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- &(6$)2(/0!#+2!@7)!- &1$)' )+1- +/$!
/$+,#(&'e<!

" #$)$!+)$!/#()/0!2/- 1$&/2!(&!/#(2!
0$+)O2!(&/+R$<!

Rail CRC Researchers!



Faculty of Engineering, University of Wollongong 
Wollongong NSW 2522 Australia 

Phone +61 2 4221 3491 
Website: www.uow.edu.au/eng 

Email: engineering@uow.edu.au 

CRICOS Provider No: 00102B 

4 

Global Roaming 
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%' 04/!+@/$)!U+()7!+&1!; .$\ +&1)(+<!

_- 11#(A+!+.27!, 7&1- , /$1!+!?7)R2#74!
7&!X)7- &1!FA4)76$A$&/!@7)!4)+,/(,3
(&'!$&'(&$$)2!@)7A!/#$!"+&/+3U+()7!
+)$+=!?(/#!24$,(+.!)$@$)$&, $!/7!/#$!2/+3
>(.(2+/(7&!7@!#('#.0!,7A4)$22(>.$!27@/!
, .+0!1$472(/2!2- ))7- &1(&' !/#$!V(6$)!
T (.$!@7)!@- /- )$!1$6$.74A$&/<!!

Visiting Principal Fellow from Japan 
; 227,(+/$!Y)7@$227)!P(&' !
d+&' !@)7A!/#$!N$4+)/A$&/!
7@!P$,#+&(,+.!%&'(&$$)(&'=!
"7R07!P $/)747.(/+&!]&(6$)3
2(/0!I" P ] J!g+4+&=!?+2!(&6(/$1!
>0!; 227, (+/$!Y)7@$227)!n#$&3
'0(!g(+&'!+&1!Y)7@$227)!`($/ !
" ($- !/7!6(2(/!/#$!* +, - ./0!7@!
%&' (&$$)(&' =!] 78=!+2!+!S(2(/3
(&' !Y)(&, (4+.!* $..7?!@)7A!h!3!
9f !; 4)(.!: EE[ <!" #(2!6(2(/!?+2!
2,#$1- .$1!+2!4+)/!7@!+&!; VU!
Q(&R+' $!F&/$)&+/(7&+.!; ?+)1!
' )+&/!bF&/$..(' $&/!A71$..(&' !
7@!/#(&!2/)(4!)7..(&'e<!!

` $0!)$2$+), #$)2!@)7A!/#$!] 78 !1(23
, - 22$1!(&/$..(' $&/!A71$..(&' !(&!A$/+.!
@7)A(&' !+&1!@- /- )$!)$2$+), #!4.+&2!
?(/#!Y)7@<!d+&' =!+&1!)$,$&/!)$2$+), #!
)$2- ./2!?$)$!$\ , #+&' $1<!Y)7@<!d+&' !
+.27!'+6$!+!.$,/-)$!/(/.$1!b*+>)(,+/(7&!
7@!1($2!(&!A(,)732,+.$!@7)!A(,)7!2#$$/!
A$/+.!@7)A(&'e<!

_+2$1!7&!/#$!2,#$1-.$!7@!/#$!; VU!
Q(&R+'$!F&/$)&+/(7&+.!;?+) 1!') +&/!
?(/#!Y)7@$227)!`$&3F, #(!P+&+>$!
@)7A!"P]! +&1!Y)7@$227)!d+&' O2!
6(2(/=!; 227, (+/$!Y)7@$227)!g(+&' !+&1!
Y)7@$227)!" ($-!7)' +&(2$1!+!H7(&/!
?7)R2#74!7&!P+/$)(+.2!Y)7, $22(&' !
?(/#!/#$!]78! +&1!"P]< !G$6$&/$$&!
+//$&1+&/2!I(&,.- 1(&'!&(&$!@)7A!g+3

4+&J!4)$2$&/$1!/#$()!)$2$+), #!+/!
/#$!?7)R2#74=!?#(,#!?+2!#$.1!
+/!/#$!* +, - ./0!7@!%&' (&$$)(&' =!
] 78 !7&!: f !P +), #!: EE[ <!

Y)7@$227)!U#)(2!U77R=!/#$!
N$+&!7@!%&'(&$$)(&'=!2/)7&'.0!
2-447)/$1!/#$!H7(&/!?7)R2#74!
+&1!' +6$!+!?$.,7A(&' !+11)$22<!
"#$!4)7472+.!@7)!H7(&/!?7)R!
?+2!>+2$1!7&!7- )!.7&' !, 7..+>73
)+/(7&!#(2/7)0=!7-)!)$2$+),#!
2/)$&' /#!+&1!; VU!Q(&R+' $!

F&/$)&+/(7&+.!')+&/<!P(,)7 c&+&7!
@7)A(&' !(2!+!&$?!+)$+!?#(, #!#+2!

/#$!47/$&/(+.!/7!+//)+, /!A7)$!)$2$+), #!
(&/$)$2/2!+&1!@- &1(&' !@)7A!/#$!)$3
2$+), #!, 7AA- &(/0!7@!A+/$)(+.2!4)7, 3
$22(&'!$&'(&$$)(&'<!"#$!7&$31+0!
?7)R2#74!?+2!6$)0!2-,,$22@-.!+&1!
(&/$&2(6$=!+&1!?$!2(&,$)$.0!/#+&R!
%%U!2/+@@O2!2-447)/!7@!/#(2!?7)R3
2#74=!?(/#!24$,(+.!/#+&R2!/7!Q7)$..$<!!

; //$&1+&/2!+/!/#$!H7(&/!?7)R2#74!7&!P +/$)(+.2!Y)7, $22(&' !

N)!_)$//!Q$A+22!
#+2!?7&!/#$!%&' (3
&$$)(&' !2$, /(7&!7@!
/#$!B- 2/+&1(&'!
U7&/)(>-/(7&!/7!
" $+,#(&' !+&1!
Q$+)&(&'!IBU";QJ!
+?+)12!@7)!/#$!2$, 3
7&1!/(A$<!N)!_)$//!
Q$A+22!(2!+!G$&(7)!
Q$, /- )$)!(&!%&' (3
&$$)(&' !+&1!(2!+!
4+2/!BU" ; Q!?(&3
&$)<!a (2!4)+, /(, +.!
>+,R')7-&1!(&!1$3
2(' &!+&1!4)7H$, /!
A+&+'$A$&/=!#(2!+44.($1!)$2$+),#=!
+&1!#(2!+>(.(/0!/7!A7/(6+/$!+&1!$@@$,3
/(6$.0!/$+, #!2/- 1$&/2!#+6$!A+1$!#(A!
+!6+.- $1!A$A>$)!7@!/#$!%&' (&$$)(&' !
2/+@@!2(&,$!9jjj <!!!

G(&,$!#(2!4)$6(7- 2!BU" ; Q!+?+)1!
_)$//!#+2!?)(//$&!/?7!4)+, /(, +.!
>77R2!7&!1$2('&=!2$)6(&' !/#$!&$$12!
7@!2/- 1$&/2!?(/#(&!+&1!>$07&1!#(2!

OCTAL Awards 

,.+22)77A=!+2!?$..!+2!
(&1- 2/)0!4)7@$22(7&3
+.2<!_7/#!>77R2!#+6$!
>$$&!?+)A.0!)$, $(6$1!
+2!+!&$, $22+)0!, 7&/)(3
>-/(7&!/7!/$+,#(&'!
)$27-),$2!>0!/$+,#(&'!
2/+@@!+/!7/#$)!- &(6$)3
2(/($2<!

_)$//!#+2!?7)R$1!
?(/#!/#$!%&'(&$$)(&'!
* %U!/7!(A4)76$!/#$!

, 7A4$/$&,0!.$6$.!7@!
')+1-+/$2<!a$!#+2!
>$$&!+!1)(6(&'!@7),$!(&!
76$)#+- .(&' !/#$!A+&3

+'$A$&/!2/)$+A!+&1!)$6(2$1!
%T XXW[ 9!/7!+.(' &!/#$!] 78 !
' )+1- +/$!+//)(>- /$2!?(/#!/#$!@7)A+.!
, 7A4$/$&,0!$\ 4$, /+/(7&2!7@!(&/$)3
&+/(7&+.!+&1!17A$2/(,!,$)/(@0(&' !
+- /#7)(/($2!/#+/!4)76(1$!+!@)+A$3
?7)R!@7)!$&'(&$$)(&'!$1-,+/(7&<!!

N)!_)$//!Q$A+22=!G$&(7)!Q$, /- )$)=!
G,#77.!7@!U(6(.=!P (&(&'!+&1!%&6(3
)7&A$&/+.!%&' (&$$)(&' <!
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Commercialisation Workshop 

Y)7@$227)!V(+&!N(44$&++)=!N)!N73
A7&(,!Y#$.+&!+&1!N)!`)(2/(&!U+)4$&3
/$)!@)7A!/#$!P +/$)(+.2!Y)7,$22!%&' (3
&$$)(&'!X)7-4 =!+.7&'!?(/#!2/+@@!A$A3
>$)2!@)7A!6+)(7- 2!@+, - ./($2=!)$,$&/.0!
+//$&1$1!+!U7AA $),(+.(2+/(7&!87)R3
2#74!)-&!(&!,7&H-&,/(7&!?(/#!
]&(o-$2/<!"# $!87)R2#74!?+2!#$.1!+/!
/#$!T767/$.!"?(&!8+/$)2!V$27)/!(&!
P+)77,#017)$=!o-$$&2.+&1<!
] &(o - $2/!(2!/#$!, 7AA$), (+.(5+/(7&!
+)A!@7)!/#$!] &(6$)2(/0!7@!o - $$&3
2.+&1<!"# $!]&( 6$)2(/0!7@!87.. 7&'7&'!
+)$!H7(&/!A$A>$)2=!?(/#!87..7&3
' 7&' O2!P +&+' $)2!7@!F&&76+/(7&!+&1!
U7AA$),(+.!N$6$.74A$&/=!; +47!
GR7)- .(2!+&1!U)+(' !Y$1$&=!+2!)$4)$3
2$&/+/(6$2<!

"#$)$!?+2!+!,7A4)$#$&2(6$!4)7')+A!
+/!/#$!?7)R2#74!,76$)(&'!,7A A$)3
,(+.(5+/(7&=!)$,7'&(5(&' !/#$!47/$&/(+.!
7@!07- )!)$2$+), #=!F&/$..$, /- +.!Y)743
$)/0!IFYJ=!U7&2- ./(&' =!Y+/$&/(&' =!Q(3
, $&2(&' !+&1!A+&0!(A47)/+&/!' - (1$3
.(&$2!@7)!2- , , $22@-.!, 7AA$), (+.(2+3
/(7&<!GA+..!/$+A!?7)R' )7- 42!?$)$!
@7)A$1!?(/#!/#$!+(A!7@!1$6$.74(&'!+!
)$2$+),#!4)7H$,/!/7!/#$!47(&/!7@!,7A3
A$),(+.(5+/(7&!+..7?(&' !1(2,-22(7&!
?(/#!7/#$)!@+,-./0!2/+@@!+&1!4- //(&'!
/#$7)0!(&/7!4)+,/(,$<!"# $!?7)R2#74!
?+2!)- &!4)7@$22(7&+..0=!(&,.- 1$1!
R&7?.$1'$+>.$=!#('#3,+.(>)$!24$+R3
$)2=!+&1!, 7A4)$#$&2(6$.0!, 76$)$1!
/#$!M(&2!+&1!7- /2O!7@!, 7AA$), (+.(2+3
/(7&!7@!)$2$+),#<!

Participation in Earthquake Conference 

Y)7@<!V7>(&!U#7?1#- )0!
)$, $&/.0!4+)/(, (4+/$1!(&!
/#$!9EE/#!;&&(6$)2+)0!
%+)/#Z-+R$!U7&@$)$&,$!
, 7AA$A7)+/(&' !/#$!
?$..!R&7?&!9j E[ !G+&!
*)+&,(2,7!%+)/#Z-+R$<!
"#(2!A+H7)!7&,$3(&3+3
.(@$/(A$!$6$&/!?+2!#$.1!
+/!/#$!6$)0!A713
$)&!P72,7&$!U7&6$&3
/(7&!U$&/)$!.7,+/$1!(&!
/#$!#$+)/!7@!G+&!* )+&3
,(2,7!+&1!+//)+,/$1!
+>7- /!D=EEE!1$.$' +/$2!3!
+!)$,7)1!@7)!2-,#!+!,7&3
@$)$&,$<!F/!?+2!7)' +&(2$1!
H7(&/.0!>0!/#$!%+)/#3
Z-+R$!%&'(&$$)(&'!V$2$+),#!F&2/(/-/$!
I%%VFJ=!G$(2A7.7' (, +.!G7, ($/0!7@!
;A$)(,+ !IGG; J!+&1!N(2+2/$)!V$2(2/+&/!
U+.(@7)&(+!?(/#!2-447)/!@)7A!/#$!
X76$)&7)O2!B@@(, $!7@!%A$)' $&, 0!
G$)6(,$2!IB%G!U+.(@7)&(+J<!

;4+)/! @)7A!,(6(.=!2/)-,/-)+.!+&1!'$73
/$,#&(,+.!$&'(&$$)2!+&1!2$(2A7.7'(2/2=!
/#$!4+)/(, (4+&/2!(&, .-1$1!$+)/#!2, ($&3
/(2/2=!$A$)' $&,0!A+&+' $)2=!47.(, 0!
A+R$)2=!/$+,#$)2=!1$2('&!4)7@$22(7&+.2!
+&1!7/#$)!2/+R$!#7.1$)2<!!

"#$!9jE[!$+)/#Z-+R$!1$6+2/+/$1!G+&!
*)+&,(2,7!+&1!(/!/77R!1$,+1$2!@7)!
/#$!, (/0!/7!)$, 76$)!@)7A!/#$!1$2/)- , 3
/(7&!+&1!1+A+' $<!a 7?$6$)=!/#(2!
$+)/#Z- +R$!?+2!+.27!+!, +/+.02/!@7)!
4)7' )$22!(&!2$(2A7.7' 0!+&1!$+)/#3
Z-+R$!2,($&, $<!F&,)$+2$1!(&/$)$2/!(&!
$+)/#Z-+R$!$&'(&$$)(&'!.$1!/7!A+&0!
1$2('&!(&&76+/(7&2=!&$?!+&1!274#(23
/(, +/$1!+&+.0/(, +.!/77.2!+&1!A72/!
(A47)/+&/.0=!/7!/#$!1$6$.74A$&/!7@!
6+2/.0!(A4)76$1!,71$2!@7)!/#$!>-(.13
(&' !+&1!1$2(' &!7@!2/)- , /- )$2<!

Y.$&+)0!2$22(7&2!+/!/#(2!,7&3
@$)$&,$!1$+./!?(/#!+!6+)($/0!
7@!4$)24$,/(6$2!)+&' (&' !@)7A!
/#$!#(2/7)(, +.!/7!2/)-,/-)+.!
$&' (&$$)(&' !+&1!@)7A!47.(, 0!
A+R(&' !+&1!$A$)' $&, 0!A+&3
+'$A$&/!/7!47.(/(,+.!?(..!@7)!
A7>(.(2(&' !4- >.(, !74(&(7&!
/7?+)12!(&, )$+2$1!@-&1(&' !
@7)!)$2$+), #!+&1!@7)!)$/)7@(/3
/(&'!+&1!2/)$&'/#$&(&'!$\(2/3
(&'!>-(.1(&'2=!>)(1'$2!+&1!
7/#$)!2/)- , /- )$2<!

G$22(7&2!?$)$!1$67/$1!/7!/#$!
,7&2$Z-$&,$2!7@!$+)/#Z-+R$2!
?7).1?(1$=!/#$!(A47)/+&,$!

7@!)$2$+), #!+&1!(&&76+/(7&!(&!
A(/(' +/(&' !/#$2$!$@@$, /2=!2(A- .+/(7&!7@!
@- /- )$!$+)/#Z- +R$!2, $&+)(72!+&1!#7?!
/7!4)$4+)$!@7)!1$+.(&' !?(/#!/#$!
$A$)' (&' !, #+..$&' $2!472$1!>0!, 7&3
/(&- $1!474- .+/(7&!' )7?/#!+&1!- )3
>+&(2+/(7&<!!

V7>(&!+.27!4+)/(, (4+/$1!(&!2$22(7&2!
,7&,$)&$1!?(/#!'$7/$,#&(,+.!$+)/#3
Z- +R$!$&' (&$$)(&' !(&, .- 1(&' !2$(2A(, !
2.74$!2/+>(.(/0<!

Staff News 

G+&!*)+&,(2,7!U(/0!+@/$)!/#$!9jE[!$+)/#Z-+R$!

" #$!A72/!(A47)/+&/!47(&/!/#+/!,+A$!
7- /!7@!/#$!?7)R2#74!?+2!/7!' $/!+16(,$!
@7)!07- )!P FUNO2!$+).0p!U7AA$), (+.(2+3
/(7&!7@!)$2$+),#!,+&!>)(&' !A+&0!>$&$3
@(/2!/7!>7/#!/#$!(&1(6(1- +.!)$2$+),#$)!
+&1!/7!/#$!)$4- /+/(7&!7@!/#$!] &(6$)2(/0!
7@!8 7..7&' 7&' !+2!>$(&' !,+4+>.$!7@!
4)71- , (&' !#(' #3Z-+.(/0!)$2$+),#<!

U+))7..!X)+#+A!#+2!.$@/!/#$!*+,-./0!
7@!%&' (&$$)(&' !/7!/+R$!- 4!+!472(/(7&!
+2!* +, - ./0!P +&+' $)=!* +, - ./0!7@!Y#+)3
A+,0=!+/!/#$!] &(6$)2(/0!7@!G01&$0<!

Q7)$..$!Y7..+)1!#+2!/+R$&!7&!/#$!)7.$!
7@!; ,/(&' !; 1A(&(2/)+/(7&!P+&+' $)!
@7)!/#$!%&' (&$$)(&' !* +, - ./0<!
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Nanotechnology a prime example of the teaching/research nexus 

" #$!(&/$)+, /(7&!>$/?$$&!- &1$)' )+1- 3
+/$!+&1!472/')+1- +/$!2/-1$&/2!?(/#!
)$2$+), #$)2!(2!+!24$, (+.!+24$, /!7@!2/- 3
1$&/!.(@$!+/!/#$!]&(6$)2(/0!7@!87..7&3
' 7&' <!; !4)(A$!$\ +A4.$!7@!/#(2!(&/$)3
+, /(7&!?+2!+!2$22(7&!#$.1!)$,$&/.0!+/!
/#$!]&(U$&/)$!@-&,/(7&!)77A2!>$3
/?$$&!2/- 1$&/2!+&1!)$2$+), #$)2!(&!/#$!
1$6$.74(&'!&$?!2,($&,$!7@!&+&7/$,#3
&7.7'0<!!

"#$!@-&, /(7&!?+2!7)'+&(2$1!>0!/#$!
a$+1!7@!/#$!G,#77.!7@!U#$A(2/)0=!
; 227,(+/$!Y)7@$227)!8(..!Y)(, $=!+&1!
+//)+,/$1!+!.+)' $)3/#+&3-2-+.!2/-3
1$&/2c)$2$+), #$)2!' $/3/7' $/#$)<!!

bT+&7/$,#&7.7'0!4)76$2!+&!(1$+.!
&$\-2!@7)!/$+,#(&' !+&1!)$2$+),#=e!
+,,7)1(&'!/7!&+&7/$,#&7.7'0!,73
7)1(&+/7)=!Y)7@$227)!X$7@@!G4(&R2<!
bU- ))$&/!)$2$+), #!/74(, 2!+)$!(1$+.!
, +2$!2/- 1($2!@7)!7- )!- &1$)' )+1- +/$2=e!
#$!2+(1<!!

Y(, /- )$1!(2!Y)7@$227)!G4(&R2!I.$@/!(&!
4#7/7J!+&1!&+&7/$,#&7.7'0!-&1$)3
' )+1- +/$!2/- 1$&/=!Y$/$)!G#$))$..!I/#()1!
0$+)!_+,#$.7)!7@!T+&7/$,#&7.7'0!
1$' )$$J!+&1!472/' )+1- +/$!S+#(1!P 7/3
/+' #(/+.+>!IY#N!2/- 1$&/!(&!/#$!F&/$..(3
'$&/!Y7.0A$)!V$2$+),#!F&2/(/-/$!
IFYVFJ!+&1!* +, - ./0!7@!%&' (&$$)(&' J=!
?#7!+)$!.77R(&' !+/!/#$!+44.(, +/(7&!7@!
&$?!&+&73,7A472(/$!@(>)$2!(&!+&!
$.$, /)7&(, !_)+(..$!4)7/7/04$<!" #$!
,7A472(/$2=!1$6$.74$1!>0!S+#(1=!
#+6$!>$$&!H7(&/.0!)$2$+), #$1!?(/#!
FYVF!+&1!>0!&+&7/$,#&7.7' 0!- &1$)3
' )+1- +/$2!2- , #!+2!Y$/$)!G#$))$..<!!

Y)7@$227)!G4(&R2!2+(1!Y$/$)!1(1!#(2!
)$2$+), #!+2!4+)/!7@!,+2$!2/-1($2!,7&3
1- , /$1!(&!@()2/!+&1!2$, 7&1!0$+)2!7@!
/#$!@7-)30$+)!&+&7/$,#&7.7'0!1$')$$<!!

b8 (/#!&+&7/$,#&7.7' 0=!(/O2!#+)1!/7!/$..!
?#$)$!/#$!/$+,#(&' !2/742!+&1!/#$!)$3
2$+),#!2/+)/2=e!Y)7@$227)!G4(&R2!2+(1<!!

a$!2+(1!/#+/!/#$!4$)@7)A+&, $!7@!/#$!
&$?!&+&73,7A472(/$!@(>)$2!+2!+)/(@(3
, (+.!A- 2, .$2!#+2!)$,$&/.0!>$$&!4- >3
.(2#$1!(&!/#$!(&/$)&+/(7&+.!H7-)&+.=!
;16+&, $1!P+/$)(+.2<!!

Y)7@$227)!G4(&R2!2+(1!/#+/!/#$!
&+&7/$,#&7.7'0!(&1-2/)0!?+2!,-)3
)$&/.0!>+2$1!(&!/#$!Vq N!2$, /7)!+&1!
/#+/!/#(2!(2!?#$)$!A72/!7@!/#$!' )+1- 3

+/$!$A4.70A$&/!?(..!>$!@7)!/#$!@7)$3
2$$+>.$!@-/-)$<!!

a $&,$=!?$!&$$1!/7!/)+(&!' )+1- +/$2!
?#7!,+&!A76$!(&/7!/#$!Vq N!@($.1!
+&1!/#$!>$2/!?+0!/7!@-.@(..!/#(2!7>H$,3
/(6$!(2!/7!(&67.6$!&+&7/$,#&7.7'0!
)$2$+), #$)2!(&!7- )!/$+, #(&' !4)7' )+A=!
#$!2+(1<!!

bG7!@)7A!0$+)!7&$!/#$!&+&7/$,#&7.3
7' 0!2/- 1$&/2!+)$!17(&' !4)7H$, /!?7)R!
(&!/#$!)$2$+),#!.+>7)+/7)($2!+&1!>$3

(&' !/+- ' #/!>0!/#$!)$2$+), #$)2=e!Y)73
@$227)!G4(&R2!2+(1<!!

b8$!#+6$!@7-&1!/#+/!+!&-A>$)!7@!
/#$!&+&7/$,#&7.7'0!2/-1$&/2!#+6$!
74/$1!/7!17!2- AA$)!?7)R!(&!/#$!
&+&7!)$2$+), #!.+>7)+/7)($2!+&1!A+&0!
+)$!$\ 4$, /$1!/7!2/+0!7&!+&1!17!/#$()!
Y#N2=e!#$!2+(1<!!

0 +(%1!T+&7/$,#&7.7'0!(2!2(A4.0!/#$!
>- (.1(&' !7@!1$6(, $2!/#+/!+)$!939EE!
&+&7A$/)$!(&!2(5$!l! 7&$!&+&7A$/)$!

(2!+!>(..(7&/#!7@!+!A$3
/)$=!27!&+&732,+.$!
1$6(, $2!+)$!, 7A472$1!
7@!H- 2/!+!#+&1@- .!7@!
+/7A2cA7.$,-.$2<!
"#$!)$+27&!/7!A+R$!
2-,#!2A+..!/#(&'2!(2!/7!
2#)(&R!A(,)73
$.$, /)7&(, 2!$6$&!
2A+..$)!+&1=!/#$)$3
@7)$=!>-(.1!2-,#!/#(&'2!
+2!A- , #!A7)$!47?$)3
@-.!,7A4-/$)2=!2A+..$)!
A7>(.$!4#7&$2!+&1!
>$//$)!1(' (/+.!, +A$)+2< !

Project Grant Success 

" #$!] &(6$)2(/0!7@!8 7..7&' 7&' =!(&!,73
74$)+/(7&!?(/#!] T G8 =!/#$!TG8 !P (&3
$)+.2!U7- &, (.!I/#$!.$+1!7)' +&(5+/(7&J=!
+&1!+!&-A>$)!7@!T G8 !a (' #!G,#77.2!
I(&, .- 1(&' !GA(/#O2!a (..=!̀ $()+=!" FXG=!
8 +))+?7&' !+&1!8 7..7&' 7&' J=!#+2!>$$&!
+?+)1$1!+!' )+&/!7@!C[ W=9: E!@)7A!/#$!
a 7&!g- .($!_(2#74!P Y<!

"#$!')+&/!?(..!2-447)/!/#$!G,($&,$!
+&1!P(&$)+.2!G,#77.!U.-2/$)2<!"#(2!
(&(/(+/(6$!+(A2!/7!$&#+&, $!2, ($&, $!
/$+,#(&' !+&1!.$+)&(&' !>0!4)76(1(&' !
2$&(7)!2/- 1$&/2!+&1!/$+, #$)2!?(/#!
7447)/-&(/($2!/7!.$+)&!@)7A!2,($&,$!
4)7@$22(7&+.2!?(/#(&!/#$!A(&$)+.2!
(&1-2/)0<!F&1-2/)0!4)7@$22(7&+.2!?(..!
2#+)$!/#$()!R&7?.$1' $!/#)7- ' #!A$&3
/7)(&'=!$\4$)($&/(+.!.$+)&(&'!7447)/-3
&(/($2!+&1!+44.($1!)$2$+),#<!"$+,#$)2!
+&1!2/- 1$&/2!?(..!#+6$!+, , $22!/7!A713
$)&!/$,#&7.7' 0!?#(,#!?(..!>$!- 2$1!/7!
1$A7&2/)+/$!+&1!$\ $A4.(@0!2, ($&/(@(, !

4)(&, (4.$2!+&1!4)7,$1- )$2<!G/- 1$&/2!
?(..!4+)/(, (4+/$!(&!A(&$)+.2!(&1- 2/)03
)$.+/$1!?7)R!$\ 4$)($&,$!+&1!/)+(&(&' !
+&1!?(..!'+(&!+&!-&1$)2/+&1(&'!7@!/#$!
)+&' $!7@!, +)$$)2!?(/#(&!/#(2!@($.1<!
" $+,#$)2!?(..!#+6$!1()$,/!,7&/+,/!
?(/#!(&1- 2/)0!4$)27&&$.=!+2!?$..!+2!
+,,$22!/7!)$2$+),#!7447)/-&(/($2!+&1!
4)7@$22(7&+.!1$6$.74A$&/<!"#(2!4)73
@$22(7&+.!1$6$.74A$&/!?(..!4)76(1$!
+&!$\ , $..$&/!4.+/@7)A!@7)!/$+, #(&' !
)$.$6+&/!+&1!,7&/$A47)+)0!2,($&,$<!

Diary Dates 
*
2*3 4) ***Y#02(, 2!G, #77.!U7AA(//$$!
! P P !G, #77.!U7AA(//$$!
! UP %!G, #77.!U7AA(//$$*
56*3 4) *** +, - ./0!%1- ,+/(7&!U7AA(//$$!

78*34)* ** +, - ./0!V$2$+),#!U7AA(//$$!

89*34)* **+,-./0 !Y72/')+1-+/$!V$3
2$+), #!U7AA(//$$!

] &(6$)2(/0!7@!8 7..7&' 7&' !)$2$+), #$)2!4(, /- )$1!? (/#!/#$()!- &1$)3
' )+1- +/$!+&1!472/' )+1- +/$!&+&7/$, #&7.7' 0!2/- 1$&/2<!


