
!"#$%&#'()*+#"%,-#.%*,/$,0%$1*,2/1$3,4$,&5%,+"/13)&/6,
&%76%'#&1'%,

8#9%*54,:7#71'#!"#$%!!&'()'!*'+,-'.'!"#$%!/'0(1(!2'3456,!"7$%!28194)'!:4046'.'!"7$%!!';<!2(.4!*(4)'='!">$!
"#$!268!?;,@8.9,1)!(A!2(0)(%!B'C';%!"7$!D,00)(!?;,@8.9,1)%!B'C';%!">$!&'1,(;'E!F;91,1418!(A!G<@';58<!F;<491.,'E!H5,8;58!';<!
2856;(E(3)%!B'C';!!"1I,='=4.'J8<4K0K4L1(0)(K'5K+C$!!

!

;<*&'#+&,
M8.,(<,5! @'.,'1,(;9! ,;! 168! N8;49,';! 5E(4<L1(C!
18=C8.'14.8!-,16!C8.,(<9!(A!98@8.'E!O'.16!<')9!-8.8!
914<,8<! 49,;3! G0'1940,! PFD! <'1'K! Q'98<! (;! 168!
C8.,(<9!';<!168!E'1,14<,;'E!91.4514.89%!168!(95,EE'1,(;9!
-8.8! ,<8;1,A,8<! '9! CE';81'.)L95'E8! -'@89! 9456! '9!
*8E@,;!-'@8!';<!D(99R)!-'@8K!

=>!:$&'/31+&4/$,
ME';81'.)L95'E8! -'@89! '.8! 16(4361! 1(! CE')! 5.45,'E!
.(E89!,;!168!'1=(9C68.,5!<);'=,59!(A!N8;49K!M8.,(<,5!
AE4514'1,(;9!-,16!C8.,(<9!(A!98@8.'E!O'.16!<')9!-8.8!
A(4;<!,;!4E1.'@,(E81!C6(1(=81.,5!<'1'!1'08;!R)!N8;49!
(.R,18.9%! ';<! 16(98! (95,EE'1,(;9! '.8! 5(;9,<8.8<! '9!
CE';81'.)L95'E8! -'@89! 9456! '9! 68=,9C68.,5'EE)L
9)==81.,5!D(99R)!-'@8!';<!8S4'1(.,'E!*8E@,;!-'@8!
T#UK! V8! 96(4E<! ;(18%! 6(-8@8.%! 16'1! 168! R.,361;899!
<(89!;(1!<,.851E)!.8C.898;1!C6)9,5'E!S4';1,1,89!9456!'9!
168! @8E(5,1)! ';<! 168! 18=C8.'14.8K! 26,9! '=R,34,1)!
E,=,19! 168! 5(=C'.,9(;! (A! 168! .894E19! -,16! =(<8E9K!
H,=,E'.! C8.,(<,5,1,89! -8.8! A(4;<! 'E9(! ,;! 168! 5E(4<L
1.'508<! @8E(5,1)! T7U%! 'E16(436! 168! E'1,14<,;'E!
91.4514.89!'.8!91,EE!4;5E8'.K!!
W8.8!-8! ';'E)98! 168.='E! ,='389!(A! 168! 5E(4<! 1(C!

1'08;! R)! 168! P(;3-'@8! F;A.'.8<! 5'=8.'! "PFD$!
(;R('.<! BGXGY9! G0'1940,! T>U! 1(! 914<)! CE';81'.)L
95'E8!-'@89K!268!-'@8!91.4514.89! ,;! 168! 18=C8.'14.8!
5(=CE8=8;1! 16(98! ,;! 168! 5E(4<L1.'508<! @8E(5,1)K!
G0'1940,! ,9! (;! ';! 8EE,C1,5'E! 8S4'1(.,'E! (.R,1! ';<! 5';!
1'08! 3E(R'E! ,='389! 'E=(91! ';)! 1,=8K! 268! 5(=CE818!
E(5'E1,=8! 5(@8.'38! (A! PFD! 8;'RE89! 8Z1.8=8E)!
5(;1,;4(49!9'=CE,;3[! 16,9!,9!'<@';1'38(49!1(!C.85,98!
9C851.'E!';'E)9,9K!

?>!@%&5/3,
\(;'E! C.(C'3'1,(;! (A! '! CE';81'.)L95'E8! -'@8! ,9!
8ZC8518<! 1(! R8! .8AE8518<! ,;! 168! C8.,(<,5! @'.,'1,(;! (A!
168!R.,361;899!18=C8.'14.8!(A!168!5E(41!1(CK!W(-8@8.%!
168!18=C8.'14.8!56';38!A.(=!(;8!,='38!1(!';(168.!,9!
<,AA,54E1! 1(! <81851! R85'498! (A! 168! .8E'1,@8E)! E'.38!
9)918='1,5! 8..(.! (A! 168! =8'94.8=8;1! "]>! *$K! G!

;4=8.,5'E! 914<)! 96(-9! 16'1! 168! 18=C8.'14.8!
'=CE,14<89! '.8! 8ZC8518<! 1(! R8! ]#!*! T7UK! 268.8A(.8%!
-8!A(549!(;!168!18=C(.'E!@'.,'1,(;!(A!168!18=C8.'14.8!
3.'<,8;1! ,;! 168! 8'91L-891! <,.851,(;! ,;! 8'56! ,='38%!
-6,56! ,9! 'AA8518<!(;E)!R)! 168! .8E'1,@8!8..(.! R81-88;!
C,Z8E9!"]^K>!*$K!!
268! (R98.@8<! 'E1,14<8! .83,(;! <8C8;<9! (;! 168!

8=,99,(;! ';3E8_! 168! E'.38.! 168! 8=,99,(;! ';3E8%! 168!
6,368.!168!C8'0!'E1,14<8!(A!168!5(;1.,R41,(;!A4;51,(;K!
268.8A(.8%! C,Z8E9! 6'@,;3! 168! 9'=8! 8=,99,(;! ';3E8!
96(4E<! R8! 9'=CE8<! ,;! 168! 5'E54E'1,(;! (A! 168!
E(;3,14<,;'E! 3.'<,8;1! (A! 168! 18=C8.'14.8K! 268! 9'=8!
8=,99,(;!';3E8!;88<9!1(!R8!498<!A(.!'EE!E'1,14<89K!
268! C.(58<4.8! ,9! '9! A(EE(-9K! "#$! F='389! '.8!

9'=CE8<! .(436E)! '1! #7! 6(4.! ,;18.@'E9K! "7$! F;! 8'56!
,='38%! 'E(;3! '! C'.1,54E'.! E'1,14<,;'E! 5,.5E8%! 168!
'@8.'389!(A!168!R.,361;899!18=C8.'14.8!(;!168!8'918.;!
';<!-8918.;!9,<89!(A! 168!N8;49!<,90! ,;! 168!8=,99,(;!
';3E8! .';38! (A! `^La^b! '.8! 5'E54E'18<K! ">$! 268!
E(;3,14<,;'E!3.'<,8;1!(A!168!18=C8.'14.8!,9!5'E54E'18<!
A.(=!168!<,AA8.8;58!R81-88;!168!8'918.;!9,<8!';<!168!
-8918.;! 9,<8K! "`$!268! 1,=8! 98.,89!(A! 168! 18=C8.'14.8!
3.'<,8;1! (R1',;8<! A(.! 8'56! E'1,14<8! ,9! 9C851.'EE)!
';'E)98<! 'A18.! 94R1.'51,;3! 168! E(;3L1,=895'E8!
5(=C(;8;1!(R1',;8<!R)!A,11,;3!'!C(E);(=,'E!A4;51,(;!
1(! 168! <'1'%! ';<! <,91,;51! C8'09! '.8! ,<8;1,A,8<! ,;! 168!
9C851.'K! "c$!268! E'1,14<,;'E!C.(A,E89!(A! 168!'=CE,14<8!
';<! 168! C6'98! '.8! (R1',;8<! A(.! 8'56! C8.,(<,5!
5(=C(;8;1%! ';<! 168! '=CE,14<89! (A! 168! 18=C8.'14.8!
'.8!A4.168.!5'E54E'18<!'994=,;3!16'1!168!-'@89!6'@8!'!
d(;'E!-'@8;4=R8.!(A!4;,1)K!

A>!B%*1"&*,
G;! 8Z'=CE8! (A! 168! 1,=8! 98.,89! 9C';;,;3! #`7! <')9!
A.(=! #e!/')! 7^#f! ,9! 96(-;! ,;! :,34.8! #%! ,;! -6,56!
@'.,'1,(;9! -,16! @'.,(49! 1,=8! 95'E89! '.8! 94C8.C(98<K!
:,34.8! 7! 96(-9! ';! 8Z'=CE8! (A! 168! C(-8.! 9C851.4=K!
268!E8A1=(91!C8'0!,9!'!.8=;';1!(A!168!E(;3L1,=895'E8!
5(=C(;8;1%! ';<! 168! C8'0! '.(4;<! ^K#! <')L#! ,9!
'11.,R418<! 1(! 168! (.R,1'E!=(1,(;! (A! 168! 9C'585.'A1K! F;!
'<<,1,(;! 1(! 16898%! 98@8.'E!C8'09!'.8! A(4;<!'1!C8.,(<9!
(A!98@8.'E!<')9K!g,91,;51!C8.,(<,5,1,89!(A!>Kc%!`Kh!';<!

EPSC Abstracts
Vol. 13, EPSC-DPS2019-1446-1, 2019
EPSC-DPS Joint Meeting 2019
c© Author(s) 2019. CC Attribution 4.0 license.



cK7! <')9! '.8! ,<8;1,A,8<K! 268! '=CE,14<89! ';<! 168!
C6'989!(A!16898!C8.,(<,5!5(=C(;8;19!-8.8!(R1',;8<K!
268! C.(58<4.8! 'R(@8! -'9! .8C8'18<! A(.! E'1,14<89!

A.(=! c^bH! 1(! c^b&! -,16! ';! ,;18.@'E! (A! #^bK! 268!
E'1,14<,;'E! 91.4514.89!(A! 168! '=CE,14<8! ';<! 168!C6'98!
A(.!168!>KcL<')!';<!`KhL<')!5(=C(;8;19!'.8!96(-;!,;!
:,34.89!>!';<!`K!268!A(.=8.!,9!'11.,R418<!168!'!*8E@,;!
-'@8!';<!168!E'118.!,9!5(;9,<8.8<!'9!'!D(99R)!-'@8K!

!
:,34.8!#_!2,=8!98.,89!(A!168!E(;3,14<,;'E!3.'<,8;1!(A!
168!18=C8.'14.8!'1!>^b&K!!

:,34.8!7_!M(-8.!9C851.4=!(A!1,=8!98.,89!(A!168!
E(;3,14<,;'E!3.'<,8;1!(A!168!18=C8.'14.8!'1!>^b&K!!

B%2%'%$+%*,
T#U! g8Ei8;,(%! GKgK%! ';<! D(99(-%! VKQK_! ME';81'.)L95'E8!
-'@89! ';<! 168! 5)5E,5! ;'14.8! (A! 5E(4<! 1(C! <);'=,59! (;!
N8;49%!BK!G1=(9K!H5,K%!N(EK!`f%!CCK!7h>j>#e%!#hh^K!

T7U!*(4)'='%!2K%! F='=4.'%!2K%!&'0'=4.'%!/K%! H'1(6%!2K%!
:41'';'%!kK_!N8.1,5'E!C.(C'3'1,(;!(A!CE';81'.)L95'E8!-'@89!
,;!@'.,'RE8!R'503.(4;<!-,;<9!,;!168!4CC8.!5E(4<!.83,(;!(A!
N8;49%!F5'.49%!N(EK!7`e%!CCK!ca^jcae%!7^#cK!!!

T>U! :4046'.'%! 2K%! 81! 'EK_! PFD_! P(;3-'@8! F;A.'.8<!l'=8.'!
(;R('.<! 168!N8;49!(.R,18.!G0'1940,%!O'.16!ME';819!HC'58%!
N(EK!a>%!CCK!#^^hL#^#e%!7^##K!

!

:,34.8!>_!P'1,14<,;'E!91.4514.89!(A!168!'=CE,14<8!';<!
168!C6'98!(A!168!>KcL<')!-'@8K!!

!

:,34.8!`_!P'1,14<,;'E!91.4514.89!(A!168!'=CE,14<8!';<!
168!C6'98!(A!168!`KhL<')!-'@8K!!


