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SUBMISSIONS

!

HONORS AND AWARDS

#                                                                      9,+7('t6l't/,+1 t, U/c] 4,(/*,t, -,( h/1 H,(] /+ '
(ece+t 8/1c,Ce(2 t,H'(8 6+8e(1t'+8/+7 ,+e ,- the *,lec6Y
l'( *ech'+/1*1 1h'(e8 I2 AlVhe/*e(b13 @'(]/+1,+b13 a,6
Oeh(/7b1 '+8 X6+t/+7t,+b1 8/1e'1eG  Ue'8 *,(e 't htt&=//
HHHG+,(thHe1te(+Ge86/+eH1ce+te(/1t,(/e1/<00N/;0/
h6+t/+7t,+1Ght*l

9,+7('t6l't/,+1 t, SB/: 1t68e+t :h'8 !h'_t,+ '+8 JH'Y4/+
N'*3 ' (ece+t 7('86'te ,- N,(thHe1te(+ Hh, /1 +,H ' &,1tY
8,ct,('l -ell,H 't the P+/Ce(1/t2 ,- 9'l/-,(+/'3 Be(]ele23 -,(
Ie/+7 the <00N 7('86'te 1t68e+t H/++e(1 ,- the 9,lle7/'te
S+Ce+t,(1 9,*&et/t/,+3 ' &(,7('* ,- the N't/,+'l S+Ce+t,(1
X'll ,- F'*eG !h'_t,+3 N'* '+8 the/( '8C/1,( 9h'8 4/(]/+3
Oe,(7e BG U'th*'++ @(,-e11,( ,- 9he*/1t(23 h'Ce /+Ce+te8
' +eH tech+,l,72 th't 'll,H1 the* t, -/+8 */+/1c6le
'*,6+t1 ,- */c(,1c,&/c I/,l,7/c'l *'te(/'l13 61e-6l /+ *e8/Y
c'l te1t/+7G  Ue'8 *,(e 't htt&=//HHHG+,(thHe1te(+Ge86/
+eH1ce+te(/1t,(/e1/<00N/;0/+'+,tech+,l,72Ght*l
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EMPLOYMENT OPPORTUNITIES

=*4&5%*#/*,9,&4,>4(*,$)* )(5&0()*;#>5*0(4(9,$%*%#
%8(*?(+,0%1($%**#/*@&#"8(1&5%0:A*B#4("'4,0
@&#4#- : *, $) *C(44*@&#4#- : !!!

a'I !ech+/c/'+
N,(thHe1te(+ P+/Ce(1/t2YYEC'+1t,+3 Sa

!he O,l8Ie(7 a'I /1 1ee]/+7 ' a'I,('t,(2 !ech+/c/'+G  @le'1e c'll ,(
e*'/l -,( 8et'/l1=

RNgYNL;YBN;6
e(Cn+,(thHe1te(+Ge86

Xe'8 ,- %e&'(t*e+t
P+/Ce(1/t2 ,- Sll/+,/1 't 9h/c'7, o 9h/c'7,3 Sa

A&&l/c't/,+1 '+8 +,*/+'t/,+1 '(e Ie/+7 1,67ht -,( the &,1/t/,+ ,- Xe'8
,- the %e&'(t*e+t ,- B/,l,7/c'l :c/e+ce1 't the P+/Ce(1/t2 ,- Sll/+,/1 't
9h/c'7, fPS9jG !he Xe'8 /1 the ch/e- '8*/+/1t('t/Ce ,--/ce( ,- the
%e&'(t*e+t3 H/th ,Ce('ll (e1&,+1/I/l/t2 -,( -'c6lt2 '+8 1t'--
(ec(6/t*e+t3 I687et3 &(,*,t/,+3 '+8 /+1t(6ct/,+G  !he Xe'8 /1 e_&ecte8
t, &(,C/8e 1t(,+7 le'8e(1h/& -,( the %e&'(t*e+t /+ (e1e'(ch3 te'ch/+73
'+8 &6Il/c 1e(C/ce &(,7('*1G  !he %e&'(t*e+t ,- B/,l,7/c'l :c/e+ce1
h'1 >< -'c6lt23 ,Ce( ;<0 7('86'te 1t68e+t13 '+8 '&&(,_/*'tel2 ;3B00
6+8e(7('86'te *'\,(1G  4'\,( 16I8/C/1/,+1 ,- the %e&'(t*e+t /+cl68e
cell '+8 8eCel,&*e+t'l I/,l,723 ec,l,72 '+8 eC,l6t/,+3 *,lec6l'(
I/,l,723 '+8 +e6(,I/,l,72G PS93 ' 9'(+e7/e %,ct,('l/Ue1e'(ch o
E_te+1/Ce /+1t/t6t/,+ l,c'te8 /+ the he'(t ,- 9h/c'7,3 h'1 ' 8/Ce(1e
1t68e+t I,82 ,- ;630;< 6+8e(7('86'te3 63R<B 7('86'te3 '+8 <3NL;
&(,-e11/,+'l 1t68e+t1G !he 16cce11-6l c'+8/8'te H/ll h'Ce '+ e'(+e8
8,ct,('te '+8 Ie el/7/Ile -,( '&&,/+t*e+t 't the ('+] ,- -6ll &(,-e11,(G
A 1t(,+7 (ec,(8 /+ (e1e'(ch '+8 6+/Ce(1/t2 te'ch/+73 ' 8e*,+1t('te8
c,**/t*e+t t, eF6'l/t2 ,- ,&&,(t6+/t23 '+8 16I1t'+t/'l le'8e(1h/& '+8
,(7'+/V't/,+'l 1]/ll1 '(e (eF6/(e8G  ̂ ,*e+ '+8 */+,(/t2 c'+8/8'te1 '(e
e1&ec/'ll2 e+c,6('7e8 t, '&&l2G A&&l/c't/,+1 1h,6l8 Ie (ece/Ce8 I2
%ece*Ie( >3 <00N3 t, (ece/Ce -6ll c,+1/8e('t/,+ '+8 the 8e1/(e8
'&&,/+t*e+t 8'te /1 A6761t ;63 <00B 'lth,67h the 1e'(ch H/ll &(,cee8
6+t/l the &,1/t/,+ /1 -/lle8G 4'te(/'l13 /+cl68/+7 ' -6ll c6((/c6l6* C/t'e
'+8 +'*e1 '+8 '88(e11e1 ,- -,6( (e-e(e+ce13 1h,6l8 Ie 8/(ecte8 t,=

@(,-e11,(1 Ne/l :t6(ch/, '+8 Je(e*2 !e/telI'6* 9,Y9h'/(1
B/,l,7/c'l :c/e+ce1 Xe'81h/& :e'(ch 9,**/ttee
c/, 9,lle7e ,- a/Ie('l A(t1 W :c/e+ce1 f*/c <<Rj

!he P+/Ce(1/t2 ,- Sll/+,/1 't 9h/c'7,
60; :G 4,(7'+ :t

9h/c'7,3 Sa 60600gYg;0N
\e(e*2n6/cGe86G

htt&=///HHHG6/cGe86/8e&t1/I/,1G

A11/1t'+t @(,-e11,( !e+6(e o !('c] @,1/t/,+
P+/Ce(1/t2 ,- 4,+t'+' o 4/11,6l'3 4,+t'+'

!he %e&'(t*e+t ,- 9he*/1t(2 /+C/te1 '&&l/c't/,+1 't the leCel ,-
'11/1t'+t &(,-e11,( /+ the '(e' ,- B/,*,lec6l'( N4UG  St /1 e_&ecte8 th't
the 16cce11-6l c'+8/8'te H/ll 'l1, Iec,*e ' *e*Ie( ,- the O('86'te
@(,7('* /+ the Biomolecular %tructure and Dynamics '+8 '11,c/'te8
9e+te( /+ '88/t/,+ t, the/( te+6(e t('c] &,1/t/,+ /+ the %e&'(t*e+t ,-
9he*/1t(2G !he 8eCel,&*e+t ,- e_te(+'ll2 -6+8e8 (e1e'(ch &(,7('*13
*']/+7 c,+t(/I6t/,+1 t, l,He( 8/C/1/,+ che*/1t(2 te'ch/+7 '+8 the
8eCel,&*e+t ,- 6&&e( 8/C/1/,+ '+8 7('86'te c,6(1e1 /1 (eF6/(e8G  A
@hG%G /+ che*/1t(2 ,( ' (el'te8 -/el8 '+8 &,1t8,ct,('l e_&e(/e+ce /+
B/,*,lec6l'( N4U /1 +ece11'(2G  !he %e&'(t*e+t ,- 9he*/1t(2 H'1
(ece+tl2 'H'(8e8 -6+8/+7 -,( ' 600 4XV N4U 1&ect(,*ete( t,
c,*&le*e+t e_/1t/+7 N4U /+1t(6*e+t't/,+G  !he 16cce11-6l c'+8/8'te
H/ll h'Ce 1/7+/-/c'+t /+&6t ,+ the -/+'l c,+-/76('t/,+ ,- the +eH
/+1t(6*e+tG  A&&l/c't/,+1 1h,6l8 /+cl68e ' c,*&lete 9l3 ' -6ll
8e1c(/&t/,+ ,- (e1e'(ch &l'+1 '+8 ' 1t'te*e+t ,- te'ch/+7 &h/l,1,&h2G
A&&l/c'+t1 1h,6l8 'l1, '(('+7e -,( th(ee lette(1 ,- (ec,**e+8't/,+ t,
Ie 1e+t t, the 1'*e '88(e11G  S+-,(*'t/,+ 'I,6t the 8e&'(t*e+t *'2
Ie 'cce11e8 -(,* ,6( HeI &'7e=  htt&=//HHHGc'1G6*tGe86/che*G !he
(eC/eH ,- '&&l/c't/,+1 H/ll Ie Ie7/+ ,+ [ct,Ie( ;B3 <00N '+8 c,+t/+6e
6+t/l the &,1/t/,+ /1 -/lle8G  !he P+/Ce(1/t2 ,- 4,+t'+' /1 '+ EF6'l
[&&,(t6+/t2/ A--/(*'t/Ce Act/,+ e*&l,2e( '+8 e+c,6('7e1
'&&l/c't/,+1 -(,* H,*e+3 */+,(/t/e13 Cete('+13 '+8 &e(1,+1 H/th
8/1'I/l/t/e1G  !he &,1/t/,+ /1 el/7/Ile -,( Cete(e+1b &(e-e(e+ce /+
'cc,(8'+ce H/th :t'te l'HG
A&&l/c't/,+1 1h,6l8 Ie 1e+t t,=

N/7el %G @(/e1tle23 9h'/(
:e'(ch 9,**/ttee %e&'(t*e+t ,- 9he*/1t(2

!he P+/Ce(1/t2 ,- 4,+t'+'
4/11,6l'3 4! BLR;<Y;6B6

!e+6(eY!('c] F'c6lt2 @,1/t/,+
4/'*/ P+/Ce(1/t2 o [_-,(83 [h/,

4/'*/ P+/Ce(1/t2 /+C/te1 '&&l/c't/,+1 -,( ' te+6(eYt('c] A11/1t'+t
@(,-e11,( &,1/t/,+ t, Ie7/+ /+ A6761t <00BG A&&l/c'+t1 *61t h'Ce '
@hG%G /+ 4/c(,I/,l,72 ,( cl,1el2 (el'te8 8/1c/&l/+e H/th '+ e*&h'1/1 /+
B/,/+-,(*'t/c1 ,( 9,*&6t't/,+'l B/,l,723 '+8 &,1t8,ct,('l (e1e'(ch
e_&e(/e+ce th't '&&l/e8 c,*&6te( 1c/e+ce1 t, I/,l,72G  !e'ch/+7
(e1&,+1/I/l/t/e1 /+cl68e /+t(,86ct,(2 '+8 '8C'+ce8 leCel c,6(1e1 /+
*/c(,I/'l 7e+,*/c1 '+8 I/,/+-,(*'t/c13 '+8 8/(ect/+7 4G:G '+8 @hG%G
1t68e+t1G  !he 16cce11-6l '&&l/c'+t H/ll e1t'Il/1h '+8 *'/+t'/+ '+
e_te(+'ll2 -6+8e8 (e1e'(ch &(,7('* I'1e8 ,+ the 8eCel,&*e+t '+8
'&&l/c't/,+ ,- */c(,I/'l 7e+,*/c 8't'I'1e1 '+8 I/,l,7/c'l +etH,(]13
'+8 &(,C/8e 1e(C/ce t, the P+/Ce(1/t2G  4,(e /+-,(*'t/,+ 'I,6t the
%e&'(t*e+t ,- 4/c(,I/,l,72 '+8 4/'*/ P+/Ce(1/t2 /1 'C'/l'Ile 't htt&=/
/HHHGc'1G*6,h/,Ge86/*/c(,/G :c(ee+/+7 ,- '&&l/c'+t1 Ie7/+1
%ece*Ie( ;3 <00N3 '+8 H/ll c,+t/+6e 6+t/l the &,1/t/,+ /1 -/lle8G  4/'*/
P+/Ce(1/t2 /1 '+ EF6'l ,&&,(t6+/t/e1 E*&l,2e( ,--e(/+7 -6ll 1'*eY1e_
8,*e1t/c &'(t+e( Ie+e-/t1G  ̂ ,*e+ '+8 */+,(/t/e1 '(e e+c,6('7e8 t,
'&&l2G @le'1e 16I*/t c6((/c6l6* C/t'e3 6& t, th(ee (e&(/+t13 1t'te*e+t1
,- te'ch/+7 &h/l,1,&h2 '+8 (e1e'(ch 7,'l13 '+8 h'Ce th(ee lette(1 ,-
(e-e(e+ce 1e+t t,=
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%(G a,6/1 AG Act/1
%e&'(t*e+t ,- 4/c(,I/,l,72

4/'*/ P+/Ce(1/t2
[_-,(83 [h/, NB0B6G

@l'+t B/,l,7/1t !e+6(eY!('c]
P+/Ce(1/t2 ,- ̂ /1c,+1/+ o ̂ h/teH'te(3 ̂ S

!he %e&'(t*e+t ,- B/,l,7/c'l :c/e+ce1 't the P+/Ce(1/t2 ,- ̂ /1c,+1/+Y
^h/teH'te( /+C/te1 '&&l/c't/,+1 -,( '+ '&&,/+t*e+t '1 -6ll t/*e te+6(eY
t('c] '11/1t'+t &(,-e11,( H/th &(/*'(2 te'ch/+7 (e1&,+1/I/l/t2 /+ @l'+t
B/,l,72G E_&e(t/1e 't the &h21/,l,7/c'l3 cell6l'(3 ,( *,lec6l'( leCel /1
&(e-e((e8 I6t 'll 1t(,+7 c'+8/8'te1 '(e e+c,6('7e8 t, '&&l2G  [the(
te'ch/+7 (e1&,+1/I/l/t/e1 /+cl68e 16&&,(t ,- 8e&'(t*e+t
6+8e(7('86'te *'\,( '+8 7e+e('l 1t68/e1 &(,7('*G 9,6(1e
'11/7+*e+t1 H/ll c,*&le*e+t th,1e ,- c6((e+t -'c6lt2G A l/1t ,- 1&ec/-/c
c,6(1e1 /1 /+cl68e8 ,+ ,6( HeI1/te 't htt&=//'c'8e*/c1G6HHGe86/
I/,l,72 /\,I1//+8e_Ght*lG  E+7'7e*e+t ,- 6+8e(7('86'te 1t68e+t1 /+
(e1e'(ch '+8 &6(16/t ,- e_t('*6('l (e1e'(ch -6+8/+7 '(e e_&ecte8G  !he
P^Y^h/teH'te( /1 ' &(e*/e( &6Il/c (e7/,+'l 6+/Ce(1/t23 H/th '+
e+(,ll*e+t ,- ;03B00 1t68e+t1 /+ N> 6+8e(7('86'te *'\,(1 '+8 ;>
*'1te(b1 8e7(ee &(,7('*1G St ,--e(1 h/7hYF6'l/t2 c'(ee(Y,(/e+t'te8
&(,7('*1 /+te7('te8 H/th ' *,8el 7e+e('l e86c't/,+ c6((/c6l6*G
^h/teH'te( /1 l,c'te8 /+ 1,6the'1te(+ ^/1c,+1/+3 '&&(,_/*'tel2 ,+e
h,6( -(,* 4'8/1,+ '+8 4/lH'6]eeG F,( th/1 &,1/t/,+3 ' @hG%G /+ I/,l,72
:c/e+ce /1 (eF6/(e8G !he 16cce11-6l c'+8/8'te *61t 'l1, 8e*,+1t('te
h/1/he( &,te+t/'l t, Ie '+ ,6t1t'+8/+7 te'che(3 &(,86ct/Ce 1ch,l'(3 '+8
'ct/Ce c,+t(/I6t,( ,- &(,-e11/,+'l3 6+/Ce(1/t23 '+8 c,**6+/t2 1e(C/ceG
A c,*&lete '&&l/c't/,+ &'c]et c,+1/1t1 ,- ' lette( ,- '&&l/c't/,+3
c6((/c6l6* C/t'e3 1t'te*e+t ,- te'ch/+7 &h/l,1,&h23 '+8 /+te(e1t13
1t'te*e+t1 ,- (e1e'(ch /+te(e1t13 c,&/e1 ,- 'll t('+1c(/&t13 '+8 th(ee
c6((e+t lette(1 ,- (ec,**e+8't/,+ A&&l/c't/,+1 *61t Ie &,1t*'(]e8
Ie-,(e N,CG ;L3 <00N '+8 /+te(e1te8 &e(1,+1 1h,6l8 '&&l2 /+ H(/t/+7
t,=

%( Je--(e2 :G 4c`/++,+3 :W: 9h'/(
@l'+t B/,l,7/1t :e'(ch

%e&'(t*e+t ,- B/,l,7/c'l :c/e+ce1
P+/Ce(1/t2 ,- ̂ /1c,+1/+Y^h/teH'te(

^h/teH'te(3 ̂ S B>;L0
!ele&h,+e N,G f<6<j Ng<Y6<00

F'_ N,G f<6<j Ng<YB66>
E*'/l= *c]/++,\n6HHGe86G

B/,che*/1t o !e+6(e !('c]
P+/Ce(1/t2 ,- ̂ /1c,+1/+o ̂ h/teH'te(3 ̂ S

!he %e&'(t*e+t1 ,- B/,l,7/c'l :c/e+ce1 '+8 9he*/1t(2 't the P+/Ce(1/t2
,- ^/1c,+1/+Y^h/teH'te( /+C/te1 '&&l/c't/,+1 -,( '+ '&&,/+t*e+t '1
-6ll t/*e te+6(eYt('c] '11/1t'+t &(,-e11,(G !he &,1/t/,+ H/ll &(/*'(/l2
/+C,lCe 8eCel,&/+7 '+8 te'ch/+7 /+t(,86ct,(2 che*/1t(2 c,6(1e1 '+8
I/,tech+,l,72/*,lec6l'( I/,l,72 c,6(1e1 /+ l/+e H/th e_&e(t/1eG  !he
16cce11-6l c'+8/8'te H/ll c,,(8/+'te H/th *e*Ie(1 ,- B/,l,7/c'l
:c/e+ce1 '+8 9he*/1t(2 %e&'(t*e+t t, 8eCel,& ' c,*&(ehe+1/Ce

/+te(8e&'(t*e+t'l B/,che*/1t(2 &(,7('*G  Ue1e'(ch /+C,lC/+7
6+8e(7('86'te 1t68e+t13 &6(16/t ,- e_t('*6('l -6+8/+7 '+8 &6Il/c't/,+
/+ &ee(Y(eC/eHe8 \,6(+'l1 /1 e_&ecte8G  F,( th/1 &,1/t/,+ ' @hG%G /+
B/,che*/1t(2 /1 (eF6/(e8G EC/8e+ce ,- c,**/t*e+t t, 6+8e(7('86'te
te'ch/+7 '+8 (e1e'(ch 16&e(C/1/,+3 1ch,l'(l2 'ct/C/t23 &ee(Y(eC/eHe8
&6Il/c't/,+ '+8 ' te'* 'tt/t68e '(e (eF6/(e8G  St /1 'l1, e_&ecte8 th't
the 16cce11-6l c'+8/8'te H/ll Ie c,**/tte8 t, (/7,(,61 1t'+8'(81 /+
the '(e'1 ,- 1'-e l'I,('t,(2 &('ct/ce1 '+8 H'1te 8/1&,1'lG  A c,*&lete
'&&l/c't/,+ &'c]et c,+1/1t1 ,- ' lette( ,- '&&l/c't/,+3 c,*&(ehe+1/Ce
c6((/c6l6* C/t'e3 1t'te*e+t1 ,- te'ch/+7 &h/l,1,&h2 '+8 (e1e'(ch &l'+13
c,&/e1 ,- 'll 'c'8e*/c t('+1c(/&t13 '+8 th(ee c6((e+t3 c,+-/8e+t/'l lette(1
,- (ec,**e+8't/,+G A&&l/c't/,+1 (ece/Ce8 I2 %ece*Ie( >3 <00N '(e
e+16(e8 c,+1/8e('t/,+ '+8 the &,1/t/,+ /1 ,&e+ 6+t/l -/lle8G  !he
P+/Ce(1/t2 ,- ^/1c,+1/+Y^h/teH'te( /1 '+ EF6'l [&&,(t6+/t2 '+8
A--/(*'t/Ce Act/,+ E*&l,2e(3 '+8 'ct/Cel2 1ee]1 '+8 e+c,6('7e1
'&&l/c't/,+1 -(,* H,*e+3 *e*Ie(1 ,- */+,(/t2 7(,6&13 &e(1,+1 H/th
8/1'I/l/t/e13 '+8 'll PG:G Cete('+1G N'*e1 ,- '&&l/c'+t1 *'2 Ie 8/1cl,1e8
6+le11 (eF6e1te8 ,the(H/1eG N'*e1 ,- -/+'l/1t1 H/ll Ie (ele'1e8G
S+te(e1te8 &e(1,+1 1h,6l8 '&&l2 /+ H(/t/+7 t,=

%(G @h/ll/& !G J,h+13 9h'/(
B/,che*/1t :e'(ch

%e&'(t*e+t ,- 9he*/1t(2
P+/Ce(1/t2 ,- ̂ /1c,+1/+Y^h/teH'te(

^h/teH'te(3 ̂ S B>;L0
\,h+1&n6HHGe86

htt&=//'c'8e*/c1G6HHGe86/I/,l,72/\,I1//+8e_Ght*l

!e+6(eY!('c] A11/1t'+t @(,-e11,(3 A11,c/'te @(,-e11,(3 ,( @(,-e11,(
4/c(,I/'l @'th,7e+e1/1
P+/Ce(1/t2 ,- S,H'cS,H' 9/t23 SA

!he %e&'(t*e+t ,- 4/c(,I/,l,72 /1 1ee]/+7 1,*e,+e /+te(e1te8 /+
*/c(,I/'l &'th,7e+e1/1G  !he (e1,6(ce1 th't '(e 'C'/l'Ile 't the 9,lle7e
,- 4e8/c/+e '(e ,6t1t'+8/+7G  !he(e '(e e_celle+t 9,(e F'c/l/t/e1
/+cl68/+7= +6cle/c 'c/8 12+the1/1 '+8 1eF6e+c/+7 l'I,('t,(/e13 '+
/*'7/+7 l'I3 '+ N4U -'c/l/t23 ' *'11 1&ect(,*et(2 -'c/l/t23 ' cell c6lt6(e
c,(e3 '+ elect(,+ '+8 c,+-,c'l */c(,1c,&2 c,(e3 '+8 ' &e&t/8e
1eF6e+c/+7 '+8 12+the1/1 l'I,('t,(2G  !he 8e&'(t*e+t /1 &(e&'(e8 t,
&(,C/8e ' 7e+e(,61 1t'(tY6& &'c]'7eG  ̂ e '(e c,**/tte8 t, 7('86'te
e86c't/,+ '+8 the(e '(e 'I,6t 60 7('86'te 1t68e+t1 /+ the %e&'(t*e+tG
S+ '88/t/,+3 He &l'2 ' *'\,( (,le /+ the S+te(8/1c/&l/+'(2 @(,7('*1 /+
4,lec6l'( B/,l,723 S**6+,l,723 '+8 Oe+et/c1G  A c,&2 ,- the
'8Ce(t/1e*e+t -,( the 'C'/l'Ile &,1/t/,+ /1 e+cl,1e8G  A88/t/,+'l
/+-,(*'t/,+ (e7'(8/+7 the %e&'(t*e+t ,- 4/c(,I/,l,72 't the
P+/Ce(1/t2 ,- S,H' *'2 Ie -,6+8 't ,6( HeI1/te
HHHG*e8/c/+eG6/,H'Ge86/*/c(,I/,l,72G  @le'1e 1t(,+7l2 e+c,6('7e
H,*e+ '+8 */+,(/t2 c'+8/8'te1 t, '&&l2G  !h'+] 2,6 /+ '8C'+ce -,(
I(/+7/+7 the1e *'te(/'l1 t, the 'tte+t/,+ ,- &(,*/1/+7 c'+8/8'te1G !he
P+/Ce(1/t2 ,- S,H'3 %e&'(t*e+t ,- 4/c(,I/,l,723 /+C/te1 '&&l/c't/,+1
-,( -'c6lt2 &,1/t/,+1 't the ('+] ,- A11/1t'+t @(,-e11,(3 A11,c/'te
@(,-e11,(3 ,( @(,-e11,(G  @,1/t/,+1 '(e ;<Y*,+th te+6(e t('c]
'&&,/+t*e+t1 H/th h/7hl2 c,*&et/t/Ce 1t'(tY6& -6+813 1'l'(/e1 '+8
Ie+e-/t13 '+8 *,8e(+ l'I,('t,(2 -'c/l/t/e1G  [6t1t'+8/+7 c'+8/8'te1
/+te(e1te8 /+ the /+te('ct/,+1 ,- I'cte(/' H/th e6]'(2,t/c ,(7'+/1*1
'(e e+c,6('7e8 t, '&&l2G  A(e'1 ,- /+te(e1t /+cl68e I6t '(e +,t (e1t(/cte8
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t, 7e+,*/c1 '+8 I/,/+-,(*'t/c13 7e+e e_&(e11/,+3 I/,-/l*13 I'cte(/'l
cell 1/7+'l/+73 /+te('ct/,+1 H/th h,1t cell13 &'th,7e+/c *ech'+/1*13
*6t6'l/1t/c /+te('ct/,+13 I'cte(/'l /+-ect/,+1 /+ 921t/c F/I(,1/13 '+8
9ell6l'( 4/c(,I/,l,72G  !he '&&,/+tee1 H/ll Ie e_&ecte8 t, *'/+t'/+ '
C/7,(,61 (e1e'(ch &(,7('* '+8 &'(t/c/&'te /+ 8e&'(t*e+t'l te'ch/+7
'ct/C/t/e1G  !he %e&'(t*e+t ,- 4/c(,I/,l,72 c,+1/1t1 ,- >N -'c6lt2
*e*Ie(1 H/th 1t(e+7th1 /+ I'cte(/'l 7e+et/c1 '+8 &h21/,l,723 '+/*'l
C/(,l,723 &'th,7e+/c I'cte(/,l,723 C/(,l,723 '+8 /**6+,l,72G
A&&l/c'+t1 *61t h'Ce ' @hG%G ,( '+ eF6/C'le+t 8e7(eeG  A&&l/c'+t1 't
the A11,c/'te @(,-e11,( '+8 @(,-e11,( leCel1 1h,6l8 h'Ce e1t'Il/1he8
'+8 -6+8e8 (e1e'(ch &(,7('*1G  9'+8/8'te1 1h,6l8 1e+8 ' c6((/c6l6*
C/t'e3 ' 1t'te*e+t ,- (e1e'(ch /+te(e1t13 '+8 1h,6l8 '(('+7e t, h'Ce 't
le'1t th(ee lette(1 ,- (ec,**e+8't/,+ 1e+t t, the '88(e11 Iel,H Ie-,(e
J'+6'(2 ;3 <00BG  A+t/c/&'te8 1t'(t 8'te /1 J6l2 ;3 <00BG

:e'(ch 9,**/ttee fpB0R;<j
%e&'(t*e+t ,- 4/c(,I/,l,72

>YN0> B:B
!he P+/Ce(1/t2 ,- S,H'

B; NeHt,+ U,'8
S,H' 9/t23 SA B<<N<

!e+6(eY!('c] Oe+et/c/1t
P+/Ce(1/t2 ,- ̂ /1c,+1/+c^h/teH'te(3 ̂ S

!he %e&'(t*e+t ,- B/,l,7/c'l :c/e+ce1 't the P+/Ce(1/t2 ,- ̂ /1c,+1/+Y
^h/teH'te( /1 c6((e+tl2 1ee]/+7 ' t'le+te8 /+8/C/86'l t, -/ll ' te+6(e
t('c] &,1/t/,+G  ̂ e '(e 1ee]/+7 Oe+et/c/1t '+8 (eF6e1t 2,6( '11/1t'+ce
/+ /8e+t/-2/+7 &,te+t/'l c'+8/8'te1G  S- 1,*e,+e 2,6 ]+,H H,6l8
&,te+t/'ll2 Ie /+te(e1te8 /+ th/1 &,1/t/,+ He H,6l8 7(e'tl2 '&&(ec/'te
he'(/+7 -(,* 2,6G  UeC/eH ,- '&&l/c't/,+1 Ie7/+1 N,Ce*Ie( ;L3 <00NG
!h/1 /1 ' F6llY!/*e !e+6(e !('c] A11/1t'+t @(,-e11,( &,1/t/,+G  A @hG%G /+
the '&&(,&(/'te 8/1c/&l/+e /1 (eF6/(e8 /+ '88/t/,+ t, e_celle+ce /+
te'ch/+7 7e+e('l e86c't/,+ c,6(1e1G  A 8et'/le8 \,I '++,6+ce*e+t /1
e+cl,1e8G  !he %e&'(t*e+t ,- B/,l,7/c'l :c/e+ce1 ,--e(1 B'chel,(b1
8e7(ee1 /+ I/,l,7/c'l 1c/e+ce13 H/th e*&h'1e1 /+= 9ell B/,l,72 '+8
@h21/,l,72 f/+cl68/+7 X,+,(1j3 B/,tech+,l,723 Ec,l,72 '+8 F/el8
B/,l,72 f/+cl68/+7 X,+,(1j3 4'(/+e '+8 F(e1hH'te( AF6't/c B/,l,72 f/+
&'(t+e(1h/& H/th %e']/+ P+/Ce(1/t2 /+ A61t('l/'j3 +6*e(,61 @(eY
@(,-e11/,+'l !('c]13 '+8 Oe+e('l B/,l,72 f-,( &(eY1e(C/ce te'che(1jG !he
P+/Ce(1/t2 ,- ^/1c,+1/+Y^h/teH'te( /1 ' &(e*/e( &6Il/c (e7/,+'l
6+/Ce(1/t2 H/th e*&h'1/1 ,+ 6+8e(7('86'te (e1e'(chG  [6( 8e&'(t*e+t
/1 &'(t/c6l'(l2 16&&,(t/Ce ,- 6+8e(7('86'te (e1e'(ch3 '+8 *'+2 ,- ,6(
1t68e+t1 h'Ce &(e1e+te8 the/( H,(] 't +'t/,+'l '+8 (e7/,+'l *eet/+71G
^e h'Ce 7(,H/+7 &(,7('*1 ,--e(/+7 1t68e+t1 the ,&&,(t6+/t2 t,
&'(t/c/&'te /+ /+te(+1h/&1 86(/+7 the/( \6+/,( '+8 1e+/,( 2e'(G
^h/teH'te( /1 l,c'te8 /+ 1,6the'1te(+ ^/1c,+1/+3 '&&(,_/*'tel2 ,+e
h,6( -(,* 4'8/1,+ '+8 4/lH'6]eeG  P^Y^h/teH'te( /1 '+ AA/E[
e*&l,2e(G  !he %e&'(t*e+t ,- B/,l,7/c'l :c/e+ce1 /+C/te1 '&&l/c't/,+1
-,( '+ '&&,/+t*e+t '1 -6ll t/*e te+6(eYt('c] '11/1t'+t &(,-e11,( H/th
&(/*'(2 te'ch/+7 (e1&,+1/I/l/t2 /+ Oe+et/c1G  [the( te'ch/+7
(e1&,+1/I/l/t/e1 /+cl68e 16&&,(t ,- 8e&'(t*e+t 6+8e(7('86'te *'\,(
'+8 7e+e('l 1t68/e1 &(,7('*1G  9,6(1e '11/7+*e+t1 H/ll c,*&le*e+t
th,1e ,- c6((e+t -'c6lt2G  A l/1t ,- 1&ec/-/c c,6(1e1 /1 /+cl68e8 ,+ ,6(
HeI1/te 't htt&=//'c'8e*/c1G6HHGe86/I/,l,72/\,I1//+8e_Ght*lG
E+7'7e*e+t ,- 6+8e(7('86'te 1t68e+t1 /+ (e1e'(ch '+8 &6(16/t ,-
e_t('*6('l (e1e'(ch -6+8/+7 '(e e_&ecte8G  A @hG%G /+ ' I/,l,7/c'l

1c/e+ce /1 (eF6/(e8G  !he 16cce11-6l c'+8/8'te *61t 8e*,+1t('te h/1/
he( &,te+t/'l t, Ie '+ ,6t1t'+8/+7 te'che(3 &(,86ct/Ce 1ch,l'(3 '+8 '+
'ct/Ce c,+t(/I6t,( ,- &(,-e11/,+'l3 6+/Ce(1/t2 '+8 c,**6+/t2 1e(C/ceG
A c,*&lete '&&l/c't/,+ &'c]et c,+1/1t1 ,- ' lette( ,- '&&l/c't/,+3
c6((/c6l6* C/t'e3 1t'te*e+t ,- te'ch/+7 &h/l,1,&h2 '+8 /+te(e1t13
1t'te*e+t ,- (e1e'(ch /+te(e1t13 c,&/e1 ,- 'll t('+1c(/&t13 '+8 th(ee
c6((e+t lette(1 ,- (ec,**e+8't/,+G  A&&l/c't/,+1 *61t Ie &,1t*'(]e8
Ie-,(e N,Ce*Ie( ;L3 <00NG  S+te(e1te8 &e(1,+1 1h,6l8 '&&l2 /+ H(/t/+7
t,=

%(G 4/]e ̂ ,lle(3 :e'(ch 9h'/(
Oe+et/c1 Ue1e'(ch

%e&'(t*e+t ,- B/,l,7/c'l :c/e+ce1
P+/Ce(1/t2 ,- ̂ /1c,+1/+Y^h/teH'te(

^h/teH'te(3 ̂ S B>;L0
f<6<j Ng<YB;>g

F'_= f<6<j Ng<YB6>>
E*'/l= H,lle(*n6HHGe86

a9/4: :&ec/'l/1t
4e(c]cU'hH'23 NJ

!he S+ l/t(, O(,6& H/th/+ the %e&'(t*e+t ,- %(67 4et'I,l/1* 't 4e(c]
/1 1ee]/+7 ' h/7hl2 *,t/C'te8 1c/e+t/1t -,( '+ a9/4: :&ec/'l/1t &,1/t/,+
/+ ,6( U'hH'23 NeH Je(1e2 -'c/l/t2G  [6( 7(,6& c,+1/1t1 ,- '*I/t/,61
&(,-e11/,+'l1 H/th 8/Ce(1e 1c/e+t/-/c I'c]7(,6+81 '+8 /1 /+C,lCe8 /+ the
8eCel,&*e+t ,- +eH '11'2 tech+,l,7/e1 /+ the '(e' ,- 8(67
t('+1&,(te(13 e+V2*e /+86ct/,+3 '+8 c2t,ch(,*e @NB0 /+h/I/t/,+G 
NeHl2 8eCel,&e8 '11'21 '(e /*&le*e+te8 t, 16&&,(t I,th ,6( e'(l2
8/1c,Ce(2 '+8 l'teY1t'7e 8eCel,&*e+t &(,7('*1G  S+ th/1
*6lt/8/1c/&l/+'(2 e+C/(,+*e+t3 2,6 H/ll Ie (e1&,+1/Ile -,(
8eCel,&*e+t3 C'l/8't/,+3 /*&le*e+t't/,+ '+8 16&&,(t ,- 1e*/Y
'6t,*'te8 /+ C/t(, 1c(ee+/+7 '11'21G  !he 16cce11-6l c'+8/8'te *61t
h'Ce ' B'chel,( ,( 4'1te(1 8e7(ee /+ ' 1c/e+ce 8/1c/&l/+eG  A+ /+te(e1t
/+ l'I,('t,(2 (,I,t/c1 121te*1 '+8 l/F6/8 ch(,*'t,7('&h2Y*'11
1&ect(,*et(2 /1 (eF6/(e8 f'*&le t('/+/+7 ,&&,(t6+/t2 H/ll Ie
&(,C/8e8jG  !, c,+t(/I6te t, ,6( 8(67 8eCel,&*e+t &(,ce113 2,6 *61t
'l1, h'Ce 1t(,+7 te'*H,(] 'I/l/t/e13 '+8 e_celle+t ,('l/H(/tte+
c,**6+/c't/,+ 1]/ll1G  @le'1e -,(H'(8 2,6( 9l t,=

'+t,+/,i&e(e/('n*e(c]Gc,*
,( Vh,+7Vh,6i1he+n*e(c]Gc,*

!e+6(eY!('c] B/,che*/1t(2
Sll/+,/1 :t'te P+/Ce(1/t2cN,(*'l3 Sa

!he %e&'(t*e+t ,- 9he*/1t(2 't Sll/+,/1 :t'te P+/Ce(1/t2
/+C/te1 '&&l/c't/,+1 -,( '+ '+t/c/&'te8 te+6(eYt('c] &,1/t/,+ t, Ie7/+
A6761t ;63 <00B3 &e+8/+7 I687et'(2 '&&(,C'lG  !he 16cce11-6l
c'+8/8'te H/ll h'Ce ' @hG%G /+ B/,che*/1t(2 ,( ' cl,1el2 (el'te8 '(e'G
@,1t8,ct,('l e_&e(/e+ce /1 &(e-e((e8G  !e'ch/+7 't I,th the
6+8e(7('86'te '+8 7('86'te f4:j leCel1 H/ll Ie e_&ecte8 '1 H/ll
8eCel,&/+7 '+ 'ct/Ce3 e_te(+'ll2 -6+8e8 (e1e'(ch 7(,6&G  !he /+8/C/86'l
H,6l8 'l1, Ie e_&ecte8 t, c,+t(/I6te t, the B/,che*/1t(2 / 4,lec6l'(
B/,l,72 6+8e(7('86'te 8e7(ee &(,7('*3 '8*/+/1te(e8 \,/+tl2 I2 the



%e&'(t*e+t1 ,- 9he*/1t(2 '+8 B/,l,7/c'l :c/e+ce1G  !he c'+8/8'te H/ll
h'Ce the ,&&,(t6+/t2 t, t('/+ 1t68e+t1 &6(16/+7 BG:G 8e7(ee1 /+
9he*/1t(23 B/,che*/1t(2 / 4,lec6l'( B/,l,723 '+8 B/,l,7/c'l :c/e+ce1G
S+ '88/t/,+ t, t('/+/+7 1t68e+t1 &6(16/+7 ' 4G:G /+ 9he*/1t(2 the -'c6lt2
*e*Ie( H/ll h'Ce the ,&&,(t6+/t2 t, 8/(ect the1/1 H,(] -,( 1t68e+t1
&6(16/+7 ' @hG%G /+ B/,l,7/c'l :c/e+ce1G  !, '116(e -6ll c,+1/8e('t/,+3
'&&l/c'+t1 1h,6l8 16I*/t ' c6((/c6l6* C/t'3 ' 8e1c(/&t/,+ ,- &(,&,1e8
(e1e'(ch3 <Y> (e&(/+t1 ,- (ece+t &6Il/c't/,+13 1t'te*e+t ,- te'ch/+7
&h/l,1,&h23 1t'(tY6& (eF6/(e*e+t1/eF6/&*e+t +ee8e8 '+8 '(('+7e -,(
th(ee lette(1 ,- (ec,**e+8't/,+ t, Ie 1e+t t,=

B/,che*/1t(2 :e'(ch 9,**/ttee
%e&'(t*e+t ,- 9he*/1t(23S:P

N,(*'l3 Sa  6;gL0YN;60
htt&=//HHHGcheG/l1t6Ge86/

@(,\ect ae'8e( o :e+1,(2 :c/e+ce1
`('-t F,,81c4'8/1,+3 ̂ S

`('-t F,,81 /1 1ee]/+7 ' -6ll t/*e &(,\ect le'8e( /+ the 1e+1,(2 1c/e+ce1G
[&&,(t6+/t2 -,( ' @hG% /+ I/,che*/1t(2/&h21/,l,72 t, 8eCel,&
'8C'+ce8 tech+,l,7/e1 -,( 8el/Ce(/+7 he'lth /+7(e8/e+t1 '&&l/c'Ile
'c(,11 the 7l,I'l `('-t F,,81 &,(t-,l/,G  A H/8e ('+7e ,- /+7(e8/e+t1
H/ll Ie &6(16e83 /+cl68/+7 C/t'*/+1 '+8 */+e('l1G  !h/1 &,1/t/,+ /+
1t('te7/c (e1e'(ch ,--e(1 '+ /+tellect6'll2 1t/*6l't/+7 e+C/(,+*e+t '+8
the ,&&,(t6+/t2 t, c,ll'I,('te H/th 1e+/,( 1&ec/'l/1t1 8eCel,&/+7 '+8
&'te+t/+7 /+7(e8/e+t1 th't /*&(,Ce he'lth H,(l8H/8eG  F,,8 /+7(e8/e+t
e_&e(/e+ce /1 +,t +ee8e8G  :ee]/+7 @hG% /+te(e1te8 /+ ' tech+/c'l c'(ee(
/+ /+861t(2 H/th <Y> 2e'(1 ,- &,1tY7('86'te e_&e(/e+ce3 16&e(/,( H(/tte+
'+8 Ce(I'l c,**6+/c't/,+ 1]/ll13 '+8 ' &'11/,+ -,( /++,C't/,+G  !he
/+8/C/86'l +ee81 t, h'Ce 1/_ 2e'(1 ,- e_&e(/e+ce /+ che*/1t(23
I/,che*/1t(23 ,( -,,8 1c/e+ceG  !he /+8/C/86'l H/ll Ie (e1&,+1/Ile -,(=
*'+'7/+7 the 4'8/1,+ 1e+1,(2 1t'--q &(,C/8/+7 tech+/c'l 7/8'+ce -,(
the I61/+e11 te'*q '+8 c,,(8/+'t/+7/e_ec6t/+7 te1t1 H/th e_te(+'l
(e1,6(ce13 /+te&(et/+7 te1t (e16lt1 '+8 &(,C/8/+7 tech+/c'l
(ec,**e+8't/,+1 t, the &(,\ect te'*1G  !he /+8/C/86'l H,6l8 'l1, H,(]
H/th ,the( 1e+1,(2 &(,-e11/,+'l1 /+ the 7(,6& t, 8eCel,& ' 8e1c(/&t/Ce
&'+el 't the 4'8/1,+ 1/teG

O!Wkn]('-tGc,*

@(/+c/&'l :c/e+t/1t
`('-t F,,81cOle+C/eH3 Sa

[&&,(t6+/t2 -,( ' @hG%G /+ I/,che*/1t(2/&h21/,l,72 t, H,(] /+ 1t('te7/c
(e1e'(ch 8eCel,&/+7 '8C'+ce8 tech+,l,7/e1 -,( /+7(e8/e+t1 th't
,&t/*'ll2 '--ect &h21/c'l '+8 c,7+/t/Ce e--ect1 ,- '7/+7G  ^,(] H/ll
/+cl68e 1,*e 1t('te72 8eCel,&*e+t3 'l,+7 H/th &(/*'(2 (e1&,+1/Il/t/e1
-,( /++,C't/Ce tech+,l,72 8eCel,&*e+t '+8 &(,86ct '&&l/c't/,+1G  !h/1
&,1/t/,+ ,--e(1 '+ /+tellect6'll2 1t/*6l't/+7 e+C/(,+*e+t -,( '+ 'ct/,+Y
,(/e+te83 1t('te7/c tech+/c'l le'8e( Hh, c'+ e--ect/Cel2 H,(] 'c(,11
-6+ct/,+1 '+8 leCel1 /+ ' l'(7e ,(7'+/V't/,+G  F,,8 /+7(e8/e+t e_&e(/e+ce
/1 +,t +ee8e8G  :ee]/+7 @hG%G /+te(e1te8 /+ ' tech+/c'l c'(ee( /+ /+861t(2
H/th >YB 2e'(1 ,- &,1tY7('86'te e_&e(/e+ce3 (eleC'+t e_&e(/e+ce /+ '(e'1
,- '7/+73 '+8 16&e(/,( c,**6+/c't/,+ 1]/ll1G  Ac'8e*/c (e1e'(che(1

1ee]/+7 ' c'(ee( ch'+7e '(e e+c,6('7e8 t, '&&l2G   UeF6/(e*e+t ,-
*/+/*6* B 2e'(1 /+ (e1e'(ch 8eCel,&*e+t '+8 */+/*6* B 2e'(1 ,-
&h21/,l,72/I/,che*/1t(2 ,- '7/+7G  !ech+/c'l 1]/ll1 +ece11'(2 /+cl68e
t('+1l't/+7 1c/e+ce /+t, C/'Ile3  +,Cel e+'Il/+7 tech+,l,7/e1q 'Il2
/+c,(&,('te -6+ct/,+'l /+7(e8/e+t /+t, -,,8 &(,86ct1q e_celle+t H(/tte+
'+8 Ce(I'l c,**6+/c't/,+ 1]/ll1q 1t(,+7 'I/l/t2 t, H,(] H/th '+8 le'8
tech+/c'l te'*1q 1,*e &'te+t/+7 e_&e(/e+ceG   Ue1&,+1/I/l/t/e1 '(e t,
8eCel,& '8C'+ce8 tech+,l,7/e1 -,( 8el/Ce(/+7 /+7(e8/e+t1 th't H/ll
,&t/*'ll2 '--ect &h21/c'l '+8 c,7+/t/Ce e--ect1 ,- '7/+7G  !ech+,l,7/e1
H/ll '&&l2 'c(,11 the `('-t &,(t-,l/,G  E'(l2 H,(] H/ll Ie 1t('te7/c /+
+'t6(e t, /8e+t/-2 the *,1t &(,*/1/+7 Ie+e-/t1G  9'+8/8'te1 H/ll
t('+1/t/,+ t, '8C'+ce8 tech+,l,72 8eCel,&*e+t '+8 &(,86ct
'&&l/c't/,+1 /+ ,(8e( t, 8(/Ce -,(H'(8 the 1t('te72G

O!Wkn]('-tGc,*

:c/e+t/1t= @(,te/+ 9h'('cte(/V't/,+
`('-t F,,81cOle+C/eH3 Sa

A+ /8e'l ,&&,(t6+/t2 -,( ' l'I,('t,(2 -,c61e8 1c/e+t/1t Hh, e+\,21
/+te7('t/+7 l'I,('t,(2 -/+8/+71 /+t, c,he1/Ce e_&l'+'t/,+1 ,- Hh't /1
h'&&e+/+7 't the *,lec6l'( leCel /+ -,,8 &(,ce11/+7 ,&e('t/,+1G
9'+8/8'te H/ll hel& t, t('+1l'te -6+8'*e+t'l &(,te/+ &(,&e(t/e1 /+t,
6+8e(1t'+8/+7 ,- &(,te/+ -6+ct/,+'l/t2 /+ -,,81G  J,/+ *6lt/8/1c/&l/+'(2
te'* -,c61e8 ,+ ch'('cte(/V't/,+ ,- &l'+t '+8 '+/*'l &(,te/+1G  ^/ll
&e(-,(* 1*'llY1c'le &(,te/+ e_t('ct/,+3 c'&t6(e3 '+8 &6(/-c't/,+G P1e
I(,'8 ]+,Hle87e ,- &(,te/+ che*/1t(2 '+8 &h21/c1 t, /+te7('te (e16lt1
,- *e'16(e*e+t tech+/F6e1 /+t, 8ee&e( 6+8e(1t'+8/+7 ,- &(,te/+
-6+ct/,+'l/t2G @hG%G (eF6/(e8 '1 Hell '1 **/+/*6* > 2e'(1 ,- e_&e(/e+ce
/+ &(,te/+ I/,che*/1t(2 '+8 4/+/*6* > 2e'(1 ,- e_&e(/e+ce /+ h'+81Y
,+ &(,te/+ &6(/-/c't/,+G  !ech+/c'l 1]/ll1 (eF6/(e8 /+cl68e *,lec6l'(
I/,l,723 -,,8 1c/e+ce3 '+'l2t/c'l che*/1t(2q &(,te/+ ch(,*'t,7('&h2
'+8 elect(,&h,(e1/1q t'+8e* *'11 1&ect(,*et(2 fN4U &(e-e((e8jq 8'/(23
*e't &(,te/+ e_&e(/e+ce &(e-e((e8q C/I('t/,+'l 1&ect(,1c,&23 (he,l,723
c'l,(/*et(2 &(e-e((e8G

O!Wkn]('-tGc,*

9he*/1t
P+/te8 :t'te1 %e&'(t*e+t ,- A7(/c6lt6(e

!he P+/te8 :t'te1 %e&'(t*e+t ,- A7(/c6lt6(e /1 l,,]/+7 -,( '
che*/1t t, e_'*/+e '+8 8ete(*/+e +6t(/t/,+'l c,*&,+e+t1 '+8
ch'('cte(/1t/c1q 8eCel,& 1t('te7/e1 '+8 6+8e(1t'+8/+7 ,- -'ct,(1
'--ect/+7 +6t(/t/,+'l c,*&,+e+t1q '+8 eC'l6'te the c,+t(/I6t/,+ ,-
c,*&,+e+t '+8 ,the( -'ct,(1 t, the 8eCel,&*e+t ,- &e'+6t -l'C,( '+8
/*&(,Ce8 1hel- l/-e ,- &e'+6t13 &e'+6t &(,86ct1 '+8 (el'te8
c,**,8/t/e1G  !he /+c6*Ie+tb1 /+/t/'l '+8 1&ec/-/c ,I\ect/Ce H/ll Ie t,
/+Ce1t/7'te the &,te+t/'l -,( '+8 c,+ce+t('t/,+ ,- 1/7+/-/c'+t +6t(/t/,+'l
'+8/,( -l'C,( 8eCel,&*e+t c,*&,6+81 /+ &e'+6t1G  [I\ect/Ce1 ,- the
(e1e'(ch '(e t,=  S8e+t/-2 the che*/c'l c,+1t/t6e+t1 ,- &e'+6t1 (el'te8
t, +6t(/t/,+'l F6'l/t/e13 1e+1,(2 '+8 1hel- l/-e ,- ('H '+8 &(,ce11e8
*'te(/'l13 8eCel,& ,( '8'&t F6'l/t't/Ce/F6'+t/t't/Ce *eth,81 -,(
8ete(*/+/+7 the c,+1t/t6e+t1 /8e+t/-/e8 '1 &,te+t/'ll2 /*&,(t'+t /+
-l'C,( '+8 +6t(/t/,+3 c,ll'I,('te H/th ,the( 1c/e+t/1t1 t, 8eCel,&
1t('te7/e1 -,( c,+t(,l ,- the /8e+t/-/e8 c,+1t/t6e+t1 '1 /+-l6e+ce8 I2
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&(,86ct/,+3 &(,ce11/+7 '+8/,( 7e+et/c tech+,l,7/e1G  B'1/c
(eF6/(e*e+t1 -,( (e1e'(ch -,,8 tech+,l,7/1t '(e= ' 8e7(ee /+ -,,8
tech+,l,723 */c(,I/,l,723 I/,l,723 che*/1t(2 ,( (el'te8 -/el8 Hh/ch
/+cl68e8 't le'1t >0 1e*e1te( h,6(1 /+ the I'1/c I/,l,7/c'l '+8 &h21/c'l
1c/e+ce13 H/th 't le'1t <0 1e*e1te( h,6(1 /+ -,,8 tech+,l,72 '+8 cl,1el2
(el'te8 16I\ect1 ,( 16I\ect1 th't c'+ Ie 8/(ectl2 '&&l/e8 t, -,,8
tech+,l,72q ,( c,6(1eH,(] eF6/C'le+t t, ' *'\,( H/th the
'-,(e*e+t/,+e8 c,6(1eH,(] '+8 '&&(,&(/'te e_&e(/e+ce ,( '88/t/,+'l
e86c't/,+G B'1/c (eF6/(e*e+t1 -,( (e1e'(ch che*/1t '(e= '
8e7(ee /+ &h21/c'l 1c/e+ce13 l/-e 1c/e+ce13 ,( e+7/+ee(/+7 th't /+cl68e8
't le'1t >0 1e*e1te( h,6(1 /+ che*/1t(23 16&&le*e+te8 I2 c,6(1e H,(]
/+ *'the*'t/c1 th(,67h 8/--e(e+t/'l '+8 /+te7('l c'lc6l613 '+8 't le'1t
6 1e*e1te( h,6(1 /+ &h21/c1q [U c,*I/+'t/,+ ,- e86c't/,+ '+8
e_&e(/e+ce th't /+cl68e8 c,6(1e H,(] eF6/C'le+t t, ' *'\,( th't
/+cl68e8 't le'1t >0 1e*e1te( h,6(1 /+ che*/1t(23 16&&le*e+te8 I2
*'the*'t/c1 th(,67h 8/--e(e+t/'l '+8 /+te7('l c'lc6l613 '+8 't le'1t 6
1e*e1te( h,6(1 /+ &h21/c13 &l61 '&&(,&(/'te e_&e(/e+ce ,( '88/t/,+'l
e86c't/,+G  S+ '88/t/,+ t, the I'1/c (eF6/(e*e+t13 '&&l/c'+t1 *61t *eet
the -,ll,H/+7= 1]/ll /+ the '+'l2t/c'l '&&(,'che1 ,- che*/1t(23
I/,che*/1t(2 '+8/,( -,,8 che*/1t(2q 'I/l/t2 t, &l'+3 c,+86ct3 '+8
&6Il/1h (e16lt1 ,- (e1e'(ch /+ -,,8 1c/e+ce3 che*/1t(23 I/,che*/1t(23 ,(
'11,c/'te8 (e1e'(ch '(e'1q 1]/ll /+ +'t6('l &(,86ct ,( ,the( c,*&,6+8
/1,l't/,+3 ch'('cte(/V't/,+ '+8/,( /8e+t/-/c't/,+G A&&l/c'+t1 *61t
16I*/t ' c,&2 ,- c,lle7e t('+1c(/&t13 ,( ' l/1t ,- c,lle7e c,6(1e1 H/th
+'*e ,- c,6(1e3 2e'( t']e+3 c(e8/t h,6(13 '+8 7('8e (ece/Ce83 /+ ,(8e(
t, Ce(/-2 &,11e11/,+ ,- the I'1/c e86c't/,+ (eF6/(e*e+tG  S- th/1
/+-,(*'t/,+ /1 +,t &(,C/8e8 2,6( e86c't/,+ *'2 +,t Ie &(,&e(l2
eC'l6'te8 '+8 2,6 *'2 l,1e c,+1/8e('t/,+ -,( the &,1/t/,+1G  !, '&&l23
1e+8 ' (e16*e3 c6((/c6l6* C/t'e3 ,&t/,+'l '&&l/c't/,+ -,( -e8e('l
e*&l,2*e+t f[FY6;<j3 ,( :FY;g;G  !he -,ll,H/+7 /+-,(*'t/,+ /1 (eF6/(e8
t, eC'l6'te '&&l/c'+t F6'l/-/c't/,+1= '++,6+ce*e+t +6*Ie(3 t/tle3 '+8
7('8e1 -,( the &,1/t/,+q -6ll +'*e3 *'/l/+7 '88(e11 '+8 8'2 '+8 eCe+/+7
&h,+e +6*Ie(1q 1,c/'l 1ec6(/t2 +6*Ie(q /8e+t/-2 c,6+t(2 ,- c/t/Ve+1h/&
fP: 9/t/Ve+1h/& /1 (eF6/(e8jq Cete('+1b &(e-e(e+ceq h/7he1t -e8e('l c/C/l/'+
7('8e hel8q h/7he1t e86c't/,+ leCel 'ch/eCe8q c,&2 ,- c,lle7e t('+1c(/&tq
&'/8 '+8 6+&'/8 H,(] e_&e(/e+ce (el'te8 t, the &,1/t/,+q \,I (el'te8
t('/+/+7 c,6(1e13 1]/ll13 ce(t/-/c't/,+13 h,+,(1 '+8 'H'(81G  4'/l
'&&l/c't/,+1 t,=

P:%A A7(/c6lt6('l Ue1e'(ch :e(C/ce
X6*'+ Ue1,6(ce1 %/C/1/,+

A!!N= a'Ce(+e Bl'c]Hell
B60; :6++21/8e ACe+6e

BeltC/lle3 4% <0g0BYB;0B
,( I2 -'_ f>0;j B0NY;B>B

,( I2 E*'/l 1c/(ec(6/tn'(1G618'G7,C
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