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The  MAPP The  MAPP mQPmQP Detector  Prototype 

!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'

;#<':

!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'

;#<':;#<':;#<':;#<':;#<':;#<':6
!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'

;#<':;#<':;#<':

!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'

;#<':;#<':;#<':666 <6'<8%'9%#4='<6'>?4';>:

!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'

<6'<8%'9%#4='<6'>?4';>:<6'<8%'9%#4='<6'>?4';>:<6'<8%'9%#4='<6'>?4';>:<6'<8%'9%#4='<6'>?4';>:<6'<8%'9%#4='<6'>?4';>:<6'<8%'9%#4='<6'>?4';>:6
!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'

<6'<8%'9%#4='<6'>?4';>:<6'<8%'9%#4='<6'>?4';>:<6'<8%'9%#4='<6'>?4';>:

!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'!"#$%&'()'*+,-'.#""%/0''12334'5)&%/./65)&''#)&'78(%"&%&'90'1:34'

<6'<8%'9%#4='<6'>?4';>:<6'<8%'9%#4='<6'>?4';>:<6'<8%'9%#4='<6'>?4';>:666=''6@'/6$A'@/64'B!-C

D8%'*+,-'E'FG!!'"(%'()'<8%'H"#)%'6@'<8%'IJ,'/().C

K@6K@6K@6 2'456)'H%/'4()5<%'H%)%</#<%7'K@6K@6K@6 2'456)'H%/'4()5<%'H%)%</#<%7'2'456)'H%/'4()5<%'H%)%</#<%7'2'456)'H%/'4()5<%'H%)%</#<%7'K@6K@6K@6 2'456)'H%/'4()5<%'H%)%</#<%7'2'456)'H%/'4()5<%'H%)%</#<%7'2'456)'H%/'4()5<%'H%)%</#<%7'
<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'
;:
<6''FG!!'@/64'<8%'B!'#<'<8%':34'
;:;:;:
<6''FG!!'@/64'<8%'B!'#<'<8%':34'
;:;:;:6
<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'
;:;:;:
<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'<6''FG!!'@/64'<8%'B!'#<'<8%':34'
;:;:;:6='H67(<(6);:;:;:;:;: ='H67(<(6)='H67(<(6)='H67(<(6)='H67(<(6)='H67(<(6);:;:;:;:;: ='H67(<(6)='H67(<(6)='H67(<(6)='H67(<(6)='H67(<(6)

CG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4MCG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4 >MM> 7M77777M2CG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4 77777CG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4CG'@%L'$674($'456)7''4 77777
(4H().%'6)'<8%'FG!!'/%.(6)
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!"##$%!&'&!"##$%!&'&(!"##$%!&'&()*+,-./%#+,0&12.%3.0.104,

MAPPMAPP

5*.%6&'&5*.%6&'&(5*.%6&'&(1*+,-./%7+,0&12.%81*+,-./%7+,0&12.%869#69#69#:%/.0.104,%5*.%6&'&5*.%6&'&5*.%6&'& 1*+,-./%7+,0&12.%81*+,-./%7+,0&12.%81*+,-./%7+,0&12.%81*+,-./%7+,0&12.%869#69#69#:%/.0.104,%:%/.0.104,%69#:%/.0.104,%69#
&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%&;%%+%<6%=%<6%%=%8>%=%<?@6:%;1&'0&22+04,%
+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%
4E%FG)%#4&'0%H%8
+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%
4E%FG)%#4&'0%H%84E%FG)%#4&'0%H%8FG)I
+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%+,,+AB%74&'0&'-%04%C#B%&'%D.22%;*&.2/./%+,.+%

FG)IFG)I:

3.724A./%E,46%@3.724A./%E,46%@3.724A./%E,46%@43.724A./%E,46%@3.724A./%E,46%@44 04%0*.%I.+6%8+0%@@6:%04%%%>@04%0*.%I.+6%8+0%@@6:%04%%%>@43.724A./%E,46%@3.724A./%E,46%@3.724A./%E,46%@ 04%0*.%I.+6%8+0%@@6:%04%%%>@04%0*.%I.+6%8+0%@@6:%04%%%>@04%0*.%I.+6%8+0%@@6:%04%%%>@
04%%0*.%I.+6%8+0%>J%6:

K;.;%LM+/,M72.%14&'1&/.'1.%I.0D..'%0*.%%0D4%%K;.;%LM+/,M72.%14&'1&/.'1.%I.0D..'%0*.%%0D4%%
;1&'0&22+04,%I+,;:%;.10&4';%8>%#!5;%N%I+,:

"10&O.%O.04%+-+&';0%;*4D.,;%&'%,41P

FQ3%FQ3%FQ3%7M2;.,7M2;.,7M2;., R%%R%%R%%14;6&1;14;6&1;14;6&1; S%'.M0,+2%%/.';&0A%E&20.,%%FQ3%FQ3%7M2;.,7M2;.,7M2;., R%%R%%
1+2&I,+0&4'

K'/.,%14';0,M10&4'%/M,&'-%1M,,.'0%K'/.,%14';0,M10&4'%/M,&'-%1M,,.'0%
;*M0/4D'

3M.%04%;0+,0%/+0+%0+P&'-%&'%FG)T;%UKV3M.%04%;0+,0%/+0+%0+P&'-%&'%FG)T;%UKV(3M.%04%;0+,0%/+0+%0+P&'-%&'%FG)T;%UKV(W

MAPP
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!"##!"## $!"## $ %&'()%*+,-)#./0*12,)3,0,10&/

MAPPMAPP

45,)%&'()%*+,-)#./0*12,)6%%#7)-,0,10&/)*8))45,)%&'()%*+,-)#./0*12,)6%%#7)-,0,10&/)*8))45,)%&'()%*+,-)#./0*12,)6%%#7)-,0,10&/)*8))
9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))
81*'0*22.0&/)
9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))
81*'0*22.0&/)81*'0*22.0&/)81*'0*22.0&/)
9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))
81*'0*22.0&/)81*'0*22.0&/)81*'0*22.0&/)5&-&81&<,8
9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))

5&-&81&<,85&-&81&<,85&-&81&<,8
9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))9&/:,-)9/&:);)<.*/8)&9)));:)=)>:)))

5&-&81&<,85&-&81&<,85&-&81&<,8?)<&*'0*'()0&)@#

A#B8)./,).28&)C,*'()*'+,80*(.0,-)A#B8)./,).28&)C,*'()*'+,80*(.0,-)A#B8)./,).28&)C,*'()*'+,80*(.0,-)A#B8)./,).28&)C,*'()*'+,80*(.0,-)A#B8)./,).28&)C,*'()*'+,80*(.0,-).8)).8)).8)).8)).8)).')A#B8)./,).28&)C,*'()*'+,80*(.0,-)A#B8)./,).28&)C,*'()*'+,80*(.0,-)
.20,/'.0*+,)0&)81*'0*22.0&/

3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E&3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E&& 0&)05,)C,.:)6.0)EE:7)0&)FE0&)05,)C,.:)6.0)EE:7)0&)FE0&)05,)C,.:)6.0)EE:7)0&)FE&3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E 0&)05,)C,.:)6.0)EE:7)0&)FE0&)05,)C,.:)6.0)EE:7)0&)FE0&)05,)C,.:)6.0)EE:7)0&)FE0&)05,)C,.:)6.0)EE:7)0&)FE0&)05,)C,.:)6.0)EE:7)0&)FE3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E3,<2&D,-)9/&:)E 0&)05,)C,.:)6.0)EE:7)0&)FE0&)05,)C,.:)6.0)EE:7)0&)FE0&)05,)C,.:)6.0)EE:7)0&)FE0&)05,)C,.:)6.0)EE:7)0&)FE0&)05,)C,.:)6.0)EE:7)0&)FE
0&))05,)C,.:)6.0)FG):7

HIHHHHIJK:)-,1.D)L&',8))*'))9/&'0)&9)9*/80)<2.',

M,0&)-,0,10&/)&')0N'',2)9.1,)-,9*'*'()-,1.D)M,0&)-,0,10&/)&')0N'',2)9.1,)-,9*'*'()-,1.D)M,0&)-,0,10&/)&')0N'',2)9.1,)-,9*'*'()-,1.D)
L&',

O'-,/)1&'80/N10*&')-N/*'()05,)1N//,'0)O'-,/)1&'80/N10*&')-N/*'()05,)1N//,'0)O'-,/)1&'80/N10*&')-N/*'()05,)1N//,'0)
%PB)85N0-&Q'

3N,)0&)80./0)-.0.)0.R*'()*')%PBS8)AOT3N,)0&)80./0)-.0.)0.R*'()*')%PBS8)AOT3N,)0&)80./0)-.0.)0.R*'()*')%PBS8)AOTI3N,)0&)80./0)-.0.)0.R*'()*')%PBS8)AOT3N,)0&)80./0)-.0.)0.R*'()*')%PBS8)AOTI;



!"##!"## $!"## $ %&'()&*+,-..&)&/0)1!"##!"##!"## %&'()&*+,-..&)&/0)1%&'()&*+,-..&)&/0)1%&'()&*+,-..&)&/0)1
#2/+&3&0*21,4/5(+6,

%&'()&*+,-..&)&/0)1,789:;,,.<2,,)! (=,6<,8993,*0',>/1<0'
",?&@@5,3&A&0@,=<26*+,*'3&65,/A<6&),&0)+(5&B/,C,D,E5F '/)*15,GH/2/," &5,*,
+&@H6,I#:/B/0,5)*+*2,6H*6,3&A/5,G&6H,6H/,?&@@5J,G&6H,3&A&0@,*0@+/,K! 8L
%&'()&*+,/..&)&/0)1,'/6/23&0/',(5&0@,*5,*,>/0)H3*2M,,C!N" '/)*15L,



!"#$%&'(#)*+,-./01

2,*#"3*4.5,*64,*7/"17,$6*"8**.*7/"-(1(#)*/,#,3,'*9":;<= ',6,$6"/*
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