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1 A 



5 B Impacts(of(Ocean(Acidification(on(Coral(Ecology(
 Z(>$(&NA$*,&[3)>+%&N*322,&12$T(D"*=&-32$(5,&9:"2$(&0")"#M(%$/&
 42"#"2(%>&N*(*"&8%$#")5$*+                   Dr.!Julie!Wolin ,!Mentor!
!
L="&?@)?35"&3C&*=$5&)"5"()<=&$5&*3&"F?23)"&=3A&3<"(%&(<$>$C$<(*$3%&$:?(<*5&#()$3@5&?()*5&3C&(%&"<35+5*":,&5@<=&(5&
<3)(25E&W<"(%&(<$>$C$<(*$3%&$5&*="&)">@<*$3%&3C&5"(A(*")&?U&A3)2>A$>"&(5&*="&<3%5"\@"%<"&3C&*="&(D53)?*$3%&3C&
(%*=)3?3B"%$<&<()D3%&>$3F$>"&D+&*="&3<"(%5E&N$%<"&*="&D"B$%%$%B&3C&*="&V%>@5*)$(2&7"#32@*$3%,&*=")"&=(5&D""%&(&
5$B%$C$<(%*&$%<)"(5"&$%&(<$>$*+,&A=$<=&$5&>"*)$:"%*(2&*3&*="&3<"(%&"%#$)3%:"%*E&43)(25&5@??3)*&:()$%"&D$3>$#")5$*+,&
D"<(@5"&*="+&()"&(%&$:?3)*(%*&?)3>@<")&3C&D$3:$%")(25E&L="+&()"&(253&"55"%*$(2&C3)&)""C&C)(:"A3)/,&(%>&?)3#$>"&



Y_gcE&W@)&5$%B2"&D"5*&#(2@"&C3)&*="&<=()B"&*3&:(55&)(*$3&A(5&(%&(#")(B"&3C&*="&*A3&#(2@"5&A"&<(2<@2(*">&$%&)"B()>5&*3&
#()+$%B&*="&<3$2&<@))"%*&(%>&*="&D"(:&#32*(B"E&L=$5&#(2@"&$5&P`EJ]`f_Jg_a&e&E_^S&h`_`^&4K/BE&

9 C Expansion(of("The(Art(Gallery(Theorem"(
 Q(**="A&4)":"(%,&!(*=)+%&O(2:@<<$&
 !"%*&N*(*"&8%$#")5$*+ !

L="&9)*&-(22")+&L="3)":&$5&(&#")+&$%*)$B@$%B&(%>&*=3@B=*&?)3#3/$%B&$>"(E&V*H5&)"(2;A3)2>&(??2$<(*$3%&$5&#")+&<2"();<@*&
(%>&"(5+&*3&"F?2($%E&U3A"#"),&*=")"&()"&:(%+&A(+5&*3&$%*")?)"*&3)&?)3#"&*="&*="3)":E&V*&$5&/%3A%&*=(*&*="&*="3)":&
=(5&D""%&?)3#"%&D+&:(%+&:(*=":(*$<$(%5&@5$%B&#()$3@5&5*)(*"B$"5E&L="&3DM"<*$#"&3C&3@)&?35*")&$5&*3&>"?$<*&#()$3@5&
?)33C5&D+&4=#i*(2,&!(=%,&!2(A",&(%>&!2"$*:(%E&L="&?)33C5&>$5?2(+&#()$3@5&*"<=%$\@"5&5@<=&(5&*)$(%B@2(*$3%&3C&
?32+B3%5&(%>&\@(>)$2(*")(2$T(*$3%&3C&3)*=3B3%(2&?32+B3%5E&L="&?35*")&A$22&(253&>":3%5*)(*"&#()$3@5&"F?(%5$3%5&3C&
*="&*="3)":,&$%<2@>$%B&(??2$<(*$3%&3%&*=)"";>$:"%5$3%(2&3DM"<*5&(%>&3*=")&\@(>)$2(*")(2$T(*$3%&*"<=%$\@"5E&W#")(22,&
3@)&?35*")&$5&$%*"%>">&*3&"F?2($%&(%>&>"5<)$D"&#()$3@5&A(+5&*3&$%*")?)"*&*="&9)*&-(22")+&L="3)":E&

10 A Global(Warming(and(The(Effects(on(The(Earth’s(Water(System(
 Z(%<+&L@)%"),&'$5(&L=3:(5,&[3=%$<$(&U$</5,&95$(&N:$*=&
 4@+(=3B(&43::@%$*+&4322"B"              Cathleen!Rossman!and!Brenda!Stotesbery,!Mentors!

6"&$%#"5*$B(*"&*="&"CC"<*5&3C&B23D(2&A():$%B&3%&*="&A(*")&5+5*":&3%&3@)&?2(%"*E&6"&233/&*3&=$5*3)$<(2&>(*(&*3&
<3:?()"&*="&<=(%B"5&$%&A"(*=")&(%>&$%&*":?")(*@)"&C3)&3<"(%5&(%>&3*=")&:(M3)&D3>$"5&3C&A(*")E&N$B%$C$<(%*&
A"(*=")&<=(%B"5&$%<2@>"&%@:D")&3C&(%>&2"%B*=&3C&>)3@B=*5,&=@))$<(%"5,&(%>&C233>5E&6"&"F?23)"&A="*=")&*="5"&
"#"%*5&<3))"2(*"&A$*=&<=(%B"5&$%&A(*")&*":?")(*@)"5E&6"&"F(:$%"&*="&"CC"<*5&3C&?322@*$3%&(%>&*="&B)""%=3@5"&



13 C Molecular(DNA(Cloning(and(Purification(of(DDX5(
 



>"*"):$%"&=3A&:@<=&*="&A3):5&<3%5@:">&3#")&*$:"&(%>&*="&\@(2$*+&3C&*="&53$2E&6"&?)">$<*&'E&*"))"5*)$5&A$22&:35*2+&



*="&"%#$)3%:"%*&$%&3)>")&*3&>":3%5*)(*"&*="&%"B(*$#"&$:?(<*&3C&$:?)3?")&>$5?35(2&3C&<=":$<(25E&

21 C Molecular(Detection(of(Penicillium(marneffei(in(Insects(
 !)$5*$%&'(L"55(,&[(:$"2+%%&03+2",&[(53%&-$2:3)",&N()(&[3=%53%&
 n3@%B5*3A%&N*(*"&8%$#")5$*+ Chester!Cooper ,!Mentor!

O"%$<$22$@:&:()%"CC"$&$5&(&?(*=3B"%$<&C@%B@5&"%>":$<&532"2+&*3&N3@*="(5*&95$(E&L="&C@%B@5&$%C"<*5&=@:(%5,&:($%2+&
*=35"&A=3&=(#"&>"#"23?">&9V0NE&L="&C@%B@5&$5&(253&C3@%>&$%&D(:D33&)(*5,&D@*&*=")"&$5&%3&"#$>"%<"&*3&5@BB"5*&*=(*&
*="&>$5"(5"&$5&*)(%5:$**">&C)3:&)(*5&*3&(%$:(25E&V%&C(<*,&*="&"F(<*&)"5")#3$)&3C&OE&:()%"CC"$&$5&@%/%3A%&>"5?$*"&
>"<(>"5&3C&$%#"5*$B(*$3%5E&&6"&=+?3*="5$T"&*=(*&$%5"<*5&:(+&D"&*="&<())$")5&3C&*=$5&$%C"<*$3@5&>$5"(5"&(B"%*E&L3&
(55"55&*=$5&=+?3*="5$5,&A"&>"#"23?">&:32"<@2()&:"*=3>5&*3&>"*"<*&OE&:()%"CC"$&$%&$%5"<*5&D(5">&@?3%&?)$3)&@5$%B&
?)"#$3@52+&?@D2$5=">&?)3<">@)"5E&&L=$5&(55(+&$5&%3A&D"$%B&*"5*">&$%&A(F&:3*=&2()#("&$%C"<*">&A$*=&OE&:()%"CC"$E&L="&
)"5@2*5&3C



P0QNWS&(5&(&532@D$2$*+&(B"%*b&23A&(55(+&<"22&>"%5$*+b&(%>&=$B=&<3%<"%*)(*$3%5&3C&C"*(2&D3#$%"&5")@:&PR.NS&A")"&="&
3?*$:(2&5"*&3C&*"5*&?()(:"*")5E&&9%3*=")&5<)(*<=&A3@%>&(55(+&A(5&*="%&?")C3):">&*3&>"*"):$%"&*="&"CC"<*5&3C&
#()+$%B&N$2$D$%$%&<3%<"%*)(*$3%E&L="&"F?"<*">&N;<@)#"&A(5&%3*&<3:?2"*"2+&<2"()E&c()$(*$3%5&<(%&D"&(<<3@%*">&C3)&$%&
"F?")$:"%*&>"5$B%E("%) 0("%) -



28 B Removal(of(Pharmaceuticals(from(Water(by(Charcoal(Filtration(
 L(+23)&.(@:,&7(<="2&4"%*3C(%*$,&922$53%&-@"))$")$,&N(:(%*=(&Q3</,&L(+(=&L@)3<$*+&
 n3@%B5*3A%&N*(*"&8%$#")5$*+ Dr.!Nina!V!Stourman ,!Mentor!





35 C Cycling(Efficiency(
 N*"?=(%&!"%%">+,&."%M(:$%&Z$:)3>&
 42"#"2(%>&N*(*"&8%$#")5$*+ Dr.!Thijs!Heus ,!Mentor!

L="&?@)?35"&3C&*=$5&?35*")&$5&*3&5""&=3A&"CC"<*$#"&*="&Z"A*3%$(%&?=+5$<5&2(A5&3C&:3*$3%&()"&$%&(??2$<(*$3%5&$%#32#$%B&
5?"">5&5$B%$C$<(%*2+&2"55&*=(%&*=(*&3C&2$B=*E&&L="&(??2$<(*$3%&$5&*3&C$%>&3@*&=3A&C(5*&*="&<()5&3%&*="&.2@"&5*)"(/&)322")&
<3(5*")&P(%&(**)(<*$3%&C)3:&4">()&O3$%*S&B3&(*&#()$3@5&="$B=*5&(%>&<="</&?3$%*5&(23%B&$*5&*)(</E&.(5">&3%&*="&
Z"A*3%$(%&?=+5$<5&<3%<"?*5&3C&A3)/,&/$%"*$<&"%")B+,&?3*"%*$(2&"%")B+,&C)$<*$3%,&(%>&>)(B&(&*="3)"*$<(2&<(2<@2(*$3%&3C&
:3:"%*()+&5?"">5&A$22&D"&<3:?()">&A$*=&(<*@(2&#"23<$*+&>(*(E&85$%B&<(2<@2@5&C@%>(:"%*(25&(%>&>$CC")"%*$(2&
"\@(*$3%5&(23%B&A$*=&3*=")&>3<@:"%*">&(??)3(<="5,&*="&:"*=3>&3C&<(2<@2(*$3%&A$22&(<<3@%*&C3)&*="&C)$<*$3%&D"*A""%&
*="&<()5,&*="&*)(</,&(%>&($)&)"5$5*(%<"&(5&A"22&(5&A$*=&3*=")&)"2(*">&<3%>$*$3%5E&7"5@2*5&3C&*="5"&<(2<@2(*$3%5&(253&



%"">&C3)&(&)3D@5*&"%")B+&53@)<",&5@??2$">&$%&:(%+&<(5"5&D+&3%&D3()>&?=3*3#32*($<&<"225E&L3&)">@<"&?(+23(>&A"$B=*5&
(%>&:(/"&"F?23)(*$3%&:3)"&"<3%3:$<(2,&A"&"F(:$%"&*="&?355$D$2$*+&3C&(%&(@*3:(*">&3%5$*"&C(<*3)+&A$*=&*="&)3D3*$<&
:(%@C(<*@)"&3C&532()&<"225&*3&)"?2(<"&>(:(B">&532()&?(%"25&3%&"F$5*$%B&)3#")5,&*3&3@*C$*&?)3D"5&"%&)3@*"&*3&Q()5,&(%>&
*3&?3A")&*="&C(<*3)+&$*5"2CE&6"&"F(:$%"&*="&C"(5$D$2$*+&(%>&>$5<@55&?)$%<$?(2&<=(22"%B"5&(553<$(*">&A$*=&*="&)":3*"&
:(%@C(<*@)"&3C&N32()&<"225&P$E"E&?@)$*+&<3%5*)($%*5&$%&)"C$%">&5$2$<3%&(%>&$:?2":"%*$%B&(&5"2C;:(%(B":"%*&5<=":"S,&
(%>&A"&<3%5$>")&3?*$:(2&B"3B)(?=$<(2&?2(<":"%*&3%&Q()5&B$#"%&*="&(#($2(D2"&>(*(&3%&*="&(#($2(D$2$*+&3C&)(A&
:(*")$(25&3%&*="&Q()*$(%&5@)C(<"E&
 
40 C A(Classical(Analog(of(a(Kerr(Black(Hole(
 43%%3)&U"*T"2&
 



44 A Automated(Brewing(System(
 O(*)$</&.322$%B")&
 n3@%B5*3A%&N*(*"&8%$#")5$*+ Dr.!Jalali 



9553<$(*$3%H5&nN8&5*@>"%*&<=(?*"),&A"&()"&$%&*="&?)3<"55&3C&C$%>$%B&(&A(+&*3&$%*"B)(*"&(&D(</@?&5+5*":&$%*3&*="&
=35?$*(2H5&:$<)3&B)$>E&L="&?@)?35"&3C&*="&D(</@?&5+5*":&$5&*3&*(/"&3%&*="&23(>&$%&*="&"#"%*&3C&(&?3A")&C($2@)"&*3&B$#"&
*$:"&C3)&*="&D(</@?&B"%")(*3)5&*3&<3:"&3%2$%"E&V%&(>>$*$3%&*3&D(</$%B&@?&*="&C(<$2$*+,&A"&?2(%&3%&)"*)3C$**$%B&*="&
=35?$*(2H5&2$B=*$%B&$%&3)>")&*3&:(/"&$*&:3)"&"%")B+&"CC$<$"%*E&
(
50(A Reusable(Rockets(
 L+2")&!(?*($%,&'@<(5&!@=%5&
 42"#"2(%>&N*(*"&8%$#")5$*+ Dr.!Woodrow!Whitlow ,!Mentor!
&
N?(<"&*)(#"2&$5&"F*)":"2+&"F?"%5$#"&D@*&<3:?(%$"5&()"&*"5*$%B&:"*=3>5&*3&>)(:(*$<(22+&)">@<"&*=(*&<35*E&W%"&5@<=&
:"*=3>&$5&*3&)"@5"&5?(<"<)(C*&(%>&2(@%<=&#"=$<2"5E&.+&)"@5$%B&*="&5?(<"<)(C*,&*="&<35*&?")&/$23B)(:&*3&23A&"()*=&3)D$*&
P'1WS&<3@2>&D"&)">@<">&D+&gauE&4@))"%*2+&$*&<35*5&(D3@*&I`_,___&?")&/$23B)(:&*3&'1W&D@*&53:"&<3:?(%$"5,&N?(<"m&
C3)&"F(:?2",&A3@2>&2$/"&*3&)">@<"&*=(*&<35*&*3&A"22&@%>")&I`,___K/BE&L=$5&>)(:(*$<&)">@<*$3%&$%&<35*&<3@2>&(<<"2")(*"&
5<$"%*$C$<&)"5"()<=&(%>&5?(<"&"F?23)(*$3%E&L="&?@)?35"&3C&*=$5&)"5"()<=&$5&*3&"#(2@(*"&*="&=$5*3)+&3C&)"@5(D2"&2(@%<=&
#"=$<2"5&(%>&233/&(*&53:"&3C&*="&<@))"%*&>"5$B%5&(%>&*"<=%323B$"5&*=(*&()"&@%>")B3$%B&*"5*$%BE&
&
51 B Turbochargers(Vs.(Superchargers(
 R(>$&9D(5,&6(+%"&-+3)B(/,&4=)$5*$%(&O3?"&
 42"#"2(%>&N*(*"&8%$#")5$*+ Dr.!Michael!Adams ,!Mentor!



54 B



59 A Improving(the(Low(Temperature(IEV(characteristics(of(Molybdenum(DiESulfide((MoS2)(on(Hexagonal((
 Boron(Nitride((hEBN)(Devices(
 c$?@2&Q(2$/&
 4(5"&6"5*")%&7"5")#"&8%$#")5$*+ Philip!Feng ,!Mentor!

L=$5&?)3M"<*&$%#32#">&:"(5@)$%B&*="&23A&*":?")(*@)"&V;c&<=()(<*")$5*$<5&3C&Q32+D>"%@:&0$;N@2C$>"&PQ3N^S&(%>&
="F(B3%(2&.3)3%&Z$*)$>"&P=;.ZS&>"#$<"5E&L="&Q3N^K=;.Z&>"#$<"5&A")"&C(D)$<(*">&$%&*="&2(D&(%>&*"5*">&*3&5*@>+&*="&
$%*")C(<"&D"*A""%&*="&*A3&^;>$:"%5$3%(2&:(*")$(25E&&
(
60((A Incommensurate(modulation(and(phase(transformation(in(a(zinc(triEthiadiazol(complex(
 !)$5*"%&U")%(%>"T&
 n3@%B5*3A%&N*(*"&8%$#")5$*+ Dr.!Matthias!Zeller ,!Mentor!
&
L="&<3:?2"F&3C&T$%<&%$*)(*"&A$*=&a;P:"*=+2*=$3S;`,Y,];*=$(>$(T32;^;(:$%"&<)+5*(22$T"5&$%&(&:3%3<2$%$<&5"**$%B,&5?(<"&
B)3@?&O^`K%,&(5&*="&&*)$;*=$(>$(T32&<3:?2"F&xP4YUaZYN^S]PWU^S^l%yPZWYS^,&A$*=&*="&A(*")&:32"<@2"5&$%&*="&(?$<(2&
?35$*$3%5&3C&*="&?5"@>3;3<*(=">)(2&<3:?2"FE&9*&)33:&*":?")(*@)",&*="&5*)@<*@)"&$5&<=()(<*")$T">&D+&2()B"&*="):(2&
2$D)(*$3%&(%>&>$53)>")&3C&*="&*=$3:"*=+2&B)3@?5,&*="&%$*)(*"&<3@%*")$3%5&(%>&(253&3C&3%"&3C&*="&T$%<&<33)>$%(*">&
A(*")&:32"<@2"5E&8?3%&<332$%B&*3&2"55&*=(%&^__&!,&>$53)>")&(%>&*="):(2&2$D)(*$3%&)"#")5$D2+&*)(%5$*$3%&*3&$%<3:;
:"%5@)(*"&:3>@2(*$3%,&A$*=&(&\;#"<*3)&3C&_EYYd&(&w&_E]f_&D&(%>&5?(<"&B)3@?&O^`K%P(_BS5E&9*&`__&!&5(*"22$*"5&@?&*3&
5"<3%>&3)>")&()"&#$5$D2",&(%>&>$53)>")&(%>&2$D)(*$3%&$5&<3:?2"*"2+&)"?2(<">&D+&?)3%3@%<">&:3>@2(*$3%E&85$%B&5"<3%>&
3)>")&5(*"22$*"5,&90O&#(2@"5&:(+&D"&)"(53%(D2"&)"C$%">&$%&=$B=")&90O&3)>")5E&O=(5"&*)(%5C3):(*$3%,&)"C$%":"%*&



<=(%B"5&$%&*="&<3%*)32&?)3B)(:,&3)&?=+5$<(2&(>M@5*:"%*5&*3&*="&:3*3)&(%>&?)3?"22")E&
(
63 A The(Internet(Lock(
 .)(%>3%&Q$)*3&
 n3@%B5*3A%&N*(*"&8%$#")5$*+ Jason!Zapka ,!Mentor!

L="&R3)B"*&Q"&'3</X&>"5<)$D"5&*="&>"#"23?:"%*&(%>&$:?2":"%*(*$3%&3C&(&>33)&23</&<3%*)322">&*=)3@B=&*="&$%*")%"*E&
.+&@*$2$T$%B&(&)(5?D"))+&?$&^,&#()$3@5&"2"<*)$<(2&<$)@$*&<3:?3%"%*5,&(%>&(&5$:?2"&>33)&23</&V&>"#"23?">&(&:3*3)&>)$#"%&
23</&*=(*&A$22&(253&:3%$*3)&*="&5*(*@5&3C&*="&23</&P$E"E&23</">&3)&@%23</">SE&V&@5">&?+*=3%&*3&?)3B)(:&*="&<$)<@$*&(%>&
$*X5&:3%$*3)$%B&<(?(D$2$*$"5E&L="%&D+&@5$%B&*="&(%>)3$>&>"5$B%&5@$*"&V&A(5&(D2"&*3&<3%%"<*&*="&)(5?D"))+&?$&*=)3@B=&*="&
$%*")%"*&*3&(%&(%>)3$>&(??2$<(*$3%&*3&:3%$*3)&(%>&<3%*)32&*="&23</E&6="*=")&$*X5&D"<(@5"&+3@&*=$%/&+3@&C3)B3*&*3&23</&
*="&>33)&*3&+3@)&=3@5"&3)&+3@&C3)B3*&+3@)&/"+&*3&B"*&D(</&$%&*="&=3@5",&XL="&R3)B"*&Q"&'3</X&<(%&*(/"&*="&A3))+&3@*&
3C&2$C"&/""?$%B&+3@&D3*=&<(2:&(%>&5(C"E&

64 B Going(Green(Saves(Green(–(An(optimization(study(utilizing(Wind(and(Solar(Technologies(
 N*"#"%&R($)2"+,&N$2#$(&43)*"T,&!=(A(M(&Q(=A33>,&9<*(#$@5&Q$225&
 4@+(=3B(&43::@%$*+&4322"B" Dr.!Bilal!Bomani!and!Dr.!Clarence!Johnson,!Mentors!

L="&*=)""&:35*&$:?3)*(%*&B23D(2&)"53@)<"5&()"&A(*"),&C33>,&(%>&"%")B+E&6"&()"&<3%>@<*$%B&(&5$F&A""/&"%")B+&5*@>+,&
)"5"()<=$%B&(&Q$<)3;-)$>&<3%<"?*&(*&Z9N9&-74H5&-)""%;'(D&7"5"()<=&R(<$2$*+E&6"&($:&*3&>"*"):$%"&*="&



67(B(



5"?()(*$3%&"CC$<$"%<+&A=$2"&<3%5$>")$%B&3*=")&?")C3):(%<"&?()(:"*")5&5@<=&(5&A"$B=*&(%>&?)"55@)"&>)3?&D"C3)"&
$%$*$(2&<3:?3%"%*&*"5*$%B&$5&?")C3):">E&

71 A How(Technology(has(Improved(Car(Engines(
 '@/(&!3:2M"%3#$<,&[")":+&U()?"),&73D")*&O$5/@)(,&[3%(*=(%&6)$B=*&
 42"#"2(%>&N*(*"&8%$#")5$*+ Dr.!Jon!Negrelli! ,!Mentor!



75 A Coefficient(of(Friction(Testing(Machine(
 0(/3*(&[3+&
 n3@%B5*3A%&N*(*"&8%$#")5$*+ Dr.!Solomon ,!Mentor!

L3&:""*&*="&%"">&3C&23<(2&<3:?(%+&0"2?=$,&(&C)$<*$3%&*"5*$%B&:(<=$%"&A(5&)">"5$B%">&C3)&:3)"&(<<@)(*"&C)$<*$3%&
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