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Revista de Derecho
THEMIS 61

3'$#.-1(&.,$)%,-#F'%-'",+','!+)('()*%,-#+,
(.%(#!&.,-#,+.$,*+,-./!0.11* *

**

<)3 .(.&0=!3 103 )#.3 F/!1#E3 U#)).3 #3 70!A0.3

F#=',!>3 8$03 &$:#3 #,(20%3 0%3 0)3 W0(%#3

"#%"0.(#%!,(!3103$%!3"!,,0&0,!>30=+,0.!3

$.$!,(#.3 %#3 +!2!%3 0)3 +0!A03 103 =!%0,!3

1(,0"&!>3.(%#38$030.30)32#'(0,%#38$(0%3 )#3

1(:0,.!.3 :0%&!A!.>3 +$1(9%1#.03 !+)("!,>3

"#%3 "(0,&#.3 "!='(#.>3 +!,!3 0)3 .0"&#,3 10)3

0)3 "#%"0+&#3 103 )#.3 70!A0.3 F#=',!3 *3

!+)("!,)#3 !)3 "!.#3 103 )#.3 2!.0#1$"&#.>3

.(0=+,03*3"$!%1#3.03&#=0%30%3"$0%&!3)!.3

)#.38$03!+$%&!%>3=0,"!1#.30%3)!.38$03.03

F$2(0,038$03 )!3 (%&0,:0%"(?%310)32#'(0,%#3

0.3 %0"0.!,(!3 +!,!3 =!%0A!,3 )#.3 ,(0.2#.3

8$030.&#.3+,#*0"&#.30%2)#'!%3*3/!"0,)#.3

* 
gas pipeline without demand applying the concept of Shadow Tolls”. La traducción fue realizada por Camilo 
Clavijo Jave, miembro de la comisión de Contenido de THEMIS.

** Abogado. Corea del Sur. LLM por la Universidad de Dundee. Asociado internacional de Yulchon LLC 
Attorneys at Law.
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THEMIS 61

3-4,(+)-@* 8-+* "%/%* %$#-'.:,&@* %* &%* ('8+(2%*
;$(*"-)2#+$7(*$)%*"%++(#(+%*4%=-*$)*+K3,'()*

/(&* 8(%=(5* !* #+%:K2* /(* (2#(* '("%),2'-@* (&*

$)*)$(:-*'(+"%/-*"-)*$)%*B%&#%*/(*/('%)/%R*
0%+%*8-/(+*%++,4%+*%*$)%*"-)"&$2,.)*%/("$%/%@*
%)%&,A%+('-2* 8%+#(* /(* &%* /-"#+,)%* '?2*
+(&(:%)#(*7*"%2-2*(2#$/,%/-2*2-4+(*(&*#('%*()*

)M, )%&".-1(()*%

V)* "-)#+%#-* /(* "-)"(2,.)* (2@* 4?2,"%'()#(@*
$)%* &,"()",%* ;$(* 4%=-* (&* "-)"(8#-* /(* $)*

(&* C2#%/-* -* 8-+* $)%* ('8+(2%* (2#%#%&* 7* (2*

(2#(*'-/(&-@*$)%*"-)"(2,.)*2(*-#-+3%*%*$)%*
('8+(2%*;$(*&$(3-*2(*-4&,3%*%*"-)2#+$,+*$)%*

15

C2#(*"-)#+%#-*/(*"-)"(2,.)*(2#%+?*"-'8$(2#-*
/(* /,B(+()#(2* /,28-2,",-)(2@* #%&(2* "-'-*
&%* -4&,3%",.)* /(* /,2(>%+* &%2* ,)2#%&%",-)(2@*

'%)#(),',()#-@* /,28-2,",-)(2* 8%+%* (&* 8%3-*
/(&*"%)-)@*2(3$+-2@*()#+(*-#+-225

C)*%&3$)%2*-"%2,-)(2@*(&*"-)#+%#-*/(*"-)"(2,.)*

&-2* 2$42,/,-2@* 2,* B$(+%* )("(2%+,-* 8%+%* ;$(* (&*

,)"&$2-@*$)%*&(7*;$(*&-*+(28%&/(35

&%* "-)"(2,.)* (2#?)* /,28$(2#-2* %* -B+("(+* $)%*

/(&*8+-7("#-*"-'-*$)*8%3-*8-+*&-2*2(+:,",-2*7*
8+(2#%",-)(2*;$(*2(*%"-+/%+-)*()*(&*"-)#+%#-5*
C2#(* 8%3-* /(4(+* 2(+* 4%2#%)#(* /(#%&&%/-* 7*
/(2"+,#-* "-)* #-/%*"&%+,/%/*()*(&* "-)#+%#-*/(*
"-)"(2,.)5

"-)"(2,.)* /(* "%++(#(+%2* 4%=-* (&* )-'4+(* /(*

"-'-* %;$(&* 8%3-* ;$(* +(%&,A%* (&* C2#%/-* %* &%*

/(* &%* "%++(#(+%@* "-'-* $)%* (28(",(* /(*
"-'8()2%",.)*8-+*&%*"-)2#+$"",.)@*-8(+%",.)*
7* '%)#(),',()#-* /(* %;$(&&%5* C2#(* 8%3-*
(2* "%&"$&%/-* 2-4+(* &%* 4%2(* /(&* )1'(+-* /(*

5

%"#$%&'()#(@* ()* %&3$)%2* "%++(#(+%2* %&+(/(/-+*
/(&*'$)/-5*C2#-2*8%3-2*8+-8-+",-)%)*,)3+(2-2*
8%+%* &%2* "%++(#(+%2* ;$(* 2-)* "-)2#+$,/%2* 7*
'%)#(),/%2* "-)* "%8,#%&* 8+,:%/-@* 8(+-* '?2*
,'8-+#%)#('()#(@*"+(%)*&%2*"-)/,",-)(2*4?2,"%2*

5

C2#(* 2,2#('%* 2(* /,2(>.* 8%+%* (&,',)%+* &%*
)("(2,/%/* /(* ;$(* &-2* "-)/$"#-+(2* 8%3%+%)*

"-2#-2* /(* "-4+%+* (&* 8(%=(* 7* 8(+#$+4%",-)(2*
2-",%&(2 5

1 
2 Ibíd. 
3 NEVITT, Peter y Frank FABOZZI. “Project Financing”. Londres: Euromoney Books. 2000. p. 22.
 
 Ibíd.
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Revista de Derecho
THEMIS 61C&* 8+-8.2,#-* /(* (2#(* #+%4%=-* (2* 8+-4%+* 2,*

(2#(* ',2'-* 2,2#('%@* 8(+-* "-)* 2$2* 8+-8,%2*

"-)2,/(+%+* 8%+%* &%* "-)2#+$"",.)* /(* &-2*
3%2(-/$"#-2@* 7%* ;$(* /(* $)%* '%)(+%* $* -#+%*
#()/+?)* ;$(* 8%3%+* 8-+* &-2* ,'8$(2#-2@* %&*

:,%4&(*(&*8+-7("#-5

!/('?2* /(* &-* %)#(2* /,"<-@* (&* 8+(2()#(*

8%+%* %#+%(+* &%* ,):(+2,.)* ()* &-2* 3%2(-/$"#-2*
8%+%*&%*#+%)28-+#%",.)*/(&*3%2@*%*#+%:K2*/(*&-2*

%/-8#%+*%&3$)-2*/(*&-2*%28("#-2*/(&*"-)"(8#-*

%)%&,A%+('-2@*%)#(2*;$(*#-/-@*(&*"-)"(8#-*/(*

8(+-*"-)*",(+#%2*/,B(+()",%2@*%#()/,()/-*%*2$2*

))M, #+,(.%(#!&.,-#,+.$,!#'a#$,$.FC"',

,)%"(8#%4&(*;$(* &-2*"-)/$"#-+(2* #()3%)*;$(*

"%++(#(+%25* C2* 8-+* (2#-* ;$(* &-2* 3-4,(+)-2*
-#-+3%)* &%2* )$(:%2* "%++(#(+%2* ()* "-)"(2,.)*

;$(* 8%3%* (&* 3-4,(+)-* %* &%* "-)"(2,-)%+,%*

"%+3-*/,+("#-*%*&-2*"-)2$',/-+(2*%*#+%:K2*/(*

8(+-*;$(*2(*+(&%",-)%)*%*K2#%75

C2#(* 2,2#('%* <%"(* ;$(* (&* 8+-7("#-* /(*

2,)* #-'%+* /,+("#%'()#(* (&* /,)(+-* /(* &-2*

2$42,/,-@* (&* /,)(+-* 8$(/(* 2(+* 8(+",4,/-* %*
#+%:K2*/(*,'8$(2#-2*-*"%+3-25

U?2,"%'()#(@* K2#%* (2* $)%* B-+'%* ()* &%* ;$(*
(&* 3-4,(+)-* 8$(/(* 8+-'-:(+* &%* ,)/$2#+,%*
-B+(",()/-* $)* 2$42,/,-* "-'-* 8%+#(* /(* &%*

/(4(*2(+*-4#(),/-*%*#+%:K2*/(*"%+3-2*,)/,+("#-2*
%*&-2*$2$%+,-2*8-#()",%&(2*/(*/,"<%*,)/$2#+,%5

2$42,/,-2*()*&%*8+-'-",.)*/(*&%*,)/$2#+,%&,A%",.)*
-*,)B+%(2#+$"#$+%*8$(/(*2(+*%8&,"%/-*()*(&*2("#-+*

&%* ,)B+%(2#+$"#$+%* 814&,"%* /(* 3%2@* &-2*
,):(+2,-),2#%2* )("(2,#%)* $)* "-)2#%)#(* 7*

8+,'(+-@*;$(*(&*8+-7("#-*:%*%*8-/(+*"$'8&,+*
"-)*2$2*-4&,3%",-)(2*B+()#(*%*&-2*8+(2#%',2#%2@*
8+-:((/-+(2@* #+%4%=%/-+(2H* 7@* 2(3$)/-@* ;$(*

W(),()/-* ()* "$()#%* &-* %)#(+,-+@* &-2* 4%)"-2*
2.&-*8+(2#%+?)*(&*/,)(+-*2,*2(*2,()#()*2(3$+-2*
/(* ;$(* )-* %2$',+?)* +,(23-* %&3$)-* 7* 2,* &-2*
-#+-2* +,(23-2* ;$(* ()3&-4%)* %&* 8+-7("#-* 2-)*

:(+/%/(+-*&$3%+*()*(&*'(+"%/-@*2(*"-)2,/(+%@*

"-)#+%#-2*"-)*&!C03#,3+!*3")!$.0.
85

7 
8 

se considera como un servicio esencial; por lo que, generalmente, no hay riesgo relacionado al precio.
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THEMIS 61 W-'%)/-* ()* "-)2,/(+%",.)* &-* '()",-)%/-*

8-/+?* :()/(+* 2$* "%8%",/%/* /(* /,2#+,4$",.)*
7* -4#()(+* ,)3+(2-2* 2,* )-* <%7* $)* '(+"%/-*
(2#%4&(",/-* 7* 2(3$+-* ()* (&* ;$(* -8(+%+* ()*
%/(&%)#(R

(&&-*+(/$",+*&%2*#%+,B%2*(&K"#+,"%2@*&-2*3-4,(+)-2*
(2#?)* /,28$(2#-2* %* %#+%(+* ,):(+2,.)* ()* (&*

,)"&$2-*2$42,/,-2@*#()3%)*;$(*2(+*"-)"(/,/-25

(2#?* B$(+%* /(&* 8+-7("#-@* 8$(2* 3()(+%&'()#(*

'("%),2'-*;$(*%2(3$+(*$)%*%2,3)%",.)*%)$%&*
/(*,)3+(2-2*8%+%*"$4+,+*2$2*3%2#-2@*,)"&$7()/-*
$)%* +()#%4,&,/%/* +%A-)%4&(* 2,)* #()(+* ()*
"$()#%*&%*:(+/%/(+%*/('%)/%5

V)%*'%)(+%*,)3(),-2%*/(*<%"(+*(2#-@*"$%)/-*

$2$%+,-2* /(* &%* (&("#+,",/%/5* C&* +%A-)%',()#-*

3()(+%/%* %* #+%:K2* /(&* 3%2@* 8-+* &-* ;$(* 2(*

<%2#%*;$(*(&*8+-7("#-*2(%*"%8%A*/(*+(3,+2(*4%=-*

,)/$2#+,%2*7*&-2*/,2#+,4$,/-+(25

/,B(+()",%2R

I%*'%7-+*2,',&,#$/*()#+(*(2#-2*(2*(&*$2-*/(*$)*

5

(2#?* +(&%",-)%/-*"-)*-#+-2* 2("#-+(2*"-'-*(&*

/(* 8%3%+* &-2* 8(%=(2* /(* '%)(+%* /,+("#%* 8-+*
(&*$2-*/(* &%2*"%++(#(+%25*0-+*-#+-* &%/-@*()*(&*
"%2-*/(&*2$42,/,-*8%+%*(&*2("#-+*/(&*#+%)28-+#(*
/(* 3%2@* (2#?* +(&%",-)%/-* "-)* &-2* $2$%+,-2*
/(&* 2("#-+* (&K"#+,"-* 7* 2(* 4%2%* ()* $)* %)?&,2,2*

-4#()/+?)*&-2*$2$%+,-2*$)%*:(A*;$(*(&*2("#-+*
/(&*3%2*2(*<%7%*/(2%++-&&%/-@*(2*8-+*(2#-*;$(*

&$(3-@*#-/%*&%*/('%)/%5

W(),()/-* (2#%* 8+(',2%* ()* "-)2,/(+%",.)@*
&%* 8+,)",8%&* /,B(+()",%@* 8-+* 2$8$(2#-@* (2#?*
+(&%",-)%/%*"-)*&-2*:(+/%/(+-2*+,(23-2*;$(*2(*
(2#?)*(:,#%)/-*8-+*'(/,-*/(*(2#-2*2$42,/,-25

(&* 8+-7("#-* ,)#()#%+%* "-4+%+* /,+("#%'()#(*

+,(23-2*%&*3-4,(+)-@*;$,()*(2@*()*+(%&,/%/@*(&*
;$(*"-4+%*%*&-2*$2$%+,-2*/(*&%2*"%++(#(+%2105

!/('?2@* &%2* "-)"(2,-)%+,%2* #-'%)* ",(+#-2*
+,(23-2*B$(+%*/(&*8+-7("#-@*7%*;$(*&-2*$2$%+,-2*

(&* +,(23-* ,),",%&*/(* &%*/('%)/%*/(&*3%2*()*(&*
'(+"%/-* )%",-)%&* %* #+%:K2* /(&* 2$42,/,-@* &-*

/(* )-* #()(+* $)%* ",(+#%* /('%)/%* 8-+* (2#%+*
()* $)* '(+"%/-* ,)",8,()#(* ;$(* %2(3$+(* $)*

/(*"-)#+%#-25*C2#-*&(2*%2(3$+%*$)%*%2,3)%",.)*

/(4(*2(+*%/("$%/-*%*&-2*,):(+2-+(25

 
.

10 The World Bank Group  Toll Roads and Concessions. En:  
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Revista de Derecho
THEMIS 61)))M, '+31%.$, ('$.$, #$&1-)'-.$, '!+)\

('%-.,#+,(.%(#!&.,-#,+.$,!#'a#$,
$.FC"'

'M, !<>T

-8(+%/-+%*/(&*2,2#('%*8+,)",8%&*/(*#+%)28-+#(*

C&* "-',()A-* /(* &%2* -8(+%",-)(2* "-'(+",%&(2*

/(2%++-&&-*/(&*'(+"%/-*/(&*3%2*)%#$+%&*()*(&*

"-)2#+$,/-*"-)*$)%*"%8%",/%/*/(* #+%)28-+#(*

11*<%*
%$'()#%/-* 2$* /('%)/%* 7* &(* 3()(+%* 3+%)/(2*

/(* &%* 3()(+%",.)* ()* "()#+%&(2* <,/+-(&K"#+,"%2@*
8-+*&-*;$(*8%+%*+(%&,A%+*$)*"%'4,-*()*(&*2("#-+*

125*

;$(*2(*#+%)28-+#(5

135

I-* ;$(* -"$++,.* +(%&'()#(@* B$(* ;$(* (&*
3-4,(+)-* (2#%4%* "-&-"%)/-* (&* +,(23-* B$(+%*

/,(+-)*"$()#%@*,)"&$2-*%)#(2*/(*&&(:%+*%*"%4-*
(&*8+-"(2-*/(*&,",#%",.)@*;$(*)-*#-/-*%&*;$(*2(*

'(+"%/-* 8(+$%)-* ()* (2(* '-'()#-5* 0-+* &-*

2("#-+*(&K"#+,"-*;$(@*2(31)*2$*8+-8,-*%)?&,2,2@*
2(* ()"-)#+%4%* ()* $)%* '(=-+* 8-2,",.)* 8%+%*
%2$',+&-5

I%* (2#+$"#$+%* (2#?* /,2(>%/%* /(* $)%*'%)(+%*

0(+1* (2* "%8%A* /(* "-'8&(#%+* &%* "-)2#+$"",.)*

3%2* -@* %&* '()-2@* #()/+?)* &%* "%8%",/%/*

&%* "%8%",/%/* /(* #+%)28-+#(* 8-+* ()",'%* /(&*

(2#%*)$(:%*"%8%",/%/ 5

CM, (868NAEB

3+%)/(*/(*(&&-2@*8$(2*"-)#+,4$7(*"-)*'?2*/(&*

11 
12 Ley 27133 9Ley de Promoción del Desarrollo de la Industria del Gas Natural.
13 Ibídem.

 Ibídem.
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THEMIS 61

8%+%* /(2%++-&&%+* (&* '(+"%/-* /(&* 3%2* )%#$+%&*

$)%*&,",#%",.)*814&,"%@*,):,#%)/-*%*8-#()",%&(2*
,):(+2-+(2* %* 8+(2()#%+* 8+-8$(2#%2* 8%+%* &%*
"-)2#+$"",.)* 7* -8(+%",.)* /(* 3%2(-/$"#-2*

I-2* 2-",-2* /(* W+%)2'(#%)-* 8+(2()#%+-)* $)%*
8+-8$(2#%* "-)=$)#%* 8%+%* &%* "-)"(2,.)* /(&*

&%* &,",#%",.)* 8%+%* "-)2#+$,+@* 8-2((+@* -8(+%+*

3%2(-/$"#-@*7*8+-8-+",-)%+@*%*#+%:K2*/(*(2#(@*
&%*/,2#+,4$",.)*814&,"%*/(*3%2*8-+*$)*8(+,-/-*
/(*",)"$()#%*%>-2 5

V)%*:(A*"-)"+(#%/%*&%*"-)"(2,.)*7*+(%&,A%/-*(&*

2(+:,",-*814&,"-*/(*/,2#+,4$",.)*/(*3%2*)%#$+%&@*

",$/%/(2*'?2*8(;$(>%2175

8%+%* &-2* ,):(+2,-),2#%2* 7* 8+(2#%',2#%2* /(2/(*

7* /(4,/-* %* &%* :-&$)#%/* /(&* 3-4,(+)-* /(*

185

$)%* "&?$2$&%* /(* &!C03 #,3 +!*@* "-)* C"-8(#+-&*
8-+* $)* 8(+,-/-* /(* ;$,)"(* %>-2@* ()* (&* "$%&*

#+%)28-+#(@*2,()/-* &%*()"%+3%/%*/(*+(:()/(+*
(2%*"%8%",/%/*%*&%2*,)/$2#+,%2*-*/,2#+,4$,/-+(2*
;$(*2(*"-)("#()*%*&%*+(/*()*(&*B$#$+-5

%8&,"%/-25

<%7* $)* "-'8+-',2-* /(&* 3-4,(+)-* 8%+%* /%+*
()* "-)"(2,.)* &%2* "%++(#(+%25* C2* 8-+* (2-* ;$(*

/,)(+-*;$(*2(*"-4+%*%*&-2*$2$%+,-2*(2*%*#+%:K2*
/(* %&3$)-2* ,'8$(2#-2* 7* #%2%2* +(&%",-)%/-2*

"-)"(2,-)(2* ,)"&$7()* $)* 2$42,/,-* /,+("#-*
"+$A%/-* "-)* -#+-2* 2("#-+(2* +(&%",-)%/-2* /(*

$)*:(+/%/(+-*2$42,/,-*7%*;$(*(&*3-4,(+)-*)-*
&(* /%* ),)31)*/,)(+-* /(*'%)(+%* /,+("#%* 8%+%*
B-'()#%+*;$(*(&*8+-7("#-*2(*&&(:(*%*"%4-*2,)*
,'8-+#%+* &%2* ",+"$)2#%)",%2* ("-).',"%2 5* I-*

 
 

17 Ibídem.
18 Es importante resaltar que en ese momento Ecopetrol era la Compañía Nacional de Petróleo y Gas, 

responsable de la administración de los hidrocarburos de Colombia. Luego, en el año 2003, el gobierno 
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Revista de Derecho
THEMIS 61;$(*(&*3-4,(+)-*(2#?*<%",()/-*(2*+(%2,3)%)/-*

/(*<%"(+*:,%4&(*(&*8+-7("#-5

Q$(:%'()#(@* &%2* /,B(+()",%2* 7* 2,',&,#$/(2*

(:()#$%&'()#(@* (&* :-&$'()* /(* +,(23-@* "-'-*

(&*"%2-*/(&*8+-7("#-*/(&*3%2@*"-)*$)%*(2#+$"#$+%*
/,B(+()#(@*(&* :-&$'()*/(* +,(23-*(2* 2%"%/-*/(*

,)"&$7(*$)%*"&?$2$&%*/(*L&&(:(*#-/-*-*8%3$(N@*

8+-7("#-@* #+%)2B-+'%/-* 8+-7("#-2* )-* :,%4&(2*

W%'4,K)* 8-/('-2* ()"-)#+%+* 2,',&,#$/(2*
()#+(*(&*"%2-*"-&-'4,%)-*7*(&*"%2-*8(+$%)-5*
C)*%'4-2@*(&*3-4,(+)-*%2,3)%*(&*:-&$'()*/(*
+,(23-*%*;$,()*2(*()"$()#+%*'(=-+*8+(8%+%/-*
8%+%*%2$',+&-5*0-+*-#+%*8%+#(@* &%2*/,B(+()",%2*
"-)2,2#()@* 4?2,"%'()#(@* ()* ;$,K)* %2$'(* (&*
+,(23-*7*8-+*;$K5

C)*(&*"%2-*8(+$%)-@*(&*+,(23-*(2*%2$',/-*8-+*

(&*8&%)*/(&*3-4,(+)-*(+%*"%'4,%+*&%*B$()#(*/(*

;$(* (&&-2* /(4()* %2$',+* &-2* +,(23-2* ()* &%2*
(#%8%2*,),",%&(25

0-+*-#+-*&%/-@*(&*3-4,(+)-*"-&-'4,%)-*(2#%4%*
,)#()#%)/-* 8+-'-:(+* (&* $2-* ,)/$2#+,%&* 7*

"-'-*()*(&*8+,'(+*"%2-5

W(),()/-* ()* "$()#%* &-* %)#(+,-+@* (&*
3-4,(+)-* "-&-'4,%)-* /(",/,.* "+(%+* -#+-*
#,8-* /(* (2#+$"#$+%* /(* 8+-7("#-* 7* 2(3$,+*
8+-'-:,()/-* (&* 8+-7("#-* /(* 3%2(-/$"#-5*

:-&$'()* /(* +,(23-@* <%",()/-* (&* 8+-7("#-*
B,)%)",(+%'()#(* :,%4&(@* %2(3$+?)/-&(2* $)*
B&$=-*/(*"%=%*8+(:,2,4&(5*

)0M, (.%(+1$)*%

V)-*/(* &-2*8+,)",8%&(2*/(4(+(2*/(* "$%&;$,(+*

3()(+%&* /(* &%* 8-4&%",.)* %* #+%:K2* /(* $)*
/(2%++-&&-* (;$,&,4+%/-* /(* &%* )%",.)5* C2#(*

&%* ,):(+2,.)* 8+,:%/%* 2-4+(* ",(+#-2* 2(+:,",-2*

0%+%* 8-/(+* +(%&,A%+&-@* &-2* 3-4,(+)-2* /(4()*

/(*%&()#%+*&%*,):(+2,.)*8+,:%/%*8%+%*B-'()#%+*
",(+#-2*2("#-+(25

"%2-2* '?2* "-'$)(2* ()* &-2* ;$(* (&* 3-4,(+)-*
/(",/(*"-)"(/(+*%*&-2*8+,:%/-2*(&*/(+("<-*/(*
"-)2#+$,+*&%*,)B+%(2#+$"#$+%*7*3()(+%+*,)3+(2-2*
7@* %* "%'4,-@* %/('?2* /(* &-2* ,'8$(2#-2@*

Q("(2,#%)* 2(+* "%8%"(2* /(* /('-2#+%+&(2* %*

2$=(#-2* %* "+K/,#-5* !* &-2* 4%)"-2* )-* &(2* 3$2#%*

,):(+2,.)*8+,:%/%*()*$)*2(+:,",-*814&,"-*"-'-*
&%2* "%++(#(+%2@* /(2%++-&&%)/-* $)* ,)#(+(2%)#(*

4%)"-2@*3-4,(+)-*7*"-)2$',/-+(25

2(8%+%/-* $)-* /(* &-2* +,(23-2* '?2* #(',/-2*
8%+%* &-2* 8+(2#%',2#%2* (* ,):(+2,-),2#%2@*

$)* 3%2(-/$"#-*8%+%* 2$',),2#+%+* 3%2* 8%+%* $)*
'(+"%/-*)$(:-O*(&*:-&$'()*/(*+,(23-5

8+-7("#-2* /(* "-)2#+$"",.)* /(* 3%2(-/$"#-2*
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THEMIS 61 4%=-* &%* ',2'%* 8+(',2%O* %'4-2* )("(2,#%)* &%*

,)#(+:()",.)* /(&* 3-4,(+)-* 8%+%* +(%2,3)%+*

&-2* ,):(+2-+(2@* (* ,)"&$2-* &-2* 4%)"-2@* )-* 2(*

7@* 8-+* (2-@* "-)* 2$2* 8+-8,-2* +,(23-29@* )-*
8-/('-2* "-)"&$,+* ;$(* &-2* 2$42,/,-2* -* &-2*

',2'-@*(&*+%A-)%',()#-*/(#+?2*/(*2$*"+(%",.)*

(2*"-'8&(#%'()#(*/,B(+()#(5

Q-*-42#%)#(@*&-*;$(*8-/('-2*"-)"&$,+*(2*;$(*
()* %'4-2* "%2-2* 2(* /(4()* "-)"(/(+* ",(+#%2*
"-)/,",-)(2* (28(",%&(2@* ()* &%* (#%8%* ,),",%&*

-@* ,)"&$2-@* $)* %"$(+/-*/(* "-'8+%@* &-* ;$(* %&*


