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Vulnerability Assessments 
"#$!%&'($)*+,',-.!/00$001$(-!"$*1!2%/"3!*-!/)45(($!

6*-,5(*'!7*+5)*-5).!285)1*''.!*-!750!/'*150!8)51!9::;<;==>3!

#*0!?5(@&?-$@!A&'($)*+,',-.!*00$001$(-0!5(!#&(@)$@0!58!

@,88$)$(-!B#.0,?*'!0$?&),-.!@$A,?$0C!0.0-$10C!*(@!B)54)*10D!!

"#,0!,(?'&@$0!'5?E0C!-*40C!0$*'0C!FGHI0C!JKLC!1,?)5B)5?$005)!

0.0-$10C!?5(-*?-!1$15).!+&--5(0C!$'$?-)5(,?!A5-,(4!

1*?#,($0C!*(@!+,51$-),?0!*(@!5-#$)!*??$00!?5(-)5'!@$A,?$0D!!

"#$!%/"!#*0!@$15(0-)*-$@!#5M!*''!-#$0$!?*(!+$!$*0,'.!

@$8$*-$@!&0,(4!M,@$'.!*A*,'*+'$!-55'0C!1*-$),*'0C!*(@!0&BB',$0C!

+&-!#*0!*'05!@$A,0$@!*(@!@$15(0-)*-$@!0,1B'$!*(@!B)*?-,?*'!

?5&(-$)1$*0&)$0D!

!

H(!*@@,-,5(C!-#$!%/"!#*0!B)5A,@$@!0$?&),-.!?5(0&'-,(4C!-)*,(,(4C!

FNIC!)$A$)0$!$(4,($$),(4C!0B$?,*'-.!8,$'@!-55'0C!*(@!(5A$'!

0$?&),-.!@$A,?$0O0-)*-$4,$0!85)!15)$!-#*(!P=!@,88$)$(-!

?51B*(,$0C!6JQ0C!*(@!45A$)(1$(-!5)4*(,R*-,5(0C!,(?'&@,(4!

I5IC!IQSO66L/C!ITLC!UDLD!I$B*)-1$(-!58!L-*-$C!-#$!

H(-$)(*-,5(*'!/-51,?!S($)4.!/4$(?.!2H/S/3C!S&)*-51C!*(@!-#$!

,(-$'',4$(?$!?511&(,-.D!

!

Tamper-Indicating Seals 
"#$!%/"!#*0!@$A,0$@!*(@!@$15(0-)*-$@!0&??$008&'!*--*?E0!

*(@!?5&(-$)1$*0&)$0!85)!#&(@)$@0!58!@,88$)$(-!-*1B$)<

,(@,?*-,(4!0$*'0D!!/0!*!)$0&'-!58!-#,0!M5)EC!-#$!%/"!#*0!

@$A$'5B$@!,1B)5A$@!-)*,(,(4C!0$*'!&0$!B)5-5?5'0C!*(@!(5A$'!

E,(@0!58!0$*'0D!!"#$0$!($M!0$*'0!*)$!+*0$@!5(!-#$!%/"V0!W*(-,<

$A,@$(?$X!*BB)5*?#!-5!-*1B$)!@$-$?-,5(D!!/@A*(-*4$0!,(?'&@$!

+$--$)!0$?&),-.C!0,1B',?,-.!N!'5M!?50-C!A5'&1$-),?!,(-)&0,5(!

@$-$?-,5(C!(5!($$@!85)!*!#*0BC!*(@!W*(-,<4&(@$?E,(4X!

8$*-&)$0D!!

!

L51$!58!-#$0$!($M!0$*'0!*)$Y!!-#$!"*'E,(4!")&?E!Z*)45!L$*'C!

"$1B$)$@!J'*00!L$*'C!",1$!")*BC!",$<I.$!L$*'C!Z#,)B,(4!L$*'C!

I"[G!\*-?#!L$*'C!LE&(E!L$*'C![*4"*4C![*4,?!L'*-$!L$*'C!*(@!

-#$!"),+5'&1,($0?$(?$!L$*'D!

!

"#$%#&'()#!*+!,--!./++#$#&'!0#(10!'2('!%(&!3#!

04**+#.!5.#+#('#.6!/&!1#00!'2(&!(!)/7#&!(8*9&'!*+!

!'/8#!3:!;!4#$0*&<!=*$>/&)!(1*&#<!90/&)!*&1:!1*=?!

'#%2!'**10<!8#'2*.0<!(&.!09441/#0@!!A2#0#!,--!0#(10!/&%19.#!

2/)2?'#%2!0#(10!(&.!'2*0#!90#.!+*$!&9%1#($!0(+#)9($.0@!
!

!
!

Novel Anti-Counterfeiting Approaches 
"#$!%/"!#*0!B)5B50$@!*(@!@$A$'5B$@!*!(&1+$)!58!($M!

-$?#(,]&$0!85)!?5&(-$),(4!B)5@&?-!2*(@!5-#$)!E,(@03!58!

?5&(-$)8$,-,(4C!,(?'&@,(4Y!

!

B/$'9(1!C98#$/%!A*>#&0!DEF!G*2&0'*&<!HI&!I&'/?J*9&'#$+#/'/&)!

K'$('#):!L0/&)!C98#$/%!A*>#&0M<!H(-$)(*-,5(*'!^5&)(*'!58!

K#*)1*?$&-,?*'![$@,?,($!;N<!;OP?;Q;!5,RRS6T!

!

A/8#!A$(4!5(9'2#&'/%/':!U!'(84#$!.#'#%'/*&!=/'2!*&#!.#7/%#6!

!

V/&#!I&'/?A(84#$/&)!(&.!I&'/?J*9&'#$+#/'/&)!W#7/%#!

!

Nuclear Engineering Division 

Countering Tampering & Counterfeiting 

The Argonne Vulnerability Assessment Team: 
Internationally recognized expertise in tags, seals, anti-counterfeiting,  

cargo security, nuclear safeguards, & physical tamper/intrusion detection. 
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VAT Resources & Capabilities 
• "5B!L$?)$-!0$?&),-.!?'$*)*(?$0!

• /??$00!-5!;!LZHG0!_!*!($M!LZHG!&(@$)!?5(0-)&?-,5(!

• 9`_!.$*)0!58!$aB$),$(?$!M,-#!A&'($)*+,',-.!*00$001$(-0!

• Q($<58<*<E,(@!%&'($)*+,',-.!/00$001$(-!7*+5)*-5).!

• 9;==!0]&*)$!8$$-!58!?'*00,8,$@!%"F!'*+5)*-5).!0B*?$!

• ;===!0]&*)$!8$$-!58!5-#$)!588,?$!N!'*+5)*-5).!0B*?$!

• U(,]&$!%/"!1,?)5B)5?$005)!)*B,@!B)5-5-.B,(4!0#5B!

• SaB$),$(?$!M,-#!-#$!0&??$008&'!?51B'$-,5(!58!b;c!1,'',5(!

58!?'*00,8,$@!N!&(?'*00,8,$@!B)5d$?-0!0,(?$!9::;!

• /??$00!-5!1&'-,@,0?,B',(*).C!M5)'@<?'*00!0?,$(?$!N!

$(4,($$),(4!$aB$)-,0$!*-!*''!-#$!IQS!(*-,5(*'!'*+5)*-5),$0!!!

!

!

!

!

!

!

!

!

!

A2#!A/8#!A$(4!(&'/?#7/.#&%#!'()!U!0#(1@ 
 
 
 
VAT Awards & Recognition 
"#$!/)45(($!%&'($)*+,',-.!/00$001$(-!"$*1!#*0!M5(!

(&1$)5&0!*M*)@0!*(@!)$?$,A$@!M,@$0B)$*@!)$?54(,-,5(D!!/!

B*)-,*'!',0-!,(?'&@$0Y!
!!

e!!9=!UDLD!B*-$(-0!

e!!H(-$)A,$M$@!+.!-#$!\*''!L-)$$-!^5&)(*'!28)5(-!B*4$3C!6KFC!

ZLQC!FGHI!^5&)(*'C!T51$'*(@!L$?&),-.!/'$)-C!HQ[/!L$?&),-.!

I,)$?-5)V0!F$B5)-C![$?#*(,?*'!S(4,($$),(4C!f&0,($00!")*A$'!

Sa$?&-,A$C!K#*)1*![*(&8*?-&),(4C!$-?D!

e!!fSZZ/!T5(5)*).!ZZQ!/M*)@!85)!?5(-),+&-,5(0!-5!#51$'*(@!!

!!!!0$?&),-.C!;==:!

e!!7/67!G$''5M0!K),R$!85)!Q&-0-*(@,(4!F$0$*)?#C!;==P!

e!!7/67!/?#,$A$1$(-!/M*)@0C!;==>C!;==PC!9:::!N!9::c!

e!!I,0-,(4&,0#$@!K$)85)1*(?$!/M*)@!8)51!-#$!ZH/C!;==;!

e!!WSa?$''$(?$!,(!K$)85)1*(?$![$*0&)$X!/M*)@C!/1$),?*(!!

!!!!!L5?,$-.!85)!H(@&0-),*'!L$?&),-.C!;==;!

e!!7/67!I,0-,(4&,0#$@!K$)85)1*(?$!/M*)@0C!;==9!N!9::g!

e!!Sa?$''$(?$!,(!"$?#(5'54.!")*(08$)!/M*)@0C!9::>!N!9::;!

e!!FNI!9==!6*-,5(*'!/M*)@0C!9::;!N!9::P!

e!!Wf$0-!58!\#*-V0!6$M!/M*)@XC!K5B&'*)!L?,$(?$C!9::;!

!

!
!

!

I!&#=!%(4!/&7#&'#.!3:!'2#!BIA!%(&!.#'#%'!%*9&'#$+#/'!*$!

'(84#$#.!=/&#@!!X:!419))/&)!'2#!%(4!/&'*!(!%*849'#$!

'2$*9)2!(!LKX!%(31#<!(!=/&#!39:#$!*$!(9%'/*&##$!%(&!

%2#%>!/+!'2#!=/&#!/&0/.#!/0!)#&9/&#!(&.!9&./0'9$3#.@!

!

!

 
Sample Publications 
EF!G*2&0'*&<!YJ!Z/%2(9.<!(&.!GK!V($&#$<!HA2#!K#%9$/':!*+!L$/&#!W$9)!

A#0'/&)M<!̂ 5&)(*'!58!I)&4!H00&$0<!5/&!4$#006@!

!

FJ!^5#(0-5(C!W7*.$)$@!L$?&),-.Y!L$'8<I$8$(0$!5)!L$'8<I$'&0,5(hXC!

K#%9$/':!Z(&()#8#&'!2,(!B)$003D!

!

YF!X/'[#$<!"\!J2#&<!(&.!EF!G*2&0'*&<!HK#%9$/':!/&!]$)(&/[('/*&0^!

Y_4(&./&)!'2#!`$*&'/#$0!*+!a&.90'$/(1?]$)(&/[('/*&(1!"0:%2*1*):M<!

H(-$)(*-,5(*'!F$A,$M!58!H(@&0-),*'!*(@!Q)4*(,R*-,5(*'!K0.?#5'54.!,-<!

;P;?;SR!5,RRN6@!

!

FJ!^5#(0-5(C!W"*1B$)<H(@,?*-,(4!L$*'0XC!I8#$/%(&!K%/#&'/0'!:PC!c9c<

c;i!2;==g3D!

!

FJ!^5#(0-5(C!W6$M!F$0$*)?#!5(!"*1B$)<H(@,?*-,(4!L$*'0XC!

H(-$)(*-,5(*'!U-,',-,$0!F$A$(&$!K)5-$?-,5(!/005?,*-,5(!6$M0C!9gC!9><

9`!2;==g3D!

!

FJ!^5#(0-5(!*(@!^L!\*)($)C!W"#$!I)D!\#5!Z5(&(@)&1Y!\#.!K'*?,(4!

"55![&?#!G*,-#!,(!"$?#(5'54.!7$*@0!-5!G*,'&)$XC!K#%9$/':!

Z(&()#8#&'!P:C!99;<9;9!2;==c3D!

!

FJ!^5#(0-5(C!W"#$!j/(-,<SA,@$(?$V!/BB)5*?#!-5!"*1B$)<I$-$?-,5(XC!

"(%>()/&)<!A$(&04*$'<!K'*$()#!U!K#%9$/':!*+!E(./*(%'/7#!Z('#$/(1!

9g2;3C!9ic<9Pi!2;==c3D!

!

^L!\*)($)!*(@!FJ!^5#(0-5(C!W/!L,1B'$!I$15(0-)*-,5(!-#*-!-#$!

J'5+*'!K50,-,5(,(4!L.0-$1!2JKL3!,0!%&'($)*+'$!-5!LB558,(4XC!A2#!

G*9$&(1!*+!K#%9$/':!I.8/&/0'$('/*&!;cC!9:<;`!2;==;3D!

!
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Sample Invited Talks 
kL$?&),-.!/4*,(0-!"#$8-C!"*1B$),(4C!*(@!Z5&(-$)8$,-,(4XC!

J$($)*'!/00$1+'.!58!-#$!K#*)1*?$&-,?*'!L$?&),-.!H(0-,-&-$C!

[?'$*(C!%/C!Q?-5+$)!;`C!;==:D!

!

2l$.(5-$!/@@)$003!W"#$!H1B5)-*(?$!58!65-!f$,(4!S*)($0-XC!

L$?&)$\5)'@!SaB5C!L*(!G)*(?,0?5C!Z/C!L$B-$1+$)!9:<;=C!

;==>D!

!

WK#*)1*?$&-,?*'!L$?&),-.!N!/&-#$(-,?,-.XC!K#*)*1*?$&-,?*'!

L&BB'.!Z#*,(!H(-$4),-.!Z5(8$)$(?$C!f*'-,15)$C![IC!/B),'!;c<

;>C!;==>D!

!

!W%&'($)*+,',-,$0!N!7,1,-*-,5(0!58!FGHI!*(@!Z5(-*?-![$15).!

I$A,?$0XC!H/S/!"$?#(,?*'![$$-,(4!5(!L$*',(4!L.0-$10!*(@!

Z5(-*,(1$(-!%$),8,?*-,5(![$-#5@0C!%,$((*C!/&0-),*C!G$+)&*).!

9;<9gC!;==>D!

!

!WZ5&(-$)1$*0&)$0!-5!\,0#8&'!"#,(E,(4XC!/LHL!H(-$)(*-,5(*'!

[,@@'$!S*0-!L$?&),-.!Z5(8$)$(?$C![*(*1*C!f*#)*,(C!

I$?$1+$)!P<gC!;==gD!

!

%&'($)*+,',-.!/00$001$(-0!5(!"*1B$)<H(@,?*-,(4!L$*'0XC!^5,(-!

UL<F&00,*!"HI!\5)E,(4!J)5&BC![50?5MC!F&00,*C!L$B-$1+$)!

9i<9PC!;==gD!

!

WF$0$*)?#!5(!H1B)5A,(4!Z*)45!L$?&),-.XC!c
-#
!65)-#!/1$),?*(!

Z*)45!L$?&),-.!G5)&1C!\*0#,(4-5(C!IDZDC!L$B-$1+$)!g<>C!

;==gD!

!

!

!

 
 
 

 
 
About Argonne National Laboratory 
/)45(($! 6*-,5(*'! 7*+5)*-5).C! -#$! (*-,5(V0! 8,)0-! (*-,5(*'!

'*+5)*-5).C! ,0! 5($! 58! -#$! UDLD! I$B*)-1$(-! 58! S($)4.m0!

'*)4$0-! (*-,5(*'! '*+5)*-5),$0! 85)! 0?,$(?$! *(@! $(4,($$),(4!

)$0$*)?#D! ! /)45(($! #*0! *BB)5a,1*-$'.! iC===! $1B'5.$$0C!

,(?'&@,(4!9C===!0?,$(-,0-0!*(@!$(4,($$)0C!-#)$$<]&*)-$)0!58!

M#51!#5'@!@5?-5)*'!@$4)$$0D!!/)45(($m0!*((&*'!5B$)*-,(4!

+&@4$-! $a?$$@0! bgi=! 1,'',5(D! ! L,(?$! 9::=C! /)45(($! #*0!

M5)E$@!M,-#!15)$! -#*(!g==! ?51B*(,$0C! 8$@$)*'! *4$(?,$0C!

*(@!5-#$)!5)4*(,R*-,5(0D!!!

!

Z&))$(-'.C! 9gn! 58! /)45(($V0! +&@4$-! ,0! 85)! ,(-$'',4$(?$C!

@$8$(0$C! *(@! #51$'*(@! 0$?&),-.! B)5d$?-0! 2&B! 8)51! gn!

+$85)$! L$B-$1+$)! 99C! ;==93D! ! "#$! '5(4<-$)1! 45*'! ,0! -5!

0,4(,8,?*(-'.!,(?)$*0$!-#,0!B$)?$(-*4$D!

!

/)45(($!,0!1*(*4$@!+.!UZ#,?*45C!77ZC!85)!-#$!UDLD!

I$B*)-1$(-!58!S($)4.D!


