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ABSTRACT 

 In this work we consider the basic problems of astrophysical observation. We recommend new two 

principles of astrophysical observation.  According to the minimal principle we can in the near future create 

sinchron virtual  laboratory combining the Space and ground-based one. 

 

Keywords: spectrum, ground-based astronomical telescopes, astrophysical observation, sinchron virtual 

laboratory, optic band, supernova. 

 

Traditional investigation of stellar and galactic processes and their developments based on using 

electromagnetic radiation in different ground-based astronomical telescopes. The energy levels of atoms and 

molecules have an important implication for observational astronomy because ground-based observations 

can detect only radiation that can penetrate through the Earth's atmosphere. The atoms of most elements 

have energy levels of the order of E ~ 10 eV. Using the relation between photon energy and wavelength, 

(E/eV) ~(12345/𝛌)Ả, we conclude that photons with 𝛌≤103Ả will be absorbed by the atmosphere of the 

Earth, leading to ionisation of the upper layers. Further, the rotational and the vibrational energy levels of 

molecules like 𝐻2O and C𝑂2 (which exist in the atmosphere) fall in the IR band and this causes the IR 

radiation also to be absorbed by the Earth atmosphere, although to somewhat lesser degree than the higher 

energy radiation. Because of these effects, the ground-based observations are essentially limited to visible 

~5000 Ả and radio (𝛌> 1 cm, 𝛎< 3 x1010 Hz) waves. There is, however, another limitation arising from the 

fact that very long- wavelength radiation (𝛌~100m) cannot propagate through the plasma in the ionosphere 

and is reflected back. To obtain information about all other wavelength regimes, it is necessary to make 

observations from high altitudes, for example, from balloons, aircrafts, spacecrafts, satellites, etc.[1,2] 

It is obvious that the kind of technology required for successfully operating a space-based observatory is 

quite different (and more difficult) compared with that for ground-based observations. As a result, the 

quality and quantity of data available in different wave bands can be significantly different. For instance  on 

the Sunspote the temperature in optic band is about 45000 K. The Habble Space x-ray band telescope give 

more 1.5х106𝐾0. The reason for differencies the two value that many atoms lose its external optic electrons 

and work X-Ray radiation canals. In the Solar corona the temperature is about  3 million degree.  

Modern developments of the Space apparatus give us possibility observation the nature of stellar and 

galactic processes and its spectrum of the electromagnetic radiations. In our opinion to study the nature of 

stars and galaxies we must adopt as basis following principle I (or minimal principle). To state of the 
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external nature and its processes of the stars and galaxies necessary investigation of complete 

spectrum electromagnetic radiations. 

For example, we can use the minimal principle of the electromagnetic observation of the stars and galaxies 

in the galaxy M-84 in optic band (picture-1).We can observe egg form of the M-84 galaxy. Observing  the 

galaxy  M-84 in the radio band (2-picture) we can see the black hole and its jets. In the optic and radio band 

we can see two different pictures. 

 
       

FIG.1.  View of the M-84 galaxy               FIG.2. View of the M-84  galaxy 

In optic band                                               in radio band 

In the pictures 3 and 4 in the optic and radio band we can see stellar(SN-1054) explosion. In  picture 4 in the 

radio band seen pulsar or neutron star in the center. In  picture 3 in the optic band  the pulsar absent. In the  

radio band neutron star is present as radiosource.We observe two different type pictures. 

In the optic band in the Space a supernova (SN) explosion is observed on average in 100 years. In the x-ray 

band frenquency observation supernova explosion to take place daiIy event in the Space. In the picture 5- 

and 6  in  Space view in the optic and X-Ray band [3]. 

   The bringing facts in the optic and the x-ray band differ about 10000 times. This  

facts indicate rightness of our the astrophysical minimal principle(I) of observation with full spectrum of the 

electromagnet rays. To certify  external nature  of the stars and galaxies it is necessary  minimal principle 

(I). The word minimal means in order to observation we must at least use only full spectrum of 

electromagnet radiation. 

 
FIG.3. The Crabs supernova explosion        FIG.4. Pulsar(neytron Star). 

               In optic band.                                               In radio band. 

For complete observation including the internal nature of stars and galaxies we must use all 

electromagnetic radiations (photons), other fundamental particles, elementary particles, nucleis and 
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statistical fields. This is the meaning of maximal principle (II) of observation. The realization of maximal 

principle may take very long time in the future.  

According to the minimal principle we can in the near future create sinchron virtual laboratory combining 

the Space and ground-based one. These laboratories can be near constatation truth factic picture for the 

astrophysical objects. The Space and ground-based telescopes must be simultaneously directed to the same 

astrophysical objects. 
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