
A s t r o m e t r ie  u n d  P h o to m e t r ie  v o n  
K o m e te n

m it A s t r o m e t r ic a  u n d  F o c a s  I I

R e f e r e n t : B e r n d  H ä u s le r

M P C  c o d e :  B 8 2  M a id b r o n n

F a c h g r u p p e n t r e f f 
2 0 0 9



M e a d e  L X 2 0 0 1 2 “ C la s s ic  (B a u ja h r  1 9 9 3 ) u n d  C C D  S T 1 0 X M E  
v o n  S B IG





A u s r ü s t u n g  fü r  d ie  K o m e te n f o t o g r a f ie :

-  L X 2 00  1 2 “ S c h m id t-C a s s e g r a in  f-1 0  (3 0 4 ,8 m m  : 3 0 4 8m m ) 

-  3 .3 “ G ia n t E a s y  G u id e r  v o n  L u m ic o n  z u r  B r e n n w e i t e n r e d u z ie r u n g  
a u f 
    f-7 .0 7  o d e r   f-6 .1  m it t e ls  S h a p le y -L in s e

-  2 “  IR /U V   S p e r r f i l t e r  v o n  B a a d e r

-   C C D  K a m e r a   S T 1 0 X M E  v o n  S B IG  m it in t e g r ie r t e m  N a c h f ü h r c h ip  

-   F o k u s ie rm o t o r  v o n  R o b o F o c u s

-   S o f tw a r e : 
    C C D S o f t V 5 , T h e S k y 6 , R o b o F o c u s , 
    M a x Im  D L  V 3 , T -P o in t , O r c h e s t r a t e , A s t r o m e t r ic a , F o c a s  I I , 
O r b i t a s ,
    A d o b e  C S 3 , p in n a c le  S t u d io  1 2



A u s r ü s t u n g  fü r  d ie  K o m e te n f o t o g r a f ie :

B e t r a c h t u n g e n  z u r  B r e n n w e i t e :

-  B e i f-1 0  (o h n e  G E G ) e r r e ic h t d ie  K a m e r a  e in e  D e k l in a t io n  v o n  + 8 6 °

-  B e i f-7 .0 7  u n d  f-6 .1  (m it G E G ) w ir d  e in e  D e k l in a t io n  v o n  c a . + 6 5 ° 
e r r e ic h t .

-  B e i e in e r  B r e n n w e it e n r e d u k t io n  s t e h e n  m e h r  L e i t s t e r n e  fü r  d ie  
   N a c h fü h r u n g  z u r  V e r f ü g u n g . F ü r  d ie  A s t r o m e t r ie  b e s s e r  g e e ig n e t 
s in d  
   la n g e  B r e n n w e i t e n , w e lc h e n  a l le r d in g s  d a s  S e e in g   s e in e  G r e n z e n  
s e t z t .

-  E in  g u te r  K o m p r o m is s  z w is c h e n  a s t r o m e t r is c h e r  G e n a u ig k e i t  u n d  
d e r
   A n fo r d e r u n g e n  d e r   N a c h f ü h r u n g   is t e in e  B r e n n w e i t e  v o n  f-7

 



A u s r ü s t u n g  fü r  d ie  K o m e te n f o t o g r a f ie :

B e t r a c h t u n g e n  z u r  O p t ik :

-  E in e  e in w a n d f r e ie  K o l l im a t io n  d e r  O p t ik  is t u n b e d in g t e r f o r d e r l ic h .

-  F ü r  d ie  F o k u s s ie r u n g  w a r  d ie  A n s c h a f f u n g  d e s  R o b o fo c u s  e in
   Q u a n t e n s p r u n g .

-  B e i e in e r  B r e n n w e it e  v o n  1 9 9 1 m m  u n d  e in e r  Ö f f n u n g  v o n  3 0 4 8 m m  
    e r z ie l t d ie  S T 1 0 X M E  e in e  B i ld g r ö ß e  v o n   2 6 ‘ x  1 7 .5 ‘.  

-  F ü r  d ie  A s t r o m e t r ie  s in d  g r ö ß e r e  O p t ik e n  a b  e tw a  8 “  v o n  V o r t e i l .
    F ü r  a s t r o m e t r is c h e  M e s s u n g e n  s in d  e ig e n t l ic h  n u r  .f i t  B i ld e r  
g e e ig n e t .  



A u s r ü s t u n g  fü r  d ie  K o m e te n f o t o g r a f ie :

B e t r a c h t u n g e n  z u r  A u fn a h m e t e c h n ik :

-  V o r je d e r  A u f n a h m e  w ir d  d ie  r e la t iv e  G e s c h w in d ig k e i t d e s  K o m e te n  
in  
   B o g e n s e k u n d e n  p r o  M in u te  e rm it t e l t
   H i l f s m i t t e l :  T h e S k y  o d e r  A s t r o m e t r ic a
 
-  B e i g u te m  S e e in g  u n d  s e h r  g u te r  D u r c h s ic h t s o l l t e  fo lg e n d e  F o rm e l 
   v e rw e n d e t w e r d e n :

                                       A u f lö s u n g  C C D  B i ld  in  a r c s e c /P ix e l                 
                     
    B e l.z e i t in  S e k . =      ----------------------------------------------   x   6 0
                                                V K o m e t in  a r c s e c /M in u te

    Q u e l le :  C o m e ta s O b s

 



A u s r ü s t u n g  fü r  d ie  K o m e te n f o t o g r a f ie :

B e t r a c h t u n g e n  z u r  A u fn a h m e t e c h n ik :

-  B e i s c h w a c h e n  K o m e te n  b e s s e r  f o lg e n d e  F o rm e l:

  
                                                           ∅ F W H M  / 2                                 
      
    B e l.z e i t in  S e k . =      ----------------------------------------------   x   6 0
                                                V K o m e t in  a r c s e c /M in u te

    Q u e l le :  C o m e ta s O b s

-  In  d e r P r a x is  l ie g e n  d ie  B e l ic h t u n g s z e i t e n  p r o  B i ld  z w is c h e n  1  u n d  
1 0  
   M in u te n . B e i e r d n a h e n  K o m e te n   a u c h  w e n ig e r  a ls  1  M in u t e  p r o  
B i ld .

   (F W H M  =  F u l l W id t h  a t H a l f M a x im u m  =  H a lb w e r t s b r e i t e )



O r b i t a s  v o n  C o m e ta s _ O b s



O r b i t a s  v o n  C o m e ta s _ O b s



O r b i t a s  v o n  C o m e ta s _ O b s



O r b i t a s  v o n  C o m e ta s _ O b s



O r b i t a s  v o n  C o m e ta s _ O b s



O r b i t a s  v o n  C o m e ta s _ O b s

h t t p ://a s t r o s u r f .c o m /c o m e t a s -o b s /



2 8 . N o v e m b e r  2 0 0 9     1 2 :0 0  
U h r

c a . 2 0 7  b e o b a c h t b a r e  
K o m e te n  b is  c a . 2 4  m a g  



2 8 . N o v e m b e r  2 0 0 9     1 2 :0 0  
U h r

c a . 6 0  th e o r e t is c h  
b e o b a c h tb a r e  K o m e te n  b is  c a . 
1 9  m a g  



2 8 . N o v e m b e r  2 0 0 9     1 2 :0 0  
U h r

B l ic k  in  d ie  E b e n e  d e r  E k l ip t ik

C / : H y p e r b o l is c h e  B a h n  (e >1 ) a u s  O o r t s c h e r  W o lk e  o d e r  U m la u f s z e i t > 2 00  J a h r e
P / : P e r io d is c h e  K o m e te n  a u f e l l ip t is c h e n  B a h n e n  (e <1   ->  v o n  P la n e t e n  
e in g e f a n g e n ) 



1 9 P /B o r r e l ly  a u f d e m  W e g  z u  s e in e m  A p h e l im  J a n u a r 2 0 1 2  in  5 .8 6  
A U  E n t f e r n u n g  v o n  d e r S o n n e . 

2 0 . M ä r z  2 0 0 9     0 5 :0 0  U h r



2 0 . M ä r z  2 0 0 9     0 5 :0 0  U h r
E n t f e r n u n g  v o n  d e r  S o n n e :  2 .7 5  A U

P e r ih e l (T ) a m  2 2 . J u l i 2 0 0 8  m it S o n n e n e n t f . (q )  =  1 .3 5  A U )
E x z e n t r iz i t ä t (e ): 0 .6 2 4 4 8 2  (E ll ip s e n b a h n )                                                U m la u f s z e i t : 
 6 .8 6  J a h r e

T



D u r c h f ü h r u n g  e in e r  A u fn a h m e s e r ie :

   1 9 P /B o r r e l ly :

-  1 5  B i ld e r  á  3  M in u te n  B e l ic h t u n g s z e i t p r o  B i ld

-  S ta r t d e r  S e r ie :     2 0 . M ä r z  2 0 0 9     U T  0 2 :3 4
-  E n d e  d e r  S e r ie :       2 0 . M ä r z  2 0 0 9     U T  0 3 :5 1

-  S e e in g  B e d in g u n g e n :   g u t , φ H a lb w e r t b r e i t e  F W H M   4 .1
                                           D u r c h s ic h t : s e h r g u t

-  g le ic h m ä ß ig e  W e t t e r b e d in g u n g e n
-  M o n d p h a s e   3 7 % , 1 0 2 ° W in k e ld is t a n z , M o n d a u fg a n g : U T  0 2 :4 6
-  A lt i t u d e  d e s  K o m e te n : + 6 9 ° b is  + 5 0 ° w ä h r e n d  d e r  A u fn a h m e s e r ie



D u r c h f ü h r u n g  d e r  A u fn a h m e s e r ie :

E r s t e l lu n g  e in e s  M a s te r b i ld e s   z u r  R e d u k t io n  a u s  B ia s , D a r k  u n d  
F la t b i ld e r n

-  M it t e ln  v o n  1 0  B ia s , 1 0  D a r k , 1 0  D a r k  f ü r  F la t u n d  1 0  f r is c h e n  
F la t b i ld e r n . 

E in s t e l lu n g e n  w ä h r e n d  d e r  A u f n a h m e :

-  T e m p e r a t u r  d e s  C C D  C h ip s : -3 0 ° C  (c a . 9 0%  K ü h le r k a p a z i t ä t)

-  2  x  2  B in n in g  m it 1 .3 0 2  a r c s e c /p ix e l

-  B r e n n w e i t e :  3 0 4 ,8  m m  : 2 1 5 4 ,2  m m  =  f 1 :7 .0 6 7



D u r c h f ü h r u n g  d e r  A u fn a h m e s e r ie :

E rm i t t e ln  d e r  id e a le n  a s t r o m e t r is c h e n  B e l ic h t u n g s z e i t  n a c h  d e r  
F o rm e l:

                                      A u f lö s u n g  C C D  B ild  in  a r c s e c /p ix e l                   
                   
    B e l.z e i t  in  S e k . =      ----------------------------------------------   x   6 0
                                                V K o m e t in  a r c s e c /M in u te

                                                                 1 ,3 0 2
    1 2 4  S e k .             =      ----------------------------------------------   x   6 0
                                                                   0 ,6 3



D u r c h f ü h r u n g  d e r  A u fn a h m e s e r ie :

E rm i t t e ln  d e r  a l t e r n a t iv e n  a s t r o m e t r is c h e n  B e l ic h t u n g s z e i t n a c h  d e r  
F o rm e l:

                                                          ∅ F W H M  / 2                                   
    
    B e l.z e i t  in  S e k . =      ----------------------------------------------   x   6 0
                                                V K o m e t in  a r c s e c /M in u te

                                                               4 ,1  / 2
    1 9 5  S e k .             =      ----------------------------------------------   x   6 0
                                                                 0 ,6 3

T a t s ä c h l ic h  v e rw e n d e te  B e l ic h t u n g s z e i t :         1 8 0 S e k u n d e n



7 5  M in .      2 3 ’5 0 “ x   1 6 ‘                                            N o r d e n  o b e n , O s te n  l in k s



D u r c h f ü h r u n g  d e r  A s t r o m e t r ie :

A u to m a t is c h e  A s t r o m e t r ie  m it H i l f e  v o n  A s t r o m e t r ic a  v o n  H e r b e r t 
R a a b

-  A u s w a h l v o n  a c h t B i ld e r n  v e r t e i l t  a u s  d e r  g e s a m te n  A u fn a h m e s e r ie



L a d e n  v o n  8  B i ld e r n  a u s  d e r  S e r ie  n a c h  A s t r o m e t r ic a  v o n  H e r b e r t R a a b



F ü r  d ie  W e i t e r g a b e  d e r  
B e o b a c h tu n g  a n  d a s  M in o r  P la n e t 
C e n te r   M P C  is t e s  n o tw e n d ig , d ie  
S ta n d o r t-L ä n g e  u n d      -B r e i t e  a u f 
0 ,0 0 0 1 °  g e n a u  a n z u g e b e n .

B e i V e r g a b e  e in e r  M P C -N u m m e r f o r d e r t d a s  M P C  G o o g le  E a r t h  
D a te n  m it d e r  e x a k t e n  P o s i t io n  d e s  O b s e r v a t o r iu m s .



D ie  B r e n n w e it e  a u f 0 ,1  m m  
g e n a u .
D e r  P o s i t io n s w in k e l d e s  B i ld e s  
a u f 0 ,1 °  g e n a u .
D ie  Z e n t r a lp o s i t io n  d e r  A u fn a h m e  
n a c h  E p o c h  2 0 00  a u f 5 ‘ g e n a u .

D ie  O r ig in a l P ix e lg r ö ß e , w e n n  
B in n in g -In f o rm a t io n  im  F IT S  
H e a d e r  v o r h a n d e n , a n s o n s t e n  d ie  
v e rw e n d e te  B in n in g -G r ö ß e  in  μm  
(M ik r o m e te r).

S c h o n  b e i k le in e n  A b w e ic h u n g e n  v e r s a g t d a s  a u to m a t is c h e  M a p p in g  m it 
A s t r o m e t r ic a , m a n  k a n n  d a n n  a l le r d in g s  m a n u e l l n a c h k o r r ig ie r e n . 



A p e r t u r e : K r e is  u m  je d e s  e in z e ln e  
 O b je k t h e r u m . A l le  P ix e l 
in n e r h a lb  d e r  K r e is f lä c h e  w e r d e n  
v e rw e n d e t , u m  d ie  z e n t r a le  
P o s i t io n  (C e n t r o id ) u n d  d e n  
P h o t o n e n s t r o m  (F lu x ) z u  
v e rm e s s e n .

A b h ä n g ig  v o n  d e r  r e l. G r ö ß e  u n d  
H e l l ig k e i t d e r  z e n t r a le n  
K o n d e n s a t io n  w e r d e n  
R a d iu s g r ö ß e n  v o n  3 -1 0  P ix e l 
v e rw e n d e t .

F o c a s  I I b e n ö t ig t e n tw e d e r  d e n  U S N O -A  2 .0  o d e r  b e s s e r  d e n  C a r ls b e r g  
M e r id ia n  C a t a lo g u e  C M C -1 4  b e i D e k l in a t io n e n  z w is c h e n  -3 0 ° u n d  + 5 0 ° z u r  
P h o t o m e t r ie .



D e r  U S N O -A  2 .0  (u n d  U C A C  
2 ) K a ta lo g  m u s s  a u f e in e r  
F e s tp la t t e  v o r h a n d e n  s e in .

A l le  a n d e r e n  K a ta lo g e  
w e r d e n  a u s  d e m  In t e r n e t 
ü b e r  d e n  V iz ie R  S e r v e r  
g e la d e n .

A c h tu n g : F o c a s  I I v e r w e n d e t 
n u r  d ie  U S N O -A  2 .0  o d e r  
C M C -1 4  K a t a lo g e .



D ie  S e t t in g s -I n f o rm a t io n e n  
k ö n n e n  g e s p e ic h e r t u n d  b e i 
B e d a r f w ie d e r  g e la d e n  
w e r d e n .

S o m it is t e in  p r o b le m lo s e s  
A b s p e ic h e r n  d iv e r s e r  
B r e n n w e i t e n  e t c . m ö g l ic h . 



H i l f r e ic h : e x a k t e  z e n t r a le  P o s i t io n  d e s  B i ld e s  im  F IT S -h e a d e r  in  E P O C H  
2 0 0 0 

M a p p in g



D a s  O b je k t w ir d  m it H i l f e  e in e r  „P o in t 
S p r e a d  F u n c t io n “ P S F  a ls  G a u s s -K u r v e  
d e s  A p e r t u r e  B e r e ic h s  a u s g e w e r t e t (r o t e r  
K r e is ).

x ,y  =  P o s i t io n  d e s  h e l ls t e n  P ix e l 
(c e n t r o id ).
V e r h ä l t n is  d e s  S ig n a ls  d e s  h e l ls t e n  P ix e l 
z u m  d u r c h s c h n i t t l ic h e n   R a u s c h e n   
(S N R ).  
D e r  W e r t d e s  g e s a m te n  P ix e ls t r o m s  
(F lu x ).
D ie  H a lb w e r t s b r e i t e  (F W H M ) d e s  
g e s a m te n  P S F  in  B o g e n s e k u n d e n .
D ie  Q u a d r a tw u r z e l d e r  A b w e ic h u n g  v o m  
e rw a r t e t e n  W e r t (R M S ). A s t r o m e t r is c h e  I n f o rm a t io n :

D a t u m  d e r  A u fn a h m e  in  U T .
R A  u n d  D e c  in  E p o c h  2 0 0 0 d e s  
C e n t r o id .



A s t r o m e t r ic a .lo g

=  B a s is d a t e i f ü r  F o c a s  
I I



S e n d e n  d e s  M P C  R e p o r t s  d ir e k t z u m  M P C  ü b e r  
A s t r o m e t r ic a
N ic h t m e h r  a ls  3  M e s s u n g e n  p r o  K o m e t u n d  N a c h t 
e r f o r d e r l ic h  u n d  e rw ü n s c h t! A u s n a h m e n :  n a t ü r l ic h  e r la u b t



P r o b le m : B e w e r t u n g  d e r  G e n a u ig k e i t d e r  M e s s e r g e b n is s e  
n ic h t ü b e r  A s t r o m e t r ic a  m ö g l ic h .



h t t p ://a s t r o s u r f .c o m /c o m e t a s -
o b s /_ A r t ic u lo s /F o c a s /F o c a s .h tm



F o c a s  I I v e rw e n d e t d ie  D a t e i A s t r o m e t r ic a .lo g  f ü r  w e i t e r e  A n a ly s e n

D a s  P r o g r a m m  w u r d e  v o n  s p a n is c h e n  K o m e te n f o t o g r a f e n  u n te r  d e r  
L e i t u n g  v o n  J u l io  C a s te l la n o  e n tw ic k e l t . 

Z ie l w a r  e in e  V e r e in h e i t l ic h u n g  d e r  M e s s m e th o d e n  fü r  d ie  s p a n is c h e n  
K o m e te n fo t o g r a f e n  (c a . 2 0  s t ä n d ig  a k t iv e  B e o b a c h t e r). 



V e r g le ic h s k u r v e n  d e r  a s t r o m e t r is c h e n  G e n a u ig k e i t u n d  E r g e b n is  
d e r  M u l t ib o x  M e s s u n g  z u r  F o to m e t r ie  m it 1 0 x 1 0  b is  6 0 x 6 0 
Ö f f n u n g .



A u s w a h l d e r  s u b je k t iv  b e s t e n  M e s s e r g e b n is s e  fü r  d e n  M P C  
R e p o r t
F ü r  d ie  F o to m e t r ie  w e r d e n  a l le  B i ld e r  h e r a n g e z o g e n



V e r g le ic h  d e r  o f f iz ie l le n  a s t r o m e t r is c h e n  D a t e n  m it d e n  
M e s s e r g e b n is s e n



1 0  x  1 0                                          2 0  x  2 0                                         
  3 0 x  3 0

     4 0 x  4 0                                                           
6 0 x  6 0  

V e r s c h ie d e n e  B o x e n g r ö ß e n   in  B o g e n s e k u n d e n  fü r  d ie  
F o t o m e t r ie



C O D  B 8 2
O B S  B e r n h a r d  H a e u s le r
C A T A L O G : U S N O  A 2 .0  / C M C -1 4  - B A N D : R

                                                             1 0 x 1 0   2 0 x 2 0   3 0 x 3 0  4 0 x 4 0   5 0 x 5 0   6 0 x 6 0  
S N R    S B    C O D
O B J E C T                   D A T E        T IM E         + /-      + /-       + /-       + /-        + /-        + /-     N   
F W H M   C A T
------------            ----------     --------      -----     -----      -----     -----      -----       -----   ----    
----       ---
1 9 P                 2 0 /0 3 /2 0 0 9  0 3 :1 2 :4 8   1 7 .1 6   1 6 .2 1   1 5 .6 7     1 5 .2 9   1 5 .0 2   1 4 .7 9     9 .4   
1 9 .9   B 8 2
1 9 P                 2 0 /0 3 /2 0 0 9  0 3 :1 2 :4 8 * 0 .0 5     0 .0 3     0 .0 4       0 .0 6      0 .0 6     0 .0 6     8      
4 .1     C M C

F o C A s  I I - 0 7 /0 1 /2 0 0 9 -b
w w w .a s t r o s u r f .c o m /c o m e t a s -o b s
e s .g r o u p s .y a h o o .c o m /g r o u p /C o m e ta s _ O b s

M e ld u n g  n a c h  C o m e ta s O b s :









C O D  B 8 2
O B S  B e r n h a r d  H a e u s le r
M E A  B e r n h a r d  H a e u s le r
T E L  0 .3 0 -m  S c h m id t-C a s s e g r a in  +  C C D
A C 2  b e r n h a r d .h a e u s le r@ t-o n l in e .d e
A C K  B 8 2 _ 2 0 0 9 _ 0 3 _ 2 1 -0

N E T  C M C -1 4

0 0 1 9 P          C 2 0 0 9  0 3  2 0 .1 0 8 9 1  1 3  2 2  3 7 .6 1  + 3 9  5 7  0 6 .1           1 7 .1  N       B 8 2
0 0 1 9 P          C 2 0 0 9  0 3  2 0 .1 3 0 3 2  1 3  2 2  3 5 .9 7  + 3 9  5 7  1 0 .2           1 7 .2  N       B 8 2
0 0 1 9 P          C 2 0 0 9  0 3  2 0 .1 5 8 8 7  1 3  2 2  3 3 .7 8  + 3 9  5 7  1 5 .6           1 7 .1  N       B 8 2

M e ld u n g  z u m  M in o r  P la n e t C e n t e r     M P C :



0 0 1 9 P          C 2 0 0 9  0 5  2 2 .9 1 5 5 9  1 2  2 7  5 6 .6 0  + 3 3  0 0  2 9 .9           1 8 .1  N w 6 6 1 7 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 5  2 2 .9 2 8 6 9  1 2  2 7  5 6 .5 0  + 3 3  0 0  2 1 .1           1 8 .2  N w 6 6 1 7 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 5  2 2 .9 3 3 0 6  1 2  2 7  5 6 .5 7  + 3 3  0 0  1 8 .5           1 8 .1  N w 6 6 1 7 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 5  2 2 .9 4 1 7 8  1 2  2 7  5 6 .4 8  + 3 3  0 0  1 0 .1           1 8 .3  N w 6 6 1 7 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 5  2 3 .9 2 5 2 1  1 2  2 7  4 9 .9 6  + 3 2  4 7  5 8 .4           1 7 .6  T c 6 6 1 7 3 4 4 2
0 0 1 9 P          C 2 0 0 9  0 5  2 3 .9 2 7 5 6  1 2  2 7  5 0 .3 3  + 3 2  4 7  5 4 .5           1 8 .2  N w 6 6 1 7 3 J 4 7
0 0 1 9 P          C 2 0 0 9  0 5  2 3 .9 4 3 6 7  1 2  2 7  5 0 .2 3  + 3 2  4 7  4 2 .1           1 8 .6  N w 6 6 1 7 3 J 4 7
0 0 1 9 P          C 2 0 0 9  0 5  2 3 .9 6 1 6 4  1 2  2 7  5 0 .0 9  + 3 2  4 7  2 8 .5           1 8 .5  N w 6 6 1 7 3 J 4 7
0 0 1 9 P          C 2 0 0 9  0 5  2 4 .9 0 0 4 1  1 2  2 7  4 5 .5 2  + 3 2  3 5  4 2 .4           1 8 .4  N w 6 6 1 7 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 5  2 4 .9 0 6 9 4  1 2  2 7  4 5 .5 2  + 3 2  3 5  3 7 .5           1 8 .4  N w 6 6 1 7 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 5  2 4 .9 3 9 7 0  1 2  2 7  4 5 .2 6  + 3 2  3 5  1 1 .7           1 8 .6  N w 6 6 1 7 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 5  2 5 .9 6 4 3 5  1 2  2 7  4 1 .6 0  + 3 2  2 2  1 9 .1           1 7 .6  N w 6 6 1 7 3 B 7 4
0 0 1 9 P          C 2 0 0 9  0 5  2 5 .9 6 8 4 2  1 2  2 7  4 1 .4 5  + 3 2  2 2  1 6 .4           1 7 .7  N w 6 6 1 7 3 B 7 4
0 0 1 9 P          C 2 0 0 9  0 5  2 5 .9 7 2 5 0  1 2  2 7  4 1 .4 0  + 3 2  2 2  1 5 .0           1 7 .6  N w 6 6 1 7 3 B 7 4
0 0 1 9 P          C 2 0 0 9  0 5  2 8 .2 1 8 3 2  1 2  2 7  3 8 .4 3  + 3 1  5 3  4 9 .1           1 9 .2  N r 6 6 1 7 3 H 4 5
0 0 1 9 P          C 2 0 0 9  0 5  2 8 .2 2 0 4 7  1 2  2 7  3 8 .4 3  + 3 1  5 3  4 8 .2           1 9 .2  N r 6 6 1 7 3 H 4 5
0 0 1 9 P          C 2 0 0 9  0 5  2 8 .2 2 1 7 1  1 2  2 7  3 8 .3 9  + 3 1  5 3  4 5 .2           1 9 .1  N r 6 6 1 7 3 H 4 5
0 0 1 9 P          C 2 0 0 9  0 5  2 8 .2 3 0 4 6  1 2  2 7  3 8 .4 0  + 3 1  5 3  4 0 .6           1 9 .3  N r 6 6 1 7 3 H 4 5
0 0 1 9 P          C 2 0 0 9  0 5  2 8 .2 3 2 7 9  1 2  2 7  3 8 .3 8  + 3 1  5 3  3 6 .8           1 9 .3  N r 6 6 1 7 3 H 4 5
0 0 1 9 P          C 2 0 0 9  0 5  2 8 .9 2 5 1 5  1 2  2 7  3 8 .7 2  + 3 1  4 4  5 0 .2           1 8 .1  N w 6 6 1 7 3 B 7 4
0 0 1 9 P          C 2 0 0 9  0 5  2 8 .9 3 3 1 6  1 2  2 7  3 8 .6 1  + 3 1  4 4  4 4 .8           1 7 .9  N w 6 6 1 7 3 B 7 4
0 0 1 9 P          C 2 0 0 9  0 5  2 8 .9 4 1 1 6  1 2  2 7  3 8 .5 1  + 3 1  4 4  4 0 .4           1 7 .9  N w 6 6 1 7 3 B 7 4
0 0 1 9 P          C 2 0 0 9  0 5  3 1 .9 6 7 2 2  1 2  2 7  4 6 .8 9  + 3 1  0 6  0 3 .8           1 7 .1  N w 6 6 4 4 3 B 7 4
0 0 1 9 P          C 2 0 0 9  0 6  0 1 .6 5 7 6 4  1 2  2 7  5 0 .7 4  + 3 0  5 7  1 1 .3           1 7 .3  T m 6 6 4 4 3 3 4 9
0 0 1 9 P          C 2 0 0 9  0 6  0 1 .6 6 2 1 3  1 2  2 7  5 0 .8 3  + 3 0  5 7  0 6 .7                      m 6 6 4 4 3 3 4 9
0 0 1 9 P          C 2 0 0 9  0 6  0 7 .8 9 2 3 1  1 2  2 8  4 7 .1 2  + 2 9  3 6  5 3 .6           1 8 .3  N w 6 6 4 4 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 6  0 7 .9 0 1 0 2  1 2  2 8  4 7 .2 9  + 2 9  3 6  4 7 .5           1 8 .3  N w 6 6 4 4 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 6  0 7 .9 3 3 6 6  1 2  2 8  4 7 .4 4  + 2 9  3 6  2 3 .5           1 8 .3  N w 6 6 4 4 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 6  1 2 .8 8 1 4 0  1 2  3 0  0 1 .7 3  + 2 8  3 2  2 9 .8           1 8 .1  N w 6 6 4 4 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 6  1 2 .9 0 5 3 5  1 2  3 0  0 2 .0 7  + 2 8  3 2  1 2 .2           1 8 .3  N w 6 6 4 4 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 6  1 2 .9 5 9 8 3  1 2  3 0  0 2 .8 5  + 2 8  3 1  2 8 .4           1 8 .0  N w 6 6 4 4 3 B 8 2
0 0 1 9 P          C 2 0 0 9  0 6  1 6 .9 0 5 3 0  1 2  3 1  1 9 .3 2  + 2 7  4 0  4 1 .0           1 8 .4  N w 6 6 6 7 5 B 8 2
0 0 1 9 P          C 2 0 0 9  0 6  1 6 .9 3 5 7 4  1 2  3 1  1 9 .9 7  + 2 7  4 0  1 5 .4           1 8 .2  N w 6 6 6 7 5 B 8 2
0 0 1 9 P          C 2 0 0 9  0 6  1 6 .9 4 4 4 5  1 2  3 1  2 0 .1 8  + 2 7  4 0  0 6 .9           1 8 .3  N w 6 6 6 7 5 B 8 2

M P C O B S  M e ld u n g e n  



M .P .E .C .  2 0 0 9 -K 3 4 :
 M .P .E .C . 2 0 0 9 -K 3 4                                 I s s u e d  2 0 0 9  M a y  2 3 , 1 5 :3 4  U T

 
     T h e  M in o r  P la n e t E le c t r o n ic  C i r c u la r s  c o n ta in  in f o rm a t io n  o n  u n u s u a l
         m in o r  p la n e t s  a n d  r o u t in e  d a ta  o n  c o m e t s .  T h e y  a r e  p u b l is h e d
   o n  b e h a l f o f C o m m is s io n  2 0  o f th e  In t e r n a t io n a l A s t r o n o m ic a l U n io n  b y  
th e
          M in o r  P la n e t C e n te r , S m it h s o n ia n  A s t r o p h y s ic a l O b s e r v a t o r y ,
                          C a m b r id g e , M A  0 2 1 3 8 , U .S .A .
 
             P r e p a r e d  u s in g  t h e  T a m k in  F o u n d a t io n  C o m p u te r  N e tw o r k
 
                              M P C @ C F A .H A R V A R D .E D U
          U R L  h t t p ://w w w .c f a .h a r v a r d .e d u /ia u /m p c .h tm l  IS S N  1 5 2 3 -6 7 1 4
 
 
                           C O M E T  C /2 0 0 9  F 6  (Y I-S W A N )
 
O b s e r v a t io n s :
… .    
    C K 0 9 F 0 6 0   C 2 0 0 9  0 5  1 3 .8 7 3 1 7  0 4  2 6  2 3 .7 7  + 4 8  0 9  4 1 .9           1 4 .4  N  
E K 0 3 4 A 3 2
    C K 0 9 F 0 6 0   C 2 0 0 9  0 5  1 3 .8 7 5 7 2  0 4  2 6  2 4 .3 8  + 4 8  0 9  3 9 .0           1 4 .3  N  
E K 0 3 4 A 3 2
    C K 0 9 F 0 6 0   C 2 0 0 9  0 5  1 3 .8 7 8 2 8  0 4  2 6  2 5 .1 1  + 4 8  0 9  3 3 .9           1 4 .4  N  
E K 0 3 4 A 3 2
    C K 0 9 F 0 6 0   C 2 0 0 9  0 5  1 3 .8 7 9 9 9  0 4  2 6  2 5 .5 6  + 4 8  0 9  3 0 .3           1 4 .3  N  
E K 0 3 4 A 3 2
    …
    C K 0 9 F 0 6 0   C 2 0 0 9  0 5  1 8 .8 6 2 1 9  0 4  4 8  0 1 .1 8  + 4 5  4 0  1 8 .0           1 3 .7  N  
E K 0 3 4 B 8 2
    C K 0 9 F 0 6 0   C 2 0 0 9  0 5  1 8 .8 6 6 0 5  0 4  4 8  0 2 .1 0  + 4 5  4 0  1 1 .0           1 3 .7  N  
E K 0 3 4 B 8 2
    C K 0 9 F 0 6 0   C 2 0 0 9  0 5  1 8 .8 6 8 8 0  0 4  4 8  0 2 .7 9  + 4 5  4 0  0 5 .8           1 3 .6  N  
E K 0 3 4 B 8 2
    …
    C K 0 9 F 0 6 0   C 2 0 0 9  0 5  1 9 .8 4 3 8 8  0 4  5 1  5 5 .8 3  + 4 5  1 0  3 1 .5           1 3 .8  N  
E K 0 3 4 B 8 2
    C K 0 9 F 0 6 0   C 2 0 0 9  0 5  1 9 .8 4 5 6 5  0 4  5 1  5 6 .1 1  + 4 5  1 0  2 7 .7           1 3 .7  N  
E K 0 3 4 B 8 2
    C K 0 9 F 0 6 0   C 2 0 0 9  0 5  1 9 .8 4 6 7 5  0 4  5 1  5 6 .4 1  + 4 5  1 0  2 7 .2           1 3 .6  N  
E K 0 3 4 B 8 2
… .

O b s e r v e r  d e ta i ls :
5 8 5  K ie v  c o m e t s t a t io n .  O b s e r v e r s  A . B a r a n s k y , V . P o n o m a r e n k o .  0 .7 -m  f/4
    r e f le c t o r  +  C C D .
A 3 2  P a n k e r .  O b s e r v e r  H . D e n z a u .  0 .3 6 -m  f/5 .5  S c h m id t -C a s s e g r a in  +  C C D .
B 8 2  M a id b r o n n .  O b s e r v e r  B . H a e u s le r .  0 .3 0 -m  S c h m id t-C a s s e g r a in  +  C C D .
D 9 2  O s a k i.  O b s e r v e r  T . Y u s a .  0 .3 0 -m  f/1 2 .5  C a s s e g r a in  +  C C D .
 
O r b i t a l e le m e n t s :
    C /2 0 0 9  F 6  (Y i-S W A N )
T  2 0 0 9  M a y  7 .4 3 8 0  T T                                     M P C
q    1 .2 7 4 1 1 4              (2 0 0 0 .0)            P                Q
z   + 0 .0 0 2 1 6 4        P e r i.  1 2 9 .7 7 5 9       -0 .0 4 0 4 5 2 5       -0 .1 6 2 6 7 6 7
                   N o d e    2 7 8 .6 7 9 5       + 0 .2 8 3 2 4 8 6       + 0 .9 4 4 3 1 5 7
e    0 .9 9 7 2 4 3        I n c l.   8 5 .7 6 5 8       + 0 .9 5 8 1 9 3 0       -0 .2 8 6 0 1 4 2
F r o m  3 5 9  o b s e r v a t io n s  2 0 0 9  A p r . 6 -M a y  2 0 .
 
     F u r t h e r  o b s e r v a t io n s  o f c o m e t C /2 0 0 9  G 1  a r e  d e s i r a b le .
 
B r ia n  G . M a r s d e n              (C ) C o p y r ig h t 2 0 0 9  M P C            M .P .E .C . 2 0 0 9 -K 3 4

E p h e m e r is :
    C /2 0 0 9  F 6  (Y i-S W A N )
D a te     T T     R . A . (2 0 0 0) D e c l .     D e l t a       r     E lo n g .  P h a s e    m 1     m 2
2 0 0 9  0 4  0 9     0 0  1 7 .0 5    + 5 5  3 3 .7     1 .7 6 5     1 .3 4 5     4 9 .2     3 4 .3    8 .5
2 0 0 9  0 4  1 4     0 0  5 9 .4 1    + 5 6  2 8 .3     1 .7 7 5     1 .3 2 3     4 7 .5     3 4 .0    8 .5
2 0 0 9  0 4  1 9     0 1  4 2 .0 4    + 5 6  3 3 .4     1 .7 9 5     1 .3 0 5     4 5 .5     3 3 .3    8 .4
2 0 0 9  0 4  2 4     0 2  2 2 .8 1    + 5 5  5 1 .8     1 .8 2 5     1 .2 9 1     4 3 .2     3 2 .2    8 .4
2 0 0 9  0 4  2 9     0 3  0 0 .1 2    + 5 4  3 0 .9     1 .8 6 4     1 .2 8 1     4 0 .7     3 0 .8    8 .4
2 0 0 9  0 5  0 4     0 3  3 3 .2 2    + 5 2  4 0 .4     1 .9 0 9     1 .2 7 6     3 8 .0     2 9 .1    8 .5
2 0 0 9  0 5  0 9     0 4  0 2 .0 4    + 5 0  2 9 .5     1 .9 6 0     1 .2 7 5     3 5 .2     2 7 .1    8 .5
2 0 0 9  0 5  1 4     0 4  2 6 .9 8    + 4 8  0 6 .2     2 .0 1 4     1 .2 7 9     3 2 .2     2 4 .9    8 .6
2 0 0 9  0 5  1 9     0 4  4 8 .5 7    + 4 5  3 6 .4     2 .0 7 2     1 .2 8 7     2 9 .2     2 2 .5    8 .7
 
B r ia n  G . M a r s d e n              (C ) C o p y r ig h t 2 0 0 9  M P C            M .P .E .C . 2 0 0 9  -K 3 4

mailto:MPC@CFA.HARVARD.EDU
http://www.cfa.harvard.edu/iau/mpc.html


W e it e r le i t e n  d e r  D a t e n  a n  d a s  M P C  u n d  a n  d ie  Y a h o o  
G r u p p e  C o m e ta s O b s  



 1 0            2 0                3 0                  4 0                5 0                   6 0                  7 0                 8 0                9 0               1 0 0               1 1 0               1 2 0               
1 3 0
1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  
1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9
I I IY Y Y Y M n L  Y Y Y Y  M M  D D .D D  e M  m m .m :r  A A A .A T F /x x x x  & d d .d d n D C  & t.t tm A N G  IC Q  X X *O B S x x f  I n T  A P E R T U R c a m c h ip  S F W  C  ## u .u u  x x .x  
P IX E L S IZ E        g u id e l in e

 1 9                2 00 9  0 3  2 0 .1 7          C  1 7 .2     M C  3 0 .5 T  7 a 3 0 0     0 .1 6    3        0 .0 7   3 00   IC Q 1 4 9  H A E    I     S  1 0 .0 0 s       S T M  K 3 2  A F o  5  P 3  0 .0 5          1 .3 s  1 .3
 1 9                2 00 9  0 3  2 0 .1 7          C  1 6 .2     M C  3 0 .5 T  7 a 3 0 0     0 .1 6    3        0 .0 7   3 00   IC Q 1 4 9  H A E    I     S  2 0 .0 0 s       S T M  K 3 2  A F o  5  P 3  0 .0 3          1 .3 s  1 .3
 1 9                2 00 9  0 3  2 0 .1 7          C  1 5 .7     M C  3 0 .5 T  7 a 3 0 0     0 .1 6    3        0 .0 7   3 00   IC Q 1 4 9  H A E    I     S  3 0 .0 0 s       S T M  K 3 2  A F o  5  P 3  0 .0 4          1 .3 s  1 .3
 1 9                2 00 9  0 3  2 0 .1 7          C  1 5 .3     M C  3 0 .5 T  7 a 3 0 0     0 .1 6    3        0 .0 7   3 00   IC Q 1 4 9  H A E    I     S  4 0 .0 0 s       S T M  K 3 2  A F o  5  P 3  0 .0 6          1 .3 s  1 .3
 1 9                2 00 9  0 3  2 0 .1 7          C  1 5 .0     M C  3 0 .5 T  7 a 3 0 0     0 .1 6    3        0 .0 7   3 00   IC Q 1 4 9  H A E    I     S  5 0 .0 0 s       S T M  K 3 2  A F o  5  P 3  0 .0 6          1 .3 s  1 .3
 1 9                2 00 9  0 3  2 0 .1 7          C  1 4 .8     M C  3 0 .5 T  7 a 3 0 0     0 .1 6    3        0 .0 7   3 00   IC Q 1 4 9  H A E    I     S  6 0 .0 0 s       S T M  K 3 2  A F o  5  P 3  0 .0 6          1 .3 s  1 .3
 

M e ld u n g  z u m  In t e r n a t io n a l C o m e t Q u a r t e r ly     IC Q
u n d  z u r  F a c h g r u p p e  K o m e te n :

E s  w e r d e n  a l le  A p e r t u r e  G r ö ß e n  d e r M e s s u n g  
g e s e n d e t

A b e r : M e s s u n g e n  f in d e n  k e in e  B e r ü c k s ic h t ig u n g   im  
IC Q , a u f d e n  F G  S e i t e n  w e r d e n  s ie  z u s a m m e n  m it d e n  
v is u e l le n  M e s s u n g e n  a n g e z e ig t .
           



M P C  S ta t is t ik  2 0 0 9      J a n u a r -M a i:

M P C  –  S ta t io n e n  w e ltw e i t :                                   
1 .4 5 7
a k t iv e  M P C -S ta t io n e n  in  2 0 0 9 :                                
3 2 0  

A k t iv e  A s t r o m e t r ik e r  fü r  A s te r o id e n  in  D :               2 5
A k t iv e  A s t r o m e t r ik e r  fü r  K o m e te n  in  D :                  1 5
A k t iv e  v is u e l le  S c h ä t z e r  fü r  K o m e te n  in  D :             1 3
A k t iv e  P h o t o m e t r ik e r  fü r  K o m e te n  in  D :                   3

G e s e n d e te  M P C  M e s s u n g e n  v o n  B 8 2  M a id b r o n n  :
M e s s u n g e n  K o m e te n :                                              
5 2 0
M e s s u n g e n  n u m m e r ie r t e  A s te r o id e n :                  1 1 3
M e s s u n g e n  n ic h t n u m . A s te r o id e n :                         1 1
G e s a m tm e s s u n g e n :                                                  
6 4 4  

A n z a h l K o m e te n :                                                         
2 2
A n z a h l n u m . A s te r o id e n :                                            
3 3
A n z a h l n ic h t n u m . A s t e r o id e n :                                    2

Q u e l le n : o f f iz ie l le  M P C  S ta t is t ik  +  F G -K o m e te n  

R a n g    5 3

B 8 2  
 

in  c a . 4 0 
B e o b a c h tu n g s n ä c h te n  

R a n g      7
R a n g    6 6
R a n g  1 5 7



V e r g le ic h  v o n  L ic h t k u r v e n  u n d  M e s s u n g e n :

B e is p ie l a m  K o m e t 2 9 P /S c h w a s s m a n n /W a c h m a n n

F O C A S  I I

M .P .E .C . M e s s u n g e n  m it C o m e t f o r  W in d o w s

IC Q  

F a c h g r u p p e  K o m e te n



L ic h t k u r v e n  a u s  C o m e ta s _ O b s  a u s  d e n  D a te n  v o n  F O C A S  I I +  
v is u e l le

C C D  –  M e s s u n g e n  m it F o c a s  I I  (1 0  * 1 0  
B o g e n s e k u n d e n )

V is u e l le  M e s s u n g e n

A u s b r ü c h e  le ic h t 
n a c h v o l lz ie h b a r



D a te n  a u s  M .P .E .C .a

G r o ß e  S t r e u u n g  !



D a te n  a u s  M .P .E .C .a







A u s b r u c h  a m  1 2 .1 1 .2 0 0 9  v o n  F r a n c o is  K u g e l in  C o m e t s  M L  
g e m e ld e t :      1 3 .3  m a g  (2 0 x 2 0)   

L ic h t k u r v e  a u s  C o m e ta s _ O b s  a u s  d e n  D a t e n  v o n  F O C A S  I I



C OM E T 29P/S C HWAS S M AN N -WAC HM AN N  
   T o t a l-m a g n i t u d e  a n d  c o m a -d ia m e te r  e s t im a t e s  (v is u a l u n le s s  o t h e r w is e  n o te d ):

2009
O c t . 2 6 .2 1 , 1 1 .3 , 3 ' (J . J . G o n z a le z , L e o n , S p a in , 0 .2 0-m  r e f le c t o r ; z o d ia c a l l ig h t); 
S e p . 2 9 .2 0 , 1 1 .5 , 1 '.5  (J . J . G o n z a le z , L e o n , S p a in , 0 .2 0 -m  r e f le c t o r); 
         2 3 .1 9 , 1 1 .7 , 0 '.7  (J . J . G o n z a le z , L e o n , S p a in , 0 .2 0-m  r e f le c t o r);

M e s s u n g e n  a u s  IC Q  In t e r n a t io n a l C o m e t Q u a r t e r ly

N u r  d ie  le t z t e n  M e ld u n g e n  w e r d e n  a n g e z e ig t , d e n n o c h  n ic h t 
a k t u e l l



29P/S c hw as s mann-Wac hmann 1
Y Y Y Y  M M  D D .D D d e M [m m .m :r fA A A .A T F /x x x x  >d d .d d n D C  >t .t t  G G G :       B e o b a c h t e r   M a g :  B e m e r k u n g e n
 2 9         2 0 0 9  0 1  1 5 .8 8   B  1 1 .0  T K  2 0 .0 L  8   5 1   2 .5    3 /     -            K U T  6 .0     z e n t r . K o n d . s c h w ä c h e r
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 2 9         2 0 0 9  0 3  2 0 .8 7   C  1 6 .1  M C  3 0 .5 T  7 a 6 0 0    3 .0 2   3                   H A E  5 .0  C C D
 2 9         2 0 0 9  0 3  2 0 .9 0   B  1 3 .4  H S  5 4 .0 L 2 .5 a 0 1 0   1 .2  s 4                    K U T  6 .4     e in s .v e r s c h o b .K o m a
 2 9         2 0 0 9  0 3  2 4 .9 2   B  1 3 .5  H S  5 4 .0 L  5  1 5 0    0 .8  d  1                   K U T  6 .0

M e s s u n g e n  a u s  F G  K o m e te n



F a z i t :

D ie  a s t r o m e t r is c h e  V e rm e s s u n g  v o n  
K o m e te n  u n d  A s t e r o id e n  m it t e ls  
A s t r o m e t r ic a  is t e in e  w ic h t ig e , u n d  v o m  
M P C  g e fö r d e r t e  A u fg a b e  fü r  A m a te u r e .

D a s  M P C  s te l l t n u n m e h r  k o s te n lo s  a u f 
s e in e n  In t e r n e t s e i t e n  e in e  e r b a u l ic h e  
A n z a h l v o n  P r o g r a m m e n  u n d  
D o k u m e n ta t io n e n  fü r  A m a te u r e  u n d  
P r o f is  b e r e i t .

h t t p ://w w w .c fa .h a r v a r d .e d u /ia u /m p c .h tm l



F a z i t :

D ie  v o n  A s t r o m e t r ic a  o d e r a n d e r e n  
P r o g r a m m e n  g e m e ld e t e n  C C D -
M a g n i t u d e n  a n  d a s  M P C  h a b e n  e in e  
g r o ß e  S t r e u u n g  u n d  s in d  n ic h t 
s ta n d a r d is ie r t .

F o c a s  I I in  V e r b in d u n g  m it A s t r o m e t r ic a  
e rm ö g l ic h t e in e  „s t a n d a r d is ie r t e “ 
F o to m e t r ie  u n d  l ie f e r t e in e  
a u s g e z e ic h n e t e  D o k u m e n ta t io n  a l le r  
M e s s e r g e b n is s e . 

Z u r Z e i t s te l l t  F o c a s  I I d ie  b e s t e  
A l t e r n a t iv e  fü r  A m a te u r e  d a r , d a  d e r 
N u t z e n  g r o ß  is t .



F a z i t :

U n t e r s c h ie d e  u n d  G e m e in s a m k e i t e n  v o n  
v is u e l le n  H e l l ig k e i t s s c h ä t z u n g e n  u n d  C C D -
F o to m e t r ie :

B e id e  M e th o d e n  s in d  g r u n d s ä t z l ic h  
v e r s c h ie d e n , d a  s ie  a u f d e r e in e n  S e i t e  v o m  d e r  
N e t z h a u t d e s  A u g e s  u n d  d e r  s u b je k t iv e n  
E n t s c h e id u n g  d e s  B e o b a c h te r s , a u f d e r  a n d e r e n  
S e i t e  v o n  d e r  E m p f in d l ic h k e i t u n d  d e n  
te c h n is c h e n  V o r g a b e n  e in e r  C C D  K a m e r a  
a b h ä n g ig  s in d . A u ß e r d e m  g ib t e s  fü r  C C D  
M e s s u n g e n  k e in e  w ir k l ic h  p r a k t ik a b le n   
o f f iz ie l le n  V e r ö f f e n t l ic h u n g e n  fü r  A m a te u r e .



F a z i t :

U n t e r s c h ie d e  u n d  G e m e in s a m k e i t e n  v o n  
v is u e l le n  H e l l ig k e i t s s c h ä t z u n g e n  u n d  C C D -
F o to m e t r ie :

G e m e in s a m  h a b e n  b e id e  d ie  A b h ä n g ig k e i t d e r  
Q u a l i t ä t ih r e r  E r g e b n is s e  v o m  S ta n d o r t u n d  
N a c h t h im m e l (S e e in g , D u r c h s ic h t).

A l le r d in g s  s in d  d ie  e r z ie l t e n  M e s s e r g e b n is s e  b e i 
C C D  F o to m e t r ie  c a . 2 -3  o d e r  m e h r  
G r ö ß e n k la s s e n  n ie d r ig e r , a ls  b e i d e r v is u e l le n  
S c h ä t z u n g .



F a z i t :

U n t e r s c h ie d e  u n d  G e m e in s a m k e i t e n  v o n  
v is u e l le n  H e l l ig k e i t s s c h ä t z u n g e n  u n d  C C D -
F o to m e t r ie :

S c h w a c h e  K o m e te n  u n te r  1 3 -1 4  m a g  s in d  
ü b e r h a u p t e r s t m it C C D -M e s s u n g e n  
e r r e ic h b a r  (d ie  m e is t e n ).

C C D -A n a ly s e n  b e z ü g l ic h  D C  u n d  
S c h w e i f lä n g e  k ö n n e n  g e r a d e  b e i h e l le r  
w e r d e n d e n  K o m e te n  d e n  v is u e l le n  
B e o b a c h te r n  n ü t z l ic h e  H in w e is e  g e b e n .



F a z i t :

E s  b e s t e h t g r u n d s ä t z l ic h  B e d a r f a n  
e in e m  s ta n d a r d is ie r t e n  P h o to m e t r ie -
P r o g r a m m  fü r  A m a te u r e , s o  w ie  e s  
„A s t r o m e t r ic a “ fü r  d ie  A s t r o m e t r ie  
d a r s t e l l t .

D ie  s p a n is c h e n  K o m e te n f r e u n d e  la d e n  
z u r  T e i ln a h m e   a n  d e r e n  C C D -
B e o b a c h tu n g e n  m it F O C A S  I I e in .
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