


ȲȫȳȹȾȫȳȰȴȨ Ȧɑɋɐɗɋɏ ȵɆɈɑɔɈɎɝ 
Ɋ.ɚ.-ɒ.ɓ., ɕɖɔɚɋɗɗɔɖ 

 

ȰɆɚɋɊɖɆ ɷ 70 
çȺɎɍɎɐɆ ɘɈɋɖɊɔɉɔ ɘɋɑɆ Ɏ 

ɓɆɓɔɗɎɗɘɋɒè 



ȳȦȵȶȦȨȱȫȳȮȫ ȵȴȪȩȴȸȴȨȰȮ 140800: 
    

ɅȪȫȶȳȦɅ ȺȮȭȮȰȦ Ȯ ȸȫȻȳȴȱȴȩȮȮ 
 

ȵȶȴȺȮȱɂ: ɚɎɍɎɐɆ ɐɔɓɊɋɓɗɎɖɔɈɆɓɓɔɉɔ 
ɗɔɗɘɔɥɓɎɥ ɈɋɟɋɗɘɈɆ 

ȵɔɊɉɔɘɔɈɐɆ ɈɡɕəɗɐɓɎɐɔɈ ɈɋɊɋɘɗɥ Ɉ ɗɑɋɊəɤɟɎɛ ɔɇɑɆɗɘɥɛ: 
ɚɎɍɎɐɆ ɐɔɓɊɋɓɗɎɖɔɈɆɓɓɔɉɔ ɗɔɗɘɔɥɓɎɥ ɈɋɟɋɗɘɈɆ; 
ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɗɎɓɛɖɔɘɖɔɓɓɔɉɔ ɎɍɑəɝɋɓɎɥ ɗ ɈɋɟɋɗɘɈɔɒ; 
ɚɎɍɎɐɆ ɓɎɍɐɎɛ ɘɋɒɕɋɖɆɘəɖ;  
ɚɎɍɎɐɆ ɓɆɓɔɗɎɗɘɋɒ; 
ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɑɆɍɋɖɓɔɉɔ ɎɍɑəɝɋɓɎɥ ɗ ɈɋɟɋɗɘɈɔɒ; 
ɚɎɍɎɐɆ ɚɆɍɔɈɡɛ ɕɋɖɋɛɔɊɔɈ (ɐɔɒɕɢɤɘɋɖɓɔɋ ɒɔɊɋɑɎɖɔɈɆɓɎɋ); 
ɚɎɍɎɐɆ ɘɔɓɐɎɛ ɕɑɋɓɔɐ; 
ɚɎɍɎɐɆ ɒɆɉɓɎɘɓɡɛ ɥɈɑɋɓɎɏ; 
ɑɆɍɋɖɡ ɓɆ ɗɈɔɇɔɊɓɡɛ ɣɑɋɐɘɖɔɓɆɛ; 
ɚɔɘɔɓɎɐɆ Ɏ ɎɓɘɋɉɖɆɑɢɓɆɥ ɔɕɘɎɐɆ; 
ɓɋɏɘɖɔɓɓɡɋ ɒɋɘɔɊɡ ɎɗɗɑɋɊɔɈɆɓɎɥ ɐɔɓɊɋɓɗɎɖɔɈɆɓɓɡɛ ɗɖɋɊ; 
ɎɗɗɑɋɊɔɈɆɓɎɋ ɣɑɋɐɘɖɔɒɎɉɖɆɜɎɎ Ɉ ɓɆɓɔɗɘɖəɐɘəɖɆɛ 

ʂʘʬʝʜʨʘ ˉ 70 
çʌʠʟʠʢʘ ʪʚʝʨʜʦʛʦ 
ʪʝʣʘ ʠ ʥʘʥʦʩʠʩʪʝʤè 



ʂʘʬʝʜʨʘ  

ʬʠʟʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ˉ 25  

ʦʙʨʘʟʦʚʘʥʘ ʚ ʄʀʌʀ ʚ 1963 ʛ.  

ʧʨʠ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ  

ʘʢʘʜʝʤʠʢʦʚ 

ʀ.ʂ.ʂʠʢʦʠʥʘ ʠ ʅ.ɻ.ɹʘʩʦʚʘ. 

 

ʇʝʨʚʳʤ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ 

ʙʳʣ ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ  

ʖ.ɸ.ɹʳʢʦʚʩʢʠʡ. 

 

     ɺ 2008 ʛ. ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʢʘʬʝʜʨʫ  

     ʬʠʟʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ  

     ʥʘʥʦʩʠʩʪʝʤ ˉ70  

        

Ȯɍ ɎɗɘɔɖɎɎ ɐɆɚɋɊɖɡ: 



ȳɆ ɐɆɚɋɊɖɋ ɕɖɋɕɔɊɆɤɘ 12  ɈɋɊəɟɎɛ əɝɋɓɡɛ ȶȳȼ 
çȰəɖɝɆɘɔɈɗɐɎɏ ɎɓɗɘɎɘəɘè, ȺȮȦȳ, ȮȰ ȶȦȳ, ȴȮȨȸ 
ȶȦȳ, ȮɅȺ ȶȦȳ.  
Ȩ 2013-20 15 ɉɉ. ɍɆɟɎɟɋɓɔ 8 ɐɆɓɊɎɊɆɘɗɐɎɛ Ɏ 1 
ɊɔɐɘɔɖɗɐɆɥ ɊɎɗɗɋɖɘɆɜɎɥ. 
Ȩ 2013-20 15 ɉɉ. 18  ɗɔɘɖəɊɓɎɐɔɈ, ɆɗɕɎɖɆɓɘɔɈ Ɏ 
ɗɘəɊɋɓɘɔɈ ɗɘɆɌɎɖɔɈɆɑɎɗɢ Ɏ ɕɖɔɈɔɊɎɑɎ 
ɎɗɗɑɋɊɔɈɆɓɎɥ Ɉ ɓɆəɝɓɡɛ ɜɋɓɘɖɆɛ ȮɘɆɑɎɎ, 
ȩɋɖɒɆɓɎɎ, ȺɖɆɓɜɎɎ, ȾɈɋɜɎɎ Ɏ ȵɔɑɢɞɎ.  
Ȩ 2015  ɉɔɊə ɗɔɘɖəɊɓɎɐɆɒɎ, ɆɗɕɎɖɆɓɘɆɒɎ Ɏ 
ɗɘəɊɋɓɘɆɒɎ ɐɆɚɋɊɖɡ ɔɕəɇɑɎɐɔɈɆɓɔ 76  ɗɘɆɘɋɏ Ɉ 
ɈɋɊəɟɎɛ ɖɔɗɗɎɏɗɐɎɛ Ɏ ɍɆɖəɇɋɌɓɡɛ ɓɆəɝɓɡɛ 
ɌəɖɓɆɑɆɛ, ɗɊɋɑɆɓɔ 45 ɊɔɐɑɆɊɔɈ ɓɆ 
ɒɋɌɊəɓɆɖɔɊɓɡɛ Ɏ ɓɆ ɓɆɜɎɔɓɆɑɢɓɡɛ 
ɐɔɓɚɋɖɋɓɜɎɥɛ.  
Ȩ 2014 ɉɉ. ɐɆɚɋɊɖɆ ɈɡɎɉɖɆɑɆ ɉɖɆɓɘ ȶɔɗɗɎɏɗɐɔɉɔ 
ɓɆəɝɓɔɉɔ ɚɔɓɊɆ ɔɇɠɋɒɔɒ Ɉ 20  ɒɑɓ. ɖəɇ. Ɉ ɉɔɊ. 

ȷɔɗɘɆɈ ɐɆɚɋɊɖɡ:  
11 ɊɔɐɘɔɖɔɈ Ɏ 16 ɐɆɓɊɎɊɆɘɔɈ ɚɎɍɎɐɔ-

ɒɆɘɋɒɆɘɎɝɋɗɐɎɛ ɓɆəɐ,  
10 ɕɖɔɚɋɗɗɔɖɔɈ, 12 ɊɔɜɋɓɘɔɈ Ɏ 12 

ɆɗɕɎɖɆɓɘɔɈ 



Ɋ.ɚ.-ɒ.ɓ., ɕɖɔɚɋɗɗɔɖ Ȧ.ȵ.ȲɋɓəɞɋɓɐɔɈ 
Ɋ.ɚ.-ɒ.ɓ., ɕɖɔɚɋɗɗɔɖ ȵ.Ȧ.ȦɑɋɐɗɋɋɈ 
Ɋ.ɘ.ɓ.,       ɕɖɔɚɋɗɗɔɖ Ȩ.ȷ.ȨɡɗɔɜɐɎɏ 
Ɋ.ɚ.-ɒ.ɓ., ɕɖɔɚɋɗɗɔɖ Ȩ.Ȧ.ȰɆɞəɖɓɎɐɔɈ 
Ɋ.ɚ.-ɒ.ɓ., ɕɖɔɚɋɗɗɔɖ Ȧ.Ȯ.ȲɆɏɒɎɗɘɔɈ 
Ɋ.ɚ.-ɒ.ɓ., ɕɖɔɚɋɗɗɔɖ Ƀ.Ȧ.ȲɆɓɡɐɎɓ 
Ɋ.ɚ.-ɒ.ɓ., ɕɖɔɚɋɗɗɔɖ Ȩ.ȳ.ȳɋɈɔɑɎɓ 
Ɋ.ɚ.-ɒ.ɓ., ɕɖɔɚɋɗɗɔɖ Ȯ.Ȧ.ȶəɊɓɋɈ 
Ɋ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ        Ȧ.Ȧ.ȷɎɓɝɋɓɐɔ 
Ɋ.ɚ.-ɒ.ɓ., ɕɖɔɚɋɗɗɔɖ, ɉ.ɓ.ɗ. Ȩ.Ʉ.ȺɔɒɎɓɗɐɎɏ 
 

ȵɖɋɕɔɊɆɈɆɘɋɑɢɗɐɎɏ ɗɔɗɘɆɈ 
ɐɆɚɋɊɖɡ: 



ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ ȧ.ȧ.ȭɋɑɋɓɋɖ  
ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ Ȧ.Ȧ.ȮɈɆɓɔɈ 
ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ ȵ.Ⱥ.ȰɆɖɜɋɈ 
ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ Ȧ.Ȩ.ȰəɍɓɋɜɔɈ 
ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ Ʉ.Ȧ.ȲɎɘɥɉɎɓ 
ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ Ȩ.ȱ.ȳɔɗɎɐ  
ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ Ȯ.ȵ.ȷɎɕɆɏɑɔ  
ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ Ȧ.Ȩ.ȾɋɑɥɐɔɈ 
ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ Ȯ.Ȧ.ȶəɊɓɋɈ 
Ɋɔɜɋɓɘ ȴ.ȧ.ȲɆɈɖɎɜɐɎɏ 
ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ Ȧ.Ȧ.ɅɖɔɗɑɆɈɜɋɈ 
ɐ.ɚ.-ɒ.ɓ., Ɋɔɜɋɓɘ Ȧ.Ȯ.ȵɔɊɑɎɈɆɋɈ 
ɐ.ɚ.-ɒ.ɓ., ɆɗɗɎɗɘɋɓɘ Ʉ.Ȧ.ȲɆɘɈɋɋɈ  
ɆɗɗɎɗɘɋɓɘ ȷ.Ȩ.ȵɔɐɖɔɈɗɐɎɏ 
ɆɗɗɎɗɘɋɓɘ ȴ.Ȩ.ȩɖɎɞɎɓɆ 

ȵɖɋɕɔɊɆɈɆɘɋɑɢɗɐɎɏ ɗɔɗɘɆɈ 
ɐɆɚɋɊɖɡ: 



ȲɋɌɊəɓɆɖɔɊɓɡɋ ɗɈɥɍɎ ɐɆɚɋɊɖɡ: 

-  ȳɆɜɎɔɓɆɑɢɓɡɏ ɗɎɓɛɖɔɘɖɔɓɓɡɏ ɜɋɓɘɖ DESY, ȩɆɒɇəɖɉ, ȩɋɖɒɆɓɎɥ, 
-  ȫɈɖɔɕɋɏɗɐɎɏ ɖɋɓɘɉɋɓɔɈɗɐɎɏ ɑɆɍɋɖ ɓɆ ɗɈɔɇɔɊɓɡɛ ɣɑɋɐɘɖɔɓɆɛ XFEL, 
ȩɆɒɇəɖɉ, ȩɋɖɒɆɓɎɥ, 
-  ȳɆɜɎɔɓɆɑɢɓɡɏ ɗɎɓɛɖɔɘɖɔɓɓɡɏ ɜɋɓɘɖ BESSY-II , ȧɋɖɑɎɓ, ȩɋɖɒɆɓɎɥ, 
-  ȫɈɖɔɕɋɏɗɐɎɏ ɗɎɓɛɖɔɘɖɔɓɓɡɏ ɜɋɓɘɖ ESRF (ȩɖɋɓɔɇɑɢ, ȺɖɆɓɜɎɥ), 
-  ȷɎɓɛɖɔɘɖɔɓɓɡɏ ɜɋɓɘɖ MAX-lab, ȱəɓɊ, ȾɈɋɜɎɥ, 
-  ȷɎɓɛɖɔɘɖɔɓɓɡɏ ɜɋɓɘɖ SOLEIL  (ȷɆɓɘ-ȦəɇɎɓ, ȺɖɆɓɜɎɥ), 
- ȲɋɌɊəɓɆɖɔɊɓɆɥ ɑɆɇɔɖɆɘɔɖɎɥ ɗɎɑɢɓɡɛ ɒɆɉɓɎɘɓɡɛ ɕɔɑɋɏ Ɏ ɓɎɍɐɎɛ     
ɘɋɒɕɋɖɆɘəɖ (ȨɖɔɜɑɆɈ, ȵɔɑɢɞɆ),  
-  University of Arizona, Tucson ( ȷȾȦ),  
-  Florida State University ( ȷȾȦ),  
-  University of Wollongong ( ȦɈɗɘɖɆɑɎɥ),  
-  Institute of Solid State Physics, University of Latvia,  
-  Technics University Delft (Holand),  
-  Institute of Photonic Technology, Jena Germany,  
-  Max -Planck -Institute of Quantum Optics (Garching, Germany)  
-  Aston  University ( ȨɋɑɎɐɔɇɖɎɘɆɓɎɥ),  
-  Uppsala University ( ȾɈɋɜɎɥ)  
-  University of Michigan ( ȷȾȦ),  
-  Physikalisch -Technische Bundesanstalt (PTB, ȩɋɖɒɆɓɎɥ)  
-  College of William & Mary, Williamsburg, ȷȾȦ  



1. ȦɗɕɎɖɆɓɘ ɐɆɚɋɊɖɡ Ʉ.Ȧ.ȲɆɘɈɋɋɈ Ɉ 2010 ɓɆɉɖɆɌɊɋɓ ɚɎɖɒɔɏ IBM  
ɕɖɋɒɎɋɏ ɎɒɋɓɎ ȳɔɇɋɑɋɈɗɐɔɉɔ ɑɆəɖɋɆɘɆ Ȱ.Ȧ.ȲɤɑɑɋɖɆ Ɏ ɉɖɆɓɘɔɒ 
Ɉ 5000 

2.  ȦɗɕɎɖɆɓɘ ɐɆɚɋɊɖɡ ȷ.Ȩ.ȵɔɐɖɔɈɗɐɎɏ Ɉ 2010 ɓɆɉɖɆɌɊɋɓ 
ɊɎɕɑɔɒɔɒ 2-ɔɏ ɗɘɋɕɋɓɎ ȸɖɋɘɢɋɉɔ ȲɋɌɊəɓɆɖɔɊɓɔɉɔ ȺɔɖəɒɆ ɕɔ 
ȳɆɓɔɘɋɛɓɔɑɔɉɎɥɒ ȶɔɗɓɆɓɔ-2010 Ɏ ȩɖɆɓɘɔɒ çȹɒɓɎɐè ɚɔɓɊɆ 
ȧɔɖɘɓɎɐɆ. 

3. ȦɗɕɎɖɆɓɘ ɐɆɚɋɊɖɡ Ȧ.Ȩ.ȷɎɈɆɐ Ɉ 2011 ɉ. ɓɆɉɖɆɌɊɋɓ ɊɎɕɑɔɒɔɒ 
ɕɔɇɋɊɎɘɋɑɥ ɚɔɖəɒɆ çȶɔɗɗɎɥ, ɈɕɋɖɋɊ!è Ɉ ȷɐɔɑɐɔɈɔ ɓɆ ɎɘɔɉɔɈɔɒ 
ɒɋɖɔɕɖɎɥɘɎɎ çȭɈɔɖɡɐɎɓɗɐɔɉɔ ɕɖɔɋɐɘɆè. 

4. Ȩ 2011-2012 ɉɉ. ɆɗɕɎɖɆɓɘɆɒ ɐɆɚɋɊɖɡ Ȧ.Ȩ.ȷɎɈɆɐə,  
ȳ.ȳ.ȷɎɘɓɎɐɔɈə, Ȧ.Ȧ.ɅɖɔɗɑɆɈɜɋɈə Ɏ Ȳ.ȲɎɓɓɋɐɆɋɈə ɕɖɎɗəɌɊɋɓɆ 
ɗɘɎɕɋɓɊɎɥ ȵɖɋɍɎɊɋɓɘɆ ȶȺ; ɆɗɕɎɖɆɓɘɐɋ ȴ.Ȩ.ȩɖɎɞɎɓɔɏ ï 
ɗɘɎɕɋɓɊɎɥ ȵɖɆɈɎɘɋɑɢɗɘɈɆ ȶȺ. 

5. Ȩ 2012-2013 ɉɉ. ɆɗɗɎɗɘɋɓɘ Ʉ.Ȧ.ȲɆɘɈɋɋɈ ɓɆɉɖɆɌɊɋɓ ɉɖɆɓɘɔɒ 
ȵɖɋɍɎɊɋɓɘɆ ȶȺ ɒɔɑɔɊɔɒə ɐɆɓɊɎɊɆɘə ɓɆəɐ. 

6. Ȩ 2014 ɉ. ɆɗɗɎɗɘɋɓɘ ȷ.Ȩ.ȵɔɐɖɔɈɗɐɎɏ ɓɆɉɖɆɌɊɋɓ ɉɖɆɓɘɔɒ 
ȵɖɋɍɎɊɋɓɘɆ ȶȺ ɒɔɑɔɊɔɒə ɐɆɓɊɎɊɆɘə ɓɆəɐ. 

7. Ȩ 2014 ɉ. ɆɗɕɎɖɆɓɘ Ȳ.Ȧ.ȴɗɎɕɔɈ ɓɆɉɖɆɌɊɋɓ ɉɖɆɓɘɔɒ ȵɖɋɍɎɊɋɓɘɆ 
ȶȺ Ɋɑɥ ɆɗɕɎɖɆɓɘɔɈ. 

  

ȳɆəɝɓɡɋ ɓɆɉɖɆɊɡ ɒɔɑɔɊɡɛ əɝɋɓɡɛ Ɉ 2010-2014 ɉ. 



ȦɑɋɐɗɆɓɊɖ ɅɖɔɗɑɆɈɜɋɈ 
(ɕɖɎɒɋɖ ɗɑɆɈɓɔɉɔ ɕəɘɎ ɔɘ ɈɡɕəɗɐɓɎɐɆ ɑɎɜɋɥ Ɋɔ 

ɒɔɑɔɊɔɉɔ əɝɋɓɔɉɔ, ɐ.ɚ.-ɒ.ɓ., ɊɔɜɋɓɘɆ) 

ȦɑɋɐɗɆɓɊɖ ȦɓɆɘɔɑɢɋɈɎɝ ɅɖɔɗɑɆɈɜɋɈ Ɉ 2003 ɉ. ɍɆɐɔɓɝɎɑ 
ɑɎɜɋɏ ɷ1511,Ɉ 2009ɉ. ɗ ɔɘɑɎɝɎɋɒ ɔɐɔɓɝɎɑ ȲɔɗɐɔɈɗɐɎɏ 
ɎɓɌɋɓɋɖɓɔ-ɚɎɍɎɝɋɗɐɎɏ ɎɓɗɘɎɘəɘ, ɚɆɐəɑɢɘɋɘ ȨɡɗɞɎɏ 
ɚɎɍɎɝɋɗɐɎɏ ɐɔɑɑɋɊɌ, Ɏ ɋɉɔ ɊɎɕɑɔɒɓɆɥ ɖɆɇɔɘɆ ɇɡɑɆ 
ɓɆɉɖɆɌɊɋɓɆ ɒɋɊɆɑɢɤ ȨɗɋɖɔɗɗɎɏɗɐɔɉɔ ɐɔɓɐəɖɗɆ ɓɆəɝɓɔ-
ɎɗɗɑɋɊɔɈɆɘɋɑɢɗɐɎɛ ɖɆɇɔɘ ɗɘəɊɋɓɘɔɈ ɈəɍɔɈ Ɉ ɔɇɑɆɗɘɎ 
ɓɆɓɔɘɋɛɓɔɑɔɉɎɏ Ɏ ɓɆɓɔɒɆɘɋɖɎɆɑɔɈ ɕɔ ɖɆɍɊɋɑə 
çȺəɓɐɜɎɔɓɆɑɢɓɡɋ ɓɆɓɔɒɆɘɋɖɎɆɑɡ Ɋɑɥ ɣɓɋɖɉɋɘɎɐɎè.  
Ȩ 2012 ɉ. ɍɆɐɔɓɝɎɑ ɆɗɕɎɖɆɓɘəɖə ȳȮɅȹ ȲȮȺȮ ɕɔ ɐɆɚɋɊɖɋ 
ɚɎɍɎɐɎ ɘɈɋɖɊɔɉɔ ɘɋɑɆ Ɏ ɓɆɓɔɗɎɗɘɋɒ ɷ 70, ɍɆɟɎɘɎɑ 
ɐɆɓɊɎɊɆɘɗɐəɤ ɊɎɗɗɋɖɘɆɜɎɤ Ɏ ɗɘɆɑ ɆɗɗɎɗɘɋɓɘɔɒ, 
ɕɔɇɋɊɎɘɋɑɋɒ ɐɔɓɐəɖɗɆ ɒɔɑɔɊɡɛ ɕɖɋɕɔɊɆɈɆɘɋɑɋɏ, ɑɆəɖɋɆɘɔɒ 
ɉɖɆɓɘɔɈ ȵɖɋɍɎɊɋɓɘɆ ȶȺ. 
ȵɖɔɈɔɊɎɑ ɎɗɗɑɋɊɔɈɆɓɎɥ Ɉ ɗɎɓɛɖɔɘɖɔɓɓɡɛ ɜɋɓɘɖɆɛ ȩɋɖɒɆɓɎɎ 
(DESY, ȩɆɒɇəɖɉ; BESSY-II, ȧɋɖɑɎɓ), ȺɖɆɓɜɎɎ (SOLEIL) Ɏ 
ȾɈɋɜɎɎ (MAX-lab, ȱəɓɊ). ȷɔɆɈɘɔɖ 35 ɗɘɆɘɋɏ Ɉ ɈɋɊəɟɎɛ 
ɒɋɌɊəɓɆɖɔɊɓɡɛ ɌəɖɓɆɑɆɛ Ɏ 65 ɊɔɐɑɆɊɔɈ ɓɆ ɒɋɌɊəɓɆɖɔɊɓɡɛ 
Ɏ ɓɆɜɎɔɓɆɑɢɓɡɛ ɐɔɓɚɋɖɋɓɜɎɥɛ. 
Ȩ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ï Ɋɔɜɋɓɘ ɐɆɚɋɊɖɡ ɚɎɍɎɐɎ ɘɈɋɖɊɔɉɔ ɘɋɑɆ 
Ɏ ɓɆɓɔɗɎɗɘɋɒ ɷ 70 Ɏ ɓɆəɝɓɡɏ ɗɔɘɖəɊɓɎɐ ȫɈɖɔɕɋɏɗɐɔɉɔ 
ɑɆɍɋɖɆ ɓɆ ɗɈɔɇɔɊɓɡɛ ɣɑɋɐɘɖɔɓɆɛ XFEL (ȩɆɒɇəɖɉ, ȩɋɖɒɆɓɎɥ) 


