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PIXEL IN

E. Hoeg  14 June 1995

MASK

PUPILS/DETECTORS

FILTER

FIELD LENS

GRID

UU

12

21
b

81

MEMORY-1

a

IMAGE

MOTION OF DIFFRACTION

LIGHT

GRID SUBSTRATE=FILTER
FOCAL PLANE

PIXEL

INTENSITY

TIME

Copenhagen University Observatory

¸&q`ÒN¦3vCu�Ó.a&��@C;>1I^�;>-NL>/_+Jp�L`;>5.2ND�Z�+NMIgNL�46DC;>+?1�HNE�461�4JZ_-NL`;>DBgIM3/_5.@C;>Mhf:�z4.�,DB23/e-I@B+?-0+.AB/
M	L�4
E?+.g3D�+6pª4�5.@C;>M�^|L>+.AB/�DB+�DB23/�*:*YXef3�CD,n,;`L`L
-3@B+NMIg3^
/�4�AC;>1Ng3AB+6;>M)4RL�;>1NDB/
1IAC;>DzE�Z_+NMIgNL�46DC;>+?1�DB+eH0/�A|4JZ_-NL>/
M�46Dc��-0+6;>1NDBA
f
�bH0��DB2I/,L�4
E.+?gID:HNE��!��n:23/
@B/
4Y�0/|L>M�L>/
13A­pb+?@BZ_Aª;>Z�465./7A
+?1	DB23/eMI/
DB/7^
DB+.@BA:+6p]DB2I/
DB/�L>/
AB^
+?-0/�-Ig3-<;`L>AeDB2)46Dc^
+.1ND|4
;>1�DB2I/eZ_+NM3gNL�46DB/
M	L`;>5?2ND
f,l:2I/eg313Z_+NMIgNL�46DB/7MÆL`;>5?2ND
P023+6nc/
=./
@
P)+6p]+.13/e+6p�DB23/
Q7ABDY+?@BMI/7@�AB-0/
^7DB@|4�+Jp�/J4J^�2�-3g3-<;`L:�z8,�B8
�ª;>A:ABDB+.-3-0/
M�HNE�DB2I/eZ�4JAB[0f



120 "/s

0.003 mm GRID PERIOD =54 mas=0.45 ms

ONE CCD

0.75 mm

0.75 mm

E. Hoeg  7 April 1995

M2 M1

1.4 mm 1.5 mm =27"

PIXEL
M130 mm

MEM-2 MEM-1MEM-1PIXELS
8 MEMORY-2 PIXELPIXEL

d

c

b M2 M1

SUBFIELD

8*0.006 mm

DETECTOR DETECTOR

READ

Scale: 18.0 "/mm

Copenhagen University
Observatory

a

*
30 mm
540"

20 * 40
STAR SUBFIELDS

0.006 mm

¸&q`ÒN¦3vCu�ÔNacX:/
DB/
^
DB+?@�pb+.@
461�4JZ_-NL`;>DBgIM3/�5.@C;>Mhf��z4?�UL�4
E.+?gIDe+Jp,DB23/e5.@C;>M�pb+.@
+.13/�+Jp&DB2I/�O.���)/�L>M3A�;>1�DB23/%p�+N^J4RL]-<L�4J1I/_+Jp:~�i
�Ci��I+?1I/
+Jp�DB23/�*Y*:X:A­;>A,;>1IMN;>^J46DB/7M�fe�bH)�­+.13/e+6p]DB2I/ �.T?T�ABgIHN�)/�L>MIA
^
+J=./
@B/7M	HNE�*:*YX«-N;>�N/�L>A
fe�b^J�­-N;>�N/�L>A�/71<L�4J@B5./
Mhf��bM)�,DB2I/
AB204JMI/
M�4J@B/J4e+6p
4
L`L&Z_/
Z_+?@BE�-N;>�N/�L>A�4J@B/e^
+J=./
@B/
M�n,;>DB2G4�Z�46AB[0P�461�+?-04J�NgI/eL�4
E./
@
P)AB+�DB2)46D:+?1<L>E�DB2I/eM3/
DB/
^
DB+?@�-N;>�N/�L>Ae@B/
Z�4
;>1�AB/
13AC;>DC;>=./_DB+�L`;>5?2ND
f



k.;>1I^7/�DB23/YZ�+NMIgNL�46DC;>+?1�-0/
@C;>+NM�MI/7-0/
13MIA:+.1�DB2I/:ACL`;>5.2NDCL>E�=?46@C;`�
4JH<L>/9@B+?D|46DC;>+?1oAB-0/7/
M«+6p�DB23/�A|4JDB/�L`L`;>DB/�5.@B/J4JD�^J46@B/�Z�g3ABD	H)/
D|4J[./
19DB2)46D�DB23/�;>1NDB/
5.@|4JDC;>+.1�+6p:DB23/�Z_+NMIgNL�46DC;>+?1�^
g3@B=./7A_4J@B/
;>1�-I2)46AB/.f&l:2N;>AYABEN13^|2I@B+?1<;>�J4JDC;>+.1�@B/
�NgN;>@B/
A�DB2)46D,DB23/�@B+?D|46DC;>+?1
AB-0/7/
M	H0/e[N13+Jn:1�;>1�@B/J4RL�DC;>Z_/
n,;>DB2�461�4J^
^
g3@|46^
E�+6pªÕÖÎ?É�×�Ø
;`p�QRT.T.T9-0/7@C;>+NMIAG46@B/�ABg3-0/
@B-0+?AB/
M�fÙ\­4J^�2�DC;>Z_/���-0+J;>1NDBA	+Jp
DB23/	Z_+NM3gNL�46DC;>+.1�^
g3@B=./�204
=./�H0/
/
1�4J^
^
g3Z�gNL�46DB/
M�4
L`L
gIAB/�p�g<L
^|204J@B5./
A
n,;`L`L�H0/�L>+N^J4JDB/
M	;>1�DB23/�Ú�Î%-N;>�N/�L>A
P�³�;>53f��<f&ionU4R;>DC�
;>135e-0/
@C;>+NM_+Jph4J1NE�M3/
AC;>@B/
M�L>/71I5?DB2�;>A�-0/
@BZ�;>DBDB/7M_4JD!ABg3^�2�DC;>Z_/
A
4J1IM�n,;`L`L
H0/�gIAB/
M9pb+?@�ABEN13^|2I@B+?1<;>�J4JDC;>+.1hf�l:2I/_L>/
135.DB2�+6p 4RL`L
n:4
;>DC;>1I5�-0/
@C;>+NM3AYZ�g3ABD,H0/:@B/
^
+?@BMI/
M�n,;>DB2�DB2I/
@B/
ABgNL>DC;>1I5_A|4JZ��
-NL>/
A
fÄl:23/�^|204J@B5./
A	L>+N^R46DB/
M«;>1�ÚÄÈ�4613MÛ;>1«DB23/9M3/
DB/
^
DB+?@
-N;>�N/�L>A�4JD_DB23/�nU4R;>DC;>135µDC;>Z�/
A�46@B/�1I+?D_g3AB/�pbgNL
4613M�DB23/
E�4J@B/
�NgN;>^�[.L>E�AB[.;>-3-0/
M�MIg3@C;>1I5�DB23/�L�46DB/
@
@B/J46M3+.g3D�-3@B+N^
/
ABA
f
l:23/�@B/7�Ng<;>@B/
MÜ46DBDC;>DBg3MI/�^
+.1NDB@B+JL,pb+?@�DB23/�AC;>Z�;`L�46@�m,Fe\&Ã�\­m
Z�;>ABAC;>+?1Ä-I@B+?-0+.AB/7M�pb+.@�DB2I/�\&kNiÝÃ�O«Z�;>ABAC;>+.1ÄHNEÙ��;>13MI/��
5?@B/
1�/
D�4
Lbf��BQJ�?�.O?��nU46A_MN;>AB^
g3ABAB/
M«HNE�³­f­=?4J1«��/7/
gNn,/
1�;>1
i
1I13/
��j�+Jp&DB204JD:@B/
-0+.@BD
f

�NfxQ?f�l:23/e�C1NDB/
5?@|46DC;>+.1WkNDB@|46DB/
5?E

i:L`L�+.-)/
@|46DC;>+?1IAe+Jp&4_*:*:XoZ�4
E�H0/eM3/
AB^
@C;>H0/
M�;>1	M3/
D|4
;`L&HNE	4
pb/7n�/�L>/
Z�/
1ND|46@BE9-3@B+N^
/
ABAB/7A
f�l:2I/�-)46ABAC;>=./�-I@B+N^7/
ABA_+6pUMI+J;>1I5
13+.DB2N;>1I5_;>A,^R4RL`L>/
M�Þ`n:4R;>DC;>135IßN;`p]DB2I/
gIAB/�p�g<Lh^|2)46@B5./7A�4J@B/:-<L�4J^
/
M
;>1�Ú�ÎNPh4J1IM�;>A�+.DB23/
@Bn,;>AB/�^J4RL`L>/
MWÞ ;>1NDB/
5.@|4JDC;>+.1hßxP�DB2NgIA:1)46Z_/7M
4
pbDB/
@�DB23/e-3gI@B-0+?AB/.f
lY23/eM3gI@|4JDC;>+.1hP!à_P)Z�4
E	H0/eAB-0/7^�;`�0/7M9HNE
n:@C;>DC;>1359n:4R;>D
�bl
��+?@%;>1NDB/
5?@|46DB/.�bl
�_4J1IM�;>D�AB2)4RL`L:;>13^�L>gIM3/�DB23/
DC;>Z_/epb+?@�4J1NE�ABgIH3AB/
�Ng3/
1NDeAB2<;`p�DC;>1I5�+6p�^|2)46@B5./7A
f
l:23/_4J^
DC;>=./�-I@B+N^7/
ABA�Þ L>/|pbD
ß0AB2N;`pbDBAe4
L`L&^�2)46@B5?/
AeDB+Jn:46@BM3A,L>/�pbD:;>1
³�;>5?A
f&�	4J1IM�ONP!n,;>DB29DB23/�4JMIMN;>DC;>+.1)4RL
@B/
ABgNL>D�DB2)46D�DB23/_-<;>�N/|L>A
4JM6á|4J^
/
1ND�DB+�DB2I/_@B/R46M�@B/
56;>ABDB/
@�46@B/��
/
@B+N/
Mhf�mU/7-0/J46DC;>135�DB2<;>A
-3@B+N^
/
ABA â�DC;>Z_/
A:;>AYn:@C;>DBDB/
1�L>/�pbD|ã?â­P0n,;>DB2	@B/
=?/
@BAB/��!+6L`;>AB2�13+6�
D|4JDC;>+.1hf�l:23/�-3@B+N^
/
ABA�Þ`@C;>5.2ND
ßhAB2N;`pbDBA�4
L`L&^�2)46@B5?/
AeDB+�DB2I/�@C;>5.2ND
4J1IM��
/
@B+N/
A:4
L`L�-N;>�N/�L>A�n,;>DB2�DB23/�2N;>5.23/
ABD�1Ng3Z�H)/
@
46D&DB2I/e=?/
@BE
L>/�p�D
f,³�;>1)4RL`L>E?PhÞ`@B/J46Mhß.-3g3AB2I/
AU4RL`L)^�2)46@B5?/
A­;>1_DB23/,@B/J4JM_@B/
56;>ABDB/7@
P
;bf /.f>PIDB23/:@C;>5.2NDBZ_+?ABD:^
+6L>g3Z_1�;>1�³�;>53f0�J^.PNHNE_+?1I/
gI1N;>D:DB+Jn:46@BM3A
4J1�+.g3DB-3gID�46Z�-<L`;`�)/
@�n:2I/7@B/	DB23/	�0@BABD_^|2)46@B5./	;>A�^
+?1N=./
@BDB/7M
DB+G4�MN;>56;>D|4
L
1NgIZ�H0/
@
f�iYL`Lc-3@B+N^
/
ABAB/
Ae2)4
=./�4�MIg3@|46DC;>+?19DC;>Z_/
^J4
L`L>/
M�DB23/�-3@B+N^
/
ABA,;>1NDB/
@B=?4RLbP)/.f 53fxP�DB2I/ Þ L>/�p�D­;>1NDB/
@B=?4RLbß�4613M	DB23/
Þ`@C;>5.2ND:;>1NDB/
@B=?4RLbßhn:2<;>^|2�46@B/�4JH0+.g3DeTNf`T?T<QeZ�A
f
*,+.Z�-0+.g31IM�-I@B+N^7/
ABAB/
A�46@B/�MI/��)13/
Mµ;>1�DB23/
AB/	DB/
@BZ�A%pb+?@_DB23/
AB-0/7^�;`�0^�+?HIAB/7@B=.4JDC;>+.1�ABDB@|46DB/
5?E�@B/
�NgN;>@B/
Mhf�lY2Ng3Aepb+.@�DB2I/�M3/��
DB/
^7DB+.@:H0/�;>135	M3/
AB^
@C;>H0/7M�23/
@B/.a

Î�ähå
æ�ä�ç�è|ähå
éJê�ê ëÖì í î<ïsæJðzñ�Î.ò�óoôsé
õzæ&öe÷�ø)ó
ì ïsù0æ|éJúIè7îNæ�éNðzñ�ÈIò�óoè|ïsú3û0æBø)öe÷ �BQR�

4JA�;`L`L>gIABDB@|4JDB/
M�;>1�³�;>5If�ONfüF�^
DB+«-I@B+N^7/
ABAB/
A�4J@B/µ@B/7-0/J46DB/7M
ý Ë	DC;>Z�/
A
Ph4JAYAB-)/
^�;`�)/
M�H)/�L>+Jn%P0;>1G4�^
+?Z_-0+.g313M�-3@B+N^
/
ABA
a

Î�þ0é6æ|é?å
æ�ïsä3ù9çhè|ähå
é6ê|êeë�ähå
æ�ä�öeÿeË ð±ÈIò

m,/J4JM<;>135�;>A
-0/
@Cpb+?@BZ_/
M�HNE
Îeè|é.î3þ0ä��hæeçhè|ähå
é6ê|ê ëÄðCè|ïsú3û0æ&ó«è�é?î3þ�ö�Ë)É3ò�öe÷eó

è|ïsú3û0æ&ö�� �zO?�
5J;>=.;>1I5��NT.ã?���eO?�.T�A|4JZ_-<L>/7AYH)/
^J46g3AB/eDB23/
@B/e4J@B/��NT�2I+?@C;>�
+.1ND|4
L
@B+Jn:Ae+6p:ABg3HN�0/�L>M3A
f�lY23/_A|4JZ_-<L>/7A�^
+?1IAC;>ABD�+6pUDB2I/_^7+.1NDB/
1NDe+Jp
DB23/	@C;>5?2NDBZ_+.ABD_Z�/
Z_+.@BE.�|QG46D�DB2I/�H0/
5J;>1I1N;>1I5�+Jpe4	@B/R46M3+.g3D
f
l:23/�^
+?1NDB/
1ND	+Jp�DB2I/�M3/
DB/
^
DB+?@	-N;>�N/�L�4J1IM«+Jp�Z_/
Z_+?@BE.�±�µ4JD
DB2)46D:DC;>Z_/�;>A:13+.D:gIAB/|pbg<Lh;>1Npb+.@BZ�46DC;>+.1W4613M�;>A:AB[.;>-3-0/
M�HNE�DB23/

-I@B+N^
/7ABA�Þ`@C;>5.2ND|ã.�Nßxf��zD�46-3-0/J46@BA�DB2)46D�Z_/7Z_+.@BE.�±��;>A	13/
/
M3/
M
MIg3@C;>1I5�@B/J46M3+.g3D
P3HIg3D­13+.D&/
AB-0/7^�;�4RL`L>E�MIg3@C;>1I5�DB23/U;>1NDB/75.@|46DC;>+?1�f
lY23/
AB/e-3@B+N^
/
ABAB/
A�4J@B/��01)4RL`L>E�^7+.Z�H<;>13/
M�;>1NDB+Ia
Î�õCè7î���é&çhè�ähå
éJê|êeë�í î<ï�æ6ðzñ�ÉIò|ó_þ0éJæ�é?å
æ|ïsäIù�ó�è|é?îIþ0ä��hæÛðzË)ò

iYpbDB/
@W4µ@B/R46M3+.g3D9-I@B+N^7/
ABA�4RL`L�^�2)46@B5?/
A92)4R=?/�H0/
/
1�AB2N;`pbDB/
M
QJÇ�-<;>�N/�L>A�DB+Jn:46@BM3A_@C;>5.2ND
f�l:2N;>A_Z_/J4J1IA�DB204JD�4Æ13/
nÄM3/
DB/
^��
DC;>+.1�-3@B+N^
/
ABA�n,;`L`L�4J^
^
g3Z�gNL�46DB/�^|2)46@B5./7A�+?1NDB+�^|2)46@B5./7A�p�@B+.Z
-I@B/
=.;>+?gIAeM3/
DB/
^7DC;>+.13A
f
lY23/,L`;>5.2ND,pb@B+?Z�461NE_5J;>=./
1�ABD|4J@­n,;`L`L�^
+.1NDB@C;>H3g3DB/�DB+eDCnc+eZ_+NM<�
g<L�4JDC;>+.1�^
g3@B=./
A
P!;bf /.f>PhDB+�È�Ê�÷	A|46Z_-NL>/
A
f
	�/_Z�4
E�AB-0/J4J[�+6p
4	Þ`MI@C;`pbDeAB^R4619Z_+NM3gNL�46DC;>+.1�M3/
DB/
^
DB+?@
ßxP�AC;>Z�;`L�4J@_DB+	DB23/_AC;>Z_-NL>/
MI@C;`pbD�AB^J461�gIAB/
M9;>1�DB2I/�;>1I^
+?2I/7@B/
1ND_;>Z�465J;>1I5�+.g3DB/
@_-)46@BD�+6p
DB2I/��)/�L>M�+6p�=.;>/7n%f
lY23/�+.H3AB/
@B=?46DC;>+?1�+.@�^|204J@B5./�;>1NDB/75.@|46DC;>+?1«ABDB@|46DB/
5?EÆ;>A�AB+.Z_/��
nY2)46D
AC;>Z�;`L�46@�DB+�DB2I/�ABD|46@
+.H3AB/
@B=.;>135	ABDB@|46DB/75.E�+6pcÀ,;>-I-)46@B^7+.A
�z�!/
@B@BENZ�461�� À�4JABA|461�QR�.�.�NP&-�f,QR�.��P&H3gIDe;>A_Z�gI^|29AC;>Z_-NL>/
@
H0/
^J4JgIAB/�DB2I/_-)46@|4JZ_/
DB/
@BA�46@B/�13+.DeABD|4J@C�CM3/
-0/71IM3/
1ND�4J1IM9^R461
H0/�^
+.1NDB@B+JL`L>/
M«HNE9DB23/�+.1N�zH0+N4J@BM�^
+?Z_-Ig3DB/
@
f�l:2I/�ABDB@|46DB/
5?E
pb+.@&/J46^|2�*:*YXeP6;`L`L>g3ABDB@|46DB/7M	;>1	³�;>53f)O<P.;>A,H3gN;`L>D�4J@B+.g31IM�4�DC;>Z_/
2<;>/
@|4J@B^�2NE«^7+.@B@B/
AB-0+?1IMN;>135�DB+9DB23/�46H0+J=?/�M3/��)1I/
M«-3@B+N^
/
ABAB/7A
4613M�DB2I/�pb+JL`L>+JnU;>135	M3/��)1<;>DC;>+?1IA
a
�BQJ�_DB2I/�nU4R;>DC;>135²;>1NDB/7@B=.4
LbP�à�Î�Õ É�Ð ÉIÉ���Z_A
P,;>13^�L>g3MI/
A�DB23/
DC;>Z_/�@B/7�Ng<;>@B/
M	p�+.@:ABEN1I^|23@B+.1N;>�J46DC;>+?1��zÕ�ÉhÐ`É3É�Î�Z�A|��P04J1IM�DB23/
DC;>Z_/%p�+.@:��AB2N;`pbDBA:L>/�pbD
�
�z�.��DB23/%;>1NDB/
5?@|46DC;>+?1²;>1NDB/7@B=.4
LbP&à�È�ëÖÉhÐ`É3ÑIÑ�Z_A
P�;>AeDB23/_^
+?1<�
ABD|461ND,DC;>Z_/:M3gI@C;>135_n:2N;>^�2�^|204J@B5./
A:4J@B/e4J^
^
g3Z�gNL�46DB/
M�;>1�4�MI/��
DB/
^
DB+.@�-<;>�N/�LbP
4JMIMN;>135µDB+�-3@B/
=.;>+?gIACL>E�4J^
^
g3Z�gNL�46DB/
M�^�2)46@B5?/
A
P
H0/�pb+?@B/�H0/|;>1I5�AB2N;`pbDB/
M	;>1NDB+�Z_/
Z_+?@BE.P0^|pBf&³�;>5If��J^.�
�zO.�_DB2I/�+N^7DB+Æ;>1NDB/
@B=?4
LbPeà�Ï«ë à�Î_ó�à�È�ö�÷�ÕÝÉ�Ð Ë0Ñ�Z�A
P
;>A_^�L>+.AB/|L>E�/
�Ng)4RL
DB+�DB23/	Z_+NM3g<L�4JDC;>+.1«-0/7@C;>+NM«4613M�DB23/
@B/�p�+.@B/
ACL`;>5.2NDCL>E�=?46@C;�46HNL>/	;>19+?@BMI/
@�DB+	Z�46DB^|29DB2I/�46^
DBg)4RL:=?4J@C;�46DC;>+.13A
+6p&DB23/e@B+.D|46DC;>+?1�AB-0/
/
M�+Jp&DB2I/eA|4JDB/�L`L`;>DB/.�
�b�N�,DB2I/eM3/
DB/
^7DC;>+.1	;>1NDB/
@B=?4RLbPhàeËhPN;>A�DB23/eDB+.D|4
L!DC;>Z�/_4
L`L>+N^J46DB/
M
DB+_4J^
^
g3Z�gNL�46DC;>+?1�+6p�^�2)46@B5?/
A,H0/|pb+.@B/
@B/J46M3+.g3D,+6p�DB23/e*:*:X%f?�CD
^
+.@B@B/
AB-)+.13MIAeDB+�4eABD|46@,;>Z�4J5./�Z_+.DC;>+?1�+6pª�.Ç_4J@B^
AB/
^.P3;bf /.f>P0DB23/
nU;>M3DB2	+Jp&4eABgIHN�)/�L>M�f�	�/
204
=?/eàeË�ë�à�Ï:ö ý Ë�Õ�ÈhÎ���Z_A­;`p
ý Ë�ë�Ë)÷IÉ0�
�zS.��DB23/	@B/J4JMI+?gID�;>1NDB/
@B=?4RLbP
à�Ñ�ë Ï3ÈIÉ�Ê�
�� ë��hÐ Ë�Z�A
P­;`p

��«ë�ÉhÐ`É3È�Z_A
P)^�pBfck</7^
D
f)�<f O<�
�z´.�YDB23/�pb@|4JZ_/�;>1NDB/
@B=?4RLbP]à���ë à�Éeó�àeË�óoà�Ñ	ë ÈIÈ3Ñ�Z�A
P
;>AeDB2I/_DC;>Z�/_4
L`L>+N^J46DB/
M9pb+?@�n:4
;>DC;>1I53P�M3/
DB/
^
DC;>+?194J1IM�@B/J46M3+.g3D
f
�CD_AB23+.gNL>M�H0/�/
�346^7DCL>EµDB23/	DC;>Z�/�;>D_D|4J[./
A_DB23/	ABD|4J@_DB+�^
@B+?ABA
4�ABgIHN�)/�L>M9AB+_DB2)46D:DB23/�13/
n¶46^
^
g3Z�g<L�4JDC;>+.1�;>A,;>1�-3204JAB/�n,;>DB2
-I@B/
=.;>+?gIA&+.13/
A
f�l:2N;>A�ABEN1I^|23@B+.1N;>�J46DC;>+?1�;>A�+?HID|4
;>1I/7M_HNE�-3@B+.-0/7@
^�23+6;>^
/�+6p&à�É0f

�<f �<f ~�@C;>M�4613M�*Y*:X

lY23/�5.@C;>MW4613M�DB2I/�*:*YXopb+?@
4��)/�L>MW46@B/�Z_+.g31NDB/
M�1I/R46@CL>E	;>1
^
+.1ND|4J^
D
P!AB/7-04J@|46DB/
M9HNE�-0/
@B2)46-3A_TNfxQRT_Z_Z	fel:23/_5.@C;>M�204JA�4
-0/
@C;>+NM�46H)+.g3D	TNf`T?T.O�Z�Z	P,/
�Ng)4RL DB+�DB23/	pb@C;>135./�AB-)46^�;>135�46D
DB2I/:n:4
=./|L>/
1I5?DB2	M3/��)1I/
M�HNE�DB2I/:^
+JL>+.g3@­�3L>DB/
@
f,l:23/,5.@C;>M�DB2Ng3A
^
+.1ND|4
;>1IA�QJT.T?T.T_=./7@BDC;>^J4RL]ACL`;>DBA�/J4J^�2�nU;>DB2�DB2I/ 46@B/J4�É�Ð`É3ÉhÎ.Ñ_Ê
ÏIÉ
�����.f
lY23/,�0/|L>M�;>A,^
+J=?/
@B/
M_HNE�4�^|2N;>-�n,;>DB2�AB/
=?/
@|4RL�*:*:XYA
P<³�;>5If)�.4NP
/J46^|2�^7+.@B@B/
AB-0+?1IMN;>135�DB+ ý
� ^
+6L>g3Z_13Ae+6pc�NT_ABg3H<�)/�L>M3A
f��bp&n,/
46ABABg3Z_/ ý � ë�Ë�/J46^|2e�0/�L>M�^
+?g<L>M�^
+.1ND|4
;>1�� *:*YX:A
PN4
L`L>+JnU;>135



DB23/,n,;>MIDB2�+6ph+?1I/,ABg3HN�0/�L>M�4JA�AB-04J^�;>1I5�H0/
Dzn,/
/
1�DB23/:*:*YX:A�+.1
DB23/�^�2N;>-�f�l:23/_A|46Z�-<L>/
A�DB2NgIAe^
+?@B@B/
AB-0+?1IM�DB+ ý � M3/
DB/
^
DC;>+?1
-3@B+N^
/
ABAB/
A
f
l:23/�ABD|4J@�L`;>5.2ND�2)46A�DB+W-04JABA�DB2I@B+?gI5?2oDB23/�5?@C;>M«ABgIH3ABDB@|46DB/?P
n:2N;>^�29Z�4RE�4
L>AB+�46^
D�4JA�DB23/_^
+JL>+.g3@%�3L>DB/
@�@B/
�NgN;>@B/
M9DB+�L`;>Z�;>D
DB23/eH04J1IM3n,;>MIDB2�DB+�4JH0+.g3D
�.T?T�1IZ 46A,-3@B+.-)+.AB/
M�HNE����!fNl:2<;>A
4J@B@|46135./
Z_/71ND_@B/
�NgN;>@B/
A�4	5.+N+NM�+?-IDC;>^J4
L:�Ng)4RL`;>DCE�+Jp�DB23/�ABgIHN�
ABDB@|4JDB/�n:2<;>^|2	AB23+.gNL>M�13+.D,H0/
M<;`��^
g<L>D
DB+�46^|2<;>/7=./.fc�C1�DB2I/ �!�
-3@B+.-0+?A|4RLbPcAB2I+Jn:1Æ;>1²³�;>5If,Q7H�P�DB2<;>Ae;>A�1I+?De@B/
�Ng<;>@B/7MµH)/
^J46g3AB/
DB23/%�3L>DB/
@:;>AY-NL�46^7/
M�^|L>+.AB/�DB+_DB2I/e/7�.;>D�-3gI-N;`L>A
fek.;>Z�;`L�4J@CL>E.P�DB23/
g31<;`p�+.@BZ�;>DzE�+JphDB23/�*:*:XµZ�g3ABD­H0/:2N;>5.23/
@­;>1�DB23/,-I@B/7AB/
1ND,-3@B+6�
-0+?A|4RLbfWj­g3D�461�4
=?/
@|465J;>1I59+Jp:13+.1N�Cg31N;`pb+.@BZ�;>DC;>/7A�;>A�46^|2<;>/
=?/
M
H0/7^J46g3AB/eDB2I/:ABD|4J@BA,Z_+J=./
4RL>+?1I5�DB2I/:-N;>�N/�L>A
4613M�H)/
^J46g3AB/eDB23/
E
^
@B+?ABA�Z�461NE
M<;`Å�/
@B/
1ND�-N;>�N/�L>A,4
L>+.135�MN;`Åh/
@B/
1ND!L`;>13/
A
fc�¨p3DB23/­AB/
-N�
4J@|46DC;>+.1�+6p&5?@C;>M94J1IM�*:*:XÛ;>A
/
5IfUT<f>QJT�Z_Z DB23/_�bZ_+.13+N^�23@B+6�
Z�4JDC;>^J�UL`;>5?2NDe+6pc4_ABD|46@,;>1�DB2I/�TJDB2�4613M9Q
ABD:+.@BM3/
@BA
n,+.gNL>M�H)/
AB-3@B/J46M�+J=./
@���/
�Ng<;>MN;>ABD|461ND�^�;>@B^�L>/
A�+6p%T<f T.T.S�Z_Z�M<;�4JZ_/
DB/
@
AC;>13^
/eDB23/e46-)/
@BDBgI@B/e@|4JDC;>+�+Jp�DB23/�H0/R46Z_A­;>A
Q.a �.T<f&l:23/�^�;>@B^�L>/7A
P
+?@�AB23+.@BDeAB-0/
^7DB@|4�+6p&DB23/_-3gI-N;`L>A
P&4J@B/�AB-)46^
/7M�HNEG461W461356L>/_+Jp
ÈhÐ`Ñ���Î3ÎIÐ Ñ9ë ÉhÐ`È3ÈÆ@|4JM<;�4J1�AC;>13^
/�DB2I/�H)46AB/�L`;>13/�+6p
DB2I/_;>1NDB/
@C�
pb/7@B+.Z_/
DB/7@%;>A��Nf`S	Z 4J1IMWDB2I/�p�+N^J4RL&L>/
135.DB29;>A_Q.Q?f`S	Z	f�l:2<;>A
^
+?@B@B/
AB-0+?1IM3AeDB+�T<f T.�?��Z_ZÄ+?1	DB23/_*:*:X%f
l:23/�M<;>A|4JMI=?461ND|4J5./
A�+6p DB2I/�-3@B/
AB/
1ND�-I@B+?-0+.A|4
L�46@B/�-0/7@B204J-IA
+?gIDzn,/�;>5.23/
M9HNE�DB2I/�5.@B/R46DB/
@
AC;>Z_-<L`;>^|;sDzE.f�°Y+_�0/|L>MÆL>/
13AB/
A�4J@B/
@B/
�NgN;>@B/
M�DB204JD	^
+?g<L>M�H0/�M<;`��^
g<L>D�DB+WZ�461NgNpz46^7DBgI@B/�4J1IM«DB+
4JM6áBg3ABD!;>1�DB2I/,@C;>5?2ND�-0+.AC;>DC;>+?1�@B/�L�46DC;>=?/YDB+
DB2I/&Z�4JAB[�;>1_³�;>53fIQ7H�f
l:23/	/���^|;>/
1I^7Eµ+Jp
DB2I/�-3@B/
AB/
1ND_-3@B+.-0+?A|4RL
;>A_1I+?D_4JA_2N;>5.2«4JA
DB2)46D
+6p&DB23/_4JZ_-<L`;>DBg3M3/�5?@C;>M�AB2I+Jn:1	;>1W�!�!�B³�;>53f�´6i�H)/
^J46g3AB/
DB23/egI13Z_+NM3g<L�4JDB/
M�L`;>5?2NDY;>1�DB23/_Q
ABD:+.@BM3/
@�AB-)/
^
DB@|4_4JD�8,�±8Ü;>A
;>13^�L>g3MI/
Mhf��z1�DB23/�-I@B+?-0+.A|4
L:HNE��!�«DB2I/�g31IZ�+NMIgNL�46DB/
M9L`;>5?2ND
;>A 4RL>n:4
ENA�ABDB+?-I-)/
M�HNE�DB2I/eZ�46AB[NA
f,�zD:AB2I+?g<L>M�H0/�1I+?DB/
M�DB204JD
DB23/_;>Z�465?/
A�46D�� 4J@B/�;>1W-I@C;>13^�;>-NLs/�Z_+NM3gNL�46DB/
MhP,1)46Z_/|L>E9HNE
DB23/��613M�+.@BM3/
@�;>Z�465?/_pb@B+.Z DB2I/�+.DB23/
@e/
1NDB@|4613^
/_-3g3-<;`Lbf�³I+?@
4J194JZ_-<L`;>DBg3M3/	5.@C;>MhP�2I+Jn,/
=?/
@
P�DB2I/�AB/
^
+?1IM�+.@BM3/
@�;>Z�4J5./_2)46A
�
/7@B+�;>1NDB/
13AC;>DCE.f�l:2<;>A�;>Ae13+.D
DB@BgI/�p�+.@�DB23/�-I2)46AB/�5.@C;>M�n:2I/7@B/
DB23/_8,�b;>Z�465?/
A
46@B/eDB23/
@B/�pb+?@B/�Z_+NM3gNL�46DB/
Mhf
l:23/Y@B/7�Ng<;>@B/
M�Z�4JAB[.;>1I5�+6p�DB23/:Z_/
Z_+?@BE�-N;>�N/�L>A,2)46A&H0/
/
1�ABg3^��
^
/7ACpbg<L`L>E�DB@C;>/
M�+.1	pb@B+?1NDBAC;>MI/�*Y*:X:A
P0H3gID
1I+?D�+.1�H)46^|[NAC;>M3/�;`L`�
L>g3Z�;>1)46DB/
M�+.13/
Aen:23/
@B/_DB23/_4
L`;>5.13Z_/
1ND_n,+?g<L>M�H0/_Z�+.@B/_MN;`ps�
�)^
gNL>D
f:\�=.4J-0+.@|4JDC;>+.1�+6pª461�;>1NDB/7@Cpb/
@B/
13^
/e�IL>DB/
@
+.1G4%H)46^|[NAC;>MI/
;`L`L>g3Z�;>1h4JDB/
M�*:*:XÛ;>A:-I@B+?H04JH<L>E�-0+?ABAC;>H<L>/?f

�<f �<f>Q.f kN+.Z�/�XY/
DB/
^7DB+.@
�ª@B+?H<L>/7Z_A

i�-3@B+.HNL>/
Z +6pcDB2I/�*:*:X�46A
MI/
AB^7@C;>H0/
M�n:46A
-0+6;>1NDB/7M9+.g3DeHNE
³I@B/7M�À�46@B@C;>Ae�BQR�.�.SNPh-I@C;>=0fc^
+.Z�Z	f:4JD�8
kI°
F�P)³�L�465.ABD|4
Å�kND|4R�
DC;>+?10��fU\­4J^�2�MI/
DB/7^
DB+.@,-N;>�N/�L]204JA�4J1�4J@B/J4�4JH0+.g3D_ÎeÊ�ÎeZ_Z
�.P
Z�gI^|2ÖL�4J@B5./
@«DB2)461�g3ABg)4RLW-<;>�N/�L>A¶nY2N;>^|2�Z�4
EÄH0/�g3-ÖDB+
Ñ3ÉµÊ�Ñ3É���Z
�<f�i ^
/
@BD|4R;>1�=.+JL>D|465?/�5?@|46MN;>/
1ND�;>A�@B/
�.�NgN;>@B/
M
DB+�AB2N;`pbD�DB23/e^�2)46@B5?/
A�pb@B+?ZÄ-<;>�N/�L&DB+�-N;>�N/�Lc4613M�DB2N;>A�5.@|4JM<;>/71ND
n,+?g<L>M�H)/e/
�N^
/
ABAC;>=?/�L>E�L�4J@B5./epb+.@,DB23/e-3@B+.-0+?AB/
M�AC;>�
/e+6p]MI/7DB/
^��
DB+?@�-N;>�N/�Lbf9l:23@B/
/�^
+.13^
/
-3DBg)4RL`L>E�M<;`Å�/
@B/
1ND�AB+6L>g3DC;>+.13A�DB+�DB2<;>A
-3@B+.HNL>/
Z�n,/7@B/�ABg35.5./7ABDB/
M�f
F�13/�AB+JL>gIDC;>+?1�;>A�DB+�MN;>=.;>MI/�DB23/�*:*YX�M3/
DB/
^
DB+?@�-N;>�N/�L>A�;>1NDB+�4
1Ng3Z�H)/
@:+6p�Z�+.@B/�1)46@B@B+Jn«-N;>�N/�L>AY;>1�DB2I/
M<;>@B/7^
DC;>+.1�+Jp�Z_+?DC;>+.1hf
i:pbDB/
@&461e;>1NDB/
5?@|46DC;>+.1_;>1NDB/
@B=?4
LbPIà�È�ë�ÉhÐ`ÉIÑ3ÑYZ�A
P.DB23/,^|204J@B5./
A
4J@B/,^
+.13^
/
1NDB@|4JDB/
M_HNEeAB2N;`pbDC;>135%;>1NDB+
+.13/,Z_/
Z_+?@BEe-<;>�N/|Lbf:³I@B+?Z
DB23/
@B/�DB2I/
EG46@B/eZ�g<L>DC;>-NL>/
�N/
M�4J1IM�ABg3Z_Z_/
M�4JD:-I@B+?-0/
@�-32)46AB/
;>1NDB+�+.13/�+6p�/|;>5.2ND�Z�/
Z_+.@BE�-<;>�N/|L>A
f
i
1I+?DB2I/
@�AB+6L>g3DC;>+.19;>A_DB+	g3AB/�4	2NENHI@C;>M�DB/
^|231<;>�Ng3/�+6p:-323+.DB+6�
MN;>+NMI/7A�4613M�*:*:XYA
f¶\&46^|2«-I23+.DB+NMN;>+NMI/�4JD	DB23/�-<L�4J^
/9+6p�4
M3/
DB/
^
DB+?@e-<;>�N/|L­;>A
^
+.131I/7^
DB/
M�DB+	4�*:*:X�@B/J46M�@B/
5J;>ABDB/
@
fel:23/
-3204JAB/��z^
+.@B@B/7^
D,4J^
^
g3Z�gNL�46DC;>+?1_;>A!DB23/
1�M3+.13/,/�;>DB23/
@!;>1�4,M<;>5J;>D|4RL
^
+?Z_-3gIDB/
@
+.@,;>1��_*:*:XoZ_/
Z�+.@BE�-<;>�N/|L>A
f

i�DB2N;>@BM9AB+JL>gIDC;>+?1�;>A�4RL>AB+G4�2NENH3@C;>M9n,;>DB2�-I23+.DB+NMN;>+NMI/7A
f�lY23/
*U2)46@B5?/�Ã	+NMIgNL�46DC;>+?1�XY/
=.;>^7/��z*:Ã�X��!;>A:MI/7AB^
@C;>H0/
M�HNE�°
46[?4R�
Z�g3@|4	��Ã�46DBABg3Z_+.DB+��BQJ�.�NQJ�e4J1IM�Z�4J1Ng<p¨46^
DBg3@B/
M9HNEGFYL>ENZ��
-Ig3AeF�-3DC;>^J4RLc*,+3fxP)l�+.[NE.+3f,l:23/_*:Ã�Xon,+?g<L>M�AB/
/
Z�;>1NDB/7@B/
ABDC�
;>1I5epb+.@�AB-)46^7/�4JABDB@B+.Z_/7DB@BE%pb+?@ª;>DBA&-0+?DB/
1NDC;�4RL`L>E�2N;>5.2�+.-0/7@|46DC;>135
AB-0/
/
MhP!ABZ�4RL`Lc-<;>�N/�L&AC;>�7/	�zS���Z���P�4613M	L>+Jn�-)+6nc/
@�^
+?1IABg3Z_-N�
DC;>+.1hPhHIg3DY;>D
^J461�+.1NL>E�H0/�g3AB/
M	;>1�ABD|4J@B/eZ_+NMI/?�h1I+?DUp�+.@:MI@C;`p�D
AB^J461hf
lY2Ng3A
P]4RL`L&DB23/
AB/_AB+6L>g3DC;>+.13A�n,+.@B[�n,;>DB23+.g3DeDB2I/�-I@B+?-0+.AB/7M�L>/�pbD
AB2<;`pbDC;>135�+6p ^�2)46@B5?/
A
�e4
L`L�4J^
^
g3Z�gNL�46DC;>+?1o+Jpe^|204J@B5./
A_;>A�MI+?1I/
;>1�Z_/7Z_+.@BE.P�13+.DY;>1WDB2I/�MI/7DB/
^
DB+.@e-N;>�N/�Lbf�kN-04J^
/�+.1�DB23/_^�2N;>-
pb+.@�@B/
�NgN;>@B/
M�Z_/
Z_+?@BEÆ;>A_@B/R46MN;`L>E�4
=.4
;`L�46HNL>/Æ;>1�DB23/_M3/
DB/
^
DB+?@
MI/
AC;>5?19Â��<P3^�pBfc³�;>5If)�If

�<f �<f �<f *U+?ABZ�;>^�m:4
E�X�4JZ�465?/

i�13+.DB23/
@_-3@B+.HNL>/
Z /
AB-0/
^|;�4RL`L>E�+Jp:L�46@B5./G*:*YX�-N;>�N/�L>A_;>A_DB2)46D
DB2I/
E�n,+?g<L>M�H0/_L`;�46HNL>/�DB+	5.@|4JMIg)4RL
M)46Z�4J5./�HNE�^
+?ABZ�;>^�@|4
ENA
MIg3@C;>1I5�DB2I/�L`;`pb/
DC;>Z_/?f�X�4
=.;>M��hgIZ�Ho�BQR�.�.SNP,-3@C;>=0f�^
+.Z_Z�f`�
1I+?DB/
A
a��?lY23/�Z_/
DB23+NM�+6p:@B/
-)/J46DB/
M9pb+?@Bn:46@BM²4613M9H04J^�[NnU46@BM
^�L>+N^�[.;>135«2)46A	AB/7@C;>+.g3A�^
+.13AB/
�Ng3/
1I^7/
A	pb+.@�DB2I/�-)/
@Cpb+.@BZ�4613^
/.P
/
AB-0/
^�;�4
L`L>E�;>1�DB23/�@B/
5J;>Z_/«+6p�@|4JM<;�4JDC;>+.1ÄM)46Z�4J5./
M *Y*:X:A
f
*U2)46@B5?/eDB@|46-3A,n,;`L`L�H0/�H3g<;`L>MN;>105�gI-�M3gI@C;>135�DB2I/:L`;`pb/
DC;>Z_/.fUXY/��
-0/
13M<;>135�+.1�DB2I/�^|204J@B5./_-)46^|[./
D
AC;>�
/�4J1IM�DB2I/�^�L>+N^|[�DC;>Z�;>135.A
DB2I/
@B/cnU;`L`L�H0/:4,^
+.Z�-<L`;>^J4JDB/
M	@B/|L�46DC;>+.1�pb+.@�DB23/,DB@|46-3-N;>1I5e-3@B+.HN�
46HN;`L`;>DC;>/
A6fUÀY+Jn,/
=?/
@!DB23/&@B/
-0/J4JDB/
M�H)46^|[e4J1IMepb+?@Bn:46@BMe^�L>+N^|[.;>135
;>AYDzEN-<;>^R4RL`L>E	g3AB/
MG46A:4eZ_/
DB23+NM�+6p�MN;�465?1I+?AC;>1I5G*:*YX�M)46Z�465./
H0/
^J4JgIAB/	;>D_=?/
@BE9/���^�;>/
1NDCL>E�2N;>5.2NL`;>5.2NDBA�n:23/
@B/�DB@|46-3A�+N^
^
g3@
P
HNE�@B/
-0/R46DB/
M«�IL`L`;>135«+6p�DB23/�DB@|4J-�P 4613M«ABgIH3AB/
�Ng3/
1ND�@B/�L>/J46AB/
DB+�p�+6L`L>+Jn,;>1I5�^�2)46@B5?/�-)46^|[./
DBA
f��&/
@BE�+.HN=.;>+?gIAe^|2)46@B5./�ABDB@B/J4J[NA
46-3-0/J46@_;>1�1I+?@BZ�4RL *:*:X �h4JD��0/|L>MIA�AB+�+.-0/
@|4JDB/
Mhf�³I+.@_DB23/
~�i��Ci ^J4JAB/�DB2I/�MI/
-3DB2«+6p Z_+NM3g<L�4JDC;>+.1¶4613M�-0+?ABAC;>H<L>E«/
=?/
1
DB2I/�-3204JAB/	;>1<p�+.@BZ�4JDC;>+.1�n,+.gNL>M«H0/�MN;>ABDB+.@BDB/
Mhf�lY2N;>A�n,+.gNL>M
1I/
/7M�=?/
@BE	^J4J@B/�pbgNLc46ABAB/
ABABZ�/
1ND
f ��®�lY2N;>Ae-3@B+.HNL>/
Z�Z�4
E�-0/
@C�
204J-IA&H0/:AB+6L>=?/
M�HNEe+.13/Y+JphDB23/Y2NENH3@C;>M�DB/
^|2I1N;>�NgI/7A,Z_/
1NDC;>+?1I/
M
;>1�k</
^7D
f0�Nf`�NfxQ?P31I+?1I/e+Jp�n:2<;>^|2�g3AB/�@B/
-0/R46DB/
M�^�L>+N^|[.;>135�;>1�DB23/
*Y*:Xef

�Nf`ONf m,/J4JMI+?gID�°:+6;>AB/�4613M��C13-3gID
*:46D|4
L>+.5.g3/

lY23/e�Ng3/
ABDC;>+.1�+6p&@B/J4JMI+?gID:13+6;>AB/_AB2)4RL`L]H0/�M<;>AB^
g3ABAB/
M�H0/
^J4JgIAB/
+6p,;>DBAe;>Z_-0+?@BD|4613^
/�pb+?@eDB2I/�+.-3DC;>Z�4RL:^|23+6;>^
/�+6p:DB23/_n,;>MIDB2W+6p
DB2I/�*:*:XYA
P.;bf /.f>PNpb+.@ ý � P)4J1IMG4RL>AB+�pb+?@,DB23/e�NgI/
ABDC;>+?1�n:2I/
DB23/
@
4ÆL�46@B5?/�;>1I-3g3D	^J4JD|4RL>+.5?gI/�;>A	@B/
�NgN;>@B/
M«pb+.@�DB23/�Z�;>ABAC;>+.1hf�i
ABZ�4RL`L�;>1I-3gID
^J46D|4
L>+.5?gI/�+6pª46H0+?gID 4%Z�;`L`L`;>+?19ABD|46@BA&;>AY@B/7�Ng<;>@B/
M
pb+.@eM3/
DB/
@BZ�;>1)46DC;>+?1�+6p:DB23/_@B/J4
L`�CDC;>Z�/�A|4JDB/�L`L`;>DB/�4JDBDC;>DBgIM3/.P�H3g3D
n,/,n:4J1ND!DB+�AB/7/,n:2I/
DB23/
@&4,L�46@B5./,;>13-Ig3D&^J46D|4
L>+.5.g3/:^
+.1ND|4
;>1<;>135
4RL`L&A|4
E�S?T�Z�;`L`L`;>+.1�-I@B+?5.@|4JZ�ABD|46@BA,;>A�4RL>AB+�@B/
�NgN;>@B/
MÆ;>1�+?@BMI/7@
DB+	+.H3AB/
@B=?/�p¨4R;>1NDeABD|46@BAe+Jp:4JH0+.g3D
!�ë�Î.Ñ	Z�4J5	n,;>DB23+.g3D_4J1
/
�N^
/
ABAC;>=?/_1I+J;>AB/%;>1NDB@B+NM3g3^
/
M�HNE�DB23/�@B/J46M3+.g3D
f
lY23/:@B/J46M3+.g3D&+6p�4�A|4JZ_-<L>/,;>A:4J^
^
+?Z_-<L`;>AB23/
M�;>1�4�DC;>Z_/"
���4613M
;>DYn,;`L`L�;>1NDB@B+NMIg3^
/�4�1I+J;>AB/�#$��;>1	DB23/eA|46Z_-NL>/�n:2N;>^�2�;>A,L�46@B5./7@
pb+.@
ABZ�4RL`L&=?4RL>g3/
Ae+Jp%
���f:�¨pc4�A|4JZ_-NL>/_^
+.1ND|4
;>1IA ý
&�'�( p�@B+.Z
DB2I/�ABD|46@ 4613M�H)46^|[N5.@B+?gI13M�DB23/�DB+.D|4RL&ABD|4JDC;>ABDC;>^J4RLc/
@B@B+?@�#*)�+6p
DB2I/eA|4JZ_-<L>/�;>AY5J;>=./
1�HNE

# �) ë ý & ó+# �� ð±Ñ3ò

l,EN-<;>^R4RL�-04
;>@BA,+6p�=?4RL>g3/
A­;>1�g31<;>DBAc+6p-,`TNf`T?T<Q:Z_A
P)Q:/��/.h4J@B/%�0
��
P
# � �1���BQ?PxQRT<�hSNP`ÇN�)�.T<P �I��QJT?T<P �<�h�?T.TNPxQ?f`SN�I��S.TNPxQR��Ph46^7^
+.@BMN;>1I5�DB+
m f ³­fh°,;>/�L>AB/
19�BQR�.�.ONP0-3@C;>=0f,^
+?Z_Z	f ��f
³I+.@c4�ABD|46@&+6p%!�ë Î.Ñen,/:^J4J1_/
�N-0/
^7D:4Y^
+?gI1NDc@|46DB/,;>1�~�i��zi
+6pU46H0+?gID�ÎIÎ2�IÉ_/�L>/7^
DB@B+.13A|¬6AeH0/72<;>13M�461�4JZ_-NL`;>DBgIM3/�5.@C;>M�4613M



4�^
+6L>+?gI@e�IL>DB/7@
f_l:2I/�L`;>5.2NDepb@B+.Z 4_ABD|4J@enU;`L`LcH0/_MN;>ABDB@C;>H3gIDB/
M
+?1�QJ´eA|46Z�-<L>/
A:H0/7^J46g3AB/�4%5J;>=./
1�ABD|4J@,Z�4
E�4J^
^
g3Z�gNL�46DB/�L`;>5?2ND
+?1NDB+eDCn,+:M3/
DB/
^
DB+?@­-N;>�N/�L>A,M3gI@C;>135�4YAC;>1356L>/
MI/7DB/
^
DC;>+.1�-I@B+N^
/7ABA
f
l:2N;>AYZ�/J4613A,+.1�4
=./7@|465./ ý
3 ëÖÎ3Î��3É54BàeË6�hÎ2�54 ý7� /�L>/
^
DB@B+?1IA
-0/7@_A|46Z_-NL>/.f�iÄ^|2I+J;>^
/	+Jp ý � ë Ë�4613M�
��Äë ÉhÐ`ÉIÈ	Z�A%;>A
@B/J4JAB+.1)46HNL>/_AC;>13^
/%;>D
56;>=?/
Ae4�@B/R46M3+.g3DY13+6;>AB/�+6p-#%�� ë Î��7898
ý
3 ë ÑI÷0f�l:2NgIA�DB23/�@B/J46M3+.g3D�+6p�4
L`LeA|46Z�-<L>/
A�-)/
@BZ�;>DBA�4
ABgN��^�;>/
1NDCL>E�ABZ�4
L`L�@B/J4JMI+?gID
1I+J;>AB/.f
l:23/,^
+.@B@B/7AB-0+.13M<;>135�@B/J46M3+.g3Dª;>1NDB/7@B=.4
L0+Jph´Nf �
Z_A�;>A&=./7@BE�ABZ�4
L`L
^
+?Z_-)46@B/
M�DB+_DB23/��.�?S_Z_A,pb@|46Z_/�;>1NDB/7@B=.4
Lbf
�zD�;>A�13+.DB/
M�DB204JD�4J1%;>13-Ig3D�^J4JD|4RL>+.5?gI/:+JphS?TUZ�;`L`L`;>+.1�ABD|46@BA�5J;>=./
A
4J1�4R=?/
@|465?/_+6pcTNf`T?O6��ABD|46@|¬JABgIHN�)/�L>M�f�k.;>1I^7/�/J4J^�2�ABD|46@
4
Åh/
^
DBA
Dzn,+�ABgIHN�0/|L>MIA_M3g3@C;>1I5�4�pb@|4JZ_/%;>1NDB/7@B=.4
L
46H)+.g3D�Ç�-)/
@B^
/
1NDe+Jp
DB23/
AB/e4J@B/:4RÅ�/
^
DB/
Mhf&�¨p]461�;>13-3gID,^R46D|4RL>+?5.g3/�n,/7@B/Yg3AB/
M_M3g3@C;>1I5
@B/J4JMI+?gID�+.1NL>EWÇ�-0/
@B^7/
1NDe+6pcDB2I/�A|46Z_-NL>/
A�n,+.gNL>M92)4R=?/_DB+	H)/
@B/J4JM�46A Þ ACL>+Jn,L>E0ß�46A
Z_/
1NDC;>+.13/
Mhf:l:2I/�@B/
ABD:^
+.gNL>M�H0/��NgN;>^|[.L>E
AB[.;>-3-0/
M�DB2NgIA�A|4
=.;>1359DC;>Z_/	pb+?@�4ÆL�46@B5?/
@�
 � pb+?@_DB23/�gIAB/�p�g<L
A|4JZ_-<L>/7A
f
j­gID:DB2N;>A�A|4
=.;>135�;>A
1I+?D:1I/
^7/
ABA|46@BE.f
�zD�AB/
/
Z�A�DB23/
@B/�pb+?@B/�DB2)46D
nU;>DB2�@B/7AB-0/
^
DeDB+_@B/R46M31I+J;>AB/	4�L�4J@B5./
;>13-Ig3D	^R46D|4RL>+?5.g3/�nc+.gNL>M�13+.D�H0/	Z�4613M04JDB+.@BEµp�+.@_DB23/�;>1NDB/
@C�
pb/7@B+.Z_/
DB@C;>^�-04J@BD_+6p
DB23/�Z�;>ABAC;>+.1hf�j­g3D�;>D�204JA_H0/
/71µA|4
;>M9;>1
MN;>AB^
g3ABAC;>+.13A�+Jp,DB2N;>A�-04J-0/
@eDB2)46DeDB23/_4JH0+J=./�46ABABg3Z_-3DC;>+.13A_+.1
@B/J4JMI13+6;>AB/�46@B/e+.-3DC;>Z�;>ABDC;>^_;>1�4�AB-)46^
/e/71N=.;>@B+.13Z_/
1ND
f

O<f X
\ªl
\&*,l�Fem�X�\&kN�B~e°�Â_�e®�³!Fem«i��&ÀYi kI\�~em,�BX

l:23/_4JH0+J=./�MI/
DB/7^
DB+.@:M3/
AC;>5.1WÂ�Q�n,;>DB2I+?gID:�0/�L>M	L>/71IAB/
A�;>A
1I+?D
ABgN;>DB/
M9pb+.@�4�-32)46AB/	5?@C;>M9AC;>13^
/	DB23/�Z_+NMIgNL�46DC;>+?1µ;>1�DB23/_DCn,+
-3gI-N;`L>A�46@B/_AB2N;`pbDB/
M�;>19-I2)46AB/�HNE;:­f_l:23/_^
+.Z�HN;>1I/
M9L`;>5?2ND%;>A
DB23/
@B/�pb+?@B/�g313Z_+NMIgNL�46DB/7M�f
³�;>/�L>M�L>/
1IAB/7A�46@B/�@B/
�Ng<;>@B/7M9DB+_;>Z�465?/_DB2I/�DCnc+_-Ig3-N;`L>A�+?1�MN;`ps�
pb/7@B/
1NDeMI/7DB/
^
DB+.@BA
f�l:2N;>A%;>A�46^|2N;>/
=./
M�HNE�DB23/�+.-3DC;>^J4RL:ABENABDB/7Z
;>1�³�;>53f0�Ifc*,E.L`;>13MI/
@:L>/
13AB/
A�-0/7@B-0/
13M<;>^
gNL�4.@eDB+_DB23/�Z_+?DC;>+.1�+Jp
DB23/_ABD|46@BA
AB2I+Jn:1	;>1��N4	4J1IM��?H�Ph;>Z�4J5./_DB23/�-3g3-<;`L>A�+.1�AB/
-)4R�
@|4JDB/�M3/
DB/
^
DB+?@�-N;>�N/�L>A
f
lY2N;>AY;>A
AB2I+Jn:1�4JDYL>+Jn,/
@:@C;>5?2ND�pb+.@:DB23/
Dzn,+�ABD|4J@BA:i�4J1IMGjYf3lY23/e-3gI-N;`L>Ae4J@B/e1I+?@BZ�4RL`L>E�/�L>+?1I5�46DB/
M�4JA
AB23+JnY1�pb+.@�i�H0/7^J46g3AB/�DB23/,;>Z�465?/U;>A&+.1NL>E_AB2)46@B-�-0/
@B-)/
1IMN;>^
gN�
L�4J@,DB+eDB2I/:^
E.L`;>13M3/
@,L>/
1IA
fUF�1I/:+Jp!DB23/:-Ig3-N;`L>AUp�+.@cjW;>A&MN;>=.;>MI/
M
;>1NDB+�DCnc+�1)46@B@B+Jn,/
@�;>Z�465?/
A	H0/7^J46g3AB/�DB2I/	�)5.g3@B/�AB23+6n:A�DB23/
Z_+?Z_/
1NDen:23/
194�H0/J4JZ�-04JABAB/
A�pb@B+?ZÖ+?1I/�L>/71IA�DB+�DB2I/_13/
�ND
f
�z1µ-3@|46^7DC;>^
/�DB2I/eáBg313^
DC;>+.1�H0/
DCnc/
/
19L>/
13AB/
A_;>A_-I@B+?H04JH<L>E�1I+?D
=?/
@BE	AB2)46@B-�H0/
^J4JgIAB/�+6p&Z�461NgNpz46^
DBg3@C;>135	;>Z_-0/
@Cpb/7^
DC;>+.13A
f�j­g3D
DB2N;>A	;>A�1I+?D	^
@C;>DC;>^R4RL�-I@B+J=.;>M3/
M�DB23/	áBg31I^
DC;>+?1Û;>A�ABgN��^�;>/71NDCL>E
g31<;`p�+.@BZ 4RL>+.135	DB23/�L>/
13AB/
A
f
l:23/�MI/
DB/7^
DB+.@_-N;>�N/�L>A�^J461�2I/
@B/�H)/	+.1NL>E«TNf`�?SÆZ�Z n,;>MI/�4JA
AB23+JnY19;>1Ü³�;>5If&�.HhP&DB2NgIA_/R46AC;>1359DB2I/�-I@B+?H<L>/7Z M<;>AB^
g3ABAB/
M�;>1
kN/
^
D
f?�Nf`�NfxQc4613M�4RL`L>+Jn,;>135eZ_+.@B/&AB-04J^
/­pb+?@hDB2I/&Z_/
Z_+?@BE�-N;>�N/�L>A
f
l:23/Y+?HIAB/7@B=.4JDC;>+.1_;>A&^J46@B@C;>/
M�+?gID�HNE�4�MI/7DB/
^
DC;>+.1�-I@B+N^
/7ABA,MIg3@C�
;>135�461e;>1NDB/
@B=?4RLhàeË�46A�M3/��)1I/7M�;>1_\��0f3�z�.��f�l:23/,@B/J46MN;>135eAB204
L`L
-3@B+NMIg3^
/eDzn,+�Z�+NMIgNL�46DC;>+?1�^
gI@B=?/
A,^
+?@B@B/
AB-0+?1IMN;>1I5�DB+�DB23/:DCn,+
-3gI-N;`L>A
f
lY23/�pb@|4JZ_/�-3@B+N^
/
ABA \ª�0f��b�N�­;>A�DB2Ng3A:^�2)46135./
M	;>1NDB+

Î%õzè7î<��é�çhè|ähå
é6ê|ê�ë�íeîNïsæJðCñ�É3ò�ó
þ0éJæ|é.å
æ|ïsä3ù	ó�è�é?î3þ�ä��hæ,öeÈ �z´?�

l:23/YL`;>5.2ND,pb@B+?Z�4�ABD|46@­;>A,DB23/
@B/�p�+.@B/:1I+?@BZ�4RL`L>E�M<;>ABDB@C;>H3g3DB/
M�+.1
��ã.�_A|46Z_-NL>/
Ae-0/7@e*:*:X%f0�z1	AB+?Z_/�^R46AB/
A
DB2I/�L`;>5?2ND�;>A�MN;>=.;>MI/
M
4JZ_+.135�-N;>�N/�L>A_;>1�DCn,+�23+.@C;>�7+.1ND|4RL @B+JnYA
P]/.f 53fxP�;`peDB23/�ABD|4J@�i
n,+?g<L>MW@BgI1WT<f �_Z_ZÖ2N;>5.23/
@�+.1�DB2I/�*:*:X%fhl:2<;>Ae2)46-3-0/
13Ae;>1
4JH0+.g3D,�?T,-0/
@B^
/
1ND�+Jph4
L`L0+?HIAB/7@B=.4JDC;>+.13Aªp�+.@�n:2<;>^|2��.ã.�:A|46Z_-NL>/
A
-0/7@e*:*:Xo4J@B/eDB2I/
1�@B/
�NgN;>@B/
M�f:l:23/
@B/�pb+?@B/.P)46H0+?gID�QJT�-)/
@B^
/
1ND
+Jp�4RL`L)A|46Z_-NL>/
A&^
+.1ND|4
;>1_g3AB/�pbgNLI;>1Npb+.@BZ�46DC;>+.1�+?1�DB23/:S.T:Z�;`L`L`;>+.1
-3@B+.5?@|46Z ABD|46@BA
f

O<f>Q.f X�46D|4�mY4JDB/
A

lY23/«M)46D|4�@|46DB/
A9pb+?@�DB2I/�-I2)46AB/�5.@C;>M�;>1ÄM3/
AC;>5?1�Â_�¶46@B/
´6�NT_A|4JZ_-<L>/7A�-0/
@,pb@|4JZ_/e-0/
@
*:*:X%fh�bl:2<;>A,;>A
DCn,;>^
/eDB23/e@|46DB/
A
pb+.@�DB2I/�4JZ_-<L`;>DBg3M3/�5?@C;>M²;>1�M3/
AC;>5.1�Â�Q?f`��i�pb@|4JZ_/_;>1NDB/
@B=?4RL
;>A�à��9ë È3ÈIÑ�Z_A
��DB23/
@B/�4J@B/���*:*:XYAe-0/
@e�)/�L>M�Pc4J^
^
+.@BMN;>135
DB+�k</7^
D
f)�<f �<P)4613M�O?�%�0/|L>MIA,;>1�/J4J^�2�+6p�DB23/eO�DB/�L>/
AB^
+?-0/
A�-3@B+6�
-0+.AB/
M9pb+?@�~�i��zi�P0;>19DB+?D|4RLUÏ_ö_Ï3È�ö�Ë²ë Ï3÷NË�*Y*:X:A
f�lY23/
DB+.D|4RL]@|46DB/�;>A 46^
^
+?@BM<;>1356L>E

= ë�ÏI÷NË
42�<Ë)É��3ÉhÐ`ÈIÈ3ÑeÕÖÎ3ÐsÎ>4IÎ?É�?eê7î<��çhôséJê@�Nê ð±Ì3ò
pb+.@:DB23/�;>1NDB/
@Cpb/
@B+?Z_/
DB@C;>^�-04J@BDY+Jpc~�i��zi�PN;>1IM3/
-0/71IM3/
1NDe+6p&DB23/
1NgIZ�H0/
@�+6p�-3@B+.5?@|46Z ABD|4J@BA
fA	�/�2)4
=./�13+.DW^
+.g31NDB/
M�DB23/
@B/
^
+.@BM3A�+6p�4RL`L�DB23/9n:4R;>DC;>135�;>1NDB/
@B=?4RL>A�à�Î9n:2<;>^|2�Z�g3ABD�H0/
D|46[./71µ;>1NDB+�46^
^7+.g31ND�;>1�^J4RL>^7g<L�4JDC;>1I5«DB23/�-I2)46AB/7A
P:HIg3D�AC;>1I^
/
DB2I/
E�46@B/�^7+.Z_Z_+?1_pb+.@&+.13/�+?@,AB/
=./7@|4RL�*:*:XYA,DB23/
E�^J461�-3@B+.HN�
46HNL>EeH0/­13/
5JL>/
^
DB/
M�;>1�4J1_4J^
^
+?gI1ND�+6p)DB2I/c46Z_+?gI1ND�+6p)M04JD|4<f%	�/
46ABABg3Z_/_DB2)46D_QJ��H<;>DBAe-)/
@eA|46Z_-NL>/�56;>=?/
AeABg<��^�;>/
1ND�46^
^
g3@|46^7E
nY23/
1G4%AB/
Z�;`�¨L>+?5N4J@C;>DB2IZ�;>^�^
+NMI/�;>AcgIAB/
M�;>1	DB23/�DB@|4J1IABZ�;>ABAC;>+?1
DB+9DB2I/�5.@B+?gI13Mhf�l:2I/�DB@|4J1IABZ�;>ABAC;>+.1�+Jp�4RL`LeA|4JZ_-NL>/
A�n,+.gNL>M
DB2NgIA
@B/
�Ng<;>@B/�QJO�Ã	H<;>DBA|¬JA
f
k�;>13^
/,DB2N;>A!;>A!DB+N+:Z�gI^|2�DB+cDB@|4613ABZ�;>D&4,@B/
MIg3^
DC;>+?1�HNEe+?1<�zH0+�46@BM
-I@B+N^
/7ABAC;>1I5�;>A�@B/
�NgN;>@B/
Mhf,i�1�;>1I-3g3D�^J4JD|4RL>+.5?gI/�+6p&DB23/�S.T�Z�;`L`�
L`;>+.1�ABD|46@BA�^
+.gNL>M�H0/_g3AB/
M9DB+�/
�NDB@|4J^
DeDB23/�@B/|L>/
=?461ND�A|46Z_-NL>/
A
4613M�DB+_-I@B+N^7/
ABA�DB23/
ZÄn:2<;>^|2�n,+?g<L>M�@B/
M3g3^
/eDB2I/�M)46D|4�@|4JDB/.f
	�/�AB2)4RL`L�MI/|�013/«4�tbvC¥Nr3¤
qst 46A�DB2I/�@B/
ABgNL>D�pb@B+?ZÝ+.13/�ABgIHN�
�0/�L>M�^
+.13AC;>ABDC;>135µ+Jp ÈB43÷�A|46Z_-NL>/
A
Pc+.@�DB2I/�@B/
ABg<L>DC;>1359-3204JAB/.P
46Z_-NL`;>DBgIM3/�4613M9H)46^|[N5.@B+?gI13M�P&@B/
ABgNL>DC;>135Æpb@B+?Z 4�-3@B+N^
/
ABAC;>135If
��/
D
gIA
+.@B5N4J1<;>�7/_DB2I/eDB@|4J1IABZ�;>ABAC;>+.19;>1�DB/�L>/
Z_/7DB@BE�pb+?@BZ�46DBA
+6p
à$C9� QRT_AeMIg3@|46DC;>+?1�P&4JA�pb+.@ ÀU;>-3-04J@B^
+.A�"?fei�pb+.@BZ�4JDen,+.gNL>M
+.1�4
=./
@|4J5./�^
+.1ND|4
;>1o^7+.23/
@B/
1ND	+?HIAB/7@B=.4JDC;>+.13A�+Jp�â�ë �NT?S.T
ABD|46@BA_pb@B+.Z�4�DB+.D|4
L�+Jp�ONf`O�AB�Ng04J@B/�MI/75.@B/
/
A_pb@B+?Z DB2I/�DB23@B/
/
DB/�L>/
AB^
+?-0/
A
f
XYg3@C;>135	4�pb+?@BZ�46D
4eABD|46@:n,;`L`L�^
@B+?ABA�4�Z�46�.;>Z�gIZ
1NgIZ�H0/
@&+6p)à C �Nà���� ý�D ë ÎIÎ:*:*:XYA
P?+.@�+.1�4
=./
@|4J5./
�:*Y*:X:A
P
/J46^|2�;>1NDB/
5?@|46DC;>135�Ë�4Jà��_ë�ÉhÐE��A
P)^�pBf)kN/
^
D
fh�Nf`��4613M�³�;>5If��.4Nf
F�1�/J46^|2�+6pcDB2I/�*:*:XYA�Dzn,+_ABg3H<�)/�L>M3A�n,;`L`L&H0/�4RÅ�/
^
DB/
MhP!5J;>=.�
;>1I5�÷
4NÈ�DB@|4613AC;>DBA
f�j­g3DeAB+.Z_/7DC;>Z_/
A�DCn,+�@B+Jn:Ae+6pc-<;>�N/�L>A�46@B/
4RÅh/
^7DB/
M�Ph5J;>=.;>1I5�4JH0+.g3De�?T�DB@|4613AC;>DBAe-0/
@:ABD|4J@Y-)/
@Ypb+?@BZ�46D
P)+.@
�.�.T�HN;>DBA_-0/
@_ABD|4J@
P�;>1I^�L>g3MN;>1I5�DB23/	23/J46M3/
@
f9l:2N;>A_@B/
ABgNL>DBA�;>1
4�M)46D|4�@|46DB/�+6pcâ�4?È3É��Nà$C:-3@B+N^
/
ABAB/7M�DB@|4J1IAC;>DBA
-0/
@�AB/7^
+.13M�+.@
F6G6H�IKJ%LNMPORQ�O P0;`p
4
L`L&@B/�L>/
=?461ND�;>1Npb+?@BZ�46DC;>+?1�pb@B+.Z /J4J^�2�*:*:X
;>A�DB@|4613ABZ�;>DBDB/
Mhf
i�H0+?gID&S?T.T�[NHN;>DBA|¬6A�;>A&4Y2N;>5.2hPNHIg3D�-3@B+.H)46HNL>E�46^
^7/
-ID|4JH<L>/:M)46D|4
@|46DB/_pb@B+.Z�4	5?/
+.ABD|4JDC;>+.1)46@BE�+.@BHN;>D
Pc46^
^
+?@BM<;>1359DB+�	of&³�L>g3@BE.P
\­k3Fe*�f0i�13M�AC;>13^
/_4
L>AB+	M)46D|4�pb@B+?ZÄDB2I/e;>1I^7+.23/
@B/
1ND�;>Z�4J56;>135
204JA�DB+_H0/eDB@|4J1IABZ�;>DBDB/
M�P0p�gI@BDB23/
@:@B/
M3gI^
DC;>+?1�AB/7/
Z_A:@B/
�NgN;>@B/
M�f

· l:2I/,pb+?@BZ�46D&23/J46M3/
@,^
+?1ND|4R;>13A:H04JAC;>^�;>1<pb+?@BZ�46DC;>+?1�pb+?@­DB23/
ABgIH3AB/
�Ng3/
1ND�ABD|46@_@B/7^
+.@BM3A
a�DC;>Z_/.P
46DBDC;>DBg3M3/.P
46DBDC;>DBg3MI/�@|46DB/7A
P
n:4R;>DC;>135�DC;>Z_/
A�S"T.PN/7DB^.f&lY23/�ABD|4J@,@B/
^
+?@BMIA
4
L>AB+_^
+.1ND|4
;>1�ABgI^|2
;>1<pb+?@BZ�46DC;>+?1�PhH3g3D,56;>=?/
1�@B/�L�46DC;>=?/eDB+�DB23/�23/J4JMI/
@,;>1Npb+.@BZ�46DC;>+.1
4613M�DB23/
@B/�pb+?@B/,@B/
�NgN;>@C;>1I5�4,ABZ�4RL`L>/7@­1Ng3Z�H)/
@­+Jp0HN;>DBA
f�l:23/,ABD|46@
2I/J4JMI/7@�^
+?1ND|4R;>13A�;>1�46H)+.g3D�QJ´?T�HN;>DBA
a,DB23/eABD|46@,;>MI/71NDC;`�0^J4JDC;s+?1
1NgIZ�H0/
@
P��?��H<;>DBA
�)DB2I/e-3@B/
MN;>^
DB/
M�=?4RL>g3/
AYpb+?@:DB2I/��)@BABD:DB@|4613AC;>D
+6pBa&AB^J4J1�=./�L>+N^�;>DC;>/7A�;>1VUXWZY.PI;bf /.f>Ph4
L>+.135	AB^J4J1�4613M�-0/
@B-)/
1IMN;>^��
g<L�4J@
P�QJ´�[�QR´_H<;>DBA
�h-0+?AC;>DC;>+.1W461356L>/_+Jpc*:*YXePhQJ´_H<;>DBA
�)DC;>Z_/�+6p
DB@|4613AC;>D_4
pbDB/
@�DB23/epb+.@BZ�4JD�DC;>Z_/?P!g3-�DB+�QRT�Aen,;>DB2�@B/
AB+JL>gIDC;>+?1
T<f>Q
\NA
P&�.��H<;>DBA
�&1Ng3Z�H0/7@�+Jp:DB2I/�*Y*:XeP­QRT�HN;>DBA
�­1Ng3Z�H0/
@�+6p
@B+6n�+6p&-N;>�N/�L>Ae+?1�*:*:X%P)��HN;>DBA
�h=.4J@C;>+.g3AX��465?A
P�´�H<;>DBA
f
l:2I/cDB@|4613AC;>D­@B/
^7+.@BM3Aªpb+?@!DB23/:^
+.23/
@B/
1ND&+.H3AB/
@B=?46DC;>+?1IA­p�+6L`L>+Jn

;>1�AB/
�Ng3/
13^
/�+6p DC;>Z_/�4613M�/J46^|2�^
+?1ND|4R;>1�;>1«46H)+.g3D	O?´ÆHN;>DBA
a
DB2I/�4J^
DBg04
Le1Ng3Z�H)/
@�+6peDB23/�@B+JnÄ+6p�-N;>�N/�L>A
P
@B/�L�46DC;>=?/�DB+9DB23/
1NgIZ�H0/
@e;>1�DB23/_23/J46M3/
@
P&O_HN;>DBA
�&+.H3AB/
@B=./
M�-3204JAB/.P,QJ��H<;>DBA9]
T_^`\I4JAe@B/
AB+6L>g3DC;>+.1h�,+?HIAB/
@B=?/
M�4JZ_-<L`;>DBg3M3/.P:QJ��HN;>DBA
��+?HIAB/
@B=?/
M
H04J^�[N5?@B+.g31IMhP���H<;>DBA
f



CELL or

OCTO INTERVAL T3=T1+T2*8

(INTEGRATE+SHIFT RIGHT)*8
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b  Projections:a   Section:
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BA

0.75

1.5 mm

6 SUBFIELDS

CYLINDER LENSES

r=1.1 mm

1.5 mm

4 mm

0

PUPILS

FILTER
COLOUR

LENSES
CYLINDER

GRID
PHASE
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B:

M1M2M1 M2CCD MEMORY: M1

0.25 mm
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