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KG#2&2%J"&(:&#//"3"1#5()&2(&+,"O
=)*)+(,/)0$*H)$-.(83)%,*TU$)X-,)/-TU$2/=$-.0*$.1$832/*

KG#2&2%J"&(:&21#),$"1,"&:(/+,-)C&2(&+,"O

*+2/08.+*$3,(,*0$=)*)+(,/)$*H)$/6(5)+$2/=$+2=,60$.1$5)2(0

KG#2&2%J"&(:&:+,-()8/G#97"1&21#),J(12&2(&+,"O
082-)4-H2+R)U$)/)+RT$08+)2=U$2/=$*+2/0S)+0)$*)(8)+2*6+)$,(82,+$5)2($1.-60

KG#2&2%J"&(:&:+,-()8/G#97"1&J1(2"/5()&2(&+,"O

-H.,-)$5)*G))/$3,W6,=$2/=$0.3,=$=)8)/=0$./$*H)$*2+R)*$=)0,R/$2/=$/6(5)+$.1$5)2(0

./,-&%(+&/#)&,2#12&;",-C)-)C



Sharp 1/27/11

C(-)C&;(K)&-)&-()&9#,,&;"/1"#,",&")"1C%&7+2&-)/1"#,",&/+11")2&(1&)+97"1&(:&7"#9,
:(1&-);-1"/2&;1-$"
&&&&&&])+97"1&(:&7"#9,a&`&]/+11")2a&`&];"J(,-5()&59"a&`$]"mbvz2a&l&<8<X&YF

MG#2&-()&,J"/-",&2(&+,"O

32

%DD2QI2.+./1
R+)2W!X(Y2Z=



Sharp 1/27/11

!(K&;(&%(+&;",-C)&#)&!'*&J(K"1&J3#)2O

9#)%&-)2"11"3#2";&W+",5(),&9+,2&7"&#),K"1";&U1,2
KG#2&2#1C"2&2(&+,"O
R,S)0$*H)$*.*23$)/)+RTU$5)2($08.*$0,V)U$0T(()*+T$+)W6,+)()/*0

KG#2&-()&,J"/-",&2(&+,"O

R,S)0$*H)$5)2($)/)+RT$2/=$*.*23$-6++)/*

KG#2&2%J"&(:&#//"3"1#5()&2(&+,"O
=)*)+(,/)0$*H)$-.(83)%,*TU$)X-,)/-TU$2/=$-.0*$.1$832/*

KG#2&2%J"&(:&21#),$"1,"&:(/+,-)C&2(&+,"O

*+2/08.+*$3,(,*0$=)*)+(,/)$*H)$/6(5)+$2/=$+2=,60$.1$5)2(0

KG#2&2%J"&(:&:+,-()8/G#97"1&21#),J(12&2(&+,"O
082-)4-H2+R)U$)/)+RT$08+)2=U$2/=$*+2/0S)+0)$*)(8)+2*6+)$,(82,+$5)2($1.-60

KG#2&2%J"&(:&:+,-()8/G#97"1&J1(2"/5()&2(&+,"O

-H.,-)$5)*G))/$3,W6,=$2/=$0.3,=$=)8)/=0$./$*H)$*2+R)*$=)0,R/$2/=$/6(5)+$.1$5)2(0

./,-&%(+&/#)&,2#12&;",-C)-)C



Sharp 1/27/11

9(,2&#//"3"1#2(1,&#1"&1#;-(8:1"W+")/%&]1:a&;"$-/",
1:&#//"3"1#2(1,&/#)&G#$"&C1#;-")2,&+J&2(&<XX&Y"0k9
56*

/+11")2&-,&2%J-/#33%&3-9-2";&2(&3",,&2G#)&SXX&9D

7"#9,&/#))(2&7"&,G(12")";&;+1-)C&#//"3"1#5()

1:&;1-$"1,&)"";&7"#9&,2(1#C"&#);&,2#/T-)C

MG#2&T-);&(:&#//"3"1#2(1&2(&+,"O

-);+/5()&#//"3"1#2(1,&#1"&#)&#m1#/5$"&#32"1)#5$"
/+11")2,&+J&2(&<X&TD&G#$"&7"")&;"9(),21#2";

7"#9,&/#)&/(9J1",,";&;+1-)C&#//"3"1#5()

#7,")/"&(:&1",()#)2&,21+/2+1",&-9J1($",&,2#7-3-2%

56*

#//"3"1#5()&C1#;-")2&2%J-/#33%&#$"1#C",&<&Y"0k9

,%99"21%&()&2#1C"2&;"9#);,&#2&3"#,2&<XX&7"#9,

5678/$9'.0

:;<6=



Sharp 1/27/11

!(K&;(",&#)&1:&#//"3"1#2(1&K(1TO

#33&2%J",&(:&1:&#//"3"1#2(1,&,G#1"&#&,-9J3"&;",-C)&/()/"J2&
2+)";&/#$-5",&#1"&U33";&K-2G&1:&&U"3;,

7"#9,&,""&()3%&#//"3"1#5)C&JG#,"&(:&(,/-33#5)C&"3"/21-/&U"3;

/#$-2%&U"3;&J1(U3"&J1($-;",&#+2(9#5/&/()21(3&(:&7"#9&");,

9#c(1&3-9-2#5()&-,&3(K&/+11")2
/+11")2&9+,2&7"&#//+9+3#2";&:(1&Z&9,&2(&J1($-;"&")"1C%&:(1&-);-1"/28;1-$"&2#1C"2

$#1-(+,&,2#/T-)C&,/G"9",&G#$"&7"")&J1(J(,";&2(&#/G-"$"&Z&`&<Xh&/(9J1",,-()

86*9&<*6>,))&N@)+*>&O5B*654*6F&P@/,*&954,6@5)&



Sharp 1/27/11

#)&-);+/5()&/"33&K(1T,&3-T"&#&21#),:(19"1
7"#9&#/2,&#,&#&[,-)C3"82+1)\&,"/();#1%

/G#)C-)C&g+E&-)&2G"&:"11-2"&/(1"&-);+/",&#)&"3"/21-/&U"3;&Ez&#3()C&2G"&#E-,
#JJ3-";&$(32#C"&K#$":(19&;"2"19-)",&1#2"&(:&g+E&/G#)C"&-)&2G"&/(1"&#);&G")/"&Ez(t)

!(K&;(",&#)&-);+/5()&#//"3"1#2(1&K(1TO

beam

induced
electric 
!eld E

applied 
voltage V

ferromagnetic
core Bθ



Sharp 1/27/11

MG#2&#1"&,(9"&J(,,-73"&3#%(+2,&:(1&#&!'*&;1-$"1O

9+35J3"&1:&3-)#/,



Sharp 1/27/11

MG#2&#1"&,(9"&J(,,-73"&3#%(+2,&:(1&#&!'*&;1-$"1O

1:&,%)/G1(21()



Sharp 1/27/11

MG#2&#1"&,(9"&J(,,-73"&3#%(+2,&:(1&#&!'*&;1-$"1O

,-)C3"&1:&3-)#/&J3+,&,2#/T-)C&1-)C,



Sharp 1/27/11

MG#2&#1"&,(9"&J(,,-73"&3#%(+2,&:(1&#&!'*&;1-$"1O

9+35J3"87"#9&-);+/5()&3-)#/



Sharp 1/27/11

MG#2&#1"&,(9"&J(,,-73"&3#%(+2,&:(1&#&!'*&;1-$"1O

9+35J3"87"#9&-);+/5()&3-)#/&K-2G&9"1C-)C



Sharp 1/27/11

MG#2&#1"&,(9"&J(,,-73"&3#%(+2,&:(1&#&!'*&;1-$"1O

-);+/5()&[1"/-1/+3#2(1\



Sharp 1/27/11

7(2G&1:&#);&-);+/5()&#//"3"1#2(1,&G#$"&,21")C2G,&#);&K"#T)",,",
1:&#//"3"1#2(1,&(n"1&C1"#2"1&:#9-3-#1-2%&#);&G-CG"1&C1#;-")2,&

-);+/5()&#//"3"1#2(1,&(n"1&,-9J3-/-2%&#);&G-CG"1&/+11")2&

.(&G(K&;(&K"&/G((,"O

!'*&J1(C1#9,&-)&Q+1(J"&#);&F#J#)&:#$(1&1:&#//"3"1#2(1,

o.&!'*&J1(C1#9&J1":"1,&-);+/5()&;1-$"1,

'0'K3#0$Q*"E$=_$/38#(-$-($-./0%&0'#1'2)*34*/'5.!,6+7'8#(0$\?2#(6EU$[YYk]



Sharp 1/27/11

9#)%&-)2"11"3#2";&W+",5(),&9+,2&7"&#),K"1";&U1,2
KG#2&2#1C"2&2(&+,"O
R,S)0$*H)$*.*23$)/)+RTU$5)2($08.*$0,V)U$0T(()*+T$+)W6,+)()/*0

KG#2&-()&,J"/-",&2(&+,"O

R,S)0$*H)$5)2($)/)+RT$2/=$*.*23$-6++)/*

KG#2&2%J"&(:&#//"3"1#5()&2(&+,"O
=)*)+(,/)0$*H)$-.(83)%,*TU$)X-,)/-TU$2/=$-.0*$.1$832/*

KG#2&2%J"&(:&21#),$"1,"&:(/+,-)C&2(&+,"O

*+2/08.+*$3,(,*0$=)*)+(,/)$*H)$/6(5)+$2/=$+2=,60$.1$5)2(0

KG#2&2%J"&(:&:+,-()8/G#97"1&21#),J(12&2(&+,"O
082-)4-H2+R)U$)/)+RT$08+)2=U$2/=$*+2/0S)+0)$*)(8)+2*6+)$,(82,+$5)2($1.-60

KG#2&2%J"&(:&:+,-()8/G#97"1&J1(2"/5()&2(&+,"O

-H.,-)$5)*G))/$3,W6,=$2/=$0.3,=$=)8)/=0$./$*H)$*2+R)*$=)0,R/$2/=$/6(5)+$.1$5)2(0

./,-&%(+&/#)&,2#12&;",-C)-)C

!(K&;(&%(+&;",-C)&#)&!'*&J(K"1&J3#)2O



Sharp 1/27/11

W+#;1+J(3",&,W+""p"&2G"&7"#9&#32"1)#2"3%&-)&2G"&2K(&21#),$"1,"&;-1"/5(),
/#)&+,"&"3"/21-/&(1&9#C)"5/&U"3;,

"3"/21-/&W+#;,&K(1T&7",2&#2&3(K&7"#9&$"3(/-2%L&9#C)"5/&W+#;,@&#2&G-CG&$"3(/-2%L

!(K&;(",&W+#;1+J(3"&:(/+,-)C&K(1TO

'23#*('a(;9;*'0-#(3$Q"F6.-(;

(1(6.)962P5/@)5'+1( &/>,(062P5/@)5'+1(

'+*90H(2=(/&2&+H9,>2.+S/)@2H9(S()

=(/&2*196(2*4+S,29,2R+5)2*566(**9H(2P5/@)5'+1(*



Sharp 1/27/11

9#)%&-)2"11"3#2";&W+",5(),&9+,2&7"&#),K"1";&U1,2
KG#2&2#1C"2&2(&+,"O
R,S)0$*H)$*.*23$)/)+RTU$5)2($08.*$0,V)U$0T(()*+T$+)W6,+)()/*0

KG#2&-()&,J"/-",&2(&+,"O

R,S)0$*H)$5)2($)/)+RT$2/=$*.*23$-6++)/*

KG#2&2%J"&(:&#//"3"1#5()&2(&+,"O
=)*)+(,/)0$*H)$-.(83)%,*TU$)X-,)/-TU$2/=$-.0*$.1$832/*

KG#2&2%J"&(:&21#),$"1,"&:(/+,-)C&2(&+,"O

*+2/08.+*$3,(,*0$=)*)+(,/)$*H)$/6(5)+$2/=$+2=,60$.1$5)2(0

KG#2&2%J"&(:&:+,-()8/G#97"1&21#),J(12&2(&+,"O
082-)4-H2+R)U$)/)+RT$08+)2=U$2/=$*+2/0S)+0)$*)(8)+2*6+)$,(82,+$5)2($1.-60

KG#2&2%J"&(:&:+,-()8/G#97"1&J1(2"/5()&2(&+,"O

-H.,-)$5)*G))/$3,W6,=$2/=$0.3,=$=)8)/=0$./$*H)$*2+R)*$=)0,R/$2/=$/6(5)+$.1$5)2(0

./,-&%(+&/#)&,2#12&;",-C)-)C

!(K&;(&%(+&;",-C)&#)&!'*&J(K"1&J3#)2O



Sharp 1/27/11

I1-d8/(9J1",,-()&-,&+,";&2(&,G(12")&#)&-()&7+)/G

-);+/5()&/"33,&-9J#12&#&G"#;82(82#-3&$"3(/-2%&C1#;-")2&][532\a&2(&2G"&7"#9
2G"&7"#9&,G(12"),&#,&-2&[;1-d,\&;(K)&2G"&7"#9&3-)"

-)&)"+21#3-p";&;1-d8/(9J1",,-()@&,J#/"&/G#1C"&-,&"3-9-)#2";@&1",+35)C&-)&#&,G(12"1&J+3,"&
7+2&#&3#1C"1&$"3(/-2%&,J1"#;

K-2G(+2&)"+21#3-p#5()@&,J#/"&/G#1C"&(JJ(,",&/(9J1",,-()@&3"#;-)C&2(&#&)"#13%&9()(8
")"1C"5/&/(9J1",,";&J+3,"



Sharp 1/27/11

!(K&;(",&)"+21#3-p";&/(9J1",,-()&K(1TO

7"#9&,J#/"&/G#1C"&/#)&7"&)"+21#3-p";&7%&#&,+i/-")23%&;"),"&J3#,9#
J3#,9#&;"),-2%&,G(+3;&7"&e8<X&59",&7"#9&;"),-2%

)"+21#3-p";&7"#9&;1#C,&"3"/21(),&K-2G&-)&-)2(&2G"&/G#97"1

#;;-5()#3&)"+21#3-p#5()&-,&J1($-;";&7%&JG(2(-()-p#5()&J3#,9#&#1(+);&G(2&2#1C"2

-)/1"#,";&7"#9&/G#1C"&,2#2"&:1(9&/(33-,-()#3&&#);&JG(2(&,21-JJ-)C&G#,&9-)(1&"n"/2&



Sharp 1/27/11

9#)%&-)2"11"3#2";&W+",5(),&9+,2&7"&#),K"1";&U1,2
KG#2&2#1C"2&2(&+,"O
R,S)0$*H)$*.*23$)/)+RTU$5)2($08.*$0,V)U$0T(()*+T$+)W6,+)()/*0

KG#2&-()&,J"/-",&2(&+,"O

R,S)0$*H)$5)2($)/)+RT$2/=$*.*23$-6++)/*

KG#2&2%J"&(:&#//"3"1#5()&2(&+,"O
=)*)+(,/)0$*H)$-.(83)%,*TU$)X-,)/-TU$2/=$-.0*$.1$832/*

KG#2&2%J"&(:&21#),$"1,"&:(/+,-)C&2(&+,"O

*+2/08.+*$3,(,*0$=)*)+(,/)$*H)$/6(5)+$2/=$+2=,60$.1$5)2(0

KG#2&2%J"&(:&:+,-()8/G#97"1&21#),J(12&2(&+,"O
082-)4-H2+R)U$)/)+RT$08+)2=U$2/=$*+2/0S)+0)$*)(8)+2*6+)$,(82,+$5)2($1.-60

KG#2&2%J"&(:&:+,-()8/G#97"1&J1(2"/5()&2(&+,"O

-H.,-)$5)*G))/$3,W6,=$2/=$0.3,=$=)8)/=0$./$*H)$*2+R)*$=)0,R/$2/=$/6(5)+$.1$5)2(0

./,-&%(+&/#)&,2#12&;",-C)-)C

!(K&;(&%(+&;",-C)&#)&!'*&J(K"1&J3#)2O



Sharp 1/27/11

/+12#-),&(:&)"+21()-/#33%&2G-/T&3-W+-;&]6-@&6-A7@&6->?"*?8a&,+11(+);&2G"&:+,-()&2#1C"2
/#$-5",&#1"&:(19";&7%&(,/-33#5)C&3-W+-;&/+12#-),

2#1C"2,&#1"&-)c"/2";&-)2(&/#$-5",

/#$-2%&");,&#1"&J1(2"/2";&7%&/1-,,/1(,,";&3-W+-;&c"2,

-()&7"#9,&")2"1&/#$-5",&2G1(+CG&G(3",&7"2K"")&c"2,

3-W+-;&/#11-",&G"#2&2(&C")"1#2(1

3-2G-+9&-)&3-W+-;&71"";,&21-5+9&:(1&2#1C"2,

21-5+9&#);&;"71-,&#1"&1"9($";&:1(9&g+-;

#JJ1(#/G&K#,&-)21(;+/";&-)&<==>&!q6'*Q8''&,2+;%

!(K&;(",&#&2G-/T83-W+-;&K#33&K(1TO

86*9&Q&N&?*@6D&3-+@*>&R>7G&:,+@7>&@>A@@B8M%&HLMMSK



Sharp 1/27/11

6-W+-;&*6-?"&K#33,&G#$"&7"")&,2+;-";&-)&,/#3";&"EJ"1-9")2,

o`?&C1(+J&9(;"3";&!q6'*Q8''&K#33,&K-2G&G%;1(;%)#9-/#33%&"W+-$#3")2&K#2"1&c"2,
g(K&/();-5(),&#JJ1(#/G&/(11"/2&H"%)(3;,&#);&M"7"1&)+97"1,&(:&9(32")&*6-?"

c"2,@&/+12#-),@&#);&$(15/",&G#$"&#33&7"")&,2+;-";&"EJ"1-9")2#33%

+*6911/0,>265)./9,*
R+)&2'+6Q(.2R+)2./)>(.

6)9**6)+**(@26F19,@)96/1
[(.*2R+)&2=(/&2'+).*

H+)06(*2*49(1@
=(/&219,(*

1',A*C*D8+#0C8$&8
6E5FGHAFF8.#I'#98C*.."



Sharp 1/27/11

!"#$%&'()&*+,-()&./-")/"&0-12+#3&4#5()#3&6#7(1#2(1%

P+23-)"

9(5$#5()

#&:+,-()&J1-9"1

",,")5#3,&(:&G"#$%8-()&:+,-()

J#,2&#);&J1",")2&!'*&1","#1/G

:+2+1"&1","#1/G&;-1"/5(),



Sharp 1/27/11

&#15,2N,&/()/"J5()&:1(9&2G"&<=_X,

*#)/-:+3&J-/2+1"&(:&#)&!'*&J(K"1&J3#)2LLL



Sharp 1/27/11

./G"9#5/&J-/2+1"&(:&#&-);+/5()83-)#/&;1-$"1

~2JA@8K0L
~ J8;MN0*/88O88~ JPP8N0*/"
~ >P8Q"

~2JAJP8R0L
~ >PP8;MN0*/
~ JPP8%"

~2JAJP8R0L
~ >PPP8;MN0*/
~ JP8%"

V9k$+E

7"#9&JG%,-/,&-,&;(9-)#2";&7%&,J#/"&/G#1C"

J"1$"#)/"&~&<XA?8<XA@&&&&&&&2+)"&;"J1",,-()&~&rkrP8s&XL<



Sharp 1/27/11

./G"9#5/&J-/2+1"&(:&#&-);+/5()83-)#/&;1-$"1

9(,2&;1-$"1&:+)/5(),&G#$"&7"")&-)$",5C#2";

,"J#1#2"3%&-)&,/#3";&"EJ"1-9")2,



Sharp 1/27/11

./G"9#5/&J-/2+1"&(:&#&-);+/5()83-)#/&;1-$"1

S8Y"0&-)c"/2(1&]<==Za
K*"06F#0$2"&9#E-g'(F#$
0*->#*9.F'2#$B#'E



Sharp 1/27/11

#.3'B2-.D#0$'g*'Fa>#$.F'2-(;
"Q$3*'(.K"*3'B2#$F6**#(3
3D*"6;D$lW$#2#F3*".3'aF$56'0.

./G"9#5/&J-/2+1"&(:&#&-);+/5()83-)#/&;1-$"1

,-)C3"87"#9&21#),J(12&
"EJ"1-9")2&]<=_X8<=_>a



Sharp 1/27/11

./G"9#5/&J-/2+1"&(:&#&-);+/5()83-)#/&;1-$"1

9+35J3"87"#9&"EJ"1-9")2&
Y?Q8Z&]<=_h8<==<a

'FF#2#*'3#0$'(0$F"EK*#..#0$
Q"6*9B#'E.$&-3D$#2#F3*".3'aF
Q"F6.-(;



Sharp 1/27/11

7"#9&/(97-)"1&]<==>a

./G"9#5/&J-/2+1"&(:&#&-);+/5()83-)#/&;1-$"1

E#*;#0$Q"6*$B#'E.$&-3D$
E-(-E'2$#E-g'(F#$;*"&3D



Sharp 1/27/11

./G"9#5/&J-/2+1"&(:&#&-);+/5()83-)#/&;1-$"1

G-CG8/+11")2&"EJ"1-9")2&&!`t
]SXXS8SXXha

Q.u&-)c"/2(1

<X&"3"/21(,2#5/&
W+#;,

Z&9#C)"5/&
W+#;,

;-#C)(,5/, #2#F3*".3'aF$'(0$E';(#aF
3*'(.K"*3$"Q$0*->#*9.F'2#$B#'E
h22-(;$2'*;#$Q*'Fa"($"Q$'K#*36*#



Sharp 1/27/11

./G"9#5/&J-/2+1"&(:&#&-);+/5()83-)#/&;1-$"1

,/#3";&U)#3&:(/+,
"EJ"1-9")2&]<===8SXX<a

*#K2-F'3#0$KD1.-F.$"Q$7:<N)49NN$
Q"F6.$"($*#06F#0$.F'2#



Sharp 1/27/11

./G"9#5/&J-/2+1"&(:&#&-);+/5()83-)#/&;1-$"1

4"+21#3-p";&I1-d8`(9J1",,-()
QEJ"1-9")2&4I`t8'&]SXXh8J1",")2a

@>T,(4*6
B->(=@>7&
9*/-),

/6@U#(*9.6,++@*>&
)@>,

V>5)#8*(-+&
+*),>*@/

4567,4&
(=59B,6

0#E"(.3*'3#0$(#63*'2-8#0
0*-M$F"EK*#..-"($&-3D$F6**#(3$
'(0$$K"&#*$'EK2-hF'a"(
*"6a(#21$'B">#$`kX



Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11
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Sharp 1/27/11

#;;-)C&/"33,&2(&4I`t8''&K-33&")#73"&-)$",5C#5()&(:&,G(12&-()&J+3,",
,G(12&J+3,",&#1"&)"";";&:(1&;-1"/28;1-$"&,G(/T&-C)-5()&

hX&DbD&/"33,&#1"&#$#-3#73"

oJC1#;",&/#)&,-C)-U/#)23%&")G#)/"&4I`t8''&/#J#7-3-5",

88

(,()>F2;K(Y<

B_
g
K
2@
5)
/0

+,
2;'

*<

D

%DD

dDD

D W "D

"W26(11*A2%2K(Y
WD2I2'(/Q

%%26(11*A2$JW2K(Y
"dD2I2'(/Q

$d26(11*A2e2K(Y
"WD2I2'(/Q

de26(11*A2fJW2K(Y
$$D2I2'(/Q

H'*K$.-E62'a"(.$Q*"E$C$?$I*"3#

9-)-9+9&;+1#5()



Sharp 1/27/11

+))"+21#3-p";&;1-$"1&7"#9,&#JJ1(#/G&2#1C"2&-)&/+1$-)C&;1-d8/(9J1",,-()&3-)",&
2G"%&J#,,&2G1(+CG&U)#38:(/+,-)C&9#C)"2,&#,&2G"%&1"#/G&,2#C)#5()

)"+21#3-p";&21#),J(12&-,&+,";&#d"1&U)#3&:(/+,

-($'$0*->#*___

"($@CJo9NNU$3&"$F"(h;6*'a"(.$3"$3#.3___

4I`t8''&"EJ"1-9")2,&/#)&9(;"3&;1-$"183-T"&U)#3&21#),J(12

@CJo9NN$&-3D$"Ka"('2$$$$$$$$$$$$$$$$$$$$$$
$$$K*";*'EE'B2#$$$$$$$$$$$$$$$$
$$$$-(06Fa"($F#22$$$$$$$$$$$$$$$$$$$$$

!"#$h('2
Q"F6.

3'*;#3!"#$("(9(#63*'2$
56'0*6K"2#$0*-M$2-(#
p$0-K"2#.$Q"*$B#(0.

E'3FD

Q*"E
'FF#2#*'3"*

h('2
Q"F6.

3'*;#3

("(9(#63*'2$0*-M9F"EK*#..-"($2-(#
&-3D$E';(#aF$56'0.$'(0$0-K"2#.



Sharp 1/27/11
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Sharp 1/27/11
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