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Abbildungen Gruppe J 
 
Einfach periodische Oberflächen 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung J 1 

[ ]z j ar sinh j cos(w )
2
π

= + σ π  

b ar sinh( j )= σ      C
1 1v ar cosh=
π σ

 

σ = sin b 
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Abbildung J 1.1 

z = arcsin [a k sn(w,k)] 

gegeben: b, c       C a
1u Re F ,k
ak

⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

ca sin
2
π

=        1 bk sin
a 2

π
=  

0 ≤ u ≤ K(k)       0 ≤ v ≤ K'(k)
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Abbildung J 1.2 

z = arcsin (w1) + π/2     1
k sn(w,k)w

k sn(w,k)
+ σ

= −
σ +

 

-K(k) ≤ u ≤ K(k)     0 ≤ v ≤ K'(k) 
2

1
kd arcsin

k(1 )
− σ

=
− σ

     
2

2
kd arcsin

k(1 )
⎛ ⎞+ σ

= −⎜ ⎟+ σ⎝ ⎠
 

a1 = sin d1      a2 = sin d2 
1 2

1 2

1 a aa
a a
−

=
−

      1

1

k ak
1 ka
−

σ =
−

 

2k a a 1= − −      E au F ,k
k
σ⎛ ⎞= −⎜ ⎟
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Abbildung J 2 

( )2 2z j ar tanh w arctan w= −  

( )1/ 4
2 1w 1 j w= +      [ ]1

jw 1 cosh(w )
2

= − + π  

0 ≤ u ≤ 2      0 ≤ v ≤ 1 
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Abbildung J 2.1 
q 1

p 2

i 0

wz j t ln 1
t

−

=

⎡ ⎤⎛ ⎞= − −⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦
∑     [ ]1

1w 1 cosh(w )
2

= + π  

( )1/ q
2 1w 1 1 w= −      j2 it(i) exp

q
⎛ ⎞π

= ⎜ ⎟
⎝ ⎠

 

0 ≤ u ≤ 2      0 ≤ v ≤ 1 

gegeben: p, q >0 und ganzzahlig 

β = π p/q
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Abbildung J 3 

 

1z arcsin(w )
2
π

= +  

[ ]1w a cosh(w ) 1 1= π + −  

B
1 2v arccos 1

a
⎛ ⎞= −⎜ ⎟π ⎝ ⎠

     [ ]1a 1 coshs
2

= +  

0 ≤ u ≤ 2      0 ≤ v ≤ 1 
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Abbildung J 3.1 

1z arcsin(w )
2
π

= +  

1
aw cosh(w ) b
2

= π +  

0 ≤ u ≤ 2      0 ≤ v ≤ 1 

1 2a cosh(s ) cosh(s )= +     [ ]1 2b cosh(s ) cosh(s ) 2= −  

B
1 2v arccos (1 b)

a
⎡ ⎤= −⎢ ⎥π ⎣ ⎦

    C
1 2v arccos (1 b)

a
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Abbildung J 3.2 

( )

( )

4 2

4 2

w a ,k
2K(k)z j ln b

w a ,k
2K(k)

⎧ ⎫π
ϑ +⎨ ⎬

⎩ ⎭= + π −
⎧ ⎫πϑ −⎨ ⎬
⎩ ⎭

   [ ]2 a 1w j K '(k) F (w ,k ')= −  

w1 = j h1 tanh(wπ)      a = b K(k)/π 
( )1h Im sn ja,k '=       ( )C au F ,k= σ  

{ }
e

2
e

Z (a,k)
k sn(a,k) cn(a,k)dn(a,k) sn(a,k)Z (a,k)

σ =
+

  B
1

1 1v arctan
k ' h

= −
π

 

( )
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4 C

4 C

u a ,k
2K(k)h ln

u a ,k
2K(k)

⎧ ⎫π
ϑ +⎨ ⎬

⎩ ⎭=
⎧ ⎫πϑ −⎨ ⎬
⎩ ⎭

    B
1

1 1v arctan
h
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Abbildung J 3.3 

1 3 1z j (h w ) / 2 b= − + π −     [ ]2 a 1w j K '(k) F (w ,k ')= −  

w1 = j h tanh(wπ)     ( )3 j 2w w ,k ',a= Π  

gegeben: b, k      0 b K '(k) K(k)< <  

( )h Im sn jb K(k),k '=     ( )1 eh K '(k) Z a,k '=  

1 e
ab K(k) Z (a,k ')
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π

= +     a = b K(k) 

C
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Abbildungen Gruppe K 
 
Eine endlich und eine unendlich ausgedehnte Elektrode, 
entgegengesetzt gleich große Ladung 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung K 1 
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Abbildung K 1.1 

 
3/ 2

2=z w       2 1= +w a jbw  

1
ww tanh
2
π

=       ( )2 / 3
1 1a jb a jb+ = +   

C
2 av arctan

b
=
π

     1b 0≥  
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Abbildung K 1.2 

 
2

1=z w       1
1
1
+

= +
−

Ew a jb
E

 

( )E exp w= π       1 1a jb a jb+ = −   

C
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b
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Abbildung K 1.3 

 
2

2= −z w h       2 1= +w a jbw  

1
ww tanh
2
π

=       ( )2
1 1a jb h a jb+ = + +   

C
2 av arctan

b
=
π

     1 1a , b 0>  

2
1h h=  

0 ≤ u ≤ 1,2      -1 ≤ v ≤ 1

z

A

w z

B

A

E

E

1

C

D B-1

b1

a1

D

h1
C



Abbildungen Gruppe K 
_____________________________________________________________________________________  

Vs. 1.2 

5

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung K 1.4 

 
/2

1

1
⎛ ⎞+

= ⎜ ⎟+⎝ ⎠

w hz
h

β π

      1
1
1

−
=

+
Ew
E

 

E exp(w )= π        
/

/
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1 b
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B
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Abbildung K 1.5 

 

1z exp w=        ( )1 sinh tanh= ⎡ ⎤⎣ ⎦w ar a wπ  
2h 1a sinh ln h
2h
−

= =       B
1 1v arctan

a
=
π
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Abbildung K 1.6 

 
2z d 1 d= − −       bd

2a
=  

j jexp(w ) 1b e p e pexp(w )
p p

ϕ − ϕ⎡ ⎤ ⎡ ⎤π
= − + π −⎢ ⎥ ⎢ ⎥

⎣ ⎦ ⎣ ⎦
  a 1 exp(w )= − π  

( )2j j

B 2 j2 j

1 pe 2pe1v Imln
p e 2pe

ϕ ϕ

ϕ ϕ

+ −
=
π + −

    
( )2j

E 2 j2

1 pe1v Imln
p e

ϕ

ϕ

+
=
π +

 

( )2j j

D 2 j2 j

1 pe 2pe1v Imln
p e 2pe

ϕ ϕ

ϕ ϕ

+ +
=
π + +
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Abbildung K 1.7 

 
3

3

w 1z
w 1

−
=

+
      gegeben: ϕ, a2, b2 

2
3 2= −w w h      2 1= +w a jbw  

1
ww tanh
2
π

=       2
1a jb h z+ = +   

C
2 av arctan

b
=
π

     ( )2h 1 tan / 2= ϕ  

2 2r a jb= +       1
1 rz
1 r
+

=
−

 

0 ≤ u ≤ 0,8      -1 ≤ v ≤ 1
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Abbildung K 1.8 

 
2 2 1j (2 / / )

1z e wδ −δ π+δ π=      1w a jb tanh(w )= + π  

2

2 1

2
2 / /

π − δ
ϕ =

− δ π + δ π
     gegeben: δ2 ≥ δ1 

a = cos ϕ   b = sin ϕ  B
2 bv arctan

a
=
π

 

0 ≤ u ≤ 0,5      -1 ≤ v ≤ 1

z

B

zA
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w
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1 C

-1

C

1

δ2



Abbildungen Gruppe K 
_____________________________________________________________________________________  

Vs. 1.2 

10

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung K 1.9 

 

2z exp( 2w )= − −       gegeben: β 
2 2

1 1
2 2 2

1

w w c aw ar cosh b ar cosh
a a (w 1)

⎛ ⎞−⎛ ⎞= + ⎜ ⎟⎜ ⎟ −⎝ ⎠ ⎝ ⎠
   1w cosh(w )= π  

B
1v arccosa=
π

      ( )2a 1 1 /= − −β π  

21 ab
2
−

=        c = 2 - a2 

0 ≤ u ≤ 1/2       0 ≤ v ≤ 1/2 

z

B

z
A

β

A

wB

1/2 C

C
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Abbildung K 1.10 

 
2

2z w= −      2
2 1 1w w w 1= − +  

( )1w a tanh w= π     gegeben: b 
b 1a
2 b
−

=      B
1 1v arctan

a
= −

π
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z
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Abbildung K 1.11 

 

2z w α= −        2
2 1 1w w w 1= − +  

( )1w a tanh w= π       2 /α = β π  
2 /

1/

b 1a
2b

α

α

−
=        B

1 1v arctan
a

= −
π

 

0 ≤ u ≤ 0,5   gegeben: b, β   0 ≤ v ≤ 0,5 
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Abbildung K 1.12 

 
/

2=z w ϕ π       2 1= +w a jbw  

1
ww tanh
2
π

=       ( ) /
1 1a jb a jb π ϕ+ = +   

C
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π
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Abbildung K 1.13 

 

3

3

1 wz
1 w
+

=
−

      2
3

2

w 1w
w 1

α
⎛ ⎞+

= ⎜ ⎟−⎝ ⎠
 

1
2

1

1 ww ja
1 w
+

=
−

     w1 = exp(wπ) 

a = 1/tan[π/{2α}]     α = 1 + β/π 

h = tan(β/2)      r = sin β 

β = 75°      B
2v arctan a=
π
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Abbildung K 1.14 

 

41/z w= −       4 3 0.5w w= −  
3/ 2

3 2w w=       2 1= +w a jbw  

1
ww tanh
2
π

=       ( )2 / 3
1 1a jb a jb+ = +  

C
2 av arctan
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π

     1 1
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Abbildung K 1.15 

 

( )2 2

exp( / 2)
/ 2

jz
w je d

π
π

−
=

+
 

3 2w w j
2
π

= +      ( )2 2
2 1 1 1 1w w w 1 ln w w 1= − − + −  

( )1w ja tanh w b= π +     gegeben: a, b, d1 

r b ja= +      ( )2 2h js r r 1 ln r r 1 j
2
π

+ = − − + − +  

D
1 b 1v arctan

a
−

=
π

    1

1

2
1

de
d

=
+

 

2
2d
eπ

=      1 ( [1 ]/ 2)r h j s eπ= + − −  

2
1 2

1r
jr d

=  

0 ≤ u ≤ 0,5     -0,5 ≤ v ≤ 0,5
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Abbildung K 2 

 

2z w j
2
π

= +      ( )2 2
2 1 1 1 1w w w 1 ln w w 1= − − + −  

( )1w ja tanh w b= π +     gegeben: a, b 

r b ja= +      ( )2 2h js r r 1 ln r r 1 j
2
π

+ = − − + − +  

D
1 b 1v arctan
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−

=
π
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Abbildung K 2.1 

 

z = Ba(w1,k) + jh     1
ww ja tanh b
2
π⎛ ⎞= +⎜ ⎟

⎝ ⎠
 

2
E 'h K '
k

= −       
2

2
E k ' Ke
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−
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=
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=
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Abbildung K 2.2 

 

z = Ea(w1,k)       1
ww ja tanh b
2
π⎛ ⎞= +⎜ ⎟

⎝ ⎠
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Abbildung K 2.3 

( )e 3z j h w ,k ',a b= − Π −⎡ ⎤⎣ ⎦      ( )3 a 2w j K(k) F w ,k= −⎡ ⎤⎣ ⎦  

2 2
2 1 1w j w h= +   1 2w b tanh(w )= π   2 2

2 1 1= −b b h  

( )a 1a Im F jh ,k=   ( )1 a 1f Im F jb ,k=   cs
2
π
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sn(a,k ')c
cn(a,k ')dn(a,k ')

=   -0,5 ≤ v ≤ 0   0 ≤ u ≤ 0,3 

e
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2K '(k)
⎡ ⎤π
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Abbildung K 3 

 

( )2sn ,=z w k  

0 ≤ v ≤ K’(k)       0 ≤ u ≤ K(k) 

z
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Abbildung K 3.1 
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Abbildung K 3.2 
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Abbildung K 3.3 

 

( )2 2
1 1 1 1z w w 1 ln w w 1 j / 2= − − + − + π    1w ja sn(w,k)=  
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Abbildung K 3.4 
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Abbildung K 3.5 
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Abbildung K 3.6 
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Abbildung K 3.7 

 

( )21 sn ,= +z a w k  
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Abbildung K 3.8 

 

e 2 2z Z (w ,k) w
2K(k)K '(k)

π
= +     w2 = Fa (w1,k) 
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π
= +    b

2K(k)
π

=  

a a
E '(k)h E (t,k ') F (t, k ')
K '(k)

= −      1 E '(k)t 1
k ' K '(k)
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Abbildung K 4 
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Abbildung K 4.1 

4z exp(w )= −    ( )4 3 1w h w / b= π −   ( )3 e 2w w ,k,a= Π  

( )2 a 1w K(k) jK '(k) F w ,k= + −     [ ]1 1 1sn( , )=w k k w k  

gegeben : K '(k) / K(k) , dτ =     { }eh K(k) 1 b Z (a,k)= +  

1 e
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b
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Abbildung K 4.2 

( )

( )

4 2

4 2

w ja ,
2Kz r

w ja ,
2K

π⎡ ⎤ϑ − τ⎢ ⎥⎣ ⎦= −
π⎡ ⎤ϑ + τ⎢ ⎥⎣ ⎦
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1 1
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K(k)a ln r=
π

        ( )F au F ,k= σ  
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π⎡ ⎤ϕ = ϑ + τ⎢ ⎥⎣ ⎦
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Abbildung K 4.3 

 

( )3
2

1z exp 2w
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=      gegeben: d, τ 

3 j 2 1w (w ,k ,a)= Π      2 1 1 a 1 1w K(k ) jK '(k ) F (w ,k )= + −  
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Abbildung K 4.4 
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=
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Abbildung K 4.5 
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Abbildung K 4.6 
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Abbildung K 4.7 
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Abbildung K 4.8 
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Abbildung K 4.9 
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Abbildung K 5 
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Abbildung K 6 
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Abbildung L 1 
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Abbildung L 1.1 

 
2b c bz

2a a 2a
⎛ ⎞= − ± + ⎜ ⎟
⎝ ⎠

 

a = 1 - w1       b = w1 - 1 + j(1 + w1)(1 - σ) 
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Abbildung L 1.2 

 
2z d 1 d= − −  

d = b/(2a)      a = 1 - exp(πw) 
exp( w) 1b exp( j ) p exp( j ) p exp( w)

p p
⎡ ⎤ ⎡ ⎤π

= ϕ − + − ϕ π −⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦

 

siehe auch F 2.7 

-0,8 ≤ u ≤ 0,8      -1 ≤ v ≤ 1 

 

z

A

B

w

A

C

z

C
D
E

+

A1

B
D

r=1
+ - +

p
1/p

E
F ϕ

+

-
0

Kreis
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Abbildung L 1.3 

 
2cz d d

a
= ± + −  

d = b/(2a)      a = 1 - exp(πw) 
exp( w)b 2 p cos

p
⎡ ⎤π

= − ϕ⎢ ⎥
⎣ ⎦

    2
2

exp( w)c p
p
π

= −  

C
2u ln p=
π

 

-0,75 ≤ u ≤ 1,25     0 ≤ v ≤ 1 

z

A
B

w
A

C

z

C D E

+

+

1

BD

r=1
+ -

+

p
1/p

E

F

ϕ

+

-
0

Kreis

F G

G
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Abbildung L 1.4 

 
2

1 1z w 1 w= − + −  

w1 = a tanh (πw) 
h 1/ ha

2
−

=  

B
1v arctan(1/ a)=
π

 

 -0,6 ≤ u ≤ 0,4       0 ≤ v ≤ 0,5 

z

A

B

w

A
C

zC

+

0,5
B

r=1

+

0

-h-1/h -1
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Abbildung L 1.5 

 
2

1 1z w w 1= + +  

w1 = exp (πw) 

a 1 2= +  

 -0,8 ≤ u ≤ 0,5       0 ≤ v ≤ 1 

z

A B

w

A
C

z
C

1

B

r=1

D

E+

0,5

E

F

F
D

+

G G

a

r=sqr(2)
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Abbildung L 1.6 

 

( )2
1 1 1z w 1 w 1 w= − ± − −  

w1 = exp (πw) 

 -0,8 ≤ u ≤ 0,8       0 ≤ v ≤ 1 

z

A B

w

A C

z

C

1

B+
-1 1
+

r=sqr(2)r=sqr(2)
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Abbildung L 1.7 

 

3exp(2 )z w=       3 2tanhw ar w=  

1
2 2

1

w 1w
b w 1

−
= ±

−
     1w exp(w )= π   

ln ab 1 tanh
2

=      B
2u ln b= −
π

 

-1 ≤ u ≤ 0,3      0 ≤ v ≤ 1

z

w
z

1

A ADB
B C

1

DA

C

D

r=1

A
a-1 1/a
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Abbildung L 2 

 

( )2 2 2
1 1z j h w 1 d hw⎡ ⎤= ± − − +⎢ ⎥⎣ ⎦

 

w1 = tanh (πw) 

z1 = h - r + jd      ( )
( )

2 2
1

E 2 2
1

z h d1u ln
2 z h d

− +
=

π + +
 

0 ≤ u ≤ uE      -0,5 ≤ v ≤ 0,5 

z

B

w

C

B

z0,5

+

d

++

A A

h

-0,5

≈2r
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z

A

B

w

A C

zC D

E

E

+

1

B

D

1

1 +

+p

-B

+

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung L 2.1 

 
2b c bz

2a a 2a
⎛ ⎞= − ± + ⎜ ⎟
⎝ ⎠

 

a = 1 - w1       b = w1 - 1 + j(1 + w1)(1 + p) 

c = p - w1 + j ( 1 + w1)      w1 = exp(πw) 

-1 ≤ u ≤ 1       -1 ≤ v ≤ 1
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Abbildung L 2.2 

 
2b c bz

2a a 2a
⎛ ⎞= − ± + ⎜ ⎟
⎝ ⎠

 

a = 1 - w1      b = (p + 1/p)[w1 exp(jϕ)-exp(-jϕ)] 

c = w1 exp(j2ϕ)-exp(-j2ϕ)     w1 = exp(πw) 

vE = 2ϕ/π 

-1 ≤ u ≤ 1      -1 ≤ v ≤ 1 

z

A
B

w

A

C

z

C
D

E

1

B

D

r=1

p
1/pE

F

ϕ

KreisF

+

+

+

+
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Abbildung L 2.3 

 
2z d 1 d= − −  

d = (p+1/p)/[2tanh(πw)] 

-0,6 ≤ u ≤ 0      0 ≤ v ≤ 1 

z

A B

w

AA

C z

C 0,5

B B

r=1

++

p 1/p1

+

+

D

E
A

A

1

D
E
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Abbildung L 3 

 
exp( w)z 1 1 4exp( w) 1

2
π ⎡ ⎤= + − −π −⎣ ⎦  

B
1u ln 4=
π

 

-3 uB ≤ u ≤ 2 uB      0 ≤ v ≤ 1 

z

A
B

w

A C

z

C

1

B

r=1

+

-1+2
uB

+

D

D
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Abbildung L 3.1 

 
[ ]z exp( w) a / 2 exp(2 w) a exp( w) 1 1 a / 2⎡ ⎤= π − ± π − π + +⎣ ⎦  

1 ba 2
1 b
−

=
+

       c = 1 

r 1 b= +        b = 1 für a = 0 

-0,6 ≤ u ≤ 0,4       0 ≤ v ≤ 1 

z

A B

w

AC

z

C 1

B
-1-1 +1

+

D

D

+

c b

r
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Abbildung L 3.2 

 
1

1

w jz
w j

−
=

+
 

1
1w j

1 exp( w)
= +

− π
 

-0,6 ≤ u ≤ 1,4       -1 ≤ v ≤ 1 

z

A B w A

C

z

C

1

B

-1

+2+

+

r=
1

CA

E F G

GE

E

F
G
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z

A B

w

A

C

C
B

z
C

1BD
D1

+1-2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung L 3.3 

 

1

1z
1 w

=
+

   

w1 = exp(πw) 

-0,5 ≤ u ≤ 1      0 ≤ v ≤ 1 
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Abbildung L 3.4 

 
2

21
b wz

bw
+

=
+

       1
2

1

w jw
w j

−
=

+
 

1
1w j

1 exp( w)
= +

− π
     2tan 1 tanb β β= − − +  

-0,4 ≤ u ≤ 2,4       -1 ≤ v ≤ 1 

z

A B w A

C

z

C

1

B

-1

+2

r=1

CA

E F G

GE

E

F
G+

+

β
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Abbildung L 4 

 
2exp( w) pz

1 exp( w)
π −

=
− π

 

B
2u ln p=
π

 

-1,2 ≤ u ≤ 0,8       0 ≤ v ≤ 1 

z

A

A

B

w

A

C

C
z

C

1

B

++

D

D +

p

1 D
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Abbildungen Gruppe M 
 
Abbildungen mit abgerundeten Ecken 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung M 1 

 

( )22z w w 1 ar cosh w j w
2
π

= − − + + σ  

Abnehmender Krümmungsradius mit zunehmendem σ. 

Vertikale Tangente bei A, Knick bei B.   σ = 1 

0 ≤ u ≤ 2       0 ≤ v ≤ 1,5

z

A
CB

w

A

CB

z

1

π/2
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Abbildung M 1.1 

 
2

az B (w,k) jh (kw) 1= + + σ −  

gegeben: k, σ      halbkreisähnlich für σ = b/(1-k') 

k = 1/1,2       σ = 1,25 

0 ≤ u ≤ 4       0 ≤ v ≤ 2 
2

2
E(k) k ' K(k)b

k
−

=       2
E '(k)h K '(k)

k
= −  

A
C

D

B

C D

w
z

z

1/k

h+ k'σ

b

B

1

A
h+σ
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Abbildung M 1.2 

 

a
sin(w )z B ,k jb j cos(w )

k
π⎛ ⎞= + + σ π⎜ ⎟

⎝ ⎠
 

gegeben: k, σ 

halbkreisähnlich für σ = a/(1-k') 

k = 0,79       σ = 1,4 

0 ≤ u ≤ 0,5       0 ≤ v ≤ 0,5 
2

2
E(k) k ' K(k)a

k
−

=       2
E '(k)b K '(k)

k
= −  

uB = (arcsin k)/π

A
C

B

C

w z

z

½

b+ k'σ

a

B

uB

A
b+σ
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Abbildung M 2 

 

1 2z f (w ) f (w )= +      2f (w) ar cosh w w 1= + −  

1w w 1= +       2w w 1= σ +  

-15 ≤ u ≤ 5      0 ≤ v ≤ 10 

0 1< σ ≤       σ = 0,3 

z

A
EDB

w

A C
B

z

+1-1

π
C

D E



Abbildungen Gruppe M 
_____________________________________________________________________________________  

Vs. 1.1 

5

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung M 2.1 

 

1 2z f (w ) f (w )= +      2f (w) w w 1 ar cosh w j
2
π

= − − +  

1w w=       2w w= σ  

0 ≤ u ≤ 2      0 ≤ v ≤ 2 

σ = 1,6 

z

A
B

w

A

CB1

z

+1

π
C

B2
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Abbildung M 2.2 

 

1 2z f (w ) f (w )= +      f (w) wϕ π=  

1w w a= −       2w w a= +  

-1,6 ≤ u ≤ 1,6      0 ≤ v ≤ 1,6 

φ = 325° 

gegeben: a, φ 

( )b 2a ϕ π=  

z

A
B

w

A

C
B

z

-a +a

C

D

D

ϕ

b
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Abbildung M 2.3 

 

1 2z f (w ) f (w )= +      1f (w) w +ϕ π=  

1w w a= −       2w w a= +  

-5 ≤ u ≤ 5      0 ≤ v ≤ 5 

φ = 120° 

gegeben: a, φ 

( )b 2a ϕ π=  

A
B

w

A

CB

z

z

-a +a

C D

D

ϕ

b
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Abbildung M 3 

 

az E (w,k) w= + σ  

1b E= + σ       2b E / k= + σ  

h = K'(k) - E'(k) 

0 ≤ u ≤ 5      0 ≤ v ≤ 2,5 

A
C

D B

C Dw

z

z

1/k b1

B

1 A

h

b2
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Abbildung M 4 

 

1 1 1 2z f (w ,b ) f (w ,b ) 1= + λ +  

( )1 2

2 w bf (w,b) w b b arctan
bb b

⎧ ⎫−⎪ ⎪= − −⎨ ⎬
π + λ ⎪ ⎪⎩ ⎭

 

1w exp( w)= π  

-2 ≤ u ≤ 1      0 ≤ v ≤ 1 

gegeben: b1, b2, λ 

b1 = 0,25   b2 = 1,25   λ = 0,8 

z

A

A

A

A

D2

D2

D1

D1

B

B

w1

w

A

C C

B

z

1

1

C

C

C

D1

b1 b2

1

A
D2
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Abbildung M 4.1 

 

{ }1 1 1 2 1 2
1z f (w ,b ) f (w ,b )

(1 )
= + λ
π + λ

 

2(w b) (w 1)(w b)b 1 w b w 1f (w,b) ln ln
2 2(w b) (w 1)(w b) w b w 1

− − − ++ − + −
= +

− + − + − − −
 

1w exp( w)= π -1     1

2

b 1 2
2 b 1
− − −

λ =
− − −

 

-1,5 ≤ u ≤ 2,5      0 ≤ v ≤ 1 

gegeben: b1, b2, λ mit b1, b2 < 0 

b1 = -9   b2 = -1,5   λ = 2 

z

C

A

A

A

D B

B

w1

w

A

C

C

B

z
1

1

C

C

C

E

1

1

A

D

E

-1b1 b2

DE
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Abbildung M 5 

 

( )2 2
1 1 1z ln w w 1 w 1= + − + −  

[ ]{ }3/ 2
1 1 2 1 22

hw w (w b )(w b ) (w b )(w b )(w b)
a

= − − − − − − −  

gegeben: a, h 

b = 1 

b1 = b - a       b2 = b + a 

z

A

A

D

D

B

B

w1

w
A

C

B

z
b2

C

C E

π

D

E

E

b1 b

1

c h∼

-1
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Abbildung M 5.1 

 

3
3

3

w 1z 2arctan w ln j
w 1

+
= − + π

−
      2

3
2

1
1

ww
w

+
=

−
 

[ ]{ }3/ 2
2 1 1 1 1 2 1 1 1 2 12

hw w (w b )(w b ) (w b )(w b )(w b)
a

= − − − − − − − − ∆  1 exp( )w wπ=  

gegeben: a, h   b = 1  b1 = b - a   b2 = b + a 

[ ]{ }3/ 2
1 2 1 22

hg (g b )(g b ) (g b )(g b )(g b) mit g exp( 100)
a

∆ = − − − − − − − = −  

-2 ≤ u ≤ 2         0 ≤ v ≤ 1 

z

E

B

w

C

B
z

DC EA 1

E

DE

π

A

π

F

A

FA
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Abbildungen Gruppe N 
 

Leitende Elektroden mit konstanter Feldstärke 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung N 1 bzw. D 4 

( )2 2z 2 j ar tanh w arctan w j= − + π + π  

2 1w w=       ( )1w tanh w= π  

-1 ≤ u ≤ 1      0,25 ≤ v ≤ 0,5

z

A
B

w A

C

B
z

CD

π/2

D

0,25

0,5
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Abbildung N 1.1 bzw. H 7 

 

z = ln sn (w,k) - d/2 

gegeben: d 

k = exp(-d) 

0 ≤ u ≤ K(k)/2       K'(k)/2 ≤ v ≤ K'(k) 
ka ln

1 k '
=

−
       1 kb arctan

1 k
−

=
+

 

z

A

B
w

A

C

B

B

z

C

D π/2D

K'(k)

K'/2

K(k)/2 a

b
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Abbildung N 1.2 bzw. H 1.3 

 

z = -ln cn (w,k) 

0 ≤ u ≤ K(k)/2      0 ≤ v ≤ K'(k) 

gegeben: k 

a ln 1 1/ k '= +      b ln 1/ k ' 1= − −  

a b ln 1 1/ 2 für k 1/ 2= = + =  

z

A

B

w

A

C
B

B

z

C

D

π/2

D

K'(k)

K(k)/2 ab
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z

A

B
w

A

C

C

B

B

z

C π/2

π/4

0,5

0,25

-a

C

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung N 1.3 bzw. H 1.6 

 

z ln cosh(w )= π  
ln(2)a

2
=  

0 ≤ u ≤ 1,5 

0,25 ≤ v ≤ 0,5 
dz tanh(w ) Abb.E1.1
dw

= π  
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z

A

B
w

A

C

C
B

z

C

π/2

π β/2-

0,25

C

β

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung N 1.4 bzw. D 4.2 

 
q 1

p 1

i 0

wz t ln 1 exp j
t 2

−

=

π⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞= − − −β⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣ ⎦
∑  

{ }( )2 / q
1w tanh w= π      j2 it(i) exp

q
⎛ ⎞π

= ⎜ ⎟
⎝ ⎠

 

0 ≤ u ≤ 1      0 ≤ v ≤ 0,25 

gegeben: p, q:  >0 und ganzzahlig 

β = π p/q 

p = 1       q = 3 
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Abbildung N 1.5 bzw. I 5 

 
a 3 1 a 3 1

1 1

F (w ,k ) F (w ,k ')z 1 j
K(k ) K '(k )

+
= − −

+
 

3 2w w=       1
2

1 1

2w (1 k)w
(1 w )(1 kw )

+
=

+ +
 

1w sn(w,k)=       1
1 b
1 b
−

τ =
+

 
2

2 1
1

3 1

(0, )k
(0, )

⎡ ⎤ϑ τ
= ⎢ ⎥ϑ τ⎣ ⎦

     
2

1 1

1 1

k k 'k
k k '

⎛ ⎞−
= ⎜ ⎟+⎝ ⎠

 

-K(k) ≤ u ≤ K(k)     0 ≤ v ≤ K'(k)/2 
2(1 k)d
1 k

+
=

+
      a 1 a 1

1 1

F (d,k ) F (d,k ')c 1 Im
K(k ) K '(k )

⎧ ⎫+
= − ⎨ ⎬+⎩ ⎭

 

z

A

B

w

A

C

B
zC D

EF
K(k)

K'(k)/2

D

EF

-c-1

-c

-1
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Abbildung N 1.6 bzw. D 6 

 

( )e 2z w ,k ', K '(k) / 2 h= Π −  

( )2 a 1w jF w ,k K '(k)= +  

1
1w tanh(w )
k

= π  

0 ≤ u ≤ 2      0 ≤ v ≤ 0,25 

gegeben : τ       1 kh K '(k)
2k
+

=  

1 3
1 kb K(k) b
2k
+

= +      3b
4k
π

=  

D
1u ar tanh k=
π

 

z

A

B
w

A

C

C

B
z

C0,25

C
D

b1

h1

b3

D
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Abbildung N 2 (π/2-Borda-Profil) 

 
2 2

1 1 1z arctan w 1 w w 1 / 2= − + − − − π  

w1 = exp(wπ) 

-1,5 ≤ u ≤ 0,5      0,5 ≤ v ≤ 1 

z
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1exp( )z w       2
1 tanh ( ) tanh ( )w ar a b w b h     

b = 1/tanh d       a = tanh h 

h = ln (1/f)       d = ln (f/g) 
1 1ar tanhE

bu
b a





     1 ar tanh
1C

b au
b





 

gegeben: f, g       b > 1 und a < 1 

0  u  0,7       0  v  0,5 

z

E

w
z

B
D

A E 1

0,5 B

D
C

C

D

C

g A

f



Abbildungen Gruppe P 
_____________________________________________________________________________________  

Vs. 1.3 

24

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung P 3 
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Abbildung P 3.7 
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 3 3 3
3 3 3

3 3 3

( , ) ' ( , ) ( , )ln ( , ) 1 ( , ) exp
( , ) ' ( , ) ( , ) 2e

cn w k jk sn w k cn w kz d j Z w k dn w k c w j
cn w k jk sn w k sn w k
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3
1
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( )

ww K k j
K k


 

  
 

      a 1 1
2

1

F (w ,k )w
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1 1 exp( )
aw

w



      1 1Re 1 ( ),

2
a j K k k     

  
 

2 '( )
( )

K k
K k

     
2

2
1

3

(0, )k
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   gegeben: k, c, d 
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Abbildung P 7 

 

 z w a tanh w     

 d ar sinh a a a 1        gegeben: a 

 C
1u ln a 1 a  
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Abbildung P 7.1 

 

1 1z w a tanh w         1w ln tan w    

 d ar sinh a a a 1        gegeben: a 

D
1 1v ar tanh

a 1 a
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Abbildung P 7.2 

 

1 1z w a tanh w         1w j 2 ln tan w     

 d ar sinh a a a 1        gegeben: a 

D
1 1u arctan

a 1 a
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Abbildung P 7.3 

 

a 1 a 2z B (w ,k) jB (w ,k) h jh       d 2  

1 0w 1 w        2 0w 1 1/ w   

0w cosh(w )       B
1u ar sinh(1)


 

k 1 2       h = 2E(k) - K(k) 

0  u  1,5      0  v  0,5 
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Abbildung P 7.4 

 
1

1
1

w 1z bw ln j
w 1 2

 
  


 

 1w exp w   
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Abbildung Q 1 (tangentiale Kreise) 
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Abbildung Q 2 
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Abbildung Q 2.1 

 
2

2
1 1z h

w w
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Abbildung Q 2.2 

 

 2 21z sin w j2w cos sin
w
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Abbildung Q 3 
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Abbildung Q 3.1 
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Abbildung Q 4 
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Abbildung Q 4.1 
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Abbildung Q 4.4 
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Abbildung Q 4.5 
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Abbildung Q 5 
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Abbildung Q 5.1 
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Abbildungen Gruppe R 
 
Leitende Elektroden im homogenen Feld 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung R 1 
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=
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Abbildung R 2 
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Abbildung R 2.1 
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1 wz
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+

=
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2 2 1j (2 / / )
2 1w e wϑ −ϑ π+ϑ π=     2

1w a j b 1/ w= + −  

-1 ≤ u ≤ 3      -1,5 ≤ v ≤ 1,5 
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Abbildung R 3 
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( )2 2
1z w 1/ w
2

= +  

1
2

w jsinw
cos
+ ϕ

=
ϕ

     ( )2
1w w w 1 exp( j )= ± − α  

-2,5 ≤ u ≤ 2,5      0 ≤ v ≤ 2,5 

A

B

A

B
C

w

z

z

C
D

E1

D

E
→ E

1-1

α

-1
2ϕ



Abbildungen Gruppe R 
_____________________________________________________________________________________  

Vs. 1.1 

6

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung I5 

 

 

Abbildung R 3.2 
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2
2 / /

π − δ
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Abbildung R 4 
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Abbildung R 4.2 

 
[ ] 2 2

1 t

exp j (1 t) 1 w t(1 t) w(1 a)(1 t ) at(1 t)z 1
sin( t) w 1 t a(1 t)+

π + ⎧ ⎫+ + + − − −
= −⎨ ⎬π + + −⎩ ⎭

 

gegeben: a, δ 

t = δ/π        a < 0 
[ ] j

t
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Abbildung R 4.3 

t 1z E (w ,k)=  

1w j ln(w )= π  

b = E(k)       h = K'(k) - E'(k) 
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Abbildung R 4.4 
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Abbildung R 4.5 
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Abbildung R 4.6 
f f b

1 1

1 1

w a w 1/ az
w a w 1/ a

⋅
⎛ ⎞ ⎛ ⎞+ +

= ⎜ ⎟ ⎜ ⎟− −⎝ ⎠ ⎝ ⎠
     1

w / a aw
w 1

−
=

−
 

f = 1-φ/π       b = φ/(π-φ) 

gegeben: φ, a 

{ }s exp 2f ar tanh(a / p) b ar tanh(ap)= +⎡ ⎤⎣ ⎦    
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2
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a b
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=
+

 

B 2
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=

+
       C

p au
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=
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Abbildung R 4.7 
f f b

2 2
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w a w 1/ az
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= ⎜ ⎟ ⎜ ⎟− −⎝ ⎠ ⎝ ⎠
      1

2
1
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w 1

−
=

−
 

2
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Abbildung R 4.8 
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⎝ ⎠
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Abbildung R 4.9 
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Abbildung R 4.10 
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Abbildung R 4.11 

 

1
1

1

1 w 1z j bw ln
2 w 1

⎛ ⎞−
= +⎜ ⎟+⎝ ⎠

 

2
1w 1 w= −  

gegeben: b < 1      c = π/2   für   b = 1 

0 ≤ u ≤ 12      0 ≤ v ≤ 12 

z

A
B

w

A

C

z

C
D

D

1

B
π/2

E
→

c
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Abbildung R 4.12 

 

1
1

1

1 w 1z j bw ln
2 w 1

⎛ ⎞−
= +⎜ ⎟+⎝ ⎠

 

2
1w 1 w= −  

gegeben: b > 1      c = 0   für   b = 1 

0 ≤ u ≤ 1.5      0 ≤ v ≤ 1.5 

z

A
B

w

A

C

z

C
D

D

1

B

π/2

E
→

c
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Abbildung R 5 

 

z = sin w2 

2 1w j (w a) / 2= +       2
1w ln(1 w )= −  

gegeben: h 

Cu 1 exp( a)= + −       a = arcsin h 

0 ≤ u ≤ 6       0 ≤ v ≤ 4 

h = -0,5 

z

A

B

B1

w

A
C

B

B

z

C

E
→

1D D
uC

h

feldfrei



Abbildungen Gruppe R 
_____________________________________________________________________________________  

Vs. 1.1 

23

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung R 5.1 

 

z bw ar tanh w= +  

gegeben: b 

0 ≤ u ≤ 6       0 ≤ v ≤ 6 

z

B

D

A

z

C B

d

π/2
B

w

A D
C

1

E
→
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Abbildung R 5.2 

 
1

1
1

1 w 1z bw ln j
2 w 1 2

− π
= − −

+
 

2
1w 1 w= −  

gegeben: b 

0 ≤ u ≤ 8      0 ≤ v ≤ 8 

z

B

A

A

z

C

Cc

π/2

B

w

A C1 E
→

C

D
D

feldfrei
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B

A

A

B

C

C

w z

z

C

D

½

D
E
→

C A

A

ϕ

π/2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung R 6 

1w tanh(w )= π  

2
1

1/ p pw
2w
+

=  

3
3

1z exp( j2 )ar tanh(p / w ) ar tanh j
pw 2

⎛ ⎞ π
= ϕ + +⎜ ⎟

⎝ ⎠
 

gegeben: p, φ 

3B 3B
B

3B 3B

1 (w 1/ p)(w p)w ln
2 (w 1/ p)(w p)

− −
=

π + +
    

2

3B 2

p exp( j2 )w
1 p exp( j2 )

+ ϕ
=

+ ϕ
 

Bs z(w )=  

-1,166 ≤ u ≤ 1,166       0 ≤ v ≤ 1/2 

φ = 50°        p = 0,5 
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Abbildung R 7 

3
3

1 1z w
2 w
⎛ ⎞

= +⎜ ⎟
⎝ ⎠

 

2
3

w j sinw
cos
+ ϕ

=
ϕ

 

( ) j
2 1w rw d e− β= −      2

1w w w 1= + −  

gegeben: ϕ, β, r, b     d = r - b - 1 

-2 ≤ u ≤ 2      -1,6 ≤ v ≤ 1,6 

r ≥ 1 

E
→

E →

β

z

r=1
r M

b

w2

w

z
β

1-1 A CB D
ϕ

A

B
C

D
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Abbildung R 7.1 

 

Joukowsky-Profil für b = 0. 

a) b)

E
→ α

w1

r=1

E
→

E →

β

z

r=1
r M

b

w2

γ α β= -

c)

1-1

A B
C D

ϕ
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Abbildung R 7.1 

 

3
3

1 1z w
2 w
⎛ ⎞

= +⎜ ⎟
⎝ ⎠

 

2
3

w j sinw
cos
+ ϕ

=
ϕ

 

( ) j
2 1w rw d e− β= −      ( )2 j

1w w w 1 e α= + −  

gegeben: α, ϕ, β, r, b     d = r - b - 1 

-2 ≤ u ≤ 2      -1,6 ≤ v ≤ 1,6 

r ≥ 1       γ = α - β 

symmetrisches Profil für b = r - 1 

Joukowsky-Profil für b = 0. 

d)
A

B
C

D
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Abbildung R 7.2 

 

Kármán-Trefftz-Profil für b = 0. 

a) b)

E
→ α

w1

r=1

E
→

E →

β

z

r=1
r M

b

w2

γ

c)

1-1

δ2

δ1

A B
C D
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Abbildung R 7.2 

 
4

4

1 wz
1 w
+

=
−

 

2 2 1j (2 / / )
4 3w e wδ −δ π+δ π=     2

3
2

1 ww a jb
1 w
+

= +
−

 

( ) j
2 1w rw d e− β= −      ( )2 j

1w w w 1 e α= + −  

2

2 1

2
2 / /

π − δ
ϕ =

− δ π + δ π
     d = (r-1)-b 

gegeben: α, β, δ1, δ2, r, b    γ = f(α, β, δ1, δ2) 

a = cos ϕ      b = sin ϕ 

r ≥ 1       b ≥ 1 

Kármán-Trefftz-Profil für b = 0. 

d)

A

B
C

D
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z

A B

w

A
C

B

B

z
C

1

BD

D

1

Abbildungen Gruppe S 
 

Leitende Elektroden, symmetrisch angeordnet, gleich große, 
gleichnamige Ladung 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung S 1 (Cassinische Kurven, Sonderfall: Lemniskate = Kurve durch z = 0) 

 

1z 1 w= +  

w1 = exp(πw) 

-0,5 ≤ u ≤ 1      0 ≤ v ≤ 1
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Abbildung S 2 

 

tz Z (w,k) jh= +  

a
2K
π

=       1 Eb 1
k K

= −  

Bu arcsin b=       vD = arcosh(1/k) 

h = Zt(uB,k) = Za(b,k)     k = 0,925 für vD = 0,4 

0 ≤ u ≤ π/2      0 ≤ v ≤ 2 

z

A
B

w
A
C Bh

z
D

a

DC
uB

vD

π/2
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Abbildung S 2.1 

 

e 2 2z Z (w ,k) w
2K(k)K '(k)

π
= +  

w2 = Ft(w1)      w1 = arccos(wπ) 

b
2K '(k)

π
=       1 E '(k)t 1

k ' K '(k)
= −  

a a
E '(k)h E (t,k ') F (t, k ')
K '(k)

= −     1 E '(k)a
k K '(k)

=  

0 ≤ u ≤ 1      0 ≤ v ≤ 1 

gegeben: k      uE = 1/π 

z

A

B

w

AC

B

h

z
D

D
D

C

uE

E E
-b

D
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Abbildung S 2.2 

 
a cosh(w )z

a 1
+ π

=
+

 

A
1u ar cosh a=
π

      
2

2
1 ba
1 b
+

=
−

 

0 ≤ u ≤ 1       0 ≤ v ≤ 1 

b = 0,4392 für uA = 0,3 

z

A

D

w

A
C

D

B

z

C 1

B D

D
uA b
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Abbildung S 3 

 

4z w=       3
4

3

w jw
w j

+
=

−
 

2
3 2

2

ww 2b
w 1

= −
+

     1
2

1

1 ww ja
1 w
+

=
−

 

w1 = exp(πw)      gegeben: ϕ 

a tan( / 2)= ϕ       b = 1/tan ϕ 

vB = ϕ/π      ϕ = 36,62° 

0 ≤ u ≤ 1      0 ≤ v ≤ 1

z

A D

w A
C

D

B

z
C

r=1
B

D

D
E E

ϕ

1
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Abbildung S 4 

 
2

2

wz h
w 1
σ −

= +
σ −

      gegeben: h 

2
2 1w exp(w ) /= σ       1 tw j F (w ,k) / K(k)= − π π  

[ ]
[ ]

2

2

3

0,
k

0,
⎛ ⎞ϑ τ

= ⎜ ⎟ϑ τ⎝ ⎠
      1 lnτ = σ

π
 

2h h 1σ = + −       C
1v ar cosh(1/ k)=
π

 

h = 3,105   0 ≤ u ≤ 0,5    0 ≤ v ≤ 0,5 

r=1

-h

z

A

D

w

A
C

D B

z
C

B

D
D
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Abbildung S 4.1 

 

1

1z h
w

= +        2
1

exp( ) 1
exp( / )

ww
π τ

= −  

*
3 0

2
0

'( ) 2
( )

w jK jkw
K jk

π
τ

⎧ ⎫−
= +⎨ ⎬
⎩ ⎭

 

3 0( , )aw F w jkπ=       gegeben: k’ > 1  
2

0k k ' 1= −        0

0

K '( jk )
K( jk )

τ =  

0
0

( / ')( )
'

=
K k kK jk

k
      0

(1/ ')'( )
'

=
K kK jk

k
 

0 ≤ v ≤ 1       0 ≤ u ≤ 1.5

A

C

D B

C

D

w

z

z

Kreisbogen, Radius r

C
s

A

B

C
r
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Abbildung S 5 

 

a 1z E (w ,k)=       gegeben: k 
2

1w w 1= +       b = E(k) 

h = K'(k) - E'(k)     2
Cu 1/ k 1= −  

0 ≤ u ≤ 10      0 ≤ v ≤ 5 

z

A

D

w

A

C

D

B

z

C
B

D

D

uC b

1

h
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Abbildung S 6 

 

( )a
1z B w,k
a

=  

a = 2 E(k) - K(k)      1k
2

=  

-5 ≤ u ≤ 1       0 ≤ v ≤ 6 

z

A

A

w

A A

C
B

z

C
B

45°

11
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z

w
z

1

A

A

EB
B C

1

EA

C D

F

D
E
F

F

d1

d2

Abbildungen Gruppe T 
 
Abbildungen mit nichtleitenden Rändern 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 1 

 

2
2

2

2
1

wz
w




      1 2 1
2

1

b b ww
w 1





 

1w exp(w )        2 2
1 1 2 2b a und b a   

1 2
1 1

1 1a 1
d d

        2 2
2 2

1 1a 1
d d

    

-0,3  u  2,1      0  v  1 
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Abbildung T 1.1 

 

1tanh( )z w         1 sinh cos( )w ar j w   

σ = sin b       1 1coshCv ar
 

  

b = arctan h       b = π/2 für σ = 1 

0  u  0,5       0  v  0,6

z

B

w z

D

D



A

DC

D

A0,5

C Bb

+

w1

+
+

h

A

B

C

C
D

1
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z

w
z

1

A ADB
B C

1

DA

C
D

r=1

A
a-1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 2 

 

3exp(2 )z w       3 2tanhw ar w  

1
2 2

1

w 1w
b w 1





     1w exp(w )    

ln ab 1 tanh
2

      B
2u ln b 


 

-0,8  u  0,7      0  v  1
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4

z

w
z

1

A EE

B

D C
1

E
DC

A

r=1

E
d-1

B
c

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 2.1 

 

2exp( )z w  

 2 1/ 2 arcsinw j w       1
aw cosh(w ) 1 b
2

     

s = ln c       h = ln d 

b = cosh s      a = -b + cosh h 

C
1 2u ar cosh (1 b) 1

a
      

    D
1 2u ar cosh (1 b) 1

a
      

 

0  u  1,2      0  v  1
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5

z

w
z

A DD

B
C B

1

D

C r=1

D
-1

A
a

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 2.2 

 

1exp(2 )z w  

 2
1 cosh 1w ar w   

h = 0,5 ln a       = cosh h 
2

Bv 1 1/    

0  u  1,5      0  v  1,5 



Abbildungen Gruppe T 
_____________________________________________________________________________________  

Vs. 1.3 

6

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 2.3 

 
2

1 1z jw 1 w    

w1 = a (w0 + 1/w0)      w0 = exp(w) 

a > 0,5 : h = 1 für a = 0,5 

-0,5  u  0       0  v  0,5 

B
1 1v arccos

2a
     

      2h 2a 4a 1    

z

z

DC

D

1

r=1

Ah

A

Bw

C

D

B1

D 0,5
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z

w
z

-1/2 D
C

A

D
C

1

CB
A r=1

B
b

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 3 

 

3exp( / 2)z w       3 2/ 2 arcsinw j w   

2 1(1 ) 1w a w        2
1w tanh (w )   

h = 2 ln b      a = cosh h 

B
1 2u ar tanh

1 a

 

 

0  u  0,5      -0,5  v  0
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8

z

w
z

1/2

A
C

D

D

D

C

1

C

B

A
r=1

B
b

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 3.1 

 

3exp( / 2)z w       3 2/ 2 arcsinw j w   

2 1(1 ) 1w a w        2
1w tanh (w )   

h = 2 ln b      a = cosh h 

B
1 2u ar tanh

1 a

 

 

0  u  0,6      0  v  0,5
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9

z

A

B

w

A C

zC

B

r=1
p 

+

-vE

2-vE

B

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 3.2 

 
2c b bz

a 2a 2a
    
 

 

a = 1 - w1      b = (p + 1/p)[w1 exp(j)-exp(-j)] 

c = w1 exp(j2)-exp(-j2)     w1 = exp(w) 

vE = 2/ 

0  u  1      -vE  v  2-vE
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z

A

B

w
zC

C

r=1

1/p


+

-vE

2-vE

A
B 1-1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 3.3 

 

21/z w        
2

2
c b bw
a 2a 2a

    
 

 

a = 1 - w1      b = (p + 1/p)[w1 exp(j)-exp(-j)] 

c = w1 exp(j2)-exp(-j2)     w1 = exp(w) 

vE = 2/ 

0  u  1      -vE  v  2-vE  
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Abbildung T 3.4 

 

3exp(2 )z w       3 2tanhw ar w  

1
2 2

1

w 1w
b w 1


 


     1w exp(w )    

 ln 1/ a
b 1 tanh

2
      B

2u ln b 


 

-1,2  u  0,3      0  v  1 

z

w
z

1

A DB
BC

1

DA

C
D

r=1

A-1 -a
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z

w
z

1/2

A BD

B

D

C1

D

E

C

A D
b

B

E

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 4 

 
1 1z a cosh(w )
2 a cosh(w )
 

    
 

21a b b    

0  u  1,5       0  v  0,5
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z

w
z

1

A

A

DB

B

C

DA

C

B

D

s

D

/2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 4.1 

 

1 1z arctan w a w a     

w1 = exp(wπ)       1 1ln
2 1

as a
a


 


 

C
1u ln a


       B
1u ln(a 1) 


 

-0,2  u  1,3       0  v  1 
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Abbildung T 4.2 

 

4
4

1 exp( 2 )
2

jz w
w

 
  

 
  4 3exp(2 )w w   3 2tanhw ar w  

1
2 2

1

w 1w
b w 1





       1w exp(w )    

ln ab 1 tanh
2

    B
2u ln b 


  1 exp( 2 )
2a

jz a
a

   
 

 

-0,8  u  0,7        -1  v  1

z

w

z1

A ADB

B

C1

DA

C D A
za

-1
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z

w

z1

A
A

GB

G

B

GA

C
C

r=1

F
F 1D E F c1 c2

D

E


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 5 

 
3

3

w jz
w j


 


      2

3 2
2

2
1

bww
w





 

1 2 1
2

1

d d ww
w 1





     1w exp(w )   

b = 1/tan(/2)      2 2
1 1 2 2d a und d a   

2

1 2
1 1

b ba 1
b b

        
2

2 2
2 2

b ba 1
b b

    

b1 = (1-c1)/(1+c1)     b2 = (1-c2)/(1+c2) 

-0,25  u  1,75     0  v  1
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z

w z

1/2

A A

B

B

A

C C

r=1

F
1

D

E E

F

D

E

E


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abbildung T 5.1 

 

z = exp(w1) 

 1 sinh cos( )w ar j w        = sin φ 

D
1 1v ar cosh
 

      vB = - vD 

-0,8  v  0,7       0  u  0,5 
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Abbildung T 5.2 

 

2z exp(w )        2 1arcsinw j w  

1 k sn )w (w,k       k sin   
2

1 1alternativ : z jw 1 w    

0  u  K(k)       0  v  K’(k) 

z

z

C

A

1

B

D

r=11

Bw

C

A

B C

D



A

K'(k)

DK(k)

d/2

D

w2
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1

A B

C

DD

π /2

w z

z

arcosh 1/k

A
B

C D

h

b

Abbildungen Gruppe U 
 

Weitere Abbildungen, spezielle Funktionen 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Abbildung U 1 

 

z = Bt(w,k)+jh 
2

2

( ) ' ( )E k k K kb
k
−

=       2

'( ) '( )E kh K k
k

= −  

0 ≤ u ≤ π/2      0 ≤ v ≤ π



Abbildungen Gruppe U 
_____________________________________________________________________________________  

Vs. 1.1 

2

A
B

CD

w

z

z

A B

C D
K(k)

K'(k) b

h

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Abbildung U 1.1 

 

z = Be(w,k) + jh 

2

( ) ' ( )E k k K kb
k
−

=        2

'( ) '( )E kh K k
k

= −  

0 ≤ u ≤ K(k)       0 ≤ v ≤ K'(k) 
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Abbildung U 2 

 

z = Dt(w,k) + b 

2

( ) ( )K k E kd
k
−

=       2

'( )E ks
k

=  

0 ≤ u ≤ -π/2       0 ≤ v ≤ π 
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Abbildung U 2.1 

 

z = Da(w,k) + b 

2

( ) ( )K k E kd
k
−

=       2

'( )E ks
k

=  
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Abbildung U 2.2 

 

z = De(w,k) + b 

2

( ) ( )K k E kd
k
−

=       2

'( )E ks
k

=  

-K(k) ≤ u ≤ 0       0 ≤ v ≤ K'(k) 
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Abbildung U 3 

 

z = Πj(w,k,a) + b 

( ), ( )eb Z a k K k=      ( )'( ) ,
2 ( )e

ah K k Z a k
K k
π

= +  

-K(k) ≤ u ≤ 0      0 ≤ v ≤ K'(k) 

uD = -a
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Abbildung U 4 

z = Πt(w3,k,n)       3 2
1 arcsin
2 2

w wπ⎛ ⎞= +⎜ ⎟
⎝ ⎠

 

w2 = (1 + σ)w1 – 1      w1 = tanh2(wπ) 

( , ) ,e a
nZ a k Z k

k
⎛ ⎞

= ⎜ ⎟
⎝ ⎠

     ,a
na F k

k
⎛ ⎞

= ⎜ ⎟
⎝ ⎠

 

gegeben: k, 0 < n < k2      ( )1 cosh 1/d ar n
π

=  

2
nc

(k n)(1 n)
=

− −
      ( ){ }( ) 1 ,eh K k cZ a k= +  

1 e
ab c K '(k)Z (a,k) K '(k)

2K(k)
⎧ ⎫π

= + +⎨ ⎬
⎩ ⎭

   cosh(2d) (2 n) / nσ = = −  

2 e
ab c K '(k)Z (a,k) K '(k)

2K(k) 2
⎧ ⎫π π

= + − +⎨ ⎬
⎩ ⎭

  1 2tanh
1Eu ar

π σ
=

+
 

0 ≤ u ≤ 1       0 ≤ v ≤ 0,5
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Abbildung U 4.1 

 

z = Πt(wπ,k,n) 

,a
na F k

k
⎛ ⎞

= ⎜ ⎟
⎝ ⎠

 

gegeben: k, 0 < n < k2      ( )1 cosh 1/d ar n
π

=  

2
nc

(k n)(1 n)
=

− −
      ( ){ }( ) 1 ,eh K k cZ a k= +  

1 e
ab c K '(k)Z (a,k) K '(k)

2K(k)
⎧ ⎫π

= + +⎨ ⎬
⎩ ⎭

 

2 e
ab c K '(k)Z (a,k) K '(k)

2K(k) 2
⎧ ⎫π π

= + − +⎨ ⎬
⎩ ⎭

  1 1coshf ar
kπ

=  

0 ≤ u ≤ 1/2       0 ≤ v ≤ 1
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Abbildung U 4.2 

z = Πa(w,k,n)       1/Du n=  

,a
na F k

k
⎛ ⎞

= ⎜ ⎟
⎝ ⎠

      , ( , )a e
nZ k Z a k

k
⎛ ⎞

=⎜ ⎟
⎝ ⎠

 

gegeben: k, 0 < n < k2      / 2s cπ=  

2
nc

(k n)(1 n)
=

− −
      ( ){ }( ) 1 ,eh K k cZ a k= +  

e
ab c K '(k)Z (a,k) K '(k)

2K(k)
⎧ ⎫π

= + +⎨ ⎬
⎩ ⎭
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Abbildung U 4.3 

 

z = Πe(w,k,a) 

sn( , )
cn( , )dn( , )

a kc
a k a k

=  

gegeben: k, 0 < a < K(k)     / 2s cπ=  

( ){ }( ) 1 , ( , )eh K k cZ a k k a= + = Π  

e
ab c K '(k)Z (a,k) K '(k)

2K(k)
⎧ ⎫π

= + +⎨ ⎬
⎩ ⎭

 

0 ≤ u ≤ K(k)       0 ≤ v ≤ K'(k)
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Abbildung U 5 

 

z = Ee(w,k) 

b = E(k)       h = K'(k) – E'(k) 

0 ≤ u ≤ K(k)       0 ≤ v ≤ K'(k) 
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Abbildung U 6.1 

 

1( , )z wϑ τ=  

2
2kK(k)( )ϑ τ =

π
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Abbildung U 6.2 

 

2 ( , )z wϑ τ=  

2
2kK(k)( )ϑ τ =

π
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Abbildung U 6.3 

 

3( , )z wϑ τ=  

3
2K(k)( )ϑ τ =
π
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Abbildung U 6.4 

 

4 ( , )z wϑ τ=  

4
2k ' K(k)( )ϑ τ =

π
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Abbildung U 7 (Kardioiden) 

 

2

1z
w

= −  

0 ≤ u ≤ 0,5       0 ≤ v ≤ 0,5 

z

A

B

w

B BA A

z
Kardioide
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Abbildung U 7.1 (Quadrupol-Feld; 4-leaf roses) 

 

1
=z

w
 

0 ≤ u ≤ 0,25       0 ≤ v ≤ 0,25 
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Abbildung U 7.2 (Windmill für k = 1/sqr(2) 

 

2
cn(w,k)dn(w,k) sdn(w,k)z Z(w,k) j w

sn(w,k) sn(w,k) 4K (k)
π

= + + +  

-K(k) ≤ u ≤ K(k)       -K’(k) ≤ v ≤ K'(k) 
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