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¹G6�¸)6�¸ ���9'#������>%;A���*��g2��' 4S:0B�Bn.0/0'(ºY�->%;A��:5" 4\�*��'#�*'b~�:0B�@G�3:0"#HÀ6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¸+ 

¹G6�¸)6 ¶ � >%;G�3C080�*��g2��' 4S:0B�BY.)/0'XºY�->%;A��:0" 4Q�*��'#�*'X~�:0B�@#�%:5"GH 6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¶ ¸

¹#6 ¶ �����9B��9�A���3���3>%;#�&� >%;#�->%;)�%��z �����9H 6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¶�(

¹G6 ¶#6�¸
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¹G6 ¶#6 ¶ ln�3:0'G��4t�*�3HI:5���3�Jo HI�p�3;#/ $ �0N#���G���980�*Bn6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¶/.

¹G6 ¶#6 ¹ Z?:5@#�3zA€…1Q�*�3/5��€…^_'A�3�*��4t�*�3/0HI�p�3�*�Ì6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¶10

¹G6 ¶#6 ( 12;G/5��/)'#�-��>%;#�&|D�3�����3:0B�B���6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¶2*

¹G6 ¶#6 . +,�*B�B��9'#B��*�����*�s6&6D6&6O6&6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¹)¶

¹#6 ¹ ��/0�#�V�*B�@#�3�9>%;�"#'#8P6D6&6&6D6&6O6&6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¹1.

¹G6 ¹G6�¸ +,�*B�B��9'#�#B-C‡���3>%;#�9' 6O6&6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¹1.

¹G6 ¹G6 ¶ ��/0�#�V�*B�@#�3�9>%;�"#'#8?N 1Q/0B-:5�3���3:‡�3��/)' 6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¹30

¹#6 ( »k�*"G80"#'#8P.0/)'(ºy��>%;A� 6&6D6&6O6&6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¹/ 

¹G6 (?6�¸ �O:0��~�"#z�80�*'?��>%;#�D12�3��'#W*���£6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¹/ 

¹G6 (?6 ¶ ZG�3:0"#'#;#/04t�*�3@?�9"#80"#'G854…���G:5B��9N?��/)�#�?�9B����G:0BJ��N?•O�J�����9�76]6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ¹/ 

¹G6 (?6 ¹ •D:0"#r54tR)��HI��80�O12��/0•GB��q6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 ()¹

¹G6 (?6 ( ZG������'#�9B�@V�*"G80"#'#8¾6&6O6&6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 (3.
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. 6 ¶ `•:5���3�Jo /)� �����£6D6&6D6&6&6D6&6O6&6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 .5¹

. 6 ¹ E�� �3���3>%;#�w•O�*�%C‡�3�P4•»k����B�B��0N?`b�����3/)���0/)�YNAZG�*�3'#�3/0;#�Q6w6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 R0·

.#6 ¹G6�¸ »k�3��B�B�� 6&6D6&6&6D6&6O6&6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 R0·

.#6 ¹G6 ¶ ZG�*�3'#��/);#��N�`•�����3/)���0/0� 6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 R0·

.#6 ¹G6 ¹ <�" ÆGR)��"#'#8A��.)�*�3HIR080�9'F�*��'#����`b�����3/)���0/)�G�£6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 R0·

. 6 ( �O:0��ZG�*�3HI:5�3�3>%;#�O12����'#W9��� 6O6&6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 R#¸
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R#6�¸ �O:0��12;G/5��/)' 6D6&6D6&6&6D6&6O6&6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 R0¹

RG6�¸)6�¸ ���*�=1
;#/5�3/A�*iV�9�A�V4tB���>%;A���9B��9�A���3���3>%;#�*��gMij�*�A�Q6
6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 R0¹

RG6�¸)6 ¶ ���*�

µ

/)HI� ��/)'#�pij�*�A�c6&6D6&6D6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 R2(

R#6 ¶ �O:0��12B-:5'?>%���3>%;#�&�A���%:5;GB�"#'G8)��80�9���p�3WÉ6&6&6D6&6D6&6O6&6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6 R1.

RG6 ¶#6�¸ +,�*B�B��9'#/0�#���-��>%;#�&��������"G�3����/0'YÅ�,�:•zAB��*��80;#€XW)�9:0'G�)Y �3>%;#�9��•O�9���p�3W 6&6O6&6D6&6&6D6&6D6 R/R

RG6 ¶#6 ¶ ~��*�3B��9�J�3"#'#8d$ �*��12B�:0'G>%� ��>%;G�*'(�����%:5;#B�"#'#8A�74t/)��HI�*Bj'G:)>%;cg
��'G�����9��' 6&6D6&6&6D6&6D6 R30
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0�6 ¶ »]�9�����#���*B��b6&6&6D6&6O6&6D6&6&6D6&6D6&6D6&6&6O6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6&6D6&6&6O6 0/.

0�6 ¶ 6�¸ 80�3[#'#�9�

�

ºy:)���9��€ 1Q/0��'A���*����6&6D6&6&6O6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6&6D6&6&6O6 0/.

0�6 ¶ 6 ¶ |D�*�3��€ gMij�*�A� 6D6&6&6D6&6D6&6D6&6&6O6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6&6D6&6&6O6 0/.

0�6 ¶ 6 ¹ /0� �3���3>%;#�9�=|D�*�3��€ gMij�*�A�9Å 6&6D6&6&6O6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6&6D6&6&6O6 02R

0�6 ¶ 6 ( ��/0B�����/0'G�*'(��'••OB-:0��4S:0���*�3'F6&6D6&6&6O6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6&6D6&6&6O6 02R
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<w6 ¶ ���9��~=�9���3W9�3>%;#�&�����?/)B£6&6&6D6&6D6&6D6&6&6O6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6&6D6&6&6O6 *G¸

<w6 ¹Ì<="G�����->%;A��"#'G8I$#�*�=Z#�9B�$#.0�*�A�3/0�3�*'(@?�9�Y�*B��*�A���3/0Hd:080'#�*���-��>%;#�9'F+,�*B�B��9' 6&6&6D6&6D6&6D6&6&6O6 *G¸

<w6 ( Z#/0"G�����*�����%:5'G��4t/0�3Hd:‡�3��/)' 6&6D6&6D6&6D6&6&6O6&6D6&6D6&6D6&6&6D6&6O6&6D6&6&6D6&6D6&6D6&6&6O6 *G¸
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Ebener Resonator:

t

~r
~B
~c
~D
~E
~k
~S

~B i
~B r
~B t
~E i
~Er
~E t
~ki
~kr
~kt

~si

~st
~E i I
~E t I
~Er I
~E i I I
~E t I I
~Er I I

� i

� t
k?

t

kk
t

kk
i�

�
�
�n = n i�

�
�
�n = nt�

�
�
�n = n1�

�
�
�n = n2

I
II
a
b
c
d
E
f
F
h
I
k
L

M
P
R
S
t

U
x
y
z

nL

nH

kx

h1

h2

x1

x2

f 1

f 2

E
0
1
�
�
�
�
�
#
�
!


� 0

� 1

� 2

a0

x0

y0


 1


 2

V
N

+ Q
� Q

b
2

� b
2

R = 1R = 1
) g1 = g2 = 1

<=@#@G��B-$ "#'#8 .#6�¸ . Å��*@V�*'G�*��/0�#���-��>%;#�9��,��9��/0'?:‡��/)�



|&:5�G�J�3�*BC. 6b•O�*/)HI�p���3�-��>%;#�KE�� �3��� .2 

Konfokaler Resonator:
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Mittelpunkt

Konzentrischer Resonator:
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Resonator mit Wölbspiegel:
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