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%.9-.3 9-* 1.2.98 4+ 9-.8 7*97485*(9.;* &3&1>8.8� <* (43(1:)* +47 !��*=5*7.2*398 9-&9 <*2:89 7*/*(9 &11

.3+1:*3(* 24)*18 <-.(- 574548* & 8-.+9 4+ 9-* 2*&3 4+ 9-* 5&7*39 ).897.':9.43	

Princeton Engineering Anomalies Research Laboratory RNG Data

#-* -.8947.(&1 )&9&'&8* 9-&9 <* &3&1>?*) )4*8 349 .3(1:)* 9-* *=9*38.;* !�� )&9& +742 9-*  7.3(*943

�3,.3**7.3, �342&1.*8 !*8*&7(- � ��!� 1&'47&947> 8.3(* 9-* 949&1 3:2'*7 4+ '.98 .3 9-*.7 *=5*7.A

2*398 *=(**)8 9-* 949&1 &24:39 .3 9-* *39.7* -.8947.(&1 )&9&'&8*	 �47 *=&251*� .3 & 7*(*39 7*5479 �*1A

843� �4'>38� �:33*� &3) �&-3 ������ &3&1>?* ���� ��� 97.&18 &11 &9 � � ��� '.98	 �3 9-.8 8*(9.43� <*

&551> ��# 7*97485*(9.;*1> 94 9-*.7 5:'1.8-*) <470 <-*7* 9-*> -&;* *=&2.3*) 49-*7 8*6:*3(* 1*3,9-8�

-4<*;*7� *;*3 .3 9-*8* (&8*8� 9-*> 7*5479 4;*7 +.;* 9.2*8 &8 2:(- )&9& &8 .3 9-* -.8947.(&1 )&9&'&8*	

�&-3 ����
� 7*5479*) &3 .3.9.&1 !�� )&9& 8*9 <.9- & 8.3,1* 45*7&947 &9 � � ��� &3) �����	 �&9& <*7*

(411*(9*) '49- .3 9-* ���������24)* �.	*	� & 8.3,1* ':9943 57*88 574):(*) �� 97.&18 &9 �� &3) 9-*������

24)* �.	*	� & 8.3,1* ':9943 57*88 574):(*) 43* 97.&1 &9 ��	 �742 & ��# 5*785*(9.;*� )&9& <*7* &(9:&11>

(411*(9*) &9 +4:7 ;&1:*8 4+ � �.	*	� ���� ����� ������� ������� &3) �������� ��������	 $3+479:3&9*1>

)&9& +742 9-*8* 9<424)*8 <*7* ,74:5*) 94,*9-*7 &3) 7*5479*) 431> &9 ��� &3) ����� '.9
97.&1	 �9 <4:1)

8**2� 9-*7*+47*� <* <4:1) '* :3&'1* 94 &551> ��# 94 9-*8* )&9&	 �&-3� -4<*;*7� 7*54798 9-&9 9-* ).++*7A

*3924)*8 @			,.;* 1.991* .3).(&9.43 4+ .25479&3(* 4+ 8:(- +&(9478 .3 9-* 4;*7&11 5*7+472&3(*	� #-.8 6:&1A

.9&9.;* 89&9*2*39 8:,,*898 9-&9 9-* 2.(74A� 24)*1 .8 .3)**) 349 & ,44) )*8(7.59.43 +47 9-*8* )&9&� '*A

(&:8*� :3)*7 2.(74A� � <* <4:1) *=5*(9 89743,*7 *++*(98 �.	*	� -.,-*7 ��8(47*8� &9 9-* 143,*7 8*6:*3(*

1*3,9-8	
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24)* 431> �.	*	� 4;*7 
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�8 5&79 4+ & (445*7&9.;* &,7**2*39 .3 ���� '*9<**3  ��! &3) 9-* �4,3.9.;* "(.*3(*8  74,7&2 &9 "!�

�39*73&9.43&1� <* &3&1>?*) & 8*9 4+ !�� )&9& +742 & 8.3,1* 45*7&947	� ".3(* 9-*> 8:551.*) 9-* 7&< )&9&
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7485*(9.;* 9*89 43 9-*8* 9<4 )&9& 54.398	
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.3 �&>� $998� &3) "5499.8<44)* ������� <* (425&7* 9-* 2.(74A� 57*).(9.43 94 9-* &(9:&1 )&9& &9 &

8.3,1* ;&1:* 4+ ��

�9 � � ���� ���� 97.&18 >.*1)*) �� ���
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� %* 9-&30 !	 �&-3� �	 �:33*� &3) !	 �*1843 +47 574;.).3, 9-.8 7&< )&9& +47 4:7 &3&1>8.8 .3 ����	
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5- :80(29 ����� (: � � �������� $/, �������� <(2;,9 =,8, �� ������ ����� (4+ ��� ������ ���
�� �

�B:,9: ),:=,,4 :/, 5)9,8<,+ (4+ ,>6,*: <(2;,9 5- �� .0<,9 � � 
��	�� �� � ����� �5490+,804. :/09 � (9

,7;0<(2,4: :5 ( �� :/, +(:( (: � � ������� -(029 :5 3,,: =/(: =5;2+ ), ,>6,*:,+ ;4+,8 :/, 04-2;,4*,

35+,2 )? 
����� #;6659,� /5=,<,8� :/(: :/, ,--,*: 90@, 5)9,8<,+ (: � � ������� �
��� � ���	� ),::,8

8,68,9,4:9 :/, �! ,--,*: 90@,� &, *536;:,+ :/, 68,+0*:,+ <(2;, 5- ��� �������� ����
 -58 � � ����

%904. ( �B:,9: -58 :/, +0--,8,4*, ),:=,,4 :/, 5)9,8<,+ <(2;, (4+ :/09 68,+0*:,+ 54, .0<,9 � � ����
�

������
�	� $/, 30*85B�!35+,2 -(029 04 :/09 +08,*:054 )? 358, :/(4 ������ ��$ 68,+0*:9 :/(: ��=5;2+

), 9:(:09:0*(22? ,7;0<(2,4: (: :/, :=5 9,7;,4*, 2,4.:/9� (4+ =, -04+ :/(: :5 ), :/, *(9, �� � ���	� �� �

�
��� �� �������

�(/4 ������ 04+0*(:,9 04 :/,08 " �+(:( :/(: A$8(*,+ )(*1 :5 :/, ,2,3,4:(2 )04(8? 9(362,9� :/,9, <(2;,9

0362? +08,*:,+ 04<,89054 -853 */(4*, ),/(<058 5- ()5;: 54, 58 54, (4+ ( /(2- )0:9 04 ,<,8? 54, :/5;B

9(4+��� �� �99;304. ��
 ,>*,99 )0:9	�


� =, *(2*;2(:, (4 �! ,--,*: 90@, 5- ������ =/0*/ 09 *54909:,4: =0:/

:/, 5)9,8<,+ <(2;, 04 :/,08 ����� +(:( 9,:� #04*, :/09 =(9 :/, <(2;, =, ;9,+ 04 5;8��$ (4(2?909� =, (8,

-58*,+ :5 *54*2;+, :/(: :/09 +(:( 9,: -853 !��" 09 04*54909:,4: =0:/ :/, 90362, 30*85B�! 35+,2� (4+

:/(: �(/4�9 9:(:,3,4: 09 45: ( .55+ +,9*806:054 5- :/, (453(2?�

&, ;8., *(;:054 04 04:,868,:04. :/,9, *(2*;2(:0549� �9 09 5-:,4 :/, *(9, 04 ( 8,:8596,*:0<, (4(2?909� 953,

5- :/, 8,7;08,+ *80:,80( -58 ( 3,(404.-;2 :,9: (8, <052(:,+� $/,9, +(:( =,8, 45: *522,*:,+ =/,4 :/, 56,8B

(:589 =,8, )204+ :5 :/, 9,7;,4*, 2,4.:/� #,*54+2?� :/,9, +(:( 8,68,9,4: 542? ( -8(*:054 5- !��"�9 +(:(B

)(9,�

A Prospective Test of DAT
�4 +,<,25604. ( 3,:/5+525.? -58 -;:;8, :,9:9� "(+04 (4+ �(? ������ =581,+ =0:/ :=5 56,8(:589 =/5

/(+ 68,<05;92? +,3549:8(:,+ 9:854. ()020:? 04 " � 9:;+0,9� $/,? ;9,+ ( 69,;+5B" �� =/0*/ =(9

)(9,+ 54 ( 9/0-:B8,.09:,8 (2.580:/3 )? �,4+,22 (4+ /(9 ),,4 9/5=4 :5 3,,: :/, .,4,8(2 *80:,80( -58 A8(4B

+534,99� ��,=09� ������ :5 *8,(:, :/, )04(8? 9,7;,4*,9�

$/, 56,8(:589 =,8, )204+ :5 =/0*/ 5- 404, +0--,8,4: 9,7;,4*,9 �0�,�� � � ���� ���� 	��� ���� ����� �����

	���� ����� ����� )0:9�� =,8, ;9,+ 04 (4? .0<,4 :80(2� (4+ :/, 685.8(3=(9 9;*/ :/(: :/, :80(29 2(9:,+ -58 (

-0>,+ :03, 6,805+ (4+ -,,+)(*1 =(9 68,9,4:,+ 542? (-:,8 :/, :80(2 =(9 *5362,:,� $/;9� :/, *80:,80( -58 (

<(20+ :,9: 5- ��$ /(+ ),,4 3,:� ,>*,6: :/(: :/, 95;8*, 5- :/, )04(8? )0:9 =(9 ( 69,;+5B" ��

&, 8,B(4(2?@,+ :/, *53)04,+ +(:( -853 :/09 ,>6,803,4: =0:/ :/, *;88,4: ��9*58, -583(2093 5- ��$�

�58 :/, �

 04+0<0+;(2 8;49 �0�,� �
 (: ,(*/ 5- :/, 9,7;,4*, 2,4.:/9 -58 ,(*/ 5- :/, :=5 6(8:0*06(4:9� =,

-5;4+ :/, ),9: -0: 204, :5 ?0,2+ ( 9256, � 	������
� �������� �� � ����
� �� � 
� � � ��	
�� (4+ (4

04:,8*,6: � ����� ���� �: � ����� +- � �� �� ������ $/, 9256, 04:,8<(2 ,(902? ,4*536(99,9 @,85 (4+ 09

45: 90.40-0*(4:2? +0--,8,4: -853 @,85� :/, 04:,8*,6: 90.40-0*(4*, 2,<,2 �� � ����� 09 *54909:,4: =0:/ =/(:

"(+04 (4+ �(? 8,658:,+ ,(820,8�

#04*, :/, 69,;+5B" � 9,,+9 (4+ )0: 9:8,(39 =,8, 9(<,+ -58 ,(*/ :80(2� 0: =(9 65990)2, :5 +,:,8304, 0-

:/, ,>6,803,4: 9,7;,4*,9 ,>(*:2? 3(:*/,+ :/, 54,9 685+;*,+ )? :/, 9/0-: 8,.09:,8 (2.580:/3� :/,? +0+�

#04*, :/,08 % �'B)(9,+ #;4 �0*859?9:,39 =5819:(:0549 =,8, 9?4*/8540@,+ :5 :/, 9?9:,3 *25*1� ���

� $/, 580.04(2 ��# (4(2?909 8,7;08,+ :/, 9,7;,4*, 2,4.:/9 :5 ), 5++ ),*(;9, 5- :/, 25.(80:/30* -583(2093�
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020(17$5< ,17(55837,21 2) 7+( &/2&. :28/' >&5$6+� 7+( 0$&+,1(� %87 12 68&+ &5$6+(6 2&&855('� "+(5(?

)25(� :( %(/,(9( 
� )25&(?/,.( ,17(5$&7,21 2&&855('�

"2 (;3/25( 7+( 7,0,1* $63(&76 2) 7+( (;3(5,0(17  $',1 $1'�$< 5(5$1 ($&+ 581 :,7+ 36(8'2? �� 6(('6

5$1*,1* )520 �� 72 �� &/2&. 7,&.6 �,�(�� �
 06	7,&.� )520 7+( $&78$/ 6((' 86(' ,1 7+( 581� #( 3/27 7+(

5(68/7,1* 581 ())(&7 6,=(6� :+,&+ :( &20387(' )520 7+( (;3(5,0(17$/ �?5$7,26 � 26(17+$/� ������ )25

23(5$725 �
� ,1 �,*85( �� "+( (67,0$7(' 67$1'$5' (55256 $5( 7+( 6$0( )25 ($&+ 6((' 6+,)7 $1' (48$/


�
���

�,*85( �� !((' ",0,1* )25 �3(5$725 �
� ����  816��

 (/$7,9( !((' �26,7,21

!
((
'
�
))
(&
7
!
,=
(

 $',1 $1' �$< (5521(286/< &21&/8'(' 7+$7 7+( 6,*1,),&$17 ',))(5(1&(6 %(7:((1 =(52 $1' $'-$&(17 6(('

326,7,216 :$6 0($1,1*)8/� $1' 7+$7 7+( ��" $%,/,7< :$6 ())(&7,9( :,7+,1 �
 0,//,6(&21'6� �1 )$&7� 7+(

6,78$7,21 6+2:1 ,1 �,*85( � ,6 ����
���� �,))(5,1* )520 758( 5$1'20 180%(5 *(1(5$7256 ,1 :+,&+ 6/,*+7

&+$1*(6 ,1 7,0,1* 352'8&( (66(17,$//< 7+( 6$0( 6(48(1&(� 36(8'2? ��6 352'8&(' 727$//< ',))(5(17 6(?

48(1&(6 $6 $ )81&7,21 2) 6,1*/( ',*,7 6((' &+$1*(6� "+86� ,7 :28/' %( 68535,6,1* ,) 7+( 6(('?6+,)7 ',63/$<

352'8&(' $1<7+,1* %87 $ 63,.( $7 6((' 6+,)7 =(52� #( :,// 5(7851 72 7+,6 32,17 ,1 285 $1$/<6,6 2) 620( 2)

7+( 38%/,6+(' 5(0$5.6 21 285 7+(25<�

�520 7+,6 35263(&7,9( 7(67 2) ��"� :( &21&/8'( 7+$7 )25 36(8'2? ��6 ,7 ,6 3266,%/( 72 6(/(&7 $ 3523(5

(175< 32,17 ,172 $ %,7 675($0 72 352'8&( 6,*1,),&$17 '(9,$7,216 )520 0($1 &+$1&( (;3(&7$7,21 7+$7 $5(

,1'(3(1'(17 2) 6(48(1&( /(1*7+�

The Literature: Review and Comment
#( +$9( ,'(17,),(' 6,; 38%/,6+(' $57,&/(6 7+$7 +$9( &200(17(' 8321 7+( �178,7,9( �$7$ !257,1* 7+(25<�

7+( ($5/,(5 1$0( )25 ��"� �1 7+,6 6(&7,21� :( &+5212/2*,&$//< 6800$5,=( $1' &200(17 21 ($&+ 5(3257�

Walker – September 1987

�1 +,6 ),567 2) 7:2 &5,7,&,606 2) �178,7,9( �$7$ !257,1* ���!�� #$/.(5 ������ 68**(67(' 7+$7 +,6 �217(

�$5/2 6,08/$7,216 ',' 127 ),7 7+( 35(',&7,216 2) 7+( 02'(/� �( *(1(5$7(' $ 6,1*/( '(9,$17 6(7 2) �

 %,76

�,�(�� 	 � ����� �� ������ $1' +( ,16(57(' 7+,6 6$0( 6(48(1&( $6 7+( ),567 �

 %,76 2) �

 27+(5:,6( 5$1?
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'20/< *(1(5$7(' 6(48(1&(6 5$1*,1* )520 ��� 72 ��� %,76 ,1 /(1*7+	 #$/.(5�6 $1$/<6,6 2) 7+(6( 6(48(1&(6

',' 127 <,(/' $ /($67 648$5(�6 6/23( 2)��	� $6 35(',&7(' 81'(5 7+( ��! )250$/,60	#$/.(5 &21&/8'(' 7+$7

7+( 02'(/ :$6 ,1&255(&7	 #$/.(5�6 6(48(1&(6� +2:(9(5� $5( 127 7+( 7<3( 7+$7 $5( *(1(5$7(' ,1 �� (;?

3(5,0(176 25 7+( 7<3( )25 :+,&+ 7+( ��! 02'(/ ,6 9$/,'	

�$< (7 $/	 ������ :(5( (;3/,&,7 $%287 7+( &+$5$&7(5 2) 7+( 6(48(1&(6 7+$7 ),7 7+( ��!02'(/	 !3(&,),&$//<�

#$/.(5 4827(6 �$< (7 $/	 >
���� ���#�������� ������������ ����������� ��� �
�� �� ������ ������! �������

��
��������� ���� � ����� ������ ���������� ��7$/,&6 $5( 86(' ,1 7+( 25,*,1$/ �$< 3$3(5	� "+( 9(5< 1(;7

6(17(1&( 21 3$*( 
�� 2) 7+( 5()(5(1&( 6$<6� >!8&+ $1 $%,/,7<� ,) 0(',$7(' %< 35(&2*1,7,21� :28/' $//2:

,1',9,'8$/6 �68%-(&76 25 (;3(5,0(17(56� 72 ,1,7,$7( $ &2//(&7,21 81,7 2) &217,18286 6$03/(6 �7+,6 +$6 %((1

5(3257(' $6 $ 75,$/� $ %/2&.� $ 581� (7&	� ,1 68&+ $ :$< $6 72 ������"� ��� ����� ������� ��7$/,&6 $''(' +(5( )25

(03+$6,6	� #$/.(5 &217,18('� >�1'(('� 7+( 21/< :$< 7+( 68%-(&7 &$1 352'8&( 5(68/76 7+$7 $*5(( :,7+ 7+(

'$7$ ,6 72 :$,7 )25 $1 (;75$?&+$1&( 581 7+$7 0$7&+(6 7+( (;3(5,0(17$/ 581 /(1*7+	� �1 7+( ),1$/ $1$/<6,6�

#$/.(5 $&78$//< 6833257(' 285 &217(17,21 7+$7 ,1',9,'8$/6 6(/(&7 '(9,$17 68%6(48(1&(6	 �27+ )520 285

7(;7 $1' 7+( )250$/,60 ,1 285 ���� 3$3(5� ,7 ,6 &/($5 7+$7 :+$7 :( 0($17 %< $ >/$5*( 5$1'20 6(48(1&(��

:$6 /$5*( &203$5(' 72 7+( 75,$/ /(1*7+� �	

�1 +,6 6(&21' &5,7,&,60 2) ��! ,1 7+( 6$0( 3$3(5�#$/.(5 352326(' 7+$7 ,1',9,'8$/6 :28/' +$9( 72 (;+,%,7

$ 3+<6,2/2*,&$//< ,03266,%/( &21752/ 29(5 7,0,1* �(	*	� :+(1 72 35(66 $ %87721�	 �6 (9,'(1&( $33$5(17/<

,1 )$925 2) 68&+ $1 (;48,6,7( 7,0,1* $%,/,7<� +( 5()(55(' 72 7+( '$7$ 35(6(17(' %<  $',1 $1' �$< ������

7+$7 :( +$9( ',6&866(' $%29(	 ��/($6( 6(( �,*85( �	� #$/.(5 68**(67(' 7+$7  $',1 $1' �$<�6 5(68/7�

7+(5()25(� 6833257(' +,6 48$1780 0(&+$1,&$/ 2%6(59(5 7+(25<	 �7 ,6 %(<21' 7+( 6&23( 2) 7+,6 3$3(5 72

&5,7,48(#$/.(5�6 48$17800(&+$1,&$/ 02'(/6� %87 :( :28/' +23( 7+(< '2 ��� '(3(1' 8321 +,6 $1$/<6,6

2)  $',1 $1' �$<�6 5(68/76	 "+( (1+$1&(' +,77,1* $7 =(52 6((' $1' 7+( 68335(66(' 9$/8(6� 21( 
� 06

&/2&. 7,&. 7+$7 :( 6+2: ,1 �,*85( � ,6 7+( (;3(&7(' 5(68/7 %$6(' 8321 7+( :(//?81'(56722' 3523(57,(6 2)

36(8'2? ���6 $1' '2(6 127 5(35(6(17 7+( 35(&,6,21 2) 7+( 23(5$725�6 5($&7,21 7,0(	

#(0867 &216,'(5 +2: ,7 ,6 3266,%/( :,7+ 1250$/ +80$1 5($&7,216 72 2%7$,1 6,*1,),&$17 6&25(6� :+,&+ &$1

21/< +$33(1 ,1 
� 06 :,1'2:6	 �1 7<3,&$/ 9,68$/ 5($&7,21 7,0( 0($685(0(176� #22':257+ $1' !&+/26?

%(5* ������ )281' $ 67$1'$5' '(9,$7,21 2) �� 06	 �) :( $6680( 7+(6( +80$1 5($&7,216 $5( 7<3,&$/ 2)

7+26( )25 �� 3(5)250$1&( $1' $5( 1250$//< ',675,%87('� :( &20387( 7+(�� ���� 352%$%,/,7< 2) %(,1*

:,7+,1 $ 
� 06 :,1'2: �,	(	� &(17(5(' $%287 7+( 0($1� 2) �����	 �25 7+( :2567 &$6(� 7+( 23(5$7256 0867

>+,7� 6,*1,),&$17 6(('6 /(66 2)7(1 7+$1 
�	�� 2) 7+( 7,0(	  $',1 $1' �$< '2 127 5(3257 7+( 180%(5 2)

6,*1,),&$17 5816� 62 :( 3529,'( $ :2567?&$6( (67,0$7(	 �,9(1 7+$7 7+(< 4827( $ �#9$/8( 2) ����� )25 ���

75,$/6� :( ),1' 7+$7 �� 75,$/6 0867 %( ,1'(3(1'(17/< 6,*1,),&$17	 "+$7 ,6� 7+( $&&808/$7(' %,120,$/ 352%$?

%,/,7< ,6 ����� )25 �	 +,76 ,1 ��� 75,$/6 :,7+ $1 (9(17 352%$%,/,7< 2) ����	 "+,6 &255(6321'6 72 $ +,77,1* 5$7(

�,	(	� ��
���� 2) 21/< �	��� $ 9$/8( :(// :,7+,1 7+( &$3$%,/,7< 2) +80$1 5($&7,21 7,0(6	 #( 5(&2*1,=( 7+$7

,7 ,6 127 $ 5(48,5(0(17 72 +,7 21/< 21 6,*1,),&$17 6(('6� +2:(9(5� $// 27+(5 6(('6 /($',1* 72 326,7,9( �#

6&25(6 $5( /(66 5(675,&7,9( 7+$1 7+( &$6( :( +$9( 35(6(17('	

"+( =(52?&(17(5 >63,.(� ,1 �,*85( � 0,6/('#$/.(5 $1' 27+(56 ,172 7+,1.,1* 7+$7 (;&(37,21$/ 7,0,1* :$6

5(48,5(' 72 352'8&( 7+( 2%6(59(' '(9,$7,216	 �6 :( +$9( 6+2:1 7+,6 ,6 127 7+( &$6(� $1'� 7+(5()25(�

#$/.(5�6 6(&21' &5,7,&,60 2) 7+( ��! 7+(25< ,6 127 9$/,'	

Bierman – 1988
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�($1, - �	����  33$,/3$# 3. 3$23 3'$ ��� ,.#$+ 6(3'  &(%3$# 24!)$"3� �(2 $7/$1(,$-3 + #$2(&-  /;

/$ 1$# 3.,$$3 ,.23 .% 3'$ "1(3$1( %.1  5 +(# 3$23 .% 3'$,.#$+� '.6$5$1� �($1, - %.4-# -. $5(#$-"$ .%

 -  -., +8  -# 23 3$# 3' 3 -. ".-"+42(.-2 ".4+# !$ #1 6- %1., '(2 6.1*� �$ $-".41 &$ �($1, - 3.

".-3(-4$ 6(3' 3'(2 #$2(&-  -# 3. !$ 2/$"(%(" 6(3' 6' 3 '$ 6.4+# $7/$"3 3. 2$$ (% ��� 6$1$ 3'$ ".11$"3

,$"' -(2, ".,/ 1$# 3. (% (3 6$1$ -.3�

Braud and Schlitz – 1989

�1 4#  -# �"'+(39 �	���� ".-#4"3$#  - $+$"31.#$1, + �� $7/$1(,$-3 2/$"(%(" ++8 3. 3$23 3'$ ���,.#$+�

�'$8  1&4$# 3' 3 (% 3'$ ,$"' -(2, .% 3'$ $%%$"3 6$1$ (-%.1, 3(.- +� 3'$-  ++.6(-& / 13("(/ -32 ,.1$

.//.134-(3($2 3. 2$+$"3 +." ++8 #$5( -3 5 +4$2 .% 3'$ #$/$-#$-3 5 1( !+$ 2'.4+# 8($+# 231.-&$1 $%%$"32� �-

3'$(1 $7/$1(,$-3� 	
 $+$"31.#$1, + 2 ,/+(-& $/."'2 6$1$ $(3'$1 (-(3( 3$# (-#(5(#4 ++8 !8  /1$22 .%  

!433.-� .1  ++ 	
 6$1$ #$3$1,(-$#  2  1$24+3 .% 3'$ %(123 !433.- /1$22� �1 4#  -# �"'+(39 '8/.3'$2(9$#

3' 3 4-#$1 ���� 3'$8 6.4+# $7/$"3 3. 2$$  + 1&$1 .5$1 ++ $%%$"3 (- 3'$ %.1,$1 ".-#(3(.-� �'$8 %.4-# 3' 3

3'$ 2(-&+$ !433.- /1$22 # 3 8($+#$#  2(&-(%(" -3 1$24+3� 6'$1$ 2 3'$,4+3(/+$ /1$22 # 3 2".1$#  3 "' -"$

���������
�� � 	���� � � ���	� �� ����
�� � ����
�� �'$8 ".11$"3+8 ".-"+4#$#� 3'$1$%.1$� 3' 3 3'$(1 # 3 

6$1$ ,.1$ ".-2(23$-3 6(3'  - (-%+4$-"$ ,$"' -(2, 3' - 6(3'  - (-%.1, 3(.- + .-$�

�-$ (,/+(" 3(.- .% 3'$(1 1$24+3� 6'("' (2 24//.13$# !8 �1 4#�2 	��� 234#8 �2$$ !$+.6�� (2 3' 3 /$1' /2

3'$1$ (2 2.,$3'(-& 4-(04$  !.43 !(.+.&(" + 2823$,2 3' 3  ++.6 %.1"$;+(*$ (-3$1 "3(.-2� 6'$1$ 2 /'82(" +

2823$,2 24"'  2 ���2 #. -.3�

Vassy – 1990

� 228 �	���� 42$#  2(,(+ 1 3(,(-&  1&4,$-3 3. 1$%43$ 3'$ ���,.#$+  2 #(#� +*$1 �	��
�� � 228 &$-$1;

 3$# /2$4#.;��� 2(-&+$ !(32  3  1 3$ .% .-$ $ "' ��
 ,2� �$  1&4$# 3' 3 (% ��� 6$1$ ./$1 3(-&� 3' 3  

24!)$"3 6.4+# !$ ,.1$ +(*$+8 3. (#$-3(%8 !41232 .% .-$2 1 3'$1 3' - 2(-&+$ .-$2 &(5$- 3'$ 3(,$ !$36$$-

".-2$"43(5$ !(32� �'(+$ '$ %.4-# 2(&-(%(" -3 $5(#$-"$ %.1 3'$ /1(, 18 3 2* .% :2$+$"3(-&� (-#(5(#4 + !(32�

'$ %.4-# -. $5(#$-"$ 3' 3 3'$2$ '(32 6$1$ (,!$##$# (- $7"$22 "+423$12 .% .-$2�

�$ ".,/43$ 3' 3 3'$, 7(,4,/1.! !(+(38 .%  '(3 6(3'(-  - ��
,26(-#.6 "$-3$1$# .- 3'$,$ - .% 3'$

-.1, + 1$ "3(.- "415$ 6(3'  23 -# 1# #$5( 3(.- .% 
�,2 ��..#6.13'  -# �"'+.2!$1&� 	���� (2 ������

� 228 04.3$2  - .5$1 ++ �;2".1$ %.1 ��� 14-2 .% 	�
�� �1., 3'(2� 6$ ".,/43$  ,$ - � .% ��	
� %.1 $ "'

14- .% �� !(32� �. .!3 (- 3'(2 1$24+3 1$04(1$2  - �!���� '(33(-& .% ��
�
 !(32� 6'("' ".11$2/.-#2 3.  - $7;

"$22 '(33(-& 1 3$ .% 	�� �(5$- 3' 3 ����� (2 3'$ , 7(,4, .-$ " - $7/$"3 6(3' -.1, + '4, - 1$ "3(.-

3(,$2� � 228�2 1$24+32 $ 2(+8  ++.6 %.1 (-#(5(#4 + !(3 2$+$"3(.-�  -#� 3'42� " --.3 !$ 42$# 3. 1$)$"3 3'$���

,.#$+ .- 3'$ ! 2(2 .% 3(,(-&�



������
����� �
 �������� �������
���� 	����� �� �
� ����

��

Braud – 1990

�1 % '223)5%7-9) )**257 :-7, ��� �17)51%7-21%/� �5%8( �	���� '21(8'7)( % &-2/2+-'%/ �� 678(< :-7, ,8?

0%1 5)( &/22( ')//6 %6 7,) 7%5+)7 6<67)0� �,) 678(< :%6 ()6-+1)(� -1 3%57� %6 % 35263)'7-9) 7)67 2*���� 62

%// '21(-7-216 *25 % 9%/-( 7)67 :)5) 6%7-6*-)(� �5%8( *281( 7,%7 % 6-+1-*-'%17 180&)5 2* -1(-9-(8%/6 :)5)

-1()3)1()17/< %&/) 72 >6/2:� 7,) 5%7) 2* ,)02/<6-6 �-�)�� 7,) ()6758'7-21 2* 5)( &/22( ')//6 -1 6%/-1) 62/8?

7-21� -1 :,%7 ,) '%//)( 7,) >3527)'7� 02()�  6-1+ (%7% *520 7,) 1-1) 6-+1-*-'%17 3%57-'-3%176� �5%8(

*281( 6833257 -1 *%925 2* 0-'52?�� 29)5 ���� �-+85) 
 6,2:6 7,) 5)68/76 2* 285 5)?%1%/<6-6 2* %// 2*

�5%8(�6 5%: (%7% 86-1+ 285 025) 02()51 *250%/-60 2* ����

�-+85) 
� ��� �1%/<6-6 2* �)02/<6-6 �%7%�

� �**257 �%7%
� �21752/ �%7%
� �5)(-'7)( ��
� �5)(-'7)( ���

�

�

�80&)5 2* �)67 �8&)6

�
)%
1
#
$



�,) 62/-( /-1) -1(-'%7)6 7,) 7,)25)7-'%/ 0)%1 ',%1') );3)'7%7-21� �,) 648%5)6 %5) 7,) 0)%1 9%/8)6 2*

�� *25 7,) '21752/ (%7%� %1( 7,) )5525 &%56 -1(-'%7) 7,) 	?67%1(%5( )5525 *25 7,) �
 75-%/6 -1 7,) 678(<� ")

127-') 7,%7 7,) '21752/ (%7% :-7, )-+,7 7)67 78&)6 -6 6-+1-*-'%17/< &)/2: ',%1') �� � ������ �� � ��� � �

������� �203%5)( 72 7,) ',%1') /-1)� 7,) )**257 (%7% -6 6-+1-*-'%17 �� � 	��	� �� � ��� �� ���� ���
� *25

)-+,7 7)67 78&)6 %1( 1)%5/< 62 *25 � � � �� � ����� �� � ��� � � ���
��� �,) � %7 � � 
 -1(-'%7)6 7,)

'%/'8/%7)( 9%/8) 2* 7,) 0)%1 2* �� %6680-1+ 7,%7 7,) )**)'7 6-=) %7 � � � :%6 )17-5)/< &)'%86) 2* ���

6-0-/%5/<� 7,)� %7 �� � -1(-'%7)6 7,) '%/'8/%7)( 9%/8) %6680-1+ 7,%7 7,) )**)'7 6-=)� :,-', :%6 2&6)59)(

%7 � � 
� :%6 727%//< (8) 72 ��� �,)6) �� 35)(-'7-216 %5) 127 6-+1-*-'%17/< (-**)5)17 *520 7,) 2&6)59)(

(%7% �� � ���
�� � � ��	��� �� � �� %1( � � ������ � � ���
	� �� � ��� %7 � � � %1( 
� 5)63)'7-9)/<��

",)5)%6 ��� 35)(-'76 12 (-**)5)1')6 &)7:))1 7,) (%7% %7 7,) )1( 32-176 *25 �� :) *-1( % 6-+1-*-'%17

(-**)5)1') �� � ������ � � ������ �� � ���� �,%7 -6� 72 % 67%7-67-'%/ ()+5)) 7,) (%7% %7 � � 
� '%1127 &)

);3/%-1)( &< 6)/)'7-21 %/21)� �,86� :) '21'85 :-7, �5%8(�6 25-+-1%/ '21'/86-21� 7,)6) 5)68/76 -1(-'%7) %

3266-&/) *25')?/-.) 5)/%7-216,-3 &)7:))1 0)17%/ -17)17 %1( &-2/2+-'%/ '216)48)1')6�

�7 -6 (-**-'8/7 72 '21'/8() *520 285 %1%/<6-6 2* % 6-1+/) 678(< :-7, 21/< �
 75-%/6 7,%7 �� -6 3%57 2* 1%785)�

121)7,)/)66� 7,-6 5)68/7 -6 9)5< -03257%17� �%.)1 :-7, 7,) 5)68/76 2* �5%8( %1( �',/-7= �	���� 7,) )9-?

()1') 2* 3266-&/) �� 21 &-2/2+-'%/ 6<67)06 -6 +52:-1+� �%< %1( !-/)16.%<% �	���� %1( !-/)16.%<% %1(

�%< �	���� 5)3257 7,%7 7,) 35)321()5%1') 2* 7,) 5)6)%5', 21 %120%/-)6 -1 7,) �250)5 �29-)7  1-21 -6



������
����� �
 �������� �������
���� 	����� �� �
� ����

��

4)& 345%9 /' �� /. #*/,/(*$", 3934&-3�  )&*2 /0&2"4/23� "3 %/ /523� 2&0/24 4)&*2 *.4&2.", &80&2*&.$&3

35((&34*6& /' " '/2$&=,*+& $/..&$4*/. #&47&&. 4)&- ".% 4)&*2 #*/,/(*$", 4"2(&43�

Dobyns – 1993

�/#9.3 �	���� 02&3&.43 " -&4)/% '/2 $/-0"2*.( 7)"4 )& $",,3 4)& ;*.',5&.$&� ".% ;3&,&$4*/.� -/%&,3�

$/22&30/.%*.( 4/ 7)"4 7& )"6& #&&. $",,*.( �� ".% -*$2/=��� �& 53&3 %"4" '2/- ��� ;42*0/,"2 3&43�

/' &80&2*-&.4", 25.3 "4 ����� �/2 &"$) 3&4� 4)&2& 7"3 " )*() "*-� " #"3&,*.& ".% " ,/7 "*- $/.%*4*/.�

 )& 4)2&& 6",5&3 02/%5$&% 7&2& 4)&. 3/24&% *.4/ 7)*$) /.& 7"3 "$45",,9 )*()&34� *. 4)& -*%%,&� ".%

,/7&34 '/2 &"$) 3&4�  )& %"4" 7&2& 4)&. 35--"2*:&% *.4/ " �� �-"42*8� 7)&2& 4)& 2/73 2&02&3&.4&% 4)&

4)2&& *.4&.4*/.3� ".% 4)& $/,5-.3 2&02&3&.4&% 4)& "$45", /2%&2*.(� �' &6&29 "44&-04 )"% #&&. 35$$&33=

'5,� 4)& %*"(/.", /' 4)& -"42*8 7/5,% $/.3*34 /' 4)& .5-#&2 /' 42*0/,"2 3&43� ."-&,9 ���� !& 02&3&.4 4)&

%"4" 0/24*/. /' �/#9.3�  "#,& '2/- 0"(& 
�� /' 4)& 2&'&2&.$& "3 /52  "#,& 
�

 "#,& 
�

�$/2*.( �"4" �2/- �/#9.3 �	����

�$45",
�.4&.4*/.

�$45",
�*() �*%%,& �/7  /4",

�*() 	�� 	�� 	�� ���

�"3&,*.& 	
� 	
� 	�
 ���

�/7 	
	 	�� 	�
 ���

 /4", ��� ��� ���

�/#9.3 $/-054&3 ". "((2&("4& ,*+&,*)//% 2"4*/ /' )*3 02&%*$4*/.3 '/2 4)& �� ".% -*$2/=�� -/%&,3

".% $/.$,5%&3 *. '"6/2 4)& 4)& *.',5&.$& -/%&, 7*4) " 2"4*/ /' 
��� 4/ /.&�

�/7&6&2� 4)&2& "2& 3&2*/53 02/#,&-3 7*4) 4)& -&4)/%3 53&% *. �/#9.3� 0"0&2� �. 4)*3 0"0&2 7& /54,*.&

/.,9 47/ /' 4)& %*''*$5,4*&3�  / '5,,9 &80,"*. 4)&- 7/5,% 2&15*2& " ,&6&, /' 4&$).*$", %*3$533*/. ./4 35*4=

"#,& '/2 " 3)/24 35--"29 35$) "3 4)*3�

�.& 02/#,&- *3 *. 4)& $",$5,"4*/. /' 4)& ,*+&,*)//% 2"4*/ '5.$4*/. 53*.( )*3 �15"4*/. �� 7)*$) 7& 2&02/=

%5$& '2/- 0"(& 
�
 /' 4)& 2&'&2&.$&�

������ �
�
�	
	
�
�



�
��
�

�
�	
	
�
�



�
��
�

� ��	
�	
� �	 ��


�

� �
 ���

��
� �� �

7)&2& � ".% � "2& 4)& 02&%*$4&% 2".+ '2&15&.$*&3 '/2 &"$) "*- 5.%&2 4)& *.',5&.$& ".% 3&,&$4*/.-/%&,3�

2&30&$4*6&,9� ".% 4)& � "2& 4)& /#3&26&% '2&15&.$*&3 '/2 &"$) "*-� !& "(2&& 4)"4 4)*3 2&,"4*/.3)*0 $/2=

2&$4,9 (*6&3 4)& ,*+&,*)//% 2"4*/ '/2 $/-0"2*.( 4)& 47/-/%&,3 '/2 /.& 2/7 /'  "#,& 
� �/7&6&2� *--&%*=

"4&,9 '/,,/7*.( 4)"4 &15"4*/.� �/#9.3 72*4&3� ; )& "((2&("4& ,*+&,*)//% /' 4)& )90/4)&3*3 /6&2 ",, 4)2&&

*.4&.4*/.3 -"9 #& $",$5,"4&% #9 2&0&"4*.( 4)& *.%*6*%5", ,*+&,*)//% $",$5,"4*/. '/2 &"$) *.4&.4*/.� ".%

4)& 4/4", ,*+&,*)//% 7*,, 3*-0,9 #& 4)& 02/%5$4 /' '"$4/23 35$) "3 ��� "#/6& '/2 &"$) /' 4)& 4)2&& *.4&.=

4*/.3��



������������ �� �
������ ����
������� 
�
��� �� 	�� ����

��

",%8 78%8)1)28 -7 -2'366)'8� � '31&-2)( 0-/)0-,33( -7 *392( &= 1908-40=-2+ 8,) -2(-:-(9%0 0-/)0-,33(7

320= -* 8,) 6%2(31 :%6-%&0)7 %6) -2()4)2()28 3* )%', 38,)6 ��)�6338� 
���� 4� 
�
�� �0)%60=� 8,) 63;7

3* 8,) 8%&0) %6) 238 -2()4)2()28� �2 *%'8� -* =39 /23; %2= 8;3 3* 8,) 63;7� 8,) 8,-6( -7 ()8)61-2)( )<%'8@

0=� ",) '366)'8 0-/)0-,33( 6%8-3 2))(7 83 &9-0( 8,%8 ()4)2()2') -283 8,) *36190%��

� 7)'32( 8)',2-'%0 463&0)1 ;-8, 8,) '32'097-32 8,%8 8,) (%8% 7944368 8,) -2*09)2') 13()0 -7 8,%8 8,)

1)8,3( -87)0* 78632+0= 79443687 8,) -2*09)2') 13()0� �7 238)( &= �3&=27� ?�2 *%'8� %440=-2+ 8,) 8)78 83

(%8% 7)87 8,%8� &= '327869'8-32� '328%-2 23 )**)'8� =-)0(7 78632+ 3((7 �6%2+-2+� -2 % 13()78 �328) �%603

(%8%&%7)� *631 ��
 83 3:)6 
		� -2 *%:36 3* 8,) -2*09)2')13()0 �4%+) ������ ",) %'89%0 (%8% -2 ,-7 4%4)6

=-)0()( 3((7 3* ���� 83 32) -2 *%:36 3* 8,) -2*09)2') 13()0� ,3;):)6� 8,-7 :%09) -7 ;)00 ;-8,-2 8,) 6)@

4368)( 0-1-87 *631 ,-7 ?-2*09)2')@0)77� �328) �%603 (%8%�

#2()6 ��" -8 -7 4377-&0) 8,%8 ��@1)(-%8)( 7)0)'8-32 1-+,8 3''96 %8 8,) 46383'30 0):)0� &98 8,) 46-1%6=

;%= -7 8,639+, 8-1-2+A-2-8-%8-2+ % 692 83 '%4-8%0->) 9432 % 03'%00= ():-%28 79&7)59)2')� �3; 8,-71-+,8

;36/ -2 (=2%1-'  �� ():-')7 -7 '0)%6� ;%-8 928-0 79', % ():-%28 7)59)2') -7 -2 =396 -11)(-%8) *9896)

%2( -2-8-%8) 8,) 692 -2 8-1) 83 '%4896) -8� $-8, ?78%8-'� ():-')7� 79', %7 ��� �7 6%2(31 1)',%2-'%0

'%7'%() ():-')� ,3; 8-1-2+ )28)67 -2 -7 0)77 3&:-397� #2()6 '037)6 -274)'8-32� ,3;):)6� ):)2 ;-8, 8,-7

():-') 8,)6) -7 % 78%8-78-'%0 :%6-%8-32 %132+ 92%88)2()( '328630 6927� ",%8 -7� 8,)6) -7 2):)6 % 7)6-)7 3*

'328630 6927 8,%8 +-:) )<%'80= 8,) 7%1) 1)%2� �,=7-'%0 )**)'87� 79', %7 �63;-%2 138-32� 8)14)6%896)

+6%(-)287� )8'�� '%2 %''3928 *36 8,) 3&7)6:)( :%6-%2') -2 8,) %&7)2') 3* ,91%2 34)6%8367� ",97� ���� %

692 -7 -2-8-%8)( 83 '%4896) *%:36%&0) 03'%0 ?)2:-6321)28%0� *%'8367� ):)2 *36 ?78%8-'� ():-')7� 6)1%-27

8,) 34)6%8-:) -779) ;-8, 6)+%6( 83 ��"� �3&=27 (3)7 238 '327-()6 8,-7 '%7) %8 %00 -2 ,-7 %2%0=7-7� �* ��"

)28)67 -2 %8 8,) 46383'30 7)0)'8-32� %7 -8 463&%&0= (3)7� -8 -7 0-/)0= 83 &) % 7)'32(@36()6 '3286-&98-32 &)@

'%97) 3* 8,) 0-1-8)( 4377-&-0-8-)7 *631 ;,-', 83 7)0)'8 �-�)�� 7-< -2 8,) 86-430%6 '%7)��

�-2%00=� % 1%.36 463&0)1 ;-8, �3&=27� '32'097-32� ;,-', ;%7 43-28)( 398 ;,)2 ,) *-678 46)7)28)( 8,-7

4%4)6 %8 % '32*)6)2') ��%=� 
��	�� -7 8,%8 8,) 0-/)0-,33( 6%8-3 79443687 8,) -2*09)2') 13()0 ):)2 *36

8,)-6 47)9(3@ �� (%8%� �3&=27 (-71-77)7 8,-7 *-2(-2+ �4%+) ���� %00 833 )%7-0= +-:)2 8,) 46)432()6@

%2') 3* ):-()2') 8,%8 79++)78 8,%8 23 -2*09)2') 3''967 (96-2+ 47)9(3@ �� 789(-)7 � %(-2 %2( �%=�


�����

�7-() *631 8,) 8)',2-'%0 *0%;7 -2 �3&=27� 0-/)0-,33( 6%8-3 %6+91)287� %2( ):)2 -+236-2+ 8,) 463&0)1

;-8, 8,) 47)9(3@ �� %2%0=7-7� ;) 6).)'8 ,-7 '32'097-327 7-140= &)'%97) 8,)= ,30( -2 *%:36 3* -2*09)2')

):)2 -2 �328) �%603@'327869'8)( ��
�������� (%8%�

Circumstantial Evidence Against an AP  Model for RNG Data
�<4)6-1)287 ;-8, ,%6(;%6)  �� ():-')7 %6) 238 2);� �2 *%'8� 8,) 8-80) 3* !',1-(8�7 :)6= *-678 4%4)6 32

8,) 834-' �
���� 4368)2()( 396 '32'097-32� ?�6)'3+2-8-32 3* % �9%2891 �63')77�� !',1-(8 0-787 �� %7 %

8,-6( 348-32 %*8)6 8;3 4377-&0) 7396')7 *36 46)'3+2-8-32� %2( 6)1%6/7� ?",) )<4)6-1)287 (32) 73 *%6 (3

238 4)61-8 % (-78-2'8-32 �-* 79', % (-78-2'8-32 -7 %8 %00 1)%2-2+*90� &)8;))2 8,) 8,6)) 4377-&-0-8-)7�� �631


��� 32;%6(� 8,)  �� 6)7)%6', ,%7 &))2 78632+0= 36-)28)( 83;%6( % �� 13()0� ",) 8)61 
	�������

-87)0*� )1&)(7 8,) *36') '32')48 *968,)6 -283 8,) 0)<-'32 3*  �� ()7'6-48-327�

� �3&=27 %+6))7 32 8,-7 43-28A46-:%8) '31192-'%8-32�



������������ �� �
������ ����
������� 
�
��� �� 	�� ����

��

�1 7+,6 6(&7,21� :( (;$0,1( $ 180%(5 2) ��� (;3(5,0(17$/ 5(68/76 7+$7 3529,'( &,5&8067$17,$/ (9,'(1&(

$*$,167 7+( �� +<327+(6,6	 �1< 6,1*/( 3,(&( 2) (9,'(1&( &28/' %( ($6,/< ',60,66('� +2:(9(5� 7$.(1 72?

*(7+(5� 7+(< '(021675$7( $ 68%67$17,$/ &$6( $*$,167 ��	

Internal Complexity of RNG Devices and Source Independence
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7+( 23(5$7,21 2) 7+( '(9,&(� :+,&+�$< '(6&5,%(6� ,1&/8'(' $1 26&,//$7,1* 7$5*(7 %,7@21( 26&,//$7,21 3(5

%,7 $7 $3352;,0$7(/< � ��= 5$7(	� �$< $1' �2125721 ������ $1' �2125721 $1' �$< ������ 5(3257('

6,*1,),&$17 ())(&76 :,7+ 7+( ��� 23(5$7,1* ,1 7+,6 02'(	 !+86� 6,*1,),&$17 ())(&76 &$1 %( 6((1 (9(1 :,7+

'(9,&(6 7+$7 23(5$7( ,1 7+( 0,&526(&21' 7,0( '20$,1� :+,&+ ,6 7+5(( 25'(56 2) 0$*1,78'( )$67(5 7+$1

$1< .12:1 3+<6,2/2*,&$/ 352&(66	

Effects with Pseudorandom Number Generators

�6(8'25$1'20 180%(5 *(1(5$7256 $5(� %< '(),1,7,21� 7+26( 7+$7 '(3(1' 8321 $1 $/*25,7+0� :+,&+ ,6

868$//< ,03/(0(17(' 21 $ &20387(5	 �$',1 ������ $1$/<=(' $// 7+( 36(8'2?���6 &20021/< ,1 86( $1'

)281' 7+$7 7+(< 5(48,5( $ 67$57,1* 9$/8( �,	(	� $ 6(('�� :+,&+ ,6 2)7(1 '(5,9(' )520 7+( &20387(5�6 6<67(0

&/2&.	 �6 :( 127(' $%29(� �$',1 $1' �$< ������ 6+2:(' 7+$7 7+( %,7 675($0� :+,&+ 3529(' 72 %( >68&?

&(66)8/� ,1 $ 36(8'2?��� 678'<� :$6 %,7?)25?%,7 ,'(17,&$/ :,7+ 7+( 675($0� :+,&+ :$6 *(1(5$7(' /$7(5�

%87 :,7+ 7+( 6$0( 6(('	 #,7+ 7+$7 *(1(5$725� $7 /($67� 7+(5( :$6 12 &+$1*( )520 7+( (;3(&7(' %,7 675($0	

� �$7(5� 7+,6 7(&+1,48( :$6 $'237(' %< �$+1 ������ )25 86( ,1 7+( ��� '(9,&(6 $7 ����	
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",9/(7: 0; 0: 76::0)3, ;/(; ;/, :,,+ .,5,9(;69 �0�,�� :@:;,4 *36*2� >(: :<)1,*;,+ ;6 :64, �" 05;,9(*;065�

', 79676:, ;>6 (9.<4,5;: (.(05:; ;/0: /@76;/,:0:�

�
� �=,5 65, *@*3, 05;,99<7;065 6- ( *647<;,9:� :@:;,4 *36*2 >033 <:<(33@ 05=62, ( :@:;,4 *9(:/� (5
,=,5; 56; 6-;,5 9,769;,+ 05 7:,<+6C#!� ,?7,904,5;:�

��� �647<;,9: <:, *9@:;(3 6:*033(;69: (: ;/, )(:0: -69 ;/,09 05;,95(3 *36*2:� �9@:;(3 4(5<-(*;<9,9: <:<(3C
3@ 8<6;, ,9969: 05 ;/, :;(;,+ 6:*033(;065 -9,8<,5*@ 6- ;/, 69+,9 6- 	�		
 7,9*,5;� %/(; ;9(5:3(;,: ;6
�		 *@*3,: -69 ( �	 �A *9@:;(3� 69 ;6 
	 �: 05 ;04,� �::<405. ;/(; ;/, 8<6;,+ ,9969 0: ( 
C� ,:;04(;,�
(5+ ;/(; ( 7<;(;0=, �" 05;,9(*;065 (*;: (; >0;/05 ;/,� �C� +64(05� ;/,5 :/0-;05. ;/, *36*2 )@ ;/0:
(46<5; 40./; (**6<5; -69 653@ 65, :,,+ :/0-; 05 #(+05 (5+  (@�: ,?7,904,5;� �@  65;, �(936
4,;/6+:� >, +,;,9405,+ ;/(;� .0=,5 ( 9(5+64 ,5;9@ 05;6 :,,+C:7(*,� ;/, (=,9(., 5<4),9 6- ;0*2: ;6
9,(*/ ( B:0.50-0*(5;� :,,+ 0: 
	� ;/,9,-69,� ,=,5 0- �" *6<3+ :/0-; ;/, 6:*033(;69: )@ �C�� 0; *(556;
(**6<5; -69 ;/, 6):,9=,+ +(;(�

$05*, *647<;,9: 05 7:,<+6C#!� ,?7,904,5;: (9, 56; 9,769;,+ (: B*9(:/05.� 6-;,5� 0; 0: :(-, ;6 (::<4,

;/(; 7:,<+6C#!� 9,:<3;: (9, 653@ +<, ;6 ��� �5 (++0;065� :05*, ;/, 9,:<3;: 6- 7:,<+6C#!� :;<+0,: (9,

:;(;0:;0*(33@ 05:,7(9()3, -964 ;/6:, 9,769;,+ >0;/ ;9<, #!�:� 0; 0: (3:6 9,(:65()3, ;6 (::<4, ;/(; ;/,

4,*/(50:4: (9, :0403(93@ ��C)(:,+�

Precognitive AC

&:05. ;/, ;663: 6- 46+,95 4,;(C(5(3@:0:� �6569;65 9,=0,>,+ ;/, 79,*6.50;065 *(9+C.<,::05. +(;()(:,

��6569;65 (5+ �,9(990� 
����� %/0: (5(3@:0: 05*3<+,+ �	� :,7(9(;, :;<+0,: 9,769;,+ )@ �� 05=,:;0.(;69:�

!,(93@ ;>6 4033065 05+0=0+<(3 ;90(3: >,9, *65;90)<;,+ )@ 469, ;/(5 �	�			 :<)1,*;:� %/, *64)05,+ ,-C

-,*; :0A, >(: � � ������������ >/0*/ *699,:765+: ;6 (5 6=,9(33 *64)05,+ ,--,*; 6- 

�
�� %>6 04769C

;(5; 9,:<3;: ,4,9., -964 �6569;65�: (5(3@:0:� �09:;� 0; 0: 6-;,5 :;(;,+ )@ *90;0*: ;/(; ;/, ),:; 9,:<3;: (9,

-964 :;<+0,: >0;/ ;/, 3,(:; 4,;/6+636.0*(3 *65;963:� %6 */,*2 ;/0: /@76;/,:0:� �6569;65 +,=0:,+ (5

,0./;C7605; 8<(30;@ 4,(:<9, �,�.�� (<;64(;,+ 9,*69+05. 6- +(;(� 7967,9 9(5+640A(;065 ;,*/508<,:� (5+

:*69,+ ,(*/ :;<+@ >0;/ 9,.(9+ ;6 ;/,:, 4,(:<9,:� %/,9, >(: 56 :0.50-0*(5; *699,3(;065 ),;>,,5 :;<+@

8<(30;@ (5+ :;<+@ :*69,� $,*65+� 0- 9,:,(9*/,9: 04796=,+ ;/,09 ,?7,904,5;: 6=,9 ;04,� 65, >6<3+ ,?7,*;

( :0.50-0*(5; *699,3(;065 6- :;<+@ 8<(30;@ >0;/ +(;, 6- 7<)30*(;065� �6569;65 -6<5+ � � ���	
� 
� � ���� �

� ������� �5 )90,-� �6569;65 *65*3<+,: ;/(; ( :;(;0:;0*(3 (564(3@ ,?0:;: 05 ;/0: +(;( ;/(; *(556; ),

,?73(05,+ )@ 7669 :;<+@ 8<(30;@ 69 ( 3(9., =(90,;@ 6- 6;/,9 /@76;/,:,: 05*3<+05. ;/, -03, +9(>,9� ;/,9,C

-69,� ( 76;,5;0(3 4,*/(50:4 <5+,93@05. ��% /(: ),,5 =,90-0,+�

SRI International’s RNG Experiment

 (@� �<47/9,@� (5+ �<))(9+ �
��	� *65+<*;,+ (5 ,?;,5:0=, #!� :;<+@ (; $#� �5;,95(;065(3 05 
����

%/,@ (7730,+ :;(;,C6-C;/,C(9; ,5.05,,905. (5+ 4,;/6+636.@ ;6 *65:;9<*; ;>6 ;9<, #!�:� 65, )(:,+ 65

;/, �C+,*(@ 6- 
��"4 (5+ ;/, 6;/,9 )(:,+ 65 (5  �C�	 560:, +06+, -964 %,?(: �5:;9<4,5;:� �; 0: ),C

@65+ ;/, :*67, 6- ;/0: 7(7,9 ;6 +,:*90),� 05 +,;(03� ;/, 05;90*(*0,: 6- ;/0: ,?7,904,5;� /6>,=,9� >, >033

+0:*<:: ;/6:, (:7,*;: ;/(; (9, 7,9;05,5; ;6 ;/0: +0:*<::065�

Technical Details

�(*/ 6- ;/, ;>6 :6<9*,: >,9, )(;;,9@ 67,9(;,+ (5+ 67;0*(33@ *6<73,+ ;6 ( �0.0;(3 �8<074,5; �69769(C

;065 �$� 

��� *647<;,9� �(03C:(-, *09*<0;9@ >6<3+ +0:()3, ;/, :6<9*,: 0- *90;0*(3 7/@:0*(3 7(9(4,;,9:

�,�.�� )(;;,9@ =63;(.,: (5+ *<99,5;:� ;,47,9(;<9,� ,?*,,+ 79,:,; 9(5.,:� �6;/ :6<9*,: >,9, :<)1,*;,+ ;6
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(08,410/(06$. 6(56,0* 9+,&+ ,0&.7'(' (:64(/( 6(/2(4$674( &;&.(5� 8,%4$6,10 6(565� ��� $0' 07&.($4

*$//$ $0' 0(76410 4$',$6,10 6(565
 �16+ 5174&(5 %(+$8(' $5 (:2(&6('� $0' 6+( &4,6,&$. 2$4$/(6(45�

57&+ $5 6(/2(4$674(� 9(4( /10,614(' $0' 6+(,4 '$6$ 5614(' $.10* 9,6+ 6+( (:2(4,/(06$. '$6$


� 5174&( 9$5 5$/2.(' $6 
��< 4$6(
 �)6(4 (,*+6/,..,5(&10'5� 6+( 4(57.6,0* %;6( 9$5 5(06 61 6+( &1/276=

(4 9+,.( 6+( 0(:6 %;6( 9$5 %(,0* 1%6$,0('
 �0 6+,5 9$;� $ &106,07175 564($/1) 
/5 '$6$ 9$5 24(5(06(' 61

6+( &1/276(4
 �$; (6 $.
 +$' 52(&,),('� ,0 $'8$0&(� 6+$6 %,6 07/%(4 � 9$5 6+( '(5,*0$6(' 6$4*(6 %,6


"+75 ($&+ %;6( 2418,'(' � /5 1) %,65 24,14 61 6+( 6$4*(6 $0' � /5 1) %,65 $)6(4 6+( 6$4*(6 %,6


� 64,$. 9$5 '(),0(' $5 $ '(),0,6,8( 176&1/( )41/ $ 5(37(06,$. $0$.;5,5 1) %,6 )174 )41/ ($&+ %;6(
 �0

(:&+$0*( )14 016 52(&,);,0* 6+( 07/%(4 1) 5$/2.(5 ,0 $'8$0&(� 5(37(06,$. $0$.;5,5 4(37,4(5 6+$6 6+(

";2( � $0' ";2( �� (44145� $0' 6+( &+$0&( $0' (:64$=&+$0&( +,66,0* 4$6( %( 52(&,),(' ,0 $'8$0&(
 �0 �$;

(6 $.
�5 691=6$,.(' $0$.;5,5� �� �� �
�� $0' 6+( &+$0&( $0' (:64$=&+$0&( +,66,0* 4$6( 9$5 �
�� $0' �
���

4(52(&6,8(.;
 "+( (:2(&6(' 07/%(4 1) 5$/2.(5 61 4($&+ $ '(),0,6,8( '(&,5,10 9$5 $2241:,/$6(.; �����


"+( 176&1/( )41/ $ 5,0*.( 64,$. &17.' %( ,0 )$814 1) $ +,66,0* 4$6( 1) �
��� �
��� 14 $6 &+$0&( 1) �
��� 9,6+

6+( 757$. 4,5- 1) (4414 ,0 $&&14'$0&( 9,6+ 6+( 52(&,),(' ";2( � $0' ";2( �� (44145


�$&+ 1) 5(8(0 12(4$6145 2$46,&,2$6(' ,0 
�� 64,$.5 1) 6+,5 6;2(
 �14 $0 12(4$614�5 '$6$ 61 4($&+ ,0'(2(0=

'(06.; 56$6,56,&$. 5,*0,),&$0&(� 6+( 12(4$614 +$' 61 241'7&( 
� 57&&(55(5 ,0 
�� 64,$.5� 9+(4( $ 57&&(55 9$5

'(),0(' $5 (:64$=&+$0&( +,66,0* �,
(
� 6+( (:$&6 %,01/,$. 241%$%,.,6; 1) 
� 57&&(55(5 )14 
�� 64,$.5 9,6+ $0

(8(06 241%$%,.,6; 1) �

� ,5 �
�� 9+(4( 10( .(55 57&&(55 ,5 016 5,*0,),&$06�
 "91 12(4$6145 241'7&(' 
�

$0' 
� 57&&(55)7. 64,$.5� 4(52(&6,8(.;


Temporal Analysis

#( $0$.;<(' 6+( �� 64,$.5 )41/ 6+( 691 ,0'(2(0'(06.; 5,*0,),&$06 12(4$6145 )41/ �$; (6 $.
�5 (:2(4,=

/(06
 �$&+ 1) 6+( �� 64,$.5 &105,56(' 1) $2241:,/$6(.; ����� %,65 1) '$6$ 9,6+ 	� %,65 $0' �� %,65 1) 


/5�%,6 6(/214$. +,5614; 5744170',0* 6+( 6$4*(6 %,6
 #( $4*7( 6+$6 ,) 6+( 5,*0,),&$0&( 1%5(48(' ,0 6+(

6$4*(6 %,65 9$5 %(&$75( 1) � � 9( 917.' (:2(&6 $ .$4*( &144(.$6,10 9,6+ 6+( 6$4*(6 %,6�5 ,//(',$6( 0(,*+=

%145� 9+,&+ $4( 10.;� 
/5 $9$;
 �5 )$4 $5 9( -019� 6+(4( ,5 01 -0190 2+;5,1.1*,&$. 241&(55 6+$6 &$0 %(

&1*0,6,8(.;� 14 ,0 $0; 16+(4 9$;� /$0,27.$6(' 9,6+,0 $ /,..,5(&10'
 #( /,*+6 (8(0 (:2(&6 $ 
��� &14=

4(.$6,10 70'(4 6+( &1/2.(6( � /1'(.


#( &1/276(' 6+( .,0($4 &144(.$6,10 &1()),&,(065 %(69((0 %,65 � $0' �� � $0' �� $0' � $0' �
 �14 %,0$4;

'$6$�

��� � ������ 
��

9+(4( � ,5 6+( .,0($4 &144(.$6,10 &1()),&,(06 $0' � ,5 6+( 07/%(4 1) 5$/2.(5
 !,0&( 9( (:$/,0(' 6+4((

',))(4(06 &144(.$6,105 )14 �� 64,$.5� 9( &1/276(' �� ',))(4(06 8$.7(5 1)���� �174 1) 6+(/ 241'7&(' ��5

6+$6 9(4( 5,*0,),&$06>9(.. 9,6+,0 &+$0&( (:2(&6$6,10
 "+( &1/2.(6( ',564,%76,10 ,5 5+190 ,0 �,*74( �


#( 5(( 6+$6 6+(4( ,5 (:&(..(06 $*4((/(06 1) 6+( �� &144(.$6,105 9,6+ 6+(��',564,%76,10 )14 10( '(*4(( 1)

)4(('1/� 9+,&+ ,5 5+190 $5 $ 5/116+ &748(


#( &10&.7'(� 6+(4()14(� 6+$6 6+(4( 9$5 01 (8,'(0&( %(;10' &+$0&( 61 57**(56 6+$6 6+( 6$4*(6 %,6 0(,*+=

%145 9(4( $))(&6(' (8(0 9+(0 6+( 6$4*(6 %,6 $0$.;5,5 241'7&(' 5,*0,),&$06 (8,'(0&( )14 $0 $01/$.;
 !1�

-019,0* 6+( 2+;5,1.1*,&$. .,/,6$6,105 1) 6+( +7/$0 5;56(/5� 9( )746+(4 &10&.7'(' 6+$6 6+( 1%5(48('

())(&65 &17.' 016 +$8( $4,5(0 '7( 61 $ +7/$0=/(',$6(' )14&( �,
(
� � �
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Mathematical Model of the Noise Diode

�$" 42$ .% 3'$ 4-(04$ ".-2314"3(.- / 1 ,$3$12 .% �$7 2 �-2314,$-3�2 ��;
� -.(2$ #(.#$� � 8 $3  +�

6$1$  !+$ 3. ".-2314"3  04 -34,,$"' -(" + ,.#$+ .% 3'$ #$3 (+$# 6.1*(-&2 .% 3'$ #$5("$� �'(2 ,.#$+

".-3 (-$#  ++ *-.6- /1./$13($2 .% 3'$ , 3$1( +  -# (3�2 ".-2314"3(.- / 1 ,$3$12� �.1 $7 ,/+$� 3'$ ! -#

& / $-$1&8 (- �(� 3'$ $%%$"3(5$ , 22 .%  - $+$"31.- .1 '.+$ (- 3'$ 2$,(".-#4"3.1�  -# 3'$ (,/41(38 ".-;

"$-31 3(.- 6$1$  ,.-& 3'$ / 1 ,$3$12 %.1 3'$ ,.#$+� �'$ ,.#$+ 6 2 24""$22%4+  3 " +"4+ 3(-& 3'$

#(.#$�2 *-.6-  -# ,$ 241$# !$' 5(.1  2  %4-"3(.- .% 3$,/$1 341$� � 8 $3  +� 6$1$  !+$ 3. 2(,4+ 3$

3'$(1 ��� $7/$1(,$-3 #.6- 3. 3'$ 04 -34, ,$"' -(" + #$3 (+2 .% 3'$ -.(2$ 2.41"$� �'$8 './$# 3' 3

!8  #)423(-& 3'$ ,.#$+�2 / 1 ,$3$12 2. 3' 3 3'$ ".,/43$# .43/43  &1$$# 6(3' 3'$ $7/$1(,$-3 + .-$�

3' 3 3'$8 ".4+# & (- (-2(&'3  2 3. 6'$1$ 3'$ (-%+4$-"$ :$-3$1$#� 3'$ #$5("$�

� 8 $3  +� 6$1$ -.3  !+$ 3. %(-#  2$3 .% ,.#$+ / 1 ,$3$12 3' 3 ,(,("*$# 3'$(1 ��� # 3 � �.1 $7 ,/+$�

"' -&(-& 3'$ ! -# & / $-$1&8 %.1 2'.13 /$1(.#2 .% 3(,$� (-"1$ 2(-& .1 1$#4"(-& 3'$ $+$"31.-�2 $%%$"3

, 22� .1 1$#(231(!43(-& .1 "' -&(-& 3'$ (,/41(38 ".-3$-3 /1.#4"$# -. 4-$7/$"3$# "' -&$2 (- 3'$ #$5("$

.43/43� �'$ .-+8 #$5("$ !$' 5(.1 3' 3 ".4+# !$ $%%$"3$# 6 2 (32 *-.6- %4-"3(.- .% 3$,/$1 341$�

�$" 42$ .% 3'$ ".-2314"3(.- #$3 (+2 .% 3'$ /'82(" + ���� 3'(2 1$24+3 ".4+# ' 5$ !$$-  -3("(/ 3$#� �'$

"' -&$2 3' 3 ".4+# !$ 2(,4+ 3$# (- 3'$ ,.#$+ 6$1$  ++ (- 3'$ ,("1.2$".-# #., (- !$" 42$ .% 3'$ #$3 (+2

.% 3'$ #$5("$� �.3' 6(3' 3'$ ���  -# (- (32 ,.#$+� 3'$ #(.#$�2 ,4+3(;��9 .43/43 6 2 %(+3$1$# !8  

	��;��9 6(#$ ! -#6(#3' %(+3$1� �'42�  -8 ,("1.2$".-# "' -&$2 6.4+# -.3 / 22 3'1.4&' 3'$ %(+3$1� �-

2'.13� !$" 42$ .% 3'(2 %(+3$1(-&� 3'$ ���6 2 / 13("4+ 1+8 (-2$-2(3(5$ 3. /.3$-3( + "' -&$2 .% 3'$ /'82(" +

/ 1 ,$3$12 .% 3'$ #(.#$�

�$3 2.+(# 23 3(23(" + $5(#$-"$ %.1  -  -., +8 6 2 2$$- !8 � 8 $3  +� �(-"$ 3'$ #(.#$ #$5("$ 6 2 2'.6-

, 3'$, 3(" ++8  -# $,/(1(" ++8 3. !$ (-2$-2(3(5$ 3. $-5(1.-,$-3 +  -# /'82(" + "' -&$2� 3'$2$ 1$24+32

,423 ' 5$ !$$-  2  1$24+3 .% �� 1 3'$1 3' - ��� �- % "3� 3'(2 .!2$15 3(.- ".4/+$# 6(3' 3'$ !(3 3(,(-&

 1&4,$-3� 6'("' 6$ ' 5$ #$2"1(!$#  !.5$� +$# � 8 $3  +� 3. 04$23(.- %.1"$;+(*$ ,.#$+2 (- ��� 234#($2

(- &$-$1 +�
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Summary of Circumstantial Evidence Against AP

%* -&:* .)*28.+.*) 7.< (.6(9178&28.&0 &6,91*287 8-&8� ;-*2 8&/*2 83,*8-*6� 463:.)* .2(6*&7.2,0= ).++.B

(908 6*59.6*1*287 8-&8 1978 '* 1*8 '= & 498&8.:* �� +36(*� �2 7911&6=� 8-*  �� )&8&'&7* )*132B

786&8*7 8-&8�

�	� �&8& &6* .2)*4*2)*28 3+ .28*62&0 (3140*<.8= 3+ 8-* -&6);&6*  �� )*:.(*�

�
� �&8& &6* .2)*4*2)*28 3+ 8-* 4-=7.(&0 1*(-&2.71 463)9(.2, 8-* 6&2)312*77 �.�*�� ;*&/ 29(0*&6 36
*0*(8631&,2*8.(��

��� �++*(87 ;.8- 47*9)36&2)31 ,*2*6&8367 &6* 78&8.78.(&00= *59.:&0*28 83 8-37* 3'7*6:*) ;.8- 869*
-&6);&6* ,*2*6&8367�

���  *&732&'0* �� 13)*07 3+ 1*(-&2.71 )3 238 +.8 8-* )&8&�

�
� �2 32* 789)=� '.87 ;-.(- &6*� 	 17 +631 & ?4*6896'*)� 8&6,*8 '.8 &6* 8-*17*0:*7 924*6896'*)�

��� � )*8&.0*) 13)*0 3+ & ).3)* 23.7* 7396(*� ;-.(- .2(09)*7 &00 /23;2 4-=7.(7 3+ 8-* )*:.(*� (390) 238
7.190&8* 8-* 3'7*6:*) )&8& 786*&17�

�2 &)).8.32� ��� ;-.(- .7 & 1*(-&2.71 83 )*7(6.'* 8-* )&8&� -&7 '**2 (32+.61*) .2 232B �� *<4*6.B
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