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_a`cb�d�egf<hjilkmd ncoqp0rskutEvwe�r
tyxzrskud�kq{|p}r|kmtyv
~ e�{|�l{�r|bQd�eQ{
��tEd�xcoue��zeQ{

�-�st}��e�r���p}kmd�pyv

��pyxcx�tE��r ~ eg�seQ�'`ceQ�s�'`�e�vW��fl�}�y��hj���Q�O�skme����}�E�y��hj�c��x�p}�EeQ{

�5���Q���0�c�y�y w¡£¢ kq{|��tyvOr|kmvlnctyn�{4¤gpyoueQ�|¥lkmv¦d�e�r|`�t ~ km{gpyxcxcomkue ~ `ceQ�|e�r|t5r|`ce<vlncd�e��skm�Qp}o�{�tEouncr|kmtyvJty§
rs`ce"rskud�e�¨ ~ tEd�pykuvª©¦p0�z«�eQouoZ¬ {geQ­On�p0rskutEv�{�tEv>ncv�{�r|�sn��®rsnc�|e ~ d�eQ{|`ceQ{Q¯&_a`�e°d�e�r|`�t ~ �|eQoukmeQ{4tEv>r|`ce
�'`�tykq��e�t}§�p�omtl�Qp}oH±�pE{�kq{at}§²§³n�v��®rskutEv�{�´�p���e�vOr|eQ�|e ~ d�eQpyv&pyxcxc�stµ�lkmd"p0rskutEv"§³ty��r|`�e�{�nc�|§¶py��e�kmvOr|eQ�y�'p}oq{
pyv ~ pJ{|eQ��tyv ~ ¨ZtE� ~ eQ�4oueGp}xz¨Z§³�sty�¦{s�'`ce�d�e"§³tE�<p ~ �0p}v���kuvc�Jkuv·rskud�eE¯�_a`ce5d<e�r|`ct ~ kq{�xc�|t0�Ee ~ r|t�±�e
{�rspy±come
§³ty�Np�ompy�|�Eea��ompE{|{Nt}§@±�pE{�kq{�§³ncv���r|kmtyv�{�p}v ~ p ~ km{s���se�rse¸p}v�p}omty�gt}§Hr|`�e¸e�omeQ��r|�styd"p}�Evce�rskm��eQvce��s�y�
kq{
p}oq{|t���tyv�{|e��s�ye ~ ¯
¹»ºO¼H½s¾ ¿ �0À��y  eQoueG�®r|�styd"py�yvce�r|kq{�dw´�Á�vckur|e<�ytyomncd�e d�e�r|`ct ~ {Q´ ~ kq{|��tyvOr|kmvlnctyn�{g¤gp}ome��s¥lkuvÂ´H��e�vOr|eQ�|e ~
Ã nz�zeQ{Q´EomeQpyxz¨M§³�sty�grskud�eg{|�'`�e�d�ey´lÄNÅ�{�r'p}±ckmoukur��y´Oncv�{�r|�sn���r|nc�se ~ d�eG{�`ceG{�´lp}±�{�tE�|±ckmvc�4±Wtyncv ~ p}�s�"��tyv ~ kÆ¨
rskutEv
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��� ����� �  	� tEn�{�xc�|�G{�eQvOr|tyv�{�ncvce�vctyn��ye�omome�d���r|`�t ~ e ~ e�¤gp}ome��s¥Okmv ¢ km{s��tEvErskuvlnce<p}xcx�oukq­Onc��e��"omp
�s�Q{|tyomnzrskutEv�vlncd����skq­En�e ~ eQ{4�G­On�p0rskutEv�{ ~ e�©»p}�z«�eQouoAeQv·d"p}kmouoqp}�EeQ{gvctEv>{�r|�sn���r|nc�s�Q{Q¯���pwd<��r|`ct ~ e
�se�xWtE{|e {|nc�¸ome��'`�tyku� ~ ¬ ncvce<±�pE{�e�omtz��pyoue ~ e�§³tyv��®r|kmtyv�{�´Hncvce §³ty�sd ncoqp0rskutEv¦��eQvErs�|�Qe�xWtync�gp}xcx��|tz�'`ceQ�
omeQ{�kuvOr|�Q�y�'p}omeQ{ ~ e°{|nc�|§¶py��e�e�r�ncv\{|�'`���d"pw{|pynzr|e�¨Zd�tyncr|tyv ~ ¬ ty� ~ �se ~ e�nz�@¯ � tyn�{4d�tEvErs�|tEv�{g­Once"omp
d���r|`ct ~ eg��tEv�{�eQ�|�Ee
ncvce�e�vc�Q�|�Ekue ~ kq{|���|b�r|e¸e�r�n�vce���tyv ~ kÆrskutEv�{�n��"{sp}vOrse ~ eg{�r'p}±ckmomkÆrs�¸eQ{�r ~ ��d�tyvOrs�|�Qe
xWtyn��
ncvce4oqp}�s�yeg��oqpy{s{�e ~ eg§³tyv��®r|kmtyv�{ ~ e4±�py{|ey¯
� ¿ �G� ½ � � � ��  ��omeQ��r|�styd"p}�Evc��rskm{|d�ey´W�ytEouncd�eG{¸Á�vckm{Q´Â¤gp}ome��s¥lkuv ~ km{s��tEvOr|kmvOnÂ´ Ã nz����e�vOr|�s�Q{Q´@{|�'`c�Qd"p
{sp}ncr|e�¨ d�tynzrstyv²´z{�rspy±ckuomkur|��ÄNÅy´zd"p}kmouoqp}�Ee�v�tyvw{�rs�|n���r|nc�s�y´c��tyv ~ kÆrskutEv&omkmd<kur|e�py±�{|ty�s±�p}vOr|e
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_a`�e ¢ ¤>= ¢ kq{|��tyvOr|kmvlnctyn�{�¤gp}ome��s¥Okmv�?�d�e�rs`ct ~ {�eQv0��t0��pw�se�v�e�«�e ~ §¶pµ�yty�4v�t0«�p ~ pµ�z{�pyv ~ p}�se"vct0«
n�{�e ~ kuv¦d"pyvO�wp}v ~ �µpy�|kmtyn�{�p}xcx�oukq��p}r|kmtyv�{!@u�BA-py{¸x�eQtyxcome ~ kq{s��t0�yeQ�
r|`�e�p}±�kuomkÆrskueG{�ty§�rs`ceQ{|e d�e�r|`ct ~ {
rst4`�p}v ~ oue���tyd�xcomkq��p0rse ~ �yeQtyd�e�rs�|kmeQ{Np}v ~ d�eQ{|`ceQ{Q´}rst py�'`�kueQ�ye
p4`ckm�y`�ty� ~ eQ�At}§²py�Q��nc�'py���4±l�<{|kud�xcom�
�'`�tOtO{�kmvc��{�nckurspy±come�±�py{|km{�§³ncv��®r|kmtyv�{�´0rst4p}omout0«ªp�«
k ~ ea�spyvc�ye�§³ty��rskud�eakmvErse��E�sp}r|kmtyv�{s�'`ceQd<eG{�p}v ~ ompE{�r
±�nzr�v�t}r�omeQpE{�r�r|t5�|eQd�pykuvJ`cku�E`com�&x�p}�'p}omoueQoukDCQpy±coue�p}r¸rs`ce�eQv ~ ¯�E�±l�Okmtyn�{�om��rs`ckq{�`�py{¸p5��tO{�r�kuv»rskud�e
pyv ~ d�e�d�ty�s�&tyv¦��tEd�xcnzr|eQ�s{�eQ{|x�eG��kqp}omou�&kÆ§A«�e ~ tEv²¬ r¸rspy¥ye �Qp}�se4t}§�r|`�e «apµ�°r|`�e�{|nc��§¶pE��e�kmvOr|eQ�y�'p}oq{
py�|e�eQ�µpyoun�p0r|e ~ p}v ~ t}§�r|`�e"r|kmd�e�{|�'`�e�d�e�n�{�e ~ ¯&izt»«�e"`�pµ�Ee"p}om�|eGp ~ � ~ e��yeQoutEx�e ~ p ¢ ¤ d�e�r|`�t ~
§³tE�4r|`�e&©»p}�l«�e�omoAeG­En�p0r|kmtyv�{4tyv>rs�|kqp}vc�Encoqp}�4d�eQ{|`ceQ{ n�{|kuvc�¦p�¤gp}n�{s{�­On�p ~ �sp}r|nc�se�§³ty�sd ncoqp»p}v ~ p
rs`c�se�eg{�rse�x5��ncvc�ye�¨GFgncr�rsp�{|�'`�e�d�e�«
`�km�'`5oueGp ~ rst<p��yeQ�|�"��tE{�r|om��{s�'`ceQd<e�`�py� ~ om��e��lr|eQv�{|ku±come�r|t�r|`ce
rs`c�se�e�¨ ~ kmd�e�v�{|kutEv�p}o@�Qpy{|eH@JI�A ¯

K eJxc�seQ{|e�vOr°`ceQ�|e�p>vce�«�§³ty�sd n�omp}r|kmtyv ��tEv�{�k ~ eQ�|kmvc�>r|`�eJ{�xWeQ��kÆÁW�¦�'`�p}�'py��r|eQ�s{�ty§�rs`ceJ{|�z{�rse�d
rst»±�e°{|tyom�ye ~ ´Âv�p}d�e�om�»r|`�e"r|kmd�e ~ tyd"p}kmv\©»p0�z«�e�omo-eQ­On�p}r|kmtyv�{Q¯�ilkmv���e"«�e"«�pyvOr�rst»xc�seQ{|e��s�ye<r|`ce
��tyv�{|e��s�0p0rskutEv ty§�rs`ce ~ kq{s���se�r|e�p}v�pyoutE� ty§gr|`ce¦eQoueG�®rs�|tEd�py�yvce�r|kq�&e�vceQ�|�E�y´a«�e��'`ctltE{|ewp\oueGp}xz¨Z§³�|tE�
{s�'`ceQd<e�§³ty��r|`�e�rskud�egkmvErse��E�sp}r|kmtyv�pE{Nkur
km{�r|`�eg�Qpy{|e�§³tE��rs`ceMLAe�eg{|�'`�e�d�e�«
`�km�'`5�|eQd�pykuv�{Nrs`ce�d<tO{�r
n�{�e ~ kmv>�ONN© p}our|`ctEnc�y`�kÆr'{�{|e��Ee��se��seQ{�r|�skm��r|kmtyv»rst»��py��rseQ{|kmpyv¦�y�sk ~ {�¯PK e<pyom{|t ~ eG��k ~ e�r|t&�ykm�ye n�x
rs`ce<¤gpyn�{s{�­On�p ~ �sp}r|nc�seg§³ty�sd n�omp�«
`ctE{|e ��tEd�xcoue��zkÆr��»p}v ~ ��tO{�r¸�E�|t0«)«
kur|`Jr|`ce<py����nc�'py���wp}v ~ r|`ce
{|x�pE��e ~ kmd<eQv�{|kutEv�pyv ~ «�e
{|kud�xcom� eQ�0p}omn�p0rsear|`ce�{|nc�|§¶py��eakmvOr|e��E�spyom{��lkqp4p���e�vOr|eQ�|e ~ d<eGp}v�t}§�rspyvc�yeQvEr
Á�e�o ~ {atyvwe�kur|`�e���{|k ~ egty§�rs`ce�{�n���§¶pE��ey´lrs`cegÁ�eQo ~ {a±We�kmvc�"xc�st}��eG�®rse ~ tyv5r|`ce4omtz��p}o@±�py{|km{�§³ncv��®r|kmtyv�{�¯

K e ~ �seQ{s{�r|`cegtyncr|omkuvce4ty§Ârs`ce4d�e�r|`�t ~ kmv&r|`ceg�yeQvce��'p}o@�Qpy{|e�kmv5r|`cegÁ��'{�r
{|eQ��r|kmtyv&t}§�r|`ckq{ax�pyx�eQ�Q´
rs`ce�v «�eNpyv�p}om��C�e�rs`ce�{�rspy±ckuomkur���ty§lr|`ce��|eG{�ncour|kmvc�¸{s�'`ceQd<e�p}v ~ rs`ceN��tyv�{|e��s�0p0r|kmtyvgty§�p ~ kq{|���|e�r|eAeQvce��s�y�
kmv¦rs`ce�r�«�t"§³tEouomt0«
kmvc�5{|eQ��r|kmtyv�{Q¯ ¡ {|n �°��kme�vOr�{�rspy±ckuomkur��w��tyv ~ kÆrskutEvJkq{¸xc�st0�ye ~ «
`ce�vJr|`ce�{|�l{�r|eQd km{
x��|t0�lk ~ e ~ «
kÆrs`wtyvce4ty§�rs`cegr�«�t"��ompE{|{|km�Qp}o@±Wtyncv ~ p}�s����tEv ~ kur|kmtyv�{Q´�p<xWe��|§³eQ�®r�d<e�rspyouomkm�4��tyv ~ kÆrskutEv5tEv
p d"p0r|eQ�|kqp}oH{|nc��§¶pE��e�p}v ~ pyv�p}±�{�tE�|±ckmvc��tEvce�tyv"rs`ce�py��rskÆÁW��kqp}oW±�tEncv ~ py�|� ~ eQoukmd�kÆrskuvc��r|`�e�vlncd�e��skq��p}o
~ tyd"p}kmv²¯g_a`ce�§³tEnc��rs`�{|eQ��r|kmtyv ~ eGp}oq{¸«
kur|`¦r|`ce<x�p}�|r|kq��n�ompy����pE{�e�t}§-rse�r|�'p}`�e ~ �'p}o�d<eG{�`�eQ{�n�{|kuvc��r|`ce
omtz��pyo8QSRT=³xckmeQ��e�«
kq{�e¸p �"vce�?A±�py{|km{A§³ncv���r|kmtyv�{Q¯-_a`ce��seQ{|ncoÆrskuv�� {|�'`�e�d�e�«apy{Akmd�xcome�d�e�vOr|e ~ p}v ~ {�tEd�e
vlncd�eQ�|kq��pyo-�|eG{�ncours{ p}�se"xc�|eG{�eQvOr|e ~ pyv ~ ��tyd�x�py�|e ~ «
kÆrs`>r|`ce°e��cpy�®r {|tyomnzrskutEv�{�¯ �²e�r n�{4vctyr|e"rs`�p0r
n�{�kmvc�¦xckmeQ��e�«
kq{�e&��tEv�{�r'p}vOr�§³ncv��®r|kmtyv�{�pE{ p¦±�py{|km{U=VQXW+?®´-«
kmouoa�seQ{|ncoÆr�kuvªp���eQvErse��se ~ Á�v�kÆrse5�Etyomncd�e
{s�'`ceQd<eg«
`ckq�'`&«�pE{
p}om�|eGp ~ �"xc�seQ{|e�vOrse ~ p}v ~ {�rsn ~ kme ~ @ �c´zfYA ¯

K e���tEv�{�k ~ eQ��kmv<r|`ckq{�x�p}xWe��A©»p}�z«�eQouoleQ­On�p}r|kmtyv�{�kmv rs`c�se�e
{�x�py��e ~ kmd�e�v�{|kutEv�{�§³ty��`ce�r|eQ�|tE�ye�v�e�tyn�{
pyvckq{�tyr|�styxckq�»omkuvceGp}�&d�e ~ kqpª«
kur|` vct%{�tEnc�'��ey¯8_a`ce e�omeQ��r|�skm�Jx�eQ�|d�kur�rsku�lkur�� r|eQv�{�tE�[ZZ\^]�_a` p}v ~ r|`ce
d"py�yvce�r|kq�AxWe��sd<eGp}±ckmomkÆr���r|eQv�{|ty�PZZbc](_a` py�|e��µpy�|�lkmvc�¸kmv�{|x�pE��e�pyv ~ ±Wt}rs`<{|�ld<d�e�r|�skm�Nx�tO{�kur|km�ye ~ e�Á�v�kÆrsey¯
_a`�e�eQoueG�®rs�|kq��Á�e�o ~edfhgji ] f�k�lmfon�lmfop ` p}v ~ rs`ce4d"p}�yv�e�r|kq��Á�e�o ~qdrsgji ] rtk:lurtn�lmr�p ` �Ee��skÆ§³�

vwwx wwy
ZZ\�z dfz�{

g d�|tyr dr|l
ZZb z drz${

g�} d�st}r df�~
=���?

Ê�Ê�á��:���'Õ®Õ
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_a`�eQ{|e�eQ­On�p}r|kmtyv�{�py�|e�{|e�r�p}v ~ {|tyom�ye ~ tEv¦p�±�tEncv ~ e ~ xWtyom�O`�e ~ �'p}o ~ tyd"p}kmv�� t}§	��
�¯ N-�Ee��s�O«
`�e��se
tEv¦rs`ce ~ tyd"pykuv�±�tEncv ~ py�|� z � =¶t}§�ncvckursp}�s�»tyncr�«�py� ~ {�vctE�|d"p}oTd�
 ?�´Âp&±�tEncv ~ py�|�¦��tyv ~ kur|kmtyv�km{4{|e�r
«
`�km�'`>kq{4e�kur|`ceQ��d�e�r'p}omoukq� = d
�� dfqg d� ´�tyv z ���P?�ty� py±�{�tE�|±�kuvc� = d
�� dfqg }�� b d
����8d
�� dr���´
tEv z ���O´�«
`ceQ�|e4«�e pE{|{|ncd�e4r|`�e d�e ~ kmncd kq{�kq{�tyr|�styxckq�}´�kM¯ ey¯ ZZ\ g���� 
 ZZb g b � 
 p}v ~ r|`ce�omtz��pyoÂomku�E`Er{|xWe�e ~ ��km{��ykm�ye�v5±l� � b ��Åog�! ?®¯ N��cpyd<x�oueG{at}§-{�n��'`5§³�'p}d�e�«�ty�s¥z{�py�|eg�ykm�yeQv5tEv&��km�ync�se���?�¯

Ωm
δΩ

8δΩ δΩa
⇔

Ω

δΩm

RCS of a wing Cavity resonance

��km�ync�se��#" ¢ tyd"p}kmv�{��Tp}v ~ ��tE�|�seQ{|xWtyv ~ kmvc��±�tEncv ~ py�|kmeQ{Q¯

$ % ,5� �5��; 
���������������������������� ���
	�!"���$# ( % 
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K e�pE{|{|ncd�e°«�e ~ kq{�xWtE{|e°t}§�p»x�p}�|r|kur|kmtyv>t}§ar|`�e�xWtyom�O`�e ~ �'p}o ~ tyd"p}kmv<�£kuvOr|t�pwÁ�vckur|e5vOn�d ±We�� ty§
xWtyom�l`ce ~ �spU=³eQpE�'`�tEvce�`�pµ�Okmvc�<p�Á�v�kÆrse�vlncd�±�eQ�at}§²§¶pE��eQ{
?®¯-��ty�aeQpE�'`°x�tEou�l`ce ~ �styv>=:?|´c��pyouome ~A@ Á�vckur|e
�Etyomncd�e @ ty� @ ��eQouo @ ´CBD? ~ e�vctyr|eQ{gkurs{��ytyomncd�ey´�p}v ~ ZZ\ ?�pyv ~ ZZb ?
p}�se<�seQ{|xWeQ�®rsku�Ee�om�»r|`�e°outz�Qp}o-e�omeQ��r|�skm�
xWe��sd�kÆr|r|km�lkÆr��4p}v ~ d�py�yvce�r|kq�-xWe��sd<eGp}±ckmomkÆr���r|eQv�{|ty�'{@t}§zrs`ceNd�e ~ kuncdw´0«
`ckq�'`���tEnco ~ ±�e��µpy�|�lkmvc��kmv�{|k ~ e
rs`ce���eQouoE=:?�¯cK e���pyouo²kmvOr|eQ��§¶pE��eg±�e�r�«�eQe�v&r�«�t�Á�vckÆrse4�ytEouncd�eG{�r|`ceQku��kmvOr|eQ�s{|eQ��r|kmtyv²´z«
`ceQvce��Ee��akur¸km{
p
xWtyom�l`ce ~ �spyo²{�nc�|§¶py��ey¯��cty�¸eQpy�'`&kmvErse��sv�p}oÂkuvOr|eQ��§¶pE��eGF ?IH gJ= ?LK = H ´�«�e ~ e�vctyr|e�±l� d
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�G��xWtykmvOrs{gxWe��4«apµ�yeQoueQvc�}rs`²¯ K e�xcomt}r4tyv>��ku�Enc�|e°��r|`�e�rskud�e"eQ�ytyomnzrskutEv�p0r p�Ác�ze ~ xWtykmvOrgkmv r|`ce
�Qpµ�lkÆr��5t}§-r|`�e!C�¨é��tEd�x�tEvce�vOr¸ty§-r|`ce�e�omeQ�®rs�|kq�gÁ�eQo ~J~ nc�skuvc�°r�«�eQou�Ee�x�eQ�|kmt ~ {Q¯ME�vce �Qp}v¦{|e�e�rs`�p0r�r|`ce
¢ kq{|��tyvOr|kmvlnctyn�{�¤gp}ome��s¥lkuv[=(QSR|¨ ¢ ¤T?¸{|tyomnzr|kmtyv���tyd�x�py�|eG{�«�e�omo�«
kur|`Jr|`ce�e��cpy��r�tEvcey¯g_a`ce���km�yn��|e �
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Electric field component Ez

P1-DG
exact

��ku�Enc�se4�:"SQSR|¨ ¢ ¤<´8Q W ´�pyv ~ e��cpy��r
{|tyomnzrskutEv�{ "�Á��'{�r
r�«�eQou�Ee�xWe��skut ~ {T=M��tEd<xWtyv�e�vOrof p ?®¯
{|`ct0«�{�p!CQtltyd8tyv�r|`ce�oqpy{�r�r�«�t�xWe��skmt ~ {�ty§²r|`�eMQ R ¨ ¢ ¤ pyv ~ e��cpy�®r�Á�eQo ~ {a«
kur|`5vct0« rs`cePQXW!=³Á�vckur|e
�Etyomncd�e�?�{|tyomnzr|kmtyv�«
`ckq�'`�ty±l�lkutEn�{�om�4`�pE{Apg`ckm�y`ceQ�-�sp}r|eat}§ ~ kq{�xWe��'{�kmtyv�eQ�|�sty�G¯ �²e�rAn�{-�seQ�Qp}omolr|`�p}rAr|`ce
Á�vckÆrseN�Etyomncd�eN{|�'`�e�d�eA`�pE{@r|`�e�{sp}d�eAty� ~ eQ�²t}§ ~ kq{|x�eQ�s{|kutEv4e��s�|tE�Âpy{²r|`ce5LAe�eN{s�'`ceQd<e-@ I AZ¯�_a`ceNt0�Ee��'p}omo
Ä�Å®¨ e��s�|tE��tyv�r|`�e�e�omeQ��r|�styd"p}�Evce�rskm��Á�eQo ~ ] f�lmr ` t}§Hrs`ce�Q R ¨ ¢ ¤ p}v ~ Q6W
p}xcxc�stµ�zkud"p}r|e�{|tyomnzr|kmtyv�{Np}�se
x�outyr�r|e ~ tyv\��km�ync�se"f�¯¦_a`ce�e��s�|tE�s{4py�|e"kmv����seQpE{�kmvc�wkmv·r|kmd�e°±�eG��pyn�{�e�t}§ar|`ce ~ km{|xWe��'{�kmtyv\pyv ~ r|`ce
ome��Ee�octy§ ~ km{|x�eQ�s{|kmtyv�km{�pgoutyr�{|d�pyouome���§³tE�-r|`�e�Q R ¨ ¢ ¤Td�e�r|`ct ~ ¯-��ku�Enc�seoIg{�`ct0«�{-r|`ce¸��tyvOr|tEnc�'{�t}§Hr|`cef k pyv ~ r p ��tyd�xWtyvceQvEr'{�§³ty��r|`�e4e��cpy��rapyv ~ QcR|¨ ¢ ¤ {�tEounzrskutEv�{akmv�rs`ce4��nzr�xcoqp}v�e���g � ¯-��km�ync�se �
pyv ~ ��ku�Enc�|e ��{|`ct0« rs`ce ��tEvOr|tyn��s{��seQ{|x�eG�®r|km�yeQou��t}§�r|`cegÁ�eQo ~ { ] f k lmf n lmf p ` p}v ~ ] r k lmr n lmr p ` §³ty�
rs`ce4e��cpE�®r�p}v ~ QSRs¨ ¢ ¤ {|tyomnzrskutEv�{akuv&rs`ce���nzr
xcoqp}v�e _ &���&���g ! ~ � ¯
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Electric field component Ez

P1-DG
exact

P0

��km�yn��|e4�:"cQcR|¨ ¢ ¤<´:Q W ´cp}v ~ e��cpy�®r�{|tyomnzr|kmtyv�{ "SC�tltEd p0§Ñrse��ar|eQvwx�eQ�|kmt ~ {T=¶��tyd�x�tEvce�vOrof p ?®¯
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(E,H) L2 error

P1-DG
P0

��km�ync�se"f2"�ÄNÅ�¨ZeQ�|�sty�gtEv ] f�lur ` §³tE��QSR|¨ ¢ ¤ p}v ~ Q W p}xcxc�stµ�zkud"p}r|e"{�tEouncr|kmtyv�{4kmv·§³ncv��®r|kmtyv·ty§
r|`ce
rskud�eE¯
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P1-DG

Ex,  min = -0.7667,  max = 0.7667

exact

Ex,  min = -0.7797,  max = 0.7797

P1-DG

Hz,  min = -0.3379,  max = 0.3350

exact

Hz,  min = -0.3599,  max = 0.3599

��km�ync�se�I "SQSR|¨ ¢ ¤ pyv ~ e��cpy�®r�{|tyomnzr|kmtyv�{ "cf k pyv ~ r p ��tyvOr|tEnc�'{�kmvwxcoqp}vce ��g � ¯
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� � � � �:���B�$	�� �X���+	Y�)�

P1-DG

Ex,  min = -0.4851,  max = 0.4849

exact

Ex,  min = -0.4949,  max = 0.4947

P1-DG

Ey,  min = -0.0011,  max = 0.0011

exact

Ey,  min = 0,  max = 0

P1-DG

Ez,  min = -0.4849,  max = 0.4851

exact

Ez,  min = -0.4947,  max = 0.4949

��ku�Enc�se � "SQSR|¨ ¢ ¤£p}v ~ e��cpy�®r�{|tyomnzr|kmtyv�{ " ] f k lmf n lmf p ` ��tEvErstync�'{�kuvwxcoqp}v�e _ &���&���g ! ~ � ¯
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P1-DG

Hx,  min = -0.0385,  max = 0.3350

exact

Hx,  min = -0.0423,  max = 0.3599

P1-DG

Hy,  min = -0.6710,  max = 0.0760

exact

Hy,  min = -0.7197,  max = 0.0845

P1-DG

Hz,  min = -0.0385,  max = 0.3350

exact

Hz,  min = -0.0423,  max = 0.3599

��km�yn��|e �0"cQcR|¨ ¢ ¤£p}v ~ e��cpE�®r�{�tEouncr|kmtyv�{ " ] r k lur n lur p ` ��tyvOr|tEnc�s{�kmvwxcompyvce _ & �3& �!g�!4~ � ¯
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� � � � �:���B�$	�� �X���+	Y�)�

��' & �������	� ��� /29�6 
7� 6 
 !�9 -)�
K e°�'`ctltE{|e�`ce��se�r|t¦��tyd�xcnzrse�r|`ce�out0«�eQ{�r ] � l ! l ! ` _ N d<t ~ e�kuv·p»{|xc`ce��skq��p}oA�Qpµ�lkÆr��¦ty§��'p ~ kun�{��
dw¯ _a`cew�|eG{�tEv�p}vOr §³�seQ­OnceQv����·kq{"�c¯ã�z�w¤���C»p}v ~ r|`�e&d�eG{�` km{�d"p ~ e5ty§ � �}�y�E�wr|e�r|�'p}`ce ~ �'pJp}v ~
� I}�E�y��v�t ~ eQ{
«
`ckq�'`»��tE�|�seQ{|x�tEv ~ {�r|t°pyv»pµ�ye��'p}�Ee¸ty§��µ� xWtykmvOrs{
xWe��¸«�pµ�Ee�ome�vc�yr|`²¯SK e ��tEd<x�p}�se�tEv
��km�ync�se � r|`�e�rskud�e�e��Etyomnzr|kmtyv5t}§²rs`ceTr p ��tyd�x�tEvce�vOrat}§²rs`cege��cpy��rapyv ~ ��tyd�xcnzrse ~ d�py�yvce�r|kq��Á�e�o ~
~ nc�|kmvc��{|e��Ee�vwxWe��skut ~ {Q¯ME�vce�d"pµ�&{�eQe�p}�Op}kmv&r|`�p}r�r|`ce r�«�t5{�tEounzrskutEv�{¸��tyd�x�py�|e4�Ee��s��«�e�omoM¯�_a`ceG{�e
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Magnetic field component Hz

P1-DG
exact

��km�ync�se � "MQSR|¨ ¢ ¤ p}xcx��|tµ�zkmd�p}r|e<{�tEounzrskutEvJ�z{Q¯ e��cpE�®r4{�tEounzrskutEvU"�Á��s{�r�{�eQ�yeQvJxWe��skut ~ {t=¶��tyd�xWtyvceQvErr p ?®¯
{|tyomnzrskutEv�{Ap}�se���tEd�x�p}�se ~ r|t�r|`ce�Q6W
p}xcx��|tµ�zkmd�p}r|e
{|tyomnzr|kmtyv"tEv���km�ync�se�04pyv ~ r|`ce¸�Ep}kmv"kmv°py����nc�'py���
kmvw§¶pµ�ytEnc�at}§�r|`�e�Q R ¨ ¢ ¤£{|tyomnzrskutEv&kq{
tE±O�lkmtyn�{Q¯���km�ync�se"�Q��{|`ct0«�{���tyvOr|tEnc�s{aty§�rs`ce ��tyd�xcnzrse ~ p}v ~
e��cpy�®r
d"p}�Evce�rskm��Á�eQo ~ �seQ{|x�eG�®rsku�Ee�om�"kuv&r|`�e4xcompyvce �!g � ¯

� � � �5���Q������� �

K e�xc�seQ{|e�vOrse ~ p4vceQ« §³ty�sd ncoqp0rskutEv<ty§²pTQSR ¢ km{s��tEvOr|kmvOn�tyn�{�¤gp}ome��s¥Okmv�d�e�r|`�t ~ p}xcxcomkme ~ r|t�r|`ce
rskud�e
~ tyd"p}kmv ©»p}�l«�e�omoZ¬ {�eQ­On�p}r|kmtyv�{Q¯|E�v�e5d"pµ�·{|pµ� rs`�p0r�kÆr�kq{<p�{�kmd�xcomkÆÁ�e ~ §³tE�|d�ncomp}r|kmtyv\«
`�e�vªkur�km{
��tyd�x�py�|e ~ «
kur|`&r|`�e�d�e�r|`�t ~ {
§³tyn�v ~ kuvwrs`ce4oukur|eQ�sp}r|nc�se =¶{|e�e�@m�BA�§³ty�
e��cpyd<x�oue ?®¯�_a`�e4vce�« d�e�r|`�t ~
d"pµ�>p}oq{�tJ±�e5�Okme�«�e ~ py{ pJ{�rs�spyku�E`Er|§³ty�s«�py� ~ e��lrse�v�{|kutEv\t}§¸pJ��e�vOrse��se ~ Á�vckur|e&�ytEoun�d<e5{|�'`ceQd�e5py{
rs`ce4tyv�e�kmvOr|�st ~ n���e ~ kuv @JI�AZ¯5K�e4xc�st0�ye ~ rs`�p0r
rs`ce�d�e�rs`ct ~ kq{�{�rspy±couegncv ~ e��¸p°��� �>omku¥Eeg��tyv ~ kÆrskutEv
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Magnetic field component Hz

P1-DG
exact

P0

��ku�Enc�se 02"SQSR|¨ ¢ ¤<´8Q W ´�pyv ~ e��cpy��r
{|tyomnzrskutEv�{ "SCQtOtEd p0§Ñrse��aÁ��Ee4x�eQ�|kmt ~ {T=¶��tyd�xWtyvceQvEr�r p ?®¯
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�E� � � �:���B�$	�� �X���+	Y�)�

pyv ~ p}oq{�t5r|`�p}r p ~ km{s���se�rse<eQvce��s�y�»kq{4��tEv�{|e��s�ye ~ ¯<iltEd<e"vlncd�eQ�|kq��pyo�{|kmd ncoqp0rskutEv�{�«�eQ�|e�xWe��|§³ty�sd<e ~
pyv ~ r|`ce��|eG{�ncours{4��tyd�x�py�|e ~ «
kur|`>rs`ce�p}v�p}om�Erskm��{|tyomnzr|kmtyv�{�¯ E�vce°��pyv v�t}r|kq��e�rs`�p0r4rs`ce°vlncd�e��skq��p}o
�seQ{|ncours{�p}�se�eQv���tEnc�'p}�ykmvc��´y±WeQ��pyn�{|e��EtOt ~ pE����nc�spE���<km{�tE±zrspykuvce ~ «
kur|`5§³e�« xWtykmvOrs{axWe��a«apµ�ye�ome�v��}r|`Â¯
�¸ku�E`ce���ty� ~ eQ�¸t}§�py����nc�'py���&kmv¦r|kmd�e =¶x�tO{|{|km±ckuomkur��»t}§�p°§³tync�|r|`z¨ ty� ~ eQ��py�Q��nc�'p0rse {s�'`ce�d�e���tyv�{�eQ�|�lkmvc�
pyvwe�vceQ�|�E�)?apyv ~ kmvJ{�x�py��e =¶«
`l�5vctyr�r|�s�5����±�py{|kq{a§³ncv���r|kmtyv�{
?
d�km�y`Or¸omeQp ~ rst°kuvOrse��seQ{�r|kmvc�"�|eG{�n�oÆr'{�¯
�¸t0«�eQ�yeQ�Q´ ~ nce�r|t�r|`cegomkud�kursp}r|kmtyv&tyv°rs`ce�r|kmd�e�¨é{�rse�x5pyv ~ rs`ceg`ckm�y`&vOn�d ±We��at}§ ~ e��y�se�eG{Nty§²§³�se�e ~ tyd=Z�0f�r|kmd�eQ{�r|`cegvlncd�±�eQ��ty§���e�omom{�§³ty��rse�r|�'p}`�e ~ �'p pyv ~ Q R ¢ ¤T?®´lrs`cegd<e�r|`ct ~ d"pµ�<±We4��tEv�{�k ~ eQ�|e ~ py{
�Ee��s�<��tE{�r|om��kuv"rskud�egp}v°d�eQd<tE�|��«
`ceQv���tEd�x�p}�se ~ rst rs`ce�Á�v�kÆrse��Etyomncd�e�{s�'`ce�d�e�§³tE�Ne��zpyd�xcoue�±cnzr
§³tE��rsncv�p}r|e�om�<r|`ce�d�e�rs`ct ~ kq{N`�ku�E`cou�"x�p}�'p}omoueQoukDCQpy±coue�p}v ~ «�e�e��zx�eG�®r
p �Ee��s���Etlt ~ e �°��kme�v����y¯ ¡ rar|`ce
{sp}d�earskud�ey´Er|`�e ¢ ¤ d�e�rs`ct ~ {Npy�|ea�Ee��s� Ã e��lkm±comey´O{�kmv���e�r|`ce
§³n�v��®rskutEv�p}oc±�py{|km{-kq{Aomtz��pyockuv"eGpy�'`�Á�vckur|e
�Etyomncd�e
ty�AeQoueQd�e�vOrQ¯5E�vce¸�Qp}v"kmd"p}�ykmvcearst��|eG{�rs�|kq�®rNr|`ce�QcR|¨ ¢ ¤ d�e�rs`ct ~ r|t {|tyd�e�omtz��pyo:C�tEvceQ{-«
kur|`
��tyd�xcome��>km{|tyomkmvceQ{�pyv ~ n�{|e5p Q W d�e�r|`�t ~ ty��eQ�ye�v\p LAe�e5{s�'`ceQd<e�kuv>rs`ce��0py��ncncd/§³ty� e��cp}d�xcomey¯
¡ vct}rs`ce���x�tO{|{|km±ckuomkur��J«�tynco ~ ±�e°r|tJp ~ p}xzrsku�Ee�om�J�seQ{�r|�skm��r {�tEd�e ~ e��E�|eQeQ{gty§�§³�se�e ~ tyd/kmv·x�p}�|r|kq��ncoqp}�
{|nc±z¨ ~ tEd�pykuv�{�¯

� �
.0�
	��������
�

@m�.A ��¯l��tz�'¥l±cnc�sv²´z¤<¯^N�¯^F4py�|vckqp ~ p}¥lkm{Q´ypyv ~ ��¯ ¨GK ¯zil`ln²´Ee ~ kur|ty�'{Q¯ �������
	���
������8	��������������
� ��� %t��
('��	�* � < " ')�
	��*) 8 �
	�%5���)
 ��
9�(	�� ����*P���#�$� �(�
��
9�(	��8� <m´E�ytEouncd�e
�E�-t}§ � �
��
��)�u��� 	�
 �B� ��� � 	�%5���)
 ��
9�(	������

 �.�(���$�
�H���$*��O��" ���$�
���B����" ¯�ilxc�skmvc�yeQ��¨��-e��sompy��´ ��e��soukmv²´��}�E�y��¯

@ã� A iH¯W�-kmx�eQ�|vct�¯�ÄNÅ�¨ {�rspy±ckuomkur��5ty§�rs`ce n�xO«
kmv ~ Á��'{�r¸ty� ~ e���Á�vckur|e �Etyomncd�e {s�'`ce�d�eg§³ty�¸r|`ce�d"p0�z«�eQouo
eG­En�p0r|kmtyv"kmv�r�«�t p}v ~ rs`c�se�e ~ kmd�e�v�{|kmtyv�{Ntyv°p}�s±ckur|�'p}�s� ncv�{�rs�|n���r|nc�se ~ d�eG{�`ceG{�¯�� � ���	� 01	+*�
.� <01��
�' < �-�$��� < �T�)%�
.� <m´c�yf�=�� ? "m�Q�/0 �W� I � ´O�}�E�y��¯

@ ��A iH¯W�-kmx�eQ�|vct�´W©>¯W�
e�d"py¥OkZ´�pyv ~ �A¯��ce�CQtynckZ¯ ¡ vctEvz¨ ~ k �Hn�{|ku�EegÁ�vckur|e��Etyomncd�e {|�'`�e�d�eg§³ty�
rs`ce � ~
d"p0�z«�e�omo-eQ­On�p}r|kmtyv�{gtEv n�v�{�rs�|n��®r|n��|e ~ d�eQ{|`ceG{�¯ 
 � �P0�
 < �T�)%���� < �-����� <m´��)0�= � ? "ã�}� � 0 �c�z�Q� � ´
�y�y�E�c¯

@ fYA ©>¯a�
eQd�py¥lkM¯ ¡ vceQ« Á�vckur|e �ytEouncd�eJ{s�'`ceQd<eJ§³ty�&{�tEou�lkmvc� ©»p}�z«�eQouoZ¬ {5{��z{�r|eQd&¯ ��� 0 � � � ´
� 08=¶�^? " 0c�G� �+0E�c�E´E�}�E�y�c¯

@JI A ©>¯a�
eQd�py¥lk�p}v ~ �A¯a�ce+C�tyn�kM¯ !¸vceJd���r|`ct ~ e ~ e ¤gpyoueQ�|¥lkmv ¢ kq{s��tyvOrskuvln xWtync�&omp\�|�G{�tEounzrskutEv
~ eG{"�Q­On�p}r|kmtyv�{ ~ e�©»p0�z«�e�omo
e�v d�kmoukme�n%`c��r|���sty�Eb�vceE¯T_�eQ�'`cvckq��pyo��
e�xWty�|r����a¨é�4Iy�c�E´ � � ��� ¡ ´
ileQxzr|eQd ±We���� 0)0 � ¯
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P1-DG

Ex,  min = -1.108,  max = 1.108

exact

Ex,  min = -1.143,  max = 1.143

P1-DG

Ey,  min = -1.109,  max = 1.109

exact

Ey,  min = -1.143,  max = 1.143

P1-DG

Hz,  min = -0.8242,  max = 2.453

exact

Hz,  min = -0.8131,  max = 2.424

��km�ync�se��Q�2"6QcR|¨ ¢ ¤£p}v ~ e��zpE�®r�{|tyomnzr|kmtyv�{ "cf k ´:f n ´cp}v ~ r p ��tyvOr|tEnc�s{�kmv5x�ompyvce ��g � ¯
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