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∂y
−

2

3

∂u

∂x

)
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p = ρT/γ.
nÞ��q

0 O"?�G�e
u, v

Ñ M�79<�_;798;?�8�H9VØC9?�M�H979Q�=vG�M�79Q;79GFH9:mCsO"7�RSe
x

:
y ø p

Ñ OP=�C�RS?�8;:;? ø ρ
Ñ _`RS7�H98;79GFH9e ø

T
Ñ H9?�<�_;?�Q�=�H�E`Q�= ø e = p/(γ − 1) + ρ(u2 + v2)/2

Ñ _;7�RS8�=�LiZ�8;?�Q;N�:�Lb8�=Ù?�O":;8;:;h�Ei79U21�?�<>= ø
γ

ÑØ7�H98;7�tK?�8;:;?�E�O"?ARSe98;V$@*H9?�_`RS79?�<�M�79GFH9?�I ø µ
Ñ O":;8�=�<�:;J;?�G�M;:;IvM�79Z�\]\]:;h;:;?�8�H5C�L�B�M�79GFH9: ø k =

µ

(γ − 1)Pr

ÑÍM�79Z�\]\]:;h;:;?�8�HjH9?�_`RS79_;Q;79C97�O"8;79GFH9:¦g
û0R�LWC9V3J;:;GARS?�8;:�L[C�L�B�M�79GFH9:[:;G�_;7�RSe�B�79C�=sR"=�G�ed\]79Q;<�ETR"=jÒá=�B�?�Q`RS?�8�OP=

µ = T 1.5 1 + TS/T ∗

∞

T + TS/T ∗

∞

,

N�O"?
T ∗

∞

Ñ H9?�<�_;?�Q�=�H�E`Q�=ù8�=�U9?�NA=�ÔDkK?�N�7w_;7�H979M`= ø TS

Ñ _;79GFH97TL;8;8�=�LÚÒá=�B�?�Q`RS?�8�OP=�x3Q�=�C98�=�LùO�R�L
=�B�7�H�=

106.67 3 gÜ��:;GARS7lÛÜ?�I;8;7�RSesO"G�=uÝ+ß
L

C9V3J;:;GARS?�8;7u_;7*_�=�Q�=�<�?FH9Q�=�< 8�=�U9?�NA=�ÔDkK?�N�7u_;7�H979M`=[:
O�RS:;8;?f_`R"=�GFH9:;8;V

L∗
xÆJ;:;GARS7u6�Q�=�8�OSH�R�L5476

= 0.72
g 0 O"?�G�e*:c8;:���?p:;8�O"?�M�G�79<öü

∗
ýj79U97�B�8�=TJ;?�8;V

Q�=�B�<�?�Q;8;V3?0C9?ARS:;J;:;8;V�g
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<>=�h;:;:�M�798;C9?�M�H9:;C98;V$@^J`RS?�8;79CrE`Q�=�C98;?�8;:;I^Ð]=�C9e9?'ÑyÒ'H979M�G�=]:;G�_;7�RSe�B�E9?FH9G)Lf|84:9TX(G�@�?�<>=jn<;.=�>�=2?$=�X
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x = 0.1
79M�7�RS7

17 %
7�HuG�M�79Q;79GFH9:w8�=�U9?�NA=�ÔDkK?�N�7v_;7�H979M`=l:
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Nx = 1050
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± cos θ
∓ sin θ

1
1









exp[i(kxx + kyy − ωt)].
n ��q

0 O"?�G�e
θ

ÑöE`N�7�Rd_�=TO"?�8;:�LKC97�RS8;V ø A ÑÕ?�?3=�<�_`RS:�H�E�OP= ø t = t∗c∗
∞

/L∗
ÑÕU9?FB�Q�=�B�<�?�Q;8;79?áC9Q;?�<�L ø c∗

∞

Ñ
G�M�79Q;79GFH9e5B�C�E`M`=fCf8�=�U9?�NA=�ÔDkK?�<ª_;7�H979M�? ø kx = k cos θ, ky = −k sin θ

Ñ M�79<�_;798;?�8�H9VyC97�RS8;79C979N�7
C9?�M�H979Q�=�xÜG�C�L�BT=�8;8;79N�7*GjU9?FB�Q�=�B�<�?�Q;8;79IcJ�=�GFH97�H979I

ω = 2πf ∗L∗/c∗
∞

O":;G�_;?�Q;G�:;798;8;V3<yG�797�H98;7�tK?AX
8;:;?�<

k = ω/(M∞ cos θ ± 1) ø C9?�Q9@�8;:;Iön 8;:��j8;:;ISq0B�8�=�MùG�797�H9C9?FH9GFH9C�E9?FHcU9V3GFH9Q;79Iön <�?�O�RS?�8;8;79ISq
=�M�E9GFH9:;J;?�G�M�79IlC97�RS8;?�g
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J;:f798;:f<�7�O"?ARS:;Q;79C�=sRS:;G�e�BT=TOP=�8;:;?�<ùN�Q�=�8;:;J;8;79N�7�E9GARS79C9:�LjO�R�Lf_;79_;?�Q;?�J;8;79N�7d<>=�G�G�79C979N�7KQ�=�G�@�7�OP=
8�=�8;?�M�7�H979Q;79<YE`J�=�GFH9M�?¡_;79C9?�Q9@�8;79GFH9:*_`R"=�GFH9:;8;V��

ρ∗v∗|y=0/ρ
∗

∞
c∗
∞

= A sin

(

π
x − x1

x2 − x1

)

sin(ωt).
n\99q

0 O"?�G�e
x1 = 0.065

:
x2 = 0.08

Ñ×N�Q�=�8;:;h;VÕ79U�R"=�GFH9:*C97�B�<�E�kK?�8;:�L¦g¦�ª79GFH�=sRSe98;79<mQ�=�G�J;?FHp_;Q;79C97�X
O":`RSG)L5H�=�MW��?�x;M`=�MWC^GAR�E`J�=�?0=�M�E9GFH9:;J;?�G�M;:`@lC97�B�<�E�kK?�8;:;I¦g

]jè�^ìð �+_ 
 /3252a` / ë / � _��8b î+í]î `
Ð]=pQ;:;G�g�~�_;Q;:;C9?�O"?�8;Vy_;7�RS?�G�Q;?�O"8;?�Iv_`RS7�H98;79GFH9:mndcTqAx¦=jH�=�M���?d<�N�8;79C9?�8;8;V3?�_;7�R�LuC97�B�<�E�kK?�8;:;I
_`RS7�H98;79GFH9:ÚCùGAR�E`J�=�?vC97�B�U�E���O"?�8;:�LbC�L�B�M�79N�7cE�OP=�Q;8;79N�7wGARS7TLª=�M�E9GFH9:;J;?�G�M;:;<�:ÕC97�B�<�E�kK?�8;:�L;<�:
C98;?FtK8;?�N�7^_;7�H979M`=5nde�q$:jRS79M`=sRSe98;V3<wCsOSE`C979<ÆX(7�H9G�79G�79<ÚnIf�qAg��]=�GFH97�H�=d=�M�E9GFH9:;J;?�G�M;:`@[C97�B�<�E�kK?�8;:;I
Q�=�C98�L`R"=�G�e

f ∗ = 19.2
M�ÿ�hYn

ω = 405
qAg��]=�GFH97�H�=5_;?�Q;:;7�O":;J;?�G�M;:`@ÙC97�B�<�E�kK?�8;:;IvH9:;_�=5CsOSE`C�X(7�H9G�79G

f ∗ = 20
M�ÿ�hun

ω = 422
qAg`ã�<�_`RS:�H�E�OP=

A
C9C97�O":;<�V$@pC97�B�<�E�kK?�8;:;IfCK79U979:`@^GAR�E`J�=�L`@pQ�=�C98�=

0.0286
g

Ð]=+Q;:;G�g�~9x�e�:gf>G�_`RS7�tK8;V3?$:�B�7�RS:;8;:;:KG�797�H9C9?FH9GFH9C�E`ÔDH]_;7�RS7T�j:�H9?ARSe98;V3<l_�ETRSe9G�=�h;:�L;<*_`RS7�H98;79GFH9:¦x
_�E`8;M�H9:;Q;8;V3?�ÑØ7�H9Q;:;h�=�H9?ARSe98;V3<3gÜ�$:�O"8;7;xPJ�H975Cf79U979:`@[GAR�E`J�=�L`@u:;<�?�ÔDH9G)L[O"C9?�79U�R"=�GFH9:l<>=�M�G�:`X
<>=sRSe98;V$@l_�ETRSe9G�=�h;:;Iv_`RS7�H98;79GFH9:��8�=g[��Õ:lC9?�Q9@�8;?�IÙN�Q�=�8;:;h;?�_;79N�Q�=�8;:;J;8;79N�7WGARS7TL¦x¦N�O"?�U9V3GFH9Q;7
:�B�<�?�8�L;?FH9G)LfG�Q;?�O"8�L�Lj_`RS7�H98;79GFH9e;g�6rETRSe9G�=�h;:;:j8�=�E�OP=�Q;8;79IjC97�RS8;?D:^N�Q�=�8;:;h;?�_;79N�Q�=�8;:;J;8;79N�7¡GARS7TL
8�=s@�7�OSL�H9G)LÙCW_;Q;7�H9:;C979\0=�B�?�g ÷ =TJ;?�GFH9C9?�8;8;V3?pM`=�Q�H9:;8;V.Q�=�G�_;Q;?�O"?ARS?�8;:�L�_�ETRSe9G�=�h;:;Iv_`RS7�H98;79GFH9:�C

hjilkT�nmT�poOqsr�tli"u"i"iwv�t�ryxzulrzk$xziw{8k$xy|�}"ilryu�|�~"ulrz��x'�$�l�$u"i"ib�\�9
)�pi"qsr�tli"u"i"iwv"��tl�'ks|�}"i"��v�t�ryxzulrzk$xziwv"~"i
|��"�'k$xzi"�l��k$�2rz��{'ryqs��2�V�$u"i"i��j�)�"t��$u"ulry���jr��l��k

A = 0.0286, ω = 405
�\��
)��i"qsr�tli"u"i"i5v"��tl�'ks|�}"i"�

v�t�ryxzulrzk$xzi�v"~"i8{'ryqs��2�V�$u"i"i xzi"v�|.{y�l�2{���ryx'k�rzkMk
A = 0.0286 ω = 422

����
)�
M∞ = 21 � �0÷ L = 1.44 ·

10
5, Tw = 300 ��� T0 = 1200 � �
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E�OP=�Q;8;79<cGARS79?+O�R�Lf79U979:`@^H9:;_;79C�C97�B�<�E�kK?�8;:;I5_;7�O"79U98;V�g;�ö} Ï���OP=�8;7K79U21�L;G�8;?�8;:;?r8�=�U�RSÔ'OP=�?�<�79N�7
=�<�_`RS:�H�E�O"8;79N�7W:u\0=�B�79C979N�75Q�=�G�_;Q;?�O"?ARS?�8;:�LÙ_�ETRSe9G�=�h;:;Iu_`RS7�H98;79GFH9:ÙCfE�OP=�Q;8;79<ªGARS79?d:¦x¦CfG�797�H�X
C9?FH9GFH9C9:;:bG5RS:;8;?�I;8;79ImH9?�79Q;:;?�ImC�BT=�:;<�7�O"?�I;GFH9C9:�LbC97�B�<�E�kK?�8;:;IbG+[��ì}�~sâs�D_;79M`=�BT=�8;7;x$J�H97uO�R�L
OP=�8;8;V$@bE9GARS79C9:;Iª79U�H9?�M`=�8;:�LÚC98;?FtK8;:;?Ù=�M�E9GFH9:;J;?�G�M;:;?�C97�B�<�E�kK?�8;:�LÚ_;Q;:ª_;Q;7�@�7T��O"?�8;:;:ÚJ;?�Q;?FB
E�OP=�Q;8�E`Ô C97�RS8�Ef_;79Q;7T��OP=�ÔDH^C97�RS8;VªH97�RSe9M�7^Z�8�H9Q;79_;:;I;8;7�X(C9:`@�Q;?�C979I*<�7�O"V�g

ÛÆ=�G�J;?FH98;V3?lBT=�C9:;G�:;<�79GFH9:b=�<�_`RS:�H�E�O"V _�ETRSe9G�=�h;:;Ii_`RS7�H98;79GFH9:b8�=�[��Í_;7uO�RS:;8;?*_`R"=�GFH9:;8;V
O�R�LY<�?�O�RS?�8;8;79I n Q;:;G�gáâ9q�:YU9V3GFH9Q;79I n Q;:;G�g$��q�<�7�ObC98;?FtK8;:`@m=�M�E9GFH9:;J;?�G�M;:`@mC97�B�<�E�kK?�8;:;Im_;7�X
M`=�BT=�8;VyG�_`RS7�tK8;V3<�:�M;Q;:;C9V3<�:¦gÜÒ$:;<�C97�RSV��^:��d8�=5Q;:;G�gÜâjÑ×OP=�8;8;V3?d:�B�<�?�Q;?�8;:;Ic=�<�_`RS:�H�E�O"V

hjilkT���9�l�n�v�tli"xz���l��v"��tl�'ks|�}"i"�.v�t�ryxzulrzk$xzi u�|�¡O¢£�"tl¤.�j�)�"t��$u"ulry�g|��"�'k$xzi"�l��k$�2ry�g{'r�tlu"��v"~"i.~�|�q�u"��¥
��|yk$x'ryxy|�¥�¦��"~"i"{z���M§ ��¨ª© 19.2

�l«�} � ω = 405
���"~"i"{z����¬ �®© 38.4

�l«�} � ω = 810
���"~"i"{U|�¤+¯ © 50

�l«�} �
ω = 1055

�l�"~"i"{U|�¤ ° © 80
�l«�} � ω = 1688

�

hjilkT�,±9��n�v�tli"xz���l�²v"��tl�'ks|�}"i"��v�t�ryxzulrzk$xzi�u�|.¡O¢³�"tl¤ ´y��k$xz~lry��|��"�'k$xzi"�l��k$�2ry��{'r�tlu"�²v"~"i�~�|�q�u"��¥
��|yk$x'ryxy|�¥�¦

f∗
= 19.2, 38.4, 50, 80

�l«�}*�B�"~"i"{z���µ§ © °Vk�rzryxz{'�$x'k$xz{'�$u"ulr�
��
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_�ETRSe9G�=�h;:;IÚ_`RS7�H98;79GFH9:ö8�=ùG�797�H9C9?FH9GFH9C�E`ÔDkK:`@ÕJ�=�GFH97�H�=s@Pgª¶zH9Q;:`@�79C979IÕM;Q;:;C979Iª8�=ùQ;:;G�gD�vO�R�L
G�Q�=�C98;?�8;:�L[_;Q;:;C9?�O"?�8�=p=�<�_`RS:�H�E�OP=j<�?�O�RS?�8;8;79I*<�7�O"VÖn M;Q;:;C�=�Lw·¸A0Q;:;G�g¦â9qAgSÐ]=�U�RSÔ'OP=�?FH9G)L[@�79Q;7�X
tK?�?fG�79C9_�=TO"?�8;:;?pQ�=�G�J;?FH98;V$@ù:cZ�M�G�_;?�Q;:;<�?�8�H�=sRSe98;V$@wBT=�C9:;G�:;<�79GFH9?�Iw=�<�_`RS:�H�E�OÜg�à�=�M���?^<�7T�j8;7
C9:�O"?FH9e;x;J�H97�GrQ;79GFH979<wJ�=�GFH97�H9VªC97�B�8;:;M`=�?FH^8;?�<�798;7�H9798;8;79GFH9edC�Q�=�G�_;Q;?�O"?ARS?�8;:;:[=�<�_`RS:�H�E�O*_�ETRSe�X
G�=�h;:;Iv_`RS7�H98;79GFH9:�8�=¹[�� 7�H[_;Q;7�O"7�RSe98;79IvM�7979Q�O":;8�=�H9V�g�Ó'H97WL;C�RS?�8;:;?^<�7T��?FHWU9VáH9e[79U21�L;G�8;?�8;7
J;?�Q;?FBuC�BT=�:;<�7�O"?�I;GFH9C9:;?vC98;?FtK8;:`@bC97�B�<�E�kK?�8;:;Iª_;7�H979M`=c:mC9:`@�Q;?�C9V$@bC97�B�<�E�kK?�8;:;IªCÙE�OP=�Q;8;79<
GARS79?�x'Q�=�G�_;Q;79GFH9Q�=�8�L;ÔDkK:`@�G)LªG[Q�=�BFRS:;J;8;V3<�:m_;Q;7�O"7�RSe98;V3<�:mC97�RS8;79C9V3<�:YJ;:;GAR"=�<�:¦g3Ó'H97�C�BT=�:`X
<�7�O"?�I;GFH9C9:;?fQ;?�=sRS:�B�E9?FH9G)LY8�=+[��yM`=�M�U9:;?�8;:;?f=�<�_`RS:�H�E�O"V�g�ÛÆ=�G�J;?FH9VÍ_;79M`=�BT=sRS:¦xÆJ�H97*Q�=�BFRS:;J;:;?
C97�RS8;79C9V$@jJ;:;G�?AR[79U�E9GARS79C�RS?�8;7�Q�=�BFRS:;J;:;?�<ù_;Q;7�O"7�RSe98;V$@f\0=�B�79C9V$@jG�M�79Q;79GFH9?�I5Q�=�G�_;Q;79GFH9Q�=�8;?�8;:�L
C98;?FtK8;:`@w=�M�E9GFH9:;J;?�G�M;:`@Y:ùC9:`@�Q;?�C9V$@ùC97�B�<�E�kK?�8;:;IwC98�E�H9Q;:ùE�OP=�Q;8;79N�7uGARS7TL��C98;?FtK8;:;?W=�M�E9GFH9:`X
J;?�G�M;:;?jC97�B�<�E�kK?�8;:�L�<�?�O�RS?�8;8;79I�<�7�O"V.7�H9GFH�=�ÔDHl7�H[C9:`@�Q;?�C9V$@ÙC97�B�<�E�kK?�8;:;I�C98�E�H9Q;:ÙE�OP=�Q;8;79N�7
GARS7TL¦x�=�C98;?FtK8;:;?r=�M�E9GFH9:;J;?�G�M;:;?rC97�B�<�E�kK?�8;:�LjU9V3GFH9Q;79Ij<�7�O"Vi79_;?�Q;?F�d=�ÔDH0:`@Pg�Ó'H970:^_;79Q;7T��OP=�?FH
8�=�U�RSÔ'OP=�?�<�E`Ôz8;?�<�798;7�H9798;8;79GFH9ep=�<�_`RS:�H�E�OÜg

ÛÜ?FB�ETRSeTH�=�H9Vz<�7�O"?ARS:;Q;79C�=�8;:�L[_�ETRSe9G�=�h;:;I[_`RS7�H98;79GFH9:*CdE�OP=�Q;8;79<iGARS79?�O�R�L[GAR�E`J�=�L[_;?�Q;:;7�O":`X
J;?�G�M;:`@vC97�B�<�E�kK?�8;:;IvH9:;_�=5CsOSE`C�X(7�H9G�79G�_;79M`=�BT=�8;Vy8�=fQ;:;G�g�~9xyfK:vQ;:;G�g��;g¦Ð]=fQ;:;G�g��5_;Q;:;C9?�O"?�8;V
Q�=�G�J;?FH98;V3?KQ�=�G�_;Q;?�O"?ARS?�8;:�Ll=�<�_`RS:�H�E�O"VÕ_�ETRSe9G�=�h;:;I[_`RS7�H98;79GFH9:*_;7�O�RS:;8;?0_`R"=�GFH9:;8;VÕ8�=º[��.ndcTq
:ÙC9?�Q9@�8;?�IcN�Q�=�8;:;h;?j_;79N�Q�=�8;:;J;8;79N�7*GARS7TLmnde�qDO�R�LÙ79G�8;79C98;79IÙJ�=�GFH97�H9V

f ∗ = 20
M�ÿ�hmn M;Q;:;C9V3? ·Tq

:u?�?dNA=�Q;<�798;:;M;:
f ∗ = 40

M�ÿ�hYn M;Q;:;C9V3? »9qAg�Ò$:;<�C97�RSV½¼^:w¾dÑ G�797�H9C9?FH9GFH9C�E`ÔDkK:;?pZ�M�G�_;?�Q;:;<�?�8`X
H�=sRSe98;V3?^OP=�8;8;V3?�g>�$:�O"8;7[@�79Q;7�tK?�?fG�79C9_�=TO"?�8;:;?fZ�M�G�_;?�Q;:;<�?�8�H�=Ù:cQ�=�G�J;?FH�=�g>Ò>RS?�OSE9?FHÙ7�H9<�?FH9:�H9e

hjilkT�U¿���Àp~�|�{zul�$u"il�nÁ��2k$vl�$~"il�j�$u"xy|�tl�zu"��¥5�Tk$il�{'r�tl�$
,iµ~�|yk$�l�$xzu"��¥M|y�v�tli"xz���Mv"��tl�'ks|�}"i"�Mv�t�ryxzulrzk$xziÂu�|
¡O¢b�\�F
Ãi.u�|VÄ�~�|�u"i"}l��vlryÄ�~�|�u"i"�"ulryÄsrÂk)t�rs¤[�\�A
p�"tl¤/��|yk$x'ryxM�zÅ&�l«�}*�Tk$v�t�ryÆªu�|�¤/�"~"i"{U|�¤+§®i.k$il�{'r�tl�³¯�

iº¿UÅ&�l«�}*�Bv"�2u"�"xzi"~"u�|�¤º�"~"i"{U|�¤ ¬ªi/k$il�{'r�tl�Ç°T
,�"tl¤ºilk$�"�'k�k$xz{'�$u"u"��¥/{'ryqs��2�V�$u"i"�S�
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hjilkT�jÈ9�ÉO~lrzÊËi�tli v"��tl�'ks|�}"i"��v�t�ryxzulrzk$xzi�vlryvl�$~l�$� ����|�~"ulryÄsr¹k)t�rs¤ � Äs�$ul�$~"i"~"�'������ºilk$x'ry�"u"i"�2rz�Çxzi"v�|{y�l�2{���ryx'k�rzk*�
f∗

= 20
�l«�}

A = 0.0286

¸{+k��$�l�$u"i"i

x = 0, 42
¦Ãk$il�{'r�tl� © Á��2k$vl�$~"il�j�$u"x � k$v�t�ryÆªu�|�¤�"~"i"{U|�¤ © ~�|yk$�l�$x��

H9?�8�O"?�8;h;:;Ô M�BT=�H�E�@�=�8;:;Ô C9G�?A@c_�ETRSe9G�=�h;:;Iw_`RS7�H98;79GFH9:w_;Q;:ÙO"C9:���?�8;:;:ùCsO"7�RSel_`R"=�GFH9:;8;V�gÆû0R�L
OP=�8;8;V$@wE9GARS79C9:;Ii79U�H9?�M`=�8;:�LiZFH97Ù79U21�L;G�8�L;?FH9G)Li7�H9GFE�H9GFH9C9:;?�< C�RS:�L;8;:�LYC98;?FtK8;:`@iC97�B�<�E�kK?�8;:;I
8�=5E�OP=�Q;8;V3IcGARS79I�:�_;?�Q;?�OP=TJ;:c7�H*8;:`@�Z�8;?�Q;N�:;:cM�C97�B�<�E�kK?�8;:�L;< C[E�OP=�Q;8;79<öGARS79?pCsO"7�RSe[C9G�?�I
N�Q�=�8;:;h;VÚE�OP=�Q;8;79N�7dGARS7TL¦g

Ð]=+Q;:;G�gU9'O�R�L0GAR�E`J�=�L¡C97�B�<�E�kK?�8;:;I0H9:;_�=DCsOSE`C�X(7�H9G�79G'_;Q;:;C9?�O"?�8;V�Q�=�G�J;?FH98;79?�n G�_`RS7�tK8�=�L¡M;Q;:`X
C�=�LSq�:K:�B�<�?�Q;?�8;8;79?]n G�:;<�C97�RSVDq�Q�=�G�_;Q;?�O"?ARS?�8;:�Ld_�ETRSe9G�=�h;:;I�_`RS7�H98;79GFH9:�_;79_;?�Q;?�MKE�OP=�Q;8;79N�7rGARS7TLKC
G�?�J;?�8;:;:

x/L = 0.42
g;�$:�O"8;7¡@�79Q;7�tK?�?]G�79C9_�=TO"?�8;:;?]Q�=�G�_;Q;?�O"?ARS?�8;:;I¦gPÒ$79_;79GFH�=�C�RS?�8;:;?�OP=�8;8;V$@58�=

Q;:;G�g�9+G$Q�=�G�_;Q;?�O"?ARS?�8;:;?�<v_�ETRSe9G�=�h;:;I�_`RS7�H98;79GFH9:�C�E�OP=�Q;8;79<*GARS79?�x�G�7�BAOP=�C�=�?�<�V3<u?�GFH9?�GFH9C9?�8;8;V3<�:
_�ETRSe9G�=�h;:�L;<�:WC98;?FtK8;?�N�7j_;7�H979M`=W} Ï�� x;_;79M`=�B�V3C�=�?FHsxSJ�H97^:5BAO"?�G�e^:;<�?�?FH9G)L[G�79C9_�=TO"?�8;:;?0_;Q;79\]:`RS?�I¦g
Ó'H97pN�79C979Q;:�Hp7^?�O":;8;79I*_;Q;:;Q;7�O"?¡\]79Q;<�:;Q;79C�=�8;:�L[_;7�R�L[_�ETRSe9G�=�h;:;I*_`RS7�H98;79GFH9:lJ;?�Q;?FBK<�?A@�=�8;:�B�<
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