F %c#+"1#+:"'- %J'$' %#56.-" %:+;:-":+H/:-1#<5' %*$.6 %U/6#+- NNN%&1'3 %
0.--'--'; %#+%'T"$'6'53 %5.+H%5:*'%-0#+ B%;'-,$:<'; %#- %8#56.-" %*.$'2'$ 8N%=!ej R%8&1' %a$.('+ %A:$,5'8, 2023F%9'5:#B%
herself, J#-% .+% 4#$"1% #-% '#$53% #-% "1'% ":6'% .*% 93"1#H.$#-N% =!ej R% 8&.6.$$.J% #+;% &.6.$$.J% #+;% &.6.$$.J 8, 2023F%

380

rd




