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1. THE QUALIFYING EXAM!
#$%!&'()*+,*-.!%/(0*-(1*2-!3456!*7!1$%!0%(-7!8,!9$*:$!71';%-17!(;<(-:%!12!:(-;*;(:,!+2=!1$%!>$?@?!
#$%!%/(0!:(-!8%!1(A%-!(+1%=!+*<%!&'(=1%=7!2+!=%7*;%-:,B!8'1!0'71!8%!1(A%-!8%+2=%!1$%!%-;!2+!,2'=!
7%<%-1$!&'(=1%=!2+!.=(;'(1%!71';,!31$%!+*=71!2++*:*()!&'(=1%=!2+!.=(;'(1%!71';,!8%*-.!*-!C%D1%08%=!2+!
1$%!+*=71!,%(=B!%<%-!*+!1$%!71';%-1!92=A7!*-!(!)(8!1$%!7'00%=!8%+2=%!1$%!+*=71!,%(=6?!!C1';%-17!9$2!
%-1%=!E2=1$9%71%=-!9*1$!(!F(71%=G7!@%.=%%B!2=!9*1$!:=%;*1!+2=!(1!)%(71!1$=%%!&'(=1%=7!2+!.=(;'(1%!
71';,!+=20!(-21$%=!H-71*1'1*2-!1$(1!*7!(::=%;*1%;!8,!#$%!I=(;'(1%!C:$22)B!0(,!1(A%!1$%!%/(0*-(1*2-!
(+1%=!:20D)%1*-.!1$=%%!&'(=1%=7!2+!71';,!(1!E2=1$9%71%=-B!8'1!(.(*-!0'71!:20D)%1%!1$%!=%&'*=%0%-1!
8%+2=%!1$%!%-;!2+!1$%!7%<%-1$!&'(=1%=!2+!71';,?!! 
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3\6 C'00(=,!(-;!L2-:)'7*2-7!
3T6 S%+%=%-:%7!3(7!0(-,!(7!(=%!(DD=2D=*(1%]!-21!*-:)';%;!*-!1$%!D(.%!:2'-16!N!=%+%=%-:%7!7$2');!

8%!1$%!+2))29*-.!+2=0(1K!
(? ^2'=-()!(=1*:)%7K!_=(0%=B!H?^?]!`%<*-(B!`?]!@%8-(1$B!S?]!a$*120*=7A,B!@?]!C(=.%-1B!5?b?!

C2)(=!:%))7!'7*-.!&'(-1'0!+'--%)7!Nano Lett?!2011B!11B!QTc"NQTc[?!
8? U22A7K!X;*(-B!I?!>=*-:*D)%7!2+!>2),0%=*d(1*2-]!Z!%;?]!^2$-!e*)%,!(-;!C2-7K!

b282A%-B!E^B!OccZ?!
#$%!71';%-1!;%:*;%7!$29!12!D(=1*1*2-!1$%!;2:'0%-1!8%19%%-!1%/1!(-;!+*.'=%7B!8'1!7$2');!-21%!1$(1!
+*.'=%7!7$2');!-21!8%!7%%-!(7!(!=%D)(:%0%-1!+2=!1%/1!3*?%?B!1$%!1%/1!0'71!8%!(!:20D)%1%!-(==(1*<%6?!All 
text must be 12-point, Times New Roman, double spaced, and type justified?!>(.%7!0'71!8%!
-'08%=%;!71(=1*-.!9*1$!1$%!1*1)%R(871=(:1!D(.%?!!
3. THE QUALIFYING EXAM (QE) COMMITTEE 
H-!1$%!8%.*--*-.!2+!f%8='(=,!2+!1$%!71';%-1g7!Ond!,%(=B!1$%!:$(*=!2+!1$%!;%D(=10%-1g7!I=(;'(1%!
L'==*:')'0!L200*11%%!9*))!(77*.-!%(:$!71';%-1g7!:200*11%%!0%08%=7!8(7%;!2-!7'..%71*2-7!+=20!
1$%!71';%-1G7!(;<*7%=?!C1';%-17!0'71!1'=-!*-!1$%!D=*-1%;!(-;!+*))%;!2'1!2-)*-%!+2=0!h45!L200*11%%!
C%)%:1*2-!f2=0h!)*71*-.!1$%7%!7'..%71*2-7!12!1$%!I=(;'(1%!Y77*71(-1!9*1$*-!1$%!+*=71!192!9%%A7!2+!1$%!
+())!&'(=1%=!+2=!71';%-17!9*1$!F(71%=G7!;%.=%%7B!(-;!9*1$*-!1$%!+*=71!192!9%%A7!2+!9*-1%=!&'(=1%=!+2=!
71';%-17!9*1$!(!8(:$%)2=G7!;%.=%%?!#$%!71';%-1G7!=%7%(=:$!(;<*7%=!9*))!8%!(!0%08%=!2+!1$%!45!
:200*11%%!(-;!9*))!8%!D=%7%-1!;'=*-.!1$%!%/(0*-(1*2-?!iD2-!:20D)%1*2-!2+!1$*7!%/(0*-(1*2-B!1$%!
45!:200*11%%!8%:20%7!1$%!71';%-1g7!>$@!:200*11%%!9*1$!1$%!(;<*72=!(7!:$(*=?!!
4. SCHEDULING THE QUALIFYING ORAL EXAM!!
3@%(;)*-%!U%+2=%!1$%!%-;!2+!,2'=!7%<%-1$!&'(=1%=!2+!.=(;'(1%!71';,6!!
#$%!;%D(=10%-1!9*))!(==(-.%!+2=!,2'!12!0%%1!9*1$!1$%!(;0*-*71=(1*<%!(77*71(-17!2+!,2'=!:200*11%%!
0%08%=7!12!7:$%;')%!(!45!%/(0!;(1%!(-;!=%7%=<%!(!:2-+%=%-:%!=220?!#$*7!0%%1*-.!=220!0'71!
$(<%!(!D=2M%:12=!7:=%%-!(-;!(!:$()A82(=;!2=!9$*1%82(=;?!>)%(7%!:2-1(:1!.=(;(771j-2=1$9%71%=-?%;'!
9*1$!&'%71*2-7!(82'1!45!7:$%;')*-.?!!
**The QE document must be turned in to committee members at least one week before 
your examination date.** H+!192!2=!02=%!:200*11%%!0%08%=7!8%)*%<%!1$(1!1$%!45!;2:'0%-1!*7!
-21!7(1*7+(:12=,!12!02<%!2-!9*1$!1$%!2=()!%/(0!D2=1*2-B!1$%-!1$%!L$(*=!2+!1$%!:200*11%%!0'71!
*-+2=0!1$%!71';%-1!P!no later than 48 hours before the scheduled exam time!P!1$(1!1$%!%/(0!9*))!8%!
D271D2-%;?!#$%!:200*11%%!7$2');!.*<%!1$%!71';%-1!(!.%-%=()!*;%(!(82'1!9$,!1$%!9=*11%-!;2:'0%-1!
9(7!=%M%:1%;B!8'1!*7!-21!=%&'*=%;!12!D=2<*;%!;%1(*)%;!+%%;8(:A!12!1$%!71';%-1?!!H1!*7!1$%-!1$%!71';%-1G7!
=%7D2-7*8*)*1,!12!=%<*7%!1$%!;2:'0%-1!(-;!=%7:$%;')%!1$%!%/(0?!#$%!71';%-1!*7!(;<*7%;!12!:2-7')1!
9*1$!1$%!I=(;'(1%!>=2.=(0!Y77*71(-1!(82'1!(!1*0%)*-%!+2=!1$*7!D=2:%77?!H1!*7!;%7*=(8)%!12!=%7:$%;')%!
9*1$*-!1$%!7(0%!&'(=1%=B!8'1!1$%!71';%-1!:(-!D%1*1*2-!1$%!@*=%:12=!2+!I=(;'(1%!C1';*%7!+2=!(-!
%/1%-7*2-?!!
5. OTHER INFORMATION ABOUT THE QE!
X-!1$%!;(,!2+!1$%!7:$%;')%;!45B!1$%!71';%-1!9*))!0(A%!(!O[NQc!0*-'1%!D=%7%-1(1*2-!(-;!;%+%-7%!2+!
1$%!45!12!1$%*=!:200*11%%B!*-!(-!%/(0!1$(1!1,D*:()),!)(717!k"?[!12!O!$2'=7?!!
C1';%-17!(=%!%/D%:1%;!12!D=%7%-1!(!7)*;%!;%:A!2'1)*-*-.!1$%*=!45!;2:'0%-1?!H1!*7!(;<*7(8)%!1$(1!
(;;*1*2-()!8(:A'D!7)*;%7!8%!*-:)';%;!72!1$(1!1$%,!0(,!8%!'7%;!12!(;;=%77!)*A%),!7:*%-:%!&'%71*2-7?!
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#$%!71';%-1!7$2');!8=*-.!=%7%(=:$!-21%822A7!(-;!21$%=!7*0*)(=!=%7%(=:$!=%)(1%;!0(1%=*()7!12!1$%!


