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 A Handbook of Astronomy 

At the altitude of +49o the zone so-called "white nights" begins, in which there is

at the time of summer solstice an astronomical twilight lasting throughout the whole

night, since the Sun is never lower than -18o. The more northerly the site of

o b s e r v a t i o n ,  t h e  l o n g e r  t h i s  p e r i o d .  I t  l a s t s :

From 11 June to 3 July at +49o latitude

From 21 May to 23 July at +52o latitude

From 9 May to 5 August at +55o latitude

From 29 April to 15 August at +58o latitude

The transition to the latitude zone of the white summer nights is so sharp that at

+48o (Munich and Vienna) practically nothing of midnight twilight can be seen. In

some years or nights the situation can deviate from the mean conditions according

t o  t h e  d u s t  c o n t e n t s  o f  t h e  a t m o s p h e r e .

 (A Handbook of Astronomy By Gunter Dietmar Roth P.160 (1975) Springer-Verlag New York Inc).

 "  "  +49  
 -18  
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 +58  15  29 

 +48  





 - 2010      



Id
ar

a 
G

hu
fr

an


 




 




 







 
  
























 

 ...  :  


 - 2010      



Id
ar

a 
G

hu
fr

an

  








 


 


   










 




 


 - 2010      



Id
ar

a 
G

hu
fr

an





 







  


 






 





 





 

 - 2010      



Id
ar

a 
G

hu
fr

an




 










  
 










 


 - 2010      



Id
ar

a 
G

hu
fr

an

  


  



  

 
  

 
  

 

  

 
  

 

  

 
  

  
  

 

    

   

 - 2010      



Id
ar

a 
G

hu
fr

an

 
  

 
  



   

 
  

 

  

 
  



   



  

 
   

 





  

 
   

 
  

 

 - 2010      



Id
ar

a 
G

hu
fr

an

  

 

  



  

 

  

  
  

 
  

 
   

 
  

 
  



  

 
  

 
  

 

 - 2010      



Id
ar

a 
G

hu
fr

an

 

 



 




: 

 . 
 . 







     




  


 



 - 2010      



Id
ar

a 
G

hu
fr

an























 :  
















 - 2010      



Id
ar

a 
G

hu
fr

an

 -  - 
 





   



 -  - 

 


   
   


 -  - 

. 
 



   
  

  
 

  


 - 2010      



Id
ar

a 
G

hu
fr

an

  
 

 




 . 
. 

  


 





  




 


 





 




 - 2010      



Id
ar

a 
G

hu
fr

an

 


 
. 

 
 






















    








 - 2010      



Id
ar

a 
G

hu
fr

an











  


 :  :  
 . 


 












 - 2010      



Id
ar

a 
G

hu
fr

an

   



    




 




 


 


 








  















 - 2010      



Id
ar

a 
G

hu
fr

an

  

   


   
 

 



 











 

 




 
 



 - 2010      



Id
ar

a 
G

hu
fr

an

  





 

 












   



 
 

 - 2010      



Id
ar

a 
G

hu
fr

an

 


     












  















 - 2010      



Id
ar

a 
G

hu
fr

an







 





 


  
 








  
  
  

  

  
  

 - 2010      



Id
ar

a 
G

hu
fr

an

  



  
  
  

  
  




  
 



  

  
  

  



  








 


 - 2010      



Id
ar

a 
G

hu
fr

an

  


 















  







 - 2010      



Id
ar

a 
G

hu
fr

an





  





















 


 

 - 2010      



Id
ar

a 
G

hu
fr

an

 


  


 


















 - 2010      



Id
ar

a 
G

hu
fr

an









  

 




 
 







 










 




 - 2010      



Id
ar

a 
G

hu
fr

an

 



 




 
 

 



 


 





 


 


 - 2010      



Id
ar

a 
G

hu
fr

an




 


 




 



 
 

 





 - 2010      



Id
ar

a 
G

hu
fr

an






  


 



 











 
   


 

 - 2010      



Id
ar

a 
G

hu
fr

an











 :  :  : 
 : 

   


 
    




   
 
  

   

    
 

 - 2010      



Id
ar

a 
G

hu
fr

an




 


  





 
 




 






 - 2010      



Id
ar

a 
G

hu
fr

an

  

 



    












 
  


 





 

 

 
 

 - 2010      



Id
ar

a 
G

hu
fr

an





 



 



 
 

 


















 :  
 :  "  " 



 - 2010      



Id
ar

a 
G

hu
fr

an

 



 



 



 


 

 






 


 -  - 

 
  


 



 - 2010      



Id
ar

a 
G

hu
fr

an

 





 


 






 
  


 


 

 





 . 






 - 2010      



Id
ar

a 
G

hu
fr

an

 


  


 
  




 




 -  - 
 



 
 


 : "  

 
 :  









 - 2010      



Id
ar

a 
G

hu
fr

an

 " 
 

 


 " 
  

 
 




 










 
  

 
 


 

 
"  . "  

 - 2010      



Id
ar

a 
G

hu
fr

an



 


 
 

 


 
 


   



 
 






 
 

 


    





 - 2010      



Id
ar

a 
G

hu
fr

an




 -  - 
. 

 























 : 
 :  . 

 : 
 : 

 : 




 - 2010      



Id
ar

a 
G

hu
fr

an







 


 


 





 




 



  



 

 
  :  :  


 . 

 - 2010      



Id
ar

a 
G

hu
fr

an



 

 


  



 
 



 

 
 : 

 " 
 










 






 - 2010      



Id
ar

a 
G

hu
fr

an



 
































    
 :  . 


 : 




 - 2010      



Id
ar

a 
G

hu
fr

an








  
 


  
 :   




 :  . 
 . 





 




    





 



 :  :   : 
:  : 

  .   


 - 2010      



Id
ar

a 
G

hu
fr

an




 -  - 
 



 
 


 -  - 

 



 


 



 

 
 


 

 
     

    


 - 2010      



Id
ar

a 
G

hu
fr

an






 


    





  
  




  





 "  "  " 
 " 

 






:  : 
  

:  : 
 :  : 



 - 2010      



Id
ar

a 
G

hu
fr

an


 "   " 



 
 


 


 : 

:  :   : 48   



 :  . 

 . 


  
  




    
    




 : 


  


"  . "  


 .  : 
 .  :  : 

 

 - 2010      



Id
ar

a 
G

hu
fr

an






 













 


 
 


 :  . 

 :  .  : 
 :  :  . 

:  .  :  . 


 







 - 2010      



Id
ar

a 
G

hu
fr

an

 
 

 


 









    "   
 .   


 . 

 .  : 


 . 
. 

 :  : 
.   

: 
"  "  . 

 :"   259  : 


 ".  -  -  : "  ". 
 -.  -   305

 .  .   
 - 

 : 




 - 2010      



Id
ar

a 
G

hu
fr

an


 

 
 



























 :  : 
 -  - 


 . 

 :  . 


 - 2010      



Id
ar

a 
G

hu
fr

an




 -  - 
 









 


 





 
 

 




 : 




:  :  .  :  "  : " 
 .  :  :  .  :  . 

 ":  "  .  : 


 - 2010      



Id
ar

a 
G

hu
fr

an




 -  - 
 



 
 


 :   

 " 
 


 


 :  -  - 

 


 


 


  


  
    

 

 - 2010      



Id
ar

a 
G

hu
fr

an

 



 

 
 


 





 
 





 : 





 :  :  
 


  







 - 2010      



Id
ar

a 
G

hu
fr

an




 

















 


 
 

 


 




 - 2010      



Id
ar

a 
G

hu
fr

an








 

























 
 




 - 2010      



Id
ar

a 
G

hu
fr

an

 



 





 





























 - 2010      



Id
ar

a 
G

hu
fr

an








 


    

.     
    : 

  
  






 : "   
 " 

  
 .  : 


 :  :  

 :  . 
 :  . 


 :  . 

 :  .  . 
. 




 - 2010      



Id
ar

a 
G

hu
fr

an

 



 






 
 


 


 


 










 . 



 :  : - 
 :  . - 

 :  . - 
. - 

 .  : 


 


 - 2010      



Id
ar

a 
G

hu
fr

an

 
 

 






    




 




 
 : 


 : 

 : 
:  : 

 : 


 : 
  

  
  











 .  . 

 - 2010      



Id
ar

a 
G

hu
fr

an

 



 



  
 

 
 





  


 2010  08 
 









 . 
 .

 


 - 2010      



Id
ar

a 
G

hu
fr

an

    

 

 










 

 


  
  



 







 - 2010      



Id
ar

a 
G

hu
fr

an



 




 

 Open 



 Compromise 
 Compromise 

 Compromise 


 Compromise 




 





 - 2010      



Id
ar

a 
G

hu
fr

an




















 Compromise 





 - 2010      



Id
ar

a 
G

hu
fr

an









 


  
 
  


 
   
   
  
  


 
 

 - 2010      



Id
ar

a 
G

hu
fr

an

 
 
 




  
 
  
  
 

 
 
 
 

 







 - 2010      



Id
ar

a 
G

hu
fr

an

  

   

  








 






 

 




 - 2010      



Id
ar

a 
G

hu
fr

an



 

















 - 2010      



Id
ar

a 
G

hu
fr

an

  





 




 




 
 

  


 


 


 


 

 - 2010      



Id
ar

a 
G

hu
fr

an


 








 





 




 




 




 





 




 - 2010      



Id
ar

a 
G

hu
fr

an

 

  
 

 








  




































 




 - 2010      



Id
ar

a 
G

hu
fr

an

     


  1431  2010  18
  19 

  20 
  21   14  10 

  22  30  600

  23  100 
 17   24 

 33  
  25  20 

  26 
  27 

  28 
  29 

 10   

 31  50   30 
  

    32
 

 48     
 3  30  3   2  


  57  

  4  85  6  4 
  5  100  60 

  7  19   6 
 21 

 - 2010      


