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I"H$%&' ()*+,-,)*

=% 34'15 " 7 +-H@H#-5 -1, (6,4A") +&*SH-HE&* #( A($ -& I"5(, -1#* H")( &* $,H*$ (A>4
(1-,(/ 16,+A"" +&*S#-#&* #( H@,*8 #%; = (8 D1,, 1 #(-1, *.",( &% -1, $#B'1+-$
#$,8 (,, 1 3;

H. Kiessig, Ann. Physik (1931)

JHA', 2 16,+A" +&*$#-#&* #* -1, ' +#E'&+!" (6!+,/ Ko #( -1, #*+#$,* D@, *$ k -1,
$#B'1+-,$8 EKF/

J& ¥ BLLAGHE 1% ¢ 1@, -& >, +11%., (A% &A("5 -& )1+ -1, (6,+A"
+&ISH-H&* = il -1, SHBI+-H&* @,+-&y #( $,6#+- S =F %1 -1, ' +HE'&+"




P "#$%& $'()*+,-,+&."$$/ *0%1+'$ | ,2+$345*+,32

I"HSY%&Y ()%, H 1+,

q=k ko

k= 2-- *06$/+* &O* +1*%/2$# %'(1&!"( I+ [+* q +I312!4*+ &'q;5
4
G = —sin( i) 675789

0% $)B(&S;*+ 1+ $ <P)* 2+(&0 I(*L*(*(& *11%&V( '= &O0* >?2?2@+%$(- <0!%0 3$A*+
$ %'31GHI+( *$+IH5

"#HH1$%&' | ($"#

BHI(*+ '%%/# <0*( $ +1(;2* 2$C*# '# 3/2&I12$C*# $#* $($2C+* )# $ Yo HEEIHS(*- +**
B!;5 75D5 :0* 10C+!9%+ I+ +I312%# &' )I+1.2* 21,0& |(&*#="#*(%* '( &O!( $( 128!( 3* !/3+5
10* >@#$C *$3 *&+ HE%N&* $( &H#HI(+31&&* $& &O0* )$%/I3F3* /3 1(&*#=3%* $(
$;BI( HE*%&* $( &HS(+31&&* $& &O* 3* I/3F+/.+&#HS&* 1(&*#=$%*- +** B;5 75G5 :0*
&< HE*%&* *$3+ 0$)* $ 1$&0 I"*#*(%*- <0190 )$#C /#1(; $ +%3$(5 :0* 1$&0 I"*#*(%*
%'/2 * %$2%/2$&* '1& ‘= *3*&#%S$2 $++/31&!'(+5

q
=2 tsin( ) 2t 2 2

# U +*(&+ &O0* 1$&0 !"*#*(%1t- &0* &OI%A(*++ '= &0* 2$C*# $( &0* $(;2* '= &0*
&HS(+31&&* *$3- +** BI;5 75D5 0% SLIFHIBSE!( ='# I+ N*( .C  I"#HS%& (-
<O 2 2 2= +3$22 $(;2%+5

I$H!3/3 '= [(&*(+1&C I+ #*$%0* *)*#C &!3* <0*( &0* 1$&0 !"*#*(%* I+ +'3* 3/2&!12* '=
-2IA*= m5

2m+1 2m ?

JO*( &O* KI*++1; =#I(;*+ $#* )*#C *4(* - 2IA* I( B!;5 75D- &0* *+&!I3$&!'( '= &0* &0!( 423

SOIA(H+ L/+& J$HI*+ $ )< 1#06*(&5  &$I( ;" =#I(;*+ &O0* 3$H!3/3 423 &OIVA(*++
='H %'()*(&!"($2 >@HSC +/H%* 1+ $.1& 200nm =# '#:$(1% 3$&*#1$2+- MGN5




"#3%& '( )*$&+,- $)+* '('( /&"0 &%12% $)3)$04.&&5

Kiessing Fringes of P3HT on Si02

Intensity (counts)

Kiessig Fringes
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Bragg planes

W. C. Marra et al. J. Appl. Phys. (1979)
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" #$%&'() *$+$,&-.-&I0#*1

"HHS%&'( $)*$%&S+SH, "%S - H#$ - 0&H1 23%"4, %"I&"H& ", "SHSU"H&ES '$THY-',
1-75/ 8% 7,$/ #--9 ' +-# - #1$ I"$, "5,- #1$ ,"+$ +-/$5, "%$ "5&$/ #- /$,1%&8$
STHY- I"HHS%&! (< $THY- =$>SIH&B&HA< +'55 2'($5 [$THY%- I"HHS%& (<999 I I"$ -.
= #1$ -8#'&'$/ I'#" &, @T"S&H#'H#&6$54 #1$ ,"+$ ", #1$ 2==3/"#'< 8T# -. 1-7%,$ #1$%$ "%$
1&A$%$'$,9

I"H$% "%$ B1-#-'9 CL"# +$", #1$4 "%$ D--', "/ [-E# 1"6$ " +"('$H&! +-+$HF MG

I"/ +"119
B1-#-', 01&!1 +$$#, " "#-+ I 7'/$%(- #1$ .-55-0&'( $6$#,< HIIK

L5" #&! I"#H#$%&'( 3 - 11"($ -. $'D%(4F&'()%(* +,#--."I*0 G

"S5 H&! HHS%&!( 3 4% $$%(4 -. #1$ *1-H-' &, HN",.$%%S$/ #- " $5$1HY%-'<
01&!1 &, 7,7"554 $)I&H#$/ &'#- " 1&(1$% -%8&H"5 -% I" -6$%I-+$ &#, 8-7/&'( $'3
$%(4E)2-(* 34.,- G

28, -YH&" &, - &HE'( - $5"H&! I"HHSE (< &'S5" H&! HHSYE'( " #1$ *1-H#-
SASIHO M1$ &'1-+&'( *1-#-' &, $WH&'(T& 1B/< 8T# "-#1$% *1-#-' 1" 8% $+&HHS/<
0&#1 " 5-03% $'$%@BE7(".%,*. G

8.7-"(*%  "%$ *'%H&IS$, "I 1'6$ " +",, -. "8-T# moc? = 939MeV< " & - /"
FCSHE) +-+$H  mO M1S$ 11"06($ .%$$ "HT%S -. #1$ '$T#Y%-, $"85$ #1$+ #- *$'SHY"H#S
#1%-7(1 #1$ $5$1#%-' 1855, -. #1$ "#-+ "/ I"#HS%&'( $6SH, "# #1$ 7157, "%$ *-, &85$9
M1$ *06-*"8&5&H4 -. " I"HHS%&'( $6$# /$*$/, -' #1$ ,&NS -. #1$ 1-%6$F+",, 'T+8$%G< -
H1$ 78S &', " #1$ +"(SH&! +-+$H -, #1$ 1-9%$9 DS$!"7,$ -. #1$&% ,*&'< '$THY%-'
"5 - &HSY"IH 0&HL #1$ 7*"8&%$/ *&' -. $5$H%-', &' ,1$55,9

=" 2== $)*$%E&+$H, "%$ @7 "S8H"H&ES54 #1$ ,"+$9 25,- &' ;=3 1", % -'3+"(‘$#&!
FHSE'S, " #-H'5 %S>SIHE %B(&+E< O&S, &(3PY6E (§: IBI"4 $)&,#,9

M1$ &HSU"IH&- -. '$THY-, 0&HL "H#-+, Yo +'##$% 1" 8% | 7++$/ 7+ &K

L5" #&! 1"#H#$%&'( 3 - 11"($ -. $'$%(4F;=G
"S5 H&I | I"HHS%&! (3 +$", TY%+$H -. #1$ /&, *$%, &' %$5"H#&-',1&* -. B1--, &' -5&/,
715$"% %$"IH#&-',< 5&Q$ "8,-%BHE-'< &HY"H&-' 0&H1 #1$ +"($H&! *&' -. #1$ 1-%$
O TH'&YS/ <&, -. *Yo-#-', " '$THY%-',9
"l #$%&&'()*+ *+&- ."*/)&0
2, +SH&-'S/ "8-6% #1$ +'&' I&ASYSIS BSHOSS' 'STHY-', " 23%"4, 54, &' #1$ &'H$%3
"IH&- O&HL #1$ +"HHS%9 M1$%S$.-%S$ #1$ ,I"#HS%&'( 5 (H#1 /$' &HA % 'STHY%-', 6'%&S, +-%$

Y-+ $5$+$'# #- $5$+$H# "/ &,-#-*$ #- &,-H#-*$< #1" &# -$, -% 23%"4,9
M1$ I"##S%&'( 5$'HIB &, " @7"#&#4< 01&!1 /$,1%&89%, #1$ &#$' &#4 >T\HT"'#&-' -. " 0"6$
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I'HS %8 "HS'() (" &HS"( +Y6HSF H( - HE"+( (- "# -HSH(" O &$+%%
Y& +( & ( # -'$#&"01 & 0&20 "#- +2" B3 4567

(G ) = o )72 89:9:<

= & "HS'() HH( H( %> HP& 0 %LPH'S& %’ "HSHS3 "# "+ 0 %& "HSH- (H(%"1 '%
S$+>+$"+H( 0 "+ scavior (- ‘% ('("H)S 0 +HHS " # %2$! &# +1  @.+0# %> H$H3 4567
zz

scat;tot = j( )jzd

AHE 2%t %> #$'& 0 %L22#"$'& %o’ "HSHS ‘Yo $H) $-#- ".# %& "HS'() O#()". 'Y &+(%" (" +#$
" # %28 &# SHD( )= b3 ™ 1+00+@%

_ 2
scattot =4 D

B+ &+(%'-#$ "# @.+0# '("HS &"+( @™, P#-2? %0+$>"+( . H "+ H (&02-#  gps
B+" 0 &$+%%CUHE™ " +( +! %> #$'& 0 %12?2#'$'& %& ""H#SHS ‘%7

tot = abst scat
B.# %& "#$'() O#()". -#(%"18 < '% D2%" ".# *#3$ # +*#S " # %& "#$'() 0#()". '( &#3$" (
*+02?2#7 X
1
= V q

J
B.0b '% *#$1 JHHS 0 2+-#0 (- '% +2" +1 4E6 (- 456 (- $# 0%+ *0'- 1+$ FC$ 1%: B.#
%8 "HS'() O#()". 1+$ (H2"$+(% '% +"H( (+" %> H#$'& 0 %L27#'#$&3 @. " ?# (% 'b"#C
SH(-Yo +( " # +00HS* "+ ~SHEH( U (- ‘% (+" 2(1+$?201 “%"$' 2"H#- (LP+$H HHS " #
@.+0# %+0'- (HO#: GH(H#S 001 "# %& "#$'() O#()". 1+$ (H2"$+(UB(19p +$  %>HE&'H&
+ O0HSH +( SH&" +( 3 456 (- . *# "+ # & 08&20 "#- O ‘(K 9:9; LH2'$+(% $#
(M2H(&H- 1 " # (HS &"+( + "#$ %>'(% @™, "# %>'( + "# &+$# (- 7 )(#"& ?2+C
W(%: A" (+"HS >+ ("> SHHS L H  D(U) % "H# %& "HS() +( (+ %>HSHE 0
WL274"'$'& &+$HI3 @.'&. +&&2$H H#Y>HE' 001 1+$ .').H#$ 2 %% (22,#$%:

I"HSY& (OBI" I* +,'(#

=069%2?'() %> H$'& 0 %L22H'S'& %& "HS'() #H( % @ 1 +1 0++1'() +( "# '("HS$ &"+(
+ FC$ 1% @". 2 "#$3 ,2" " '%b (#HS" HOHUY% $+2). %%27>"+(: = %"#> 12$"HS % "+
(&O2-# "H# V& % $2&"2%H | &'+$ ("% &+(%'-HS "+(: B.H %& "HH- (H(%"L + (
AS))C># | ' -#H'H#SP'(#- 1 "H# "+7'& %"$2&"2$# | &"+$8 (9)<3 4N63 (- '%

ya
f(q) = eo(r)e 9 d
atom
0" "% I(+@(3 ". " "# '("H(%""#% $# -H>#H(-() +( "# P+2SHS "$ (%!+$? "+( +! "#
HOH&"$+( -#(%"1e(r)3  %& "#$'() ##(" +( %'()0# "+?2 7
lsc(") _ d
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lo !"#$ %&'(%) %"$%! ™ +%)sc |&+"'$-$, '%S$. /0" "1 "# ! -$2+" '%3 "#$ 1&+""$- %)
2$%)"# 1'- 45-+*1 1'- +% +"( 16

b(q) = ref (a)

fe | "#$ 1"#$'% $&(0*+%, )%,(I +)+ %3y | "#$ -$& 7-'&+2 1&+"$- %) 8$&"-3 O &#
+21') 85 "HS H1S-8+" Vo , -$&" Vo, H$ T2+ 1+ % 148" 1 %$)2$8"S,. :# | $<7-$!1 '%

| &+22$, I"#$"% $&(()*+%, . =1 "#$ %& $%" $+( #+! +% $%S$-)* " &'($ % -$!'%6+%&S
O "# "HE $2$&"-1%! %6 "HS - - "+21. H$% "#$ +"(1"-0&"0-$ 1+&"- (01" :$ &'--$&"$,3 >?@

L SA@ 1- 10-"#$- %1-(+" '%.

50 . : .

i | |
T 4] Ag sin 90° sin90°
=]

;g' 354 - 0.229nm  0.154nm
g a0 Nb>
[}
& 259 Cu ]
§ cu(m) kx-
—
o 15] Al v 1
£ w\%-—--
< 5] Be I
0 ‘ ; . . : : .
0 1 2 3 4 5 8 7

sin0/x / nm’’

B )0-$ C.CD6 E"( & 1-'( 1+&"- "1, F$-$%" $2$($%"! +%, "#$ - ,$7$%,$%&S '% "#$ 9+8%
28%)"# '1 + 45+ $+( +%, %& ,$%" +%6)2$3 >G@

I"HB06& ()BI" 1¥ +&,)'1"H#

U $"S-( %S "HS 1&+"S- %) 28%)"# 1'- %$0"-%! | 1+- (-$ , H&O2" "#+% " | 1'- 45-+*1,

HE S+ | HE" 4% I™7 & 1&+™$- %) 2$%)"# | %™ 8+2, +%* (-$3b ,$7$%,! %

+06 0%!*(($"- & 9+* '% "#S %"$-+&" '% O "# "#$S %08&2$0!3 >?@. I$&+0!$ '1 "#$S (+)%S$" &
(($%"J  mK +%, 17 %3 %$0"-'%! +-$ +21' 1$%! " 8% 1'- "#$ (+)%$" & (‘($%" '1 "#$ %0&2$0!
+06, 17 %. #$-$1-$h,$7$%,! '% "#$ , -$&" '% 'L "#$ %082%+- 17 %3 >?@. E2!' "H#S$ 1&+"'$- %)
&1 I$&" % 172" 07 %" "9' &'(7'%$%"16

scat = coherent T incoherent

1%2%  conerent #+85 %1'-(+" '% +:'0" "#$ I"-08"0-$. #$ Y%&HS-$%&S inconerent | &+O!S,
$+ (11 %) THHS -$2+" % :$"9$$% "HS %&'( %) +%, 1&+"S-$, ($+( +%, " | &'--$2+"$,
oS 18- 1 "HS $%1$(:2$3 SA@. ;! (72 1% "#1 &+I$ + $%I$(2% 'l N ,$%" &+2
7+-" &$2! | -$)+-$,3 >?@6
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" #$% &'(&)%* $+,% #! -% )I"*&(%.%(/ 0$% +128*+'( by (%3%'( !' #$% 4&,%' &*1#13%
+( *3&' *H+HY%5 678/ | &'H%.9%.%)% &* 4+8&'%6( "SIKS HSHH Yo+ #SY% *2: &* *3L&HHY(
23 &'# #' 3+.#5 "$%.% 6 k +'( | = k/ Hyhi -%):%";

j = k:hybdi = hfi = oA
j 6 k:Mghi = hyihbi = a2
0$% (&<%.%'H&+1 ).I** *0p)#&I" &* 'I";

d o X il . o
OT():hlou €’k + N(H%i h hi?)
jk=1

0$% *2-*#&H2H#&! !N D2 &* '%)%**+.=5 -%)+2*% #$% Ez}ﬁk €7k *H&I1 2% 1%,
+11 &'(&)%*5 "$&)$ &)12(%* 14 kI 0$% >.*# #%.: )*&(%.* #$% &'#%.9%.%")% +'( &*
)+11%( #$% )I$%.%'# ).1** *%)H& ] 0$% *%0)!'( #%.: &* P2%# (&<2*& Yo *)+##%.8&'4 +'( '+:%(
&)1$%.%'H ).1** *0)H&!'/
0$% *)+##%.8&'4 1%'4#$ &* +%.+4%( |,%. +1 &*1#13%* & #$% %"*%:-1%/ @' #$&* (%.& +#&!' #S$
*3&' *#H1Y% &* &'(%3%'(%'# 19 #$% 3I&H&!' 19 #$% *)+##%.%.5 678/
Al #$% )1$%.%'# #%.: 111B* 1&B%;

— ;2
coherent — 4 ho

+'( #$% &")!$%.%'# #%.: &*;
incoherent = 4 (|’b2I h Uz)

@' #+-1%5 0+-/C/D #3$% *)+##%.&'4 1%'4#S* +.% 1&*#%( 9!. (&<%.%'# %1%:%'#* +'( &*I1#!39
O+-/ CIE *$I"* #$% )!I$%.%# +'( &')!$%.%'# ).I** *90)#&!" 19 *1:% &:3L.#+# %1%:%'H#*/
0$%= +.% !-#+&'%( 12# 19 %F3%.&:%'#*;

0+-1% C/D; A)+##%.&'4 1%BHSG 1&4%$# %1%:%'#*5 678/

618 A)+##%.8'4 1%'4#$H | 2H | 1°C | 1®0
(10 Tm) | 0:38 0:66 | 0:66 | 0,58

0+-1% C/E; J.*K*%)#&!" 19 (&<%.%'# 184%# %1% UnttD 28m?) &* #$% )!$%.%'# ).I**
*0p)H&!'S &# )+..&%* +11 &'QL:+#&!" +ificon (10 28m?) &* #3% &')1$%.%0'# ).I*
*p)H&!'S &# &* )I"*&(%.%( +* -+)B .12'( +'( ('L# $+,% +'= &'l +#&! +-12#
*# 2)#2.% 19 #$% & Yo #H&A+#%( +#%.&+15 678/

618 @*1#13% 2)1%+. A3&'| on(10 22m?) | incon (10 28m?)
TH 1=2 1.8 797
2H 1 5:6 2:0
12¢ 0 5:6 K
14N 1 11:6 0:3
160 0 4:2 K
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"#$%H#E&'( )* +',%-)$(

" H$96&S$'(" )* +1" (1'% + (%), ,"(+&)' &, "H#" ¥)% """+ ] O1&(! $%" (-)," &' +I"

1"%&)2&( ,3,+". 4&5/ " $46 7686 9).1$%"2 0&+! :%$3,/ &+ &, ) 1),,&4-" +) $'$-3,"
$+%8&S$-, 08+ $ #'%3 &.&$% "-"(+%) 2" &+36 15+ & $ 485 $24#$+$5",/ O
<+8&-$3"% $.1-", <+ 4" $$-3,"26 =&+ 1%$3, &+ ()<-2 1$11"/ +I$+ -$3"%,

$%" +)) ,&.&-$% &' ,($++'%&'5 -5+ 2" &+3 $2 ()<-2 +1"06")%" )+ 4" %")-#'26 >)
"<H0h) %" (+&HE&H3 B&H", $ #'%3 5))2 $-+"%'$+&H" *)% %",)-#&'5 1)-3."% -$3"%, )
2"@"2 ,<4,+%S$+",6

A228+8&)'$--3 +I" 485 28B"%"(" )* ($++"%&'5 "5+ 2" &+3 U, $2 N &, $
&HE+$+&) +) 1%)4" 1%6)+"&", $2 )+1"% ().1-"C 4&)-)5&($- ,+%<(+<%", 0&+! "'<+%)',6

$46 76D "+&), " ($++H"%E&'S -5+ *)% H $2 D26 ) &'(%"S$," +!" " &+&H&+3
) <4%), )% $ ("%+$E' $+'%ES- )% +%<(+<%" &+ &, 1),,84-" +) <Dy BAE1$2
P H1 +) &(%"$," +H" ($++"%&'5 "5+ 2" &+36 &, +"('&E<" &, 0&2"-3 <,"2 &'
SY5+ F$++"06 GI3,&(, $2 $ -)+ )* &.1)%+$+ 4%"$H+1%)<5!, 0'%" .$2" +1&, 0$3 &'
<'2'%,+$'2&'5 +I" ()'*)%.$+&)' )* 1)-3."%, & +!" "+ )% $.)%11)<, ,)-&2,/ 1JK6

1"€% | 1&' $12 .$5"+&( ).+ SH, +I" " &H&H" ¥ +I" $5"+&( ,+%0<(+<%"
)* $+'0%6&$-, $2 "$4-", &'H" +&5$+&)',6

" $9%8'()* +)&(,%-

L™ 4&5 2&,$2#$+$5", )* "<+%) "C1"%&."+, &, +$+ +I"3 $%" #'%3 "C1"&#" I"("
+H"%" $%" M<,+ $ *'0 *$(&-&+&", & +!" 0)%-2/ 0I"%" ,<(! "C1"%&."+, ()<-2 1"%*)%."26
A228+&)'$--3 +!" ?2<C )* +!" &().&'5 4"$. &, 4"+0™ 10" 107 nsuron/ I7TNK 2"
1"28&'5 ) +" )<%("/ ,) $ "C1"%&."+ ()<-2 +$H" "#'%S$- 1)<%,6 &, &, $-,) +!" +%<"

)% OP;"C1"%&."+,6 9).1$%"2 0&+! +!" ,3'(1%)+%)/ 01"%" +I" ?<C &, $4)<+10'°
107 7 secong O oandwamy| | <t%) "CLU%8."+, ) $%" +&."()',<.&'56 Q<+ "#'%;
+HL %" $9%" ). 0)%H $%)<'2,6 R+ &, E<&"+ ()..)/ ",1"(&$--3 & OP;"C1"%&."+,

+) 2'<H"%$"2 +1" 1)-3."%, +) &(%"$,"§-(q) Y+ )-3 %)% +!" ()+%$,+/ 4<+ $-,) +) ,1)%+"

+" "$,<%&'5 +8."6

9)%-20&2" +!" "<+%) *$(&-&+&", J* +I" "C+ 5"%$+&) +"2 +) $ 1&5!"% $2 1&5!"% "'<;
+%)' ?<C/ +!I" S;GAP9 &, )" )* +I"6 R' T&56 7677 $-- ,(&"+&@( %"$(+)%, %)% "<+%)
($++"%&'S $%" -&,+"26
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I"IH$%6& 1H%6'($"

' USR] $'%& (34 196)" % *%$ +(,"$ "-"$. 0$(12&'3(- '1%- &(-)"-3(-%+ -2&+"%$

0("$ 0+%-'#4 5# "6%70+" 'I" $"#'%$&! $'&'($ 3- 8%$&I3-.9 1< == 3# 7"-'3(-"14 ;<

== 106# % O(,"$ (20 MW 9 >?@A4 =-'I" :;< == *2"+ &"++# %$" 2#"19 1"03&™"1 3- :3.4 ?47B
" 0$3-8&30%+ &(-&"0' 3# #1(,-4

Concept of FRM Il

Concept of FRM- I -
fluel plate  — /- central channel tube i
3 / ’ ‘Anlneb
\ /
/
\ / _ fluel element L !
controlrod ! \ /- ) N
T /| outside tube N
Be zone \ O\ / Rogelsiab —+ N
: \ | ~ fluel element Abschalistab-
Coolinggap 1| \ 1] Absstzbecken | | | | Betriebsbecken (H,0) Antiod (85)
{ % / Inner tube
A n]
g
'(/ /
g 2::;5!— /ﬁ
¢ = \ ’:# Abschaltstab (5x)  ExP-Halle
| W
(i
28 cm | | /I
‘/’ /Guwﬂsr
’ *—+ Moderator-
freoriec
Abschaltabsorber (5x) izon!
L X LS| Neutronen
== 5;:1:\,..-\ ..................................... b
% e g [
S \

:3.28" 247BC 5 *2"+ &"++ *$(7 :<D==4 1" ")(+2"1 *2"+ 0+%"# .20%6$%-"" % 1(7(."-"(2#
E(, (* &((+3-. ,%"$4 ;3.1 3# 1" $"%&'($ (* ;< ==9 >?@A4

134 *2"+ &"++# %$" "-$3&!"1 ,3Wranium 23sF20%G "I ")(+2" #1%0" (* 1" *2"+ 0+06™#
(0'373H" 'I" &((+3-. ,3" +3.' %"$  H,00 >?2@A4 !" $"%&3(- 3# *(++(,3-.C

I+(, -"2'$(- %3$" %IH#($I"1 I/ 1" Uaszsd Ugze 3# J/ *%$ +"## #'%JI+" %-1 1" -2&+"2#
&$%&K# 3-'( 0%$'#4

B#H3(- (* 1" Uozze 0$(12&"# 13.1 #0™1 -"2'$(-9 ,13&! +"%)" 'I" *2"+ &"++9 J2'
M $"E"&MIF 30%G9 >?@A J/ M 1"%)) %MD L0 3- 1" 7(1"$%'($ '%-K9 ,13&!
H2$$(2-1 1" *2"+ &"++4

" 061)0%-'%." (* 1" 1"06)/ %™'$ 3# 1" +(, %JH($0'3(- &("L&3"-' *($ -"2'S(-#4 I(
1 2-$E"&ML -"2'B(H '$Y6) ++3-. I$(2.1 1" 1'%6)/ %S Yo-1 +(#HH"H 1"3$ "-"$./4
" :3.4 242@ *($ " E26 (* '1"$738%+ -"2'$(-#4

=" 7(1"$%'($ '%-K 13M"$"-' N™ '20"# +"061 'I" -"2'$(- (1" J"%7 +3-"#4

3.4 242@ #I(# 1" 13#$3I23(- (* 1" 1"$T3&Ye+ "2'$(# 3- 1" T(1"$%'($ %$(2-1 1"
2%+ &4 TN 20" 968" H(&YML 3- %$(2-1 1T F2"+ &+ %-1 231" 1T (4 (1
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"# $9%&LI( )'%*! +,! +,1-#%."$ &!/+-0&'1 "$'0 /$-" .00$!* 0- ,0+ &!/+-0&" "-! %& +,!
#0*1-"+0-1 2,%., ,"3! " 4/5 #"5%#/# "+ " *%6!-1&+ *%'+"&.I( 7!+ +/ ! ."& | 8%".I*
"+ +,1 4/5 #'5%#/# 09 " 1-+"%& &!/+-0&' 1&'1# $!1 +0 :/%*! +,0' +0 +,! I58!-9%6#!&+(

;%:/-! <(<=> ?!/-0& '8!.+-" 09 ;@A BB 0& +,! $!9+ "&* +,! Cl+ +/!' 09 ;@A BB 0& +,!
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