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

/012'3..$45'6*4.&%'355),4&-).

!

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

"#$%$&'$(+ )/$%(2.3!42#!563!7869

:$;*#'!<2'$ =$(&$%(2.3!42#!663
7869

).;$+ >.?@2A%!

>.?@2A+ 7869?5B!

!",)77".84&-).

!)CD)!'E$!,-'.!*F!G#$2'$#!H/(I/#.!2;;#*J$!'E$!211*02'-*&!*F!'E$
7869!G#2&'%!2%!*/'1-&$(!-&!'E$!#$;*#'!F#*K!'E$!G$&$#21!42&2L$#
*F!,*KK/&-'.!<$J$1*;K$&'M!

DN<!)CD)!'E$!2;;#*;#-2'$!>.?12A!I$!;2%%$(O!

9-.4.,"':7;5-,4&-).%

!)E$!L#2&'%!211*02'-*&!'*!2!J2#-$'.!*F!0*KK/&-'.!L#*/;%!2&(
*#L2&-P2'-*&%!E2J$!I$$&!-&01/($(!2%!;2#'!*F!'E$!7869!I/(L$'
2;;#*J21O!

<=",$&->"'?$774*@

D%!;2#'!*F!'E$!7869!I/(L$'!;#*0$%%3!,*/&0-1!*F!'E$!,-'.!*F
G#$2'$#!H/(I/#.!2;;#*J$(!'E$!2&&/21!2&(!*&$?'-K$!211*02'-*&!*F
L#2&'%!'*!2!J2#-$'.!*F!0*KK/&-'.!L#*/;%!2&(!*#L2&-P2'-*&%O
!
A4,BC*)$.8
'

H$&-*#!,-'-P$&%!,$&'#$%
!
Q&!200*#(2&0$!A-'E!'E$!;#*J-%-*&%!*F!'E$!R1($#1.!"$#%*&%!,$&'#$%!D0'!AE-0E!-%!K2&(2'$(!/&($#!'E$!4-&-%'#.
*F!C$21'E!2&(!@*&L?)$#K!,2#$3!'E$!,-'.!0*&'#-I/'$%!2&&/211.!'*!'E$!K2-&'$&2&0$!2&(!*;$#2'-*&%!0*%'%!*F!'E$
2;;#*J$(!H$&-*#!,-'-P$&!,$&'#$%!-&!'E$!2K*/&'!*F!/;!'*!78S!*F!'E$!0$&'#$%T!*;$#2'-&L!0*%'%O
!
)E$!F*11*A-&L!-%!2!%/KK2#.!*F!'E$!2;;#*J$(!H$&-*#!,-'-P$&%!,$&'#$%!-&01/(-&L!'E$!.$2#1.!L#2&'!211*02'-*&+
!
,1/I!D00/$-1!UL$!(TV#!?!DP-1(2!?!W6X3688
N-0Y$1!,$&'#$!H$&-*#%!,1/I!?!WZ3B88
:2.%-($?>21F*/#!H$&-*#!,#2F'!HE*;!?!W93B88
,1/I!D00/$-1!UL$!(TV#!?!C2&K$#!?!W6B38[8

H-L&$(!>.

!";)*&'D*";4*"8'A@

:$21!,2##$
D0'-&L!G$&$#21!42&2L$#!*F!,*KK/&-'.
<$J$1*;K$&'!
!"#"$%&&'()"#*+,(-%.(//0(/1!

!",)77".8"8'E@'&F"'+";4*&7".&

@/-%2!\211$
<-#$0'*#!*F!H*0-21!H$#J-0$%!
!"#"$%&&'()"#*+,(-%.(//0(/1!

!",)77".8"8'E@'&F"'GH3HIH

<*/L!N2(*#*P&.!
,E-$F!D(K-&-%'#2'-J$!VFF-0$#!
!"#"$%&&'()"#*+,(-%.(/20(/1!

cparsec
Typewritten Text
APPENDIX A

cparsec
Typewritten Text

cparsec
Typewritten Text



V&2;-&L!]211%!G*1($&!DL$!,1/I!?!W^397B
V&$!R1$J$&!H$&-*#!,-'-P$&%!,$&'#$!Q&0O!?!H/(I/#.!?!W673888
"2#Y%-($!V1($#!D(/1'!,$&'#$!H/(I/#.!?!W673888
,1/I!98!?!,E$1K%F*#(!?!W673888
!
!
,1/I!DK-021!(/!N*/J$2/!H/(I/#.
!
,*/&0-1!2;;#*J$(!2&!2&&/21!L#2&'!-&!'E$!2K*/&'!*F!W6X3888!-&!*#($#!'*!2%%-%'!A-'E!'E$!2&&/21!*;$#2'-&L
0*%'%!*F!'E$!0$&'#$O
!
,*KK/&-'.!,$&'#$%
!
)E$!F*11*A-&L!%-_!`Za!0*KK/&-'.!0$&'#$%!$20E!#$0$-J$!2&!2&&/21!*;$#2'-&L!L#2&'!*F!W6Z3888+
!
6O!!!!!=2E&2;-'2$!,*KK/&-'.!,$&'#$
7O!!!!!HY$2(!,*KK/&-'.!,$&'#$
5O!!!!!"$&2L$!:*2(!"12.L#*/&(!D%%*0-2'-*&
XO!!!!!>$2J$#!@2Y$!,*KK/&-'.!,$&'#$
9O!!!!!,2#*1$!:-0E2#(!"2#Y!,*KK/&-'.!,$&'#$
ZO!!!!!b/Y2L2K-!,2K;$#%!D%%*0-2'-*&
!
N-0Y$1!<-%'#-0'!,*&%$#J2'-*&!D/'E*#-'.
!
)*!;#*J-($!2!L#2&'!-&!'E$!2K*/&'!*F!W583888!;$#!.$2#!F*#!X!.$2#%!c7869!?!786[d!F*#!'E$!e/&0'-*&!,#$$Y
H'$A2#(%E-;!,*KK-''$$!'*!0*?*#(-&2'$!0-'-P$&!;2#'-0-;2'-*&!-&!$&J-#*&K$&'21!#$%'*#2'-*&!20'-J-'-$%3!2&(!'*
-&0#$2%$!;/I1-0!2A2#$&$%%!2&(!2;;#$0-2'-*&!*F!e/&0'-*&!,#$$Y!I.!02##.-&L!*/'!2!J2#-$'.!*F!;#*L#2K%O
!
H;$0-21!RJ$&'%
!
)E$!,-'.!;#*J-($%!2&!2&&/21!L#2&'!-&!'E$!2K*/&'!*F!W73988!'*!'E$!D&($#%*&!]2#K!H-'$!,*KK-''$$!'*!2%%-%'
A-'E!E*%'-&L!'E$!D&&/21!=21($&!]211!]2-#O!D&!2&&/21!L#2&'!*F!W63988!-%!;#*J-($(!'*!'E$!V&2;-&L!]211%!@-*&%
,1/I!'*!2%%-%'!A-'E!'E$!0*%'!*F!E*%'-&L!'E$!D&&/21!V&2;-&L!]211%!,2J2102($!*F!,*1*/#%O!Q&!2((-'-*&3!'E$!,-'.
;#*J-($%!A*#Y?-&?Y-&(!J21/$(!2'!W73888!'*!'E$!fY#2-&-2&!H$&-*#!,$&'#$!-&!%/;;*#'!*F!'E$!D&&/21!,2&2(-2&
G2#1-0!]$%'-J21O!)E$!A*#Y?-&?Y-&(!-&01/($%!'E$!-&%'2112'-*&!*F!%-L&%!2&(!F$&0-&L!#$g/-#$(!'*!01*%$!'E$
&*#'EI*/&(!12&$%!*F!N*'#$!<2K$!DJ$&/$!I$'A$$&!R1K!H'#$$'!2&(!H'$?D&&$!H'#$$'3!H/(I/#.O!)E$
,-'.!;#*J-($%!2&!2&&/21!L#2&'!'*!H0-$&0$!N*#'E!-&!'E$!2K*/&'!*F!W683888!'*!2%%-%'!A-'E!'E$!0*%'!*F
;/#0E2%-&L!F-#$A*#Y%!F*#!'E$!,2&2(2!<2.!0$1$I#2'-*&%O
!
H/(I/#.!:2-&I*A!,#-K$!H'*;;$#%
!
)*!;#*J-($!2&!2&&/21!L#2&'!-&!'E$!2K*/&'!*F!W983888!'*!2%%-%'!A-'E!*&L*-&L!*;$#2'-*&21!0*%'%O
!
\*1/&'$$#!H/(I/#.h>i&iJ*12'!H/(I/#.!c\*1/&'$$#!,$&'#$d
!
)*!;#*J-($!2&!2&&/21!L#2&'!*F!W683888!'*!'E$!\*1/&'$$#!H/(I/#.h>i&iJ*12'!H/(I/#.!c\*1/&'$$#!,$&'#$d3
*;$#2'$(!I.!\*1/&'$$#!H/(I/#.3!-&!*#($#!'*!2%%-%'!A-'E!'E$!2&&/21!*;$#2'-&L!0*%'!*F!'E$!0$&'#$O
!
\*1/&'$$#!H/(I/#.h>i&iJ*12'!H/(I/#.!
!



!
D%!;2#'!*F!'E$!786X!>/(L$'!;#*0$%%3!,*/&0-1!2;;#*J$(!2!*&$?'-K$!L#2&'!-&!'E$!2K*/&'!*F!W783888!F*#
\*1/&'$$#!H/(I/#.h>i&iJ*12'!H/(I/#.!'*!($J$1*;!2!(2'2!I2%$!*F!;#$?%0#$$&$(!J*1/&'$$#%!AE*!0*/1(!I$
0211$(!/;*&!-&!2&!$K$#L$&0.!'*!2%%-%'!A-'E!J2#-*/%!$K$#L$&0.!#$12'$(!'2%Y%O!!)E$!211*02'-*&!-%!;2#'!*F!2
;2#'&$#%E-;!F/&(-&L!I$'A$$&!'E$!,-'.!*F!G#$2'$#!H/(I/#.3!C$21'E!H0-$&0$%!N*#'E3!2&(!'E$!H/(I/#.!2&(
<-%'#-0'!C$21'E!f&-'O!!)E$!L#2&'!A2%!'*!I$!211*02'$(!2%!F*11*A%+!!98S!cW683888d!-&!786X!2&(!'E$!I212&0$!*F
'E$!L#2&'!-&!'E$!2K*/&'!*F!W683888!-%!;2#'!*F!'E$!7869!L#2&'!211*02'-*&O
!
j*/'E!,$&'#$%
!
,*/&0-1!E2%!2;;#*J$(!2&!2&&/21!*;$#2'-&L!L#2&'!'*!'E$!:2.%-($?>21F*/#!j*/'E!,$&'#$!-&!'E$!2K*/&'!*F
WZ83888!2&(!W[^3678!'*!'E$!H/(I/#.!D0'-*&!,$&'#$!F*#!j*/'EO
!
H/(I/#.!,*KK/&-'.!]*/&(2'-*&
!
)E$!H/(I/#.!,*KK/&-'.!]*/&(2'-*&T%!K-%%-*&!-%!'*!$&E2&0$!'E$!g/21-'.!*F!1-F$!-&!'E$!H/(I/#.!2#$2!'E#*/LE
'E$!(-%I/#%$K$&'!*F!F/&(%!-&!%/;;*#'!2&(!2(J2&0$K$&'!*F!$(/02'-*&21!;#*L#2K%3!E$#-'2L$!2&(!1*021!0/1'/#21
'#2(-'-*&%O!)E$#$F*#$3!2&!2&&/21!L#2&'!*F!W983888!-%!;#*J-($(O!
!
,2;#$*1!N*#'E$#&!:2-1A2.!4/%$/K
!
)E$!,-'.!;#*J-($%!2!.$2#1.!L#2&'!-&!'E$!2K*/&'!*F!W539B8!'*!2%%-%'!A-'E!'E$!*;$#2'-*&21!0*%'%!*F!'E$!K/%$/KO
!
,*KK/&-'.!D0'-*&!N$'A*#Y%!`,DN%a!V;$#2'-&L!G#2&'%
!
,*/&0-1!2;;#*J$(!'E$!,*KK/&-'.!D0'-*&!N$'A*#Y%!T)$#K%!*F!R&L2L$K$&'T!2&(!F/#'E$#!2;;#*J$(!2&!2&&/21
*;$#2'-&L!L#2&'!*F!W73988!'*!2%%-%'!'E$!F*11*A-&L!$%'2I1-%E$(!,DN%!A-'E!2(K-&-%'#2'-J$!0*%'%O!)E$!F/&(%!2#$
-&'$&($(!'*!0*J$#!0*%'%!2%%*0-2'$(!A-'E!;#*K*'-*&!*F!20'-J-'-$%3!;/#0E2%$!*F!%/;;1-$%3!K2-1-&L%3!($J$1*;K$&'
*F!A$I%-'$%!2&(!*'E$#!(2.!'*!(2.!$_;$&%$%!F*#!,DN%!AE*!K$$'!'E$!K-&-K/K!$1-L-I-1-'.!#$g/-#$K$&'%O
!
k!!!!!!!f;'*A&!=2#(!67
k!!!!!!!,2;#$*1
k!!!!!!!,*&-%'*&
k!!!!!!!,*;;$#!,1-FF
k!!!!!!!<*&*J2&hR1K!=$%'
k!!!!!!!G2#%*&h]210*&I#-(L$
k!!!!!!!4-&&*A!@2Y$
k!!!!!!!N$A!H/(I/#.!=2#(!67
k!!!!!!!V&2;-&L!]211%
k!!!!!!!DP-1(2
k!!!!!!!H*/'E!R&(
k!!!!!!!=21($&
k!!!!!!!=2#(!6
k!!!!!!!\211$.!R2%'
k!!!!!!!,E$1K%F*#(
k!!!!!!!=2#(![
!
:2-&I*A!:*/'$%
!
)*!;#*J-($!2&!2&&/21!L#2&'!*F!W583888!'*!2%%-%'!A-'E!'E$!*;$#2'-&L!0*%'%!%/0E!2%!%'2FF-&L3!-&%/#2&0$!2&(



)*!;#*J-($!2&!2&&/21!L#2&'!*F!W583888!'*!2%%-%'!A-'E!'E$!*;$#2'-&L!0*%'%!%/0E!2%!%'2FF-&L3!-&%/#2&0$!2&(
*FF-0$!$_;$&%$%O
!
H2K2#-'2&!,$&'#$
!
)*!;#*J-($!2&!2&&/21!L#2&'!-&!'E$!2K*/&'!*F!W7B3888!'*!'E$!H2K2#-'2&!,$&'#$!'*!2%%-%'!A-'E!'E$!*;$#2'-&L
0*%'%!*F!'E$!0$&'#$O
!
,E-1(!,2#$!:$%*/#0$%
!
D&!2&&/21!L#2&'!-&!'E$!2K*/&'!*F!W783888!-%!;#*J-($(!'*!,E-1(!,2#$!:$%*/#0$%!-&!*#($#!'*!*;$#2'$!2
<$J$1*;K$&'21!H/KK$#!,$&'#$!F*#!0E-1(#$&!I$'A$$&!'E$!2L$%!*F!9?6Z!.$2#%!A-'E!($J$1*;K$&'21!(-%2I-1-'-$%O
)E$!;#*L#2K!*;$#2'$%!*/'!*F!G2'0E$11!H$&-*#!"/I1-0!H0E**1O!Q&!2((-'-*&!'*!'E$!2&&/21!L#2&'3!'E$!*#L2&-P2'-*&
A-11!200$%%!'E$!G2'0E$11!"**1!(/#-&L!'E$!%/KK$#!2'!&*!0*%'!2&(!'E$!,-'.!A-11!2%%-%'!A-'E!2(J$#'-%-&L!'E$
%/KK$#!;#*L#2K!-&!'E$!@$-%/#$!G/-($O!)E$!,-'.!A-11!21%*!;#*J-($!2%%-%'2&0$!-&!;#*L#2K!#$L-%'#2'-*&O
!
H*0-21!"12&&-&L!,*/&0-1
!
)*!;#*J-($!2&!2&&/21!L#2&'!-&!'E$!2K*/&'!*F!W6883888!0*&%-%'$&'!A-'E!*'E$#!.$2#%!'*!2%%-%'!A-'E!'E$!0*%'!*F
0-J-0!$&L2L$K$&'3!;*1-0.!2&(!#$%$2#0E!-&!2#$2%!*F!H*0-21!H$#J-0$%O
!

!

!!




