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|R| -> 1|R| -> 0

 mode 1

 mode 2

 mode 3

1/4 wave mode

3/4 wave mode

5/4 wave mode

 !" # $ ! %"# "&# ' ( ) !*+,'!" - ' (./ "0'*123"!45067'#$ +81 5"# 9:3 ;<'=1
> '?+@1*-A1 % ! 3A+25067':;<- / 5 3"!B !" # $ !<$
CL 0MFK "N 01D2O4'5A,G$H,@!P$Q&'(R(7 0M3(S;GTU!VWX(7Y.<'(S;'Z7 0(71R,[!

DLYBK ! " \G(SWX1%<'1 % K #]$^\3(SWX_`&' AM'&`\a2@5b<'(71c,@! % $%&'(
1I_'1I$I(S*dWX(71%4.,';'-.1E2@1/ !e$Q&'(f4.WX(71=1%<.WX(`gh(SWi( 6 $'(7-
2@$c$Q&'(:,J<'$I50(7$@E3".23;'-D$Q&'(:(7 AMG(S;GTU!jWX(7Y.<'(S;'Z7 0(71

# $ & k !$% # " l $' % k !%! l

Z7,JWIWi(71%4.,J;'-O-. bWX(7Z7$I50_O$I,D$%&'( " $ 'mgc2S\G(Rk % &  l7"
( $ ']g 2n\3(ek % & " l7"bKQK7K%*o,J-.(71p,@!q2]-F<'Z7$rgc 0$%& 6 $'(7-
 b;'50(7$:\3(750,JZ7 0$X_R23;'-s,J<'$=5A(7$:4.WX(71I1Q<.WX(fkUWi(S4.WX(71I(S;G$I(7-
>G_D&',JWX 0t7,J;G$%2@5850 b;'(71: b;FCL 0MFK%"3l79L$%&'(+>.,J<.;'-F2GWX_H 01
!V<'5A50_sWX(QuF(7Z7$I b;'MFK
) &'(S; % -.(7ZSWX(S2[1I(71)$%&'(H(7 0M3(S;GTU!VWX(7Y.<'(S;'Z7 A(71H,[!

$%&'(`-F<'Z7$E2@501I,s-.(7ZSWX(S2@1=(E-F<'(H$I,m$%&'(D4.&.2@1I(`1%&' !U$
 b;'-F<'Z7(7-v>G_H$%&'(?>w,J<.;'-F23WX_m$%WX(S2@$%*o(S;3$c1Q&',agx;H>3_
DLYBK " "wK #c$)\3(SWi_y5A,@g % \@2@5b<'(71H$%&'( "&' 'Rgc2n\3(
*+,'-.(:(7\3(S;H-. 01%2G4.4.(S23WX1nK
#c$C\3(SWX_)&' 0MJ&`\a2@5b<'(71z,@! % $Q&'(c b*)2@M3 b;.23WX_`4.23WX$

#& c,@!e2@505z(7 0M3(S;GTU!jWi(7Y{<'(S;'Z7 0(71` A1+t7(SWX,|k0CL 0MFK '3l7"} ~;GT
-. 0ZS2@$I b;'M|$Q&.2@$E$Q&'(7_�23WX(N;',3$`-F23*)4w(7-8K �]&' A1m 01
( �B�&'()S���n���a�`� % � *+*%�,*i���I�@� *X�/�=�a� -X�=�f���@�&'y���a�Q�

) "*+ ) ( �%�7�X�p�U�)*����V�)'B�@�V�,-��Q�7�X�r�U�����+,S�n���./ �

-500

-400

-300

-200

-100

0

D
a

m
p

in
g

 r
a

te
: 

f i
 (

H
z
)

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

10
6

10
7

K

|R| -> 1|R| -> 0

 mode 1

 mode 2

 mode 3
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