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ɺ 1929 ʛʦʜʫ ʕʜʚʠʥ ʍʘʙʙʣ ʦʙʥʘʨʫʞʠʣ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʨʘʩʥʳʤ ʩʤʝʱʝʥʠʝʤ ʛʘʣʘʢʪʠʢ ʠ 

ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʥʠʭ (ɿʘʢʦʥ ʍʘʙʙʣʘ): 

                                                                      H0=                                           (1Mʧʢ Ą3.09Ĭ1019 ʢʤ)       

                                                                                                                          1 ʧʢ = 3.26 ʩʚʝʪ.ʛʦʜʘ 

ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ɺʩʝʣʝʥʥʦʡ, ʚʚʝʜʸʥʥʫʶ ʌʨʠʜʤʘʥʦʤ 

  

ɺ 1964 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʝ ʨʘʜʠʦʘʩʪʨʦʥʦʤʳ ɸ. ʇʝʥʟʠʘʩ ʠ ʈ. ɺʠʣʩʦʥ ʦʪʢʨʳʣʠ ʤʠʢʨʦʚʦʣʥʦʚʳʡ 

ʢʦʩʤʠʯʝʩʢʠʡ ʬʦʥ ʵʣʝʢʪʨʦ-ʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʠʟʤʝʨʠʣʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ = 3 ʂ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʣʦ, ʯʪʦ ʫ ɺʩʝʣʝʥʥʦʡ ʙʳʣʦ ʥʘʯʘʣʦ ʚ ʚʠʜʝ çɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘè 

 

ɺ 1998 ʛʦʜʫ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʪʦ ɺʩʝʣʝʥʥʘʷ  ʫʩʢʦʨʷʝʪ ʩʚʦʸ ʨʘʩʰʠʨʝʥʠʝ  

ʟʘ ʩʯʝʪ çʪʝʤʥʦʡ ʵʥʝʨʛʠʠè 3 

1. ʄʦʜʝʣʴ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ɺʩʝʣʝʥʥʦʡ 
ɺʩʝʣʝͥʥʥʘʷ ʌʨʠͥʜʤʘʥʘ  ð ʧʝʨʚʘʷ ʠʟ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʤʦʜʝʣʝʡ ɺʩʝʣʝʥʥʦʡ 

ʧʨʝʜʣʦʞʝʥʘ ɸ.ɸ.ʌʨʠʜʤʘʥʦʤ ʚ Zeitschrift f¿r Physik ʚ 1922 ʠ 1924 ʛʛ. ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʪʝʦʨʠʠ ʛʨʘʚʠʪʘʮʠʠ ɸ.ʕʡʥʰʪʝʡʥʘ ʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʦʧʠʩʳʚʘʝʪ ʥʝʩʪʘʮʠʦʥʘʨʥʫʶ ɺʩʝʣʝʥʥʫʶ, ʦʙʣʘʜʘʶʱʫʶ ʢʨʠʚʠʟʥʦʡ 

ʪʨʸʭʤʝʨʥʦʛʦ ʥʝʝʚʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʠʜʝʷ ɸʕ) ʩ ʤʝʥʷʶʱʝʡʩʷ ʚʦ ʚʨʝʤʝʥʠ 

ʢʨʠʚʠʟʥʦʡ (ʠʜʝʷ ɸʌ). 

  

ʈʝʰʝʥʠʝ ʌʨʠʜʤʘʥʘ ʙʳʣʦ ʚʥʘʯʘʣʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʦʩʧʨʠʥʷʪʦ ɸ.ʕʡʥʰʪʝʡʥʦʤ, 

ʚʧʦʩʣʝʜʩʪʚʠʠ ɸ.ʕ. ʥʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʣ, ʯʪʦ ʥʘʯʘʣʦ ʪʝʦʨʠʠ ʨʘʩʰʠʨʷʶʱʝʡʩʷ 

ɺʩʝʣʝʥʥʦʡ ʧʦʣʦʞʠʣ ɸ.ɸ. ʌʨʠʜʤʘʥ. ʉʦʚʨʝʤʝʥʥʘʷ ȿCDM ʤʦʜʝʣʴ                                

ʧʦ-ʩʫʱʝʩʪʚʫ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʌʨʠʜʤʘʥʘ, ʥʦ ʫʞʝ ʩ ʫʯʸʪʦʤ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʩʪʦʷʥʥʦʡ ʠ ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ. 

ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʌʨʠʜʤʘʥ ʚ 1916 ʛʦʜʫ 

(1888 ð 1925) 

67.80Ñ0.77 (ʢʤ/ʩ)/Mʧʢ 
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11/15/2017ɹʦʣʦʟʜʳʥʷ 

24.11.2011 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʬʦʥʘ (ʨʝʣʠʢʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ) ʧʦ ʥʝʙʝʩʥʦʡ ʩʬʝʨʝ 

(ʠʟʤʝʨʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 9-ʣʝʪʥʝʡ ʵʢʩʧʦʟʠʮʠʠ ʩʦ ʩʧʫʪʥʠʢʘ WMAP).   

 

ɼʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ȿCDM ʠ ʠʥʬʣʷʮʠʦʥʥʫʶ ʪʝʦʨʠʶ ɺʩʝʣʝʥʥʦʡ:  

ʚʦʟʨʘʩʪ 13.77 ʤʣʨʜ. ʣʝʪ, ʙʘʨʠʦʥʥʘʷ ʤʘʪʝʨʠʷ ð 4 %, ʪʸʤʥʘʷ ʤʘʪʝʨʠʷ ð 23 %, ʪʸʤʥʘʷ ʵʥʝʨʛʠʷ ð 73 %.         

ʊ=2,72548 Ñ 0,00057 ʂ 

 
The signal from our galaxy was subtracted using the multi-frequency data. This image shows a temperature range of Ñ 200 microKelvin.  

http://map.gsfc.nasa.gov/media/121238/index.html  

http://map.gsfc.nasa.gov/media/121238/index.html
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2.  ʅʫʢʣʝʦʩʠʥʪʝʟ 

http://nuclphys.sinp.msu.ru/spargalka/062.htm  

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʛʣʘʚʥʳʭ ʤʝʭʘʥʠʟʤʘ 

ʥʫʢʣʝʦʩʠʥʪʝʟʘ ʚʦ ɺʩʝʣʝʥʥʦʡ:  

1. ʇʝʨʚʠʯʥʳʡ (ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʡ ʠʣʠ 

ʜʦʟʚʸʟʜʥʳʡ) ʥʫʢʣʝʦʩʠʥʪʝʟ,  

2. ʉʠʥʪʝʟ ʷʜʝʨ ʚ ʟʚʸʟʜʘʭ ʠ ʧʨʠ ʚʟʨʳʚʘʭ 

ʟʚʸʟʜ (ʟʚʸʟʜʥʳʡ),  

3. ʅʫʢʣʝʦʩʠʥʪʝʟ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ. 

 

ɺ ʛʦʨʷʯʝʤ ʧʨʦʪʦ-ʚʝʱʝʩʪʚʝ ɺʩʝʣʝʥʥʦʡ, 

ʩʦʜʝʨʞʘʚʰʝʤ ʧʨʦʪʦʥʳ ʠ ʥʝʡʪʨʦʥʳ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ å 109 ʂ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ 

ʩʣʠʷʥʠʷ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʣʸʛʢʠʝ ʷʜʨʘ.  

ʇʨʠ ʧʣʦʪʥʦʩʪʠ ʚʝʱʝʩʪʚʘ  ɟ ~ 10-3 - 10-4 ʛ/ʩʤ3 ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝʡʪʨʦʥ ʠ ʧʨʦʪʦʥ ʥʝ 

ʧʨʦʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʟʘ ʚʨʝʤʷ ʧʝʨʚʠʯʥʦʛʦ ʥʫʢʣʝʦʩʠʥʪʝʟʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 10-4. ʊʘʢ ʢʘʢ ʚ 

ʥʘʯʘʣʝ ʥʘ ʦʜʠʥ ʥʝʡʪʨʦʥ ʧʨʠʭʦʜʠʣʦʩʴ 5 ʧʨʦʪʦʥʦʚ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʯʠʩʣʦʤ ʷʜʝʨ 4He ʠ 

p ʜʦʣʞʥʦ ʙʳʪʴ ~ 1/10. ʅʘʙʣʶʜʘʝʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʝʡ ʚʦʜʦʨʦʜʘ ʠ 

ʛʝʣʠʷ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʤʠʥʫʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ. 

http://nuclphys.sinp.msu.ru/spargalka/062.htm
http://nuclphys.sinp.msu.ru/spargalka/062.htm
http://nuclphys.sinp.msu.ru/spargalka/062.htm
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ʇʝʨʚʠʯʥʳʡ ʥʫʢʣʝʦʩʠʥʪʝʟ 
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ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʦ ɺʩʝʣʝʥʥʦʡ ʦʙʨʘʟʦʚʘʣʠʩʴ ʟʚʸʟʜʳ, ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʥʫʢʣʝʦʩʠʥʪʝʟʘ 

ʩʪʘʥʦʚʷʪʩʷ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʚ ʟʚʸʟʜʘʭ. ʗʜʨʘ ʪʷʞʸʣʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʤʘʩʩʠʚʥʳʭ ʟʚʸʟʜʘʭ ʠ ʧʨʠ ʚʟʨʳʚʘʭ ʩʚʝʨʭʥʦʚʳʭ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʭʚʘʪʘ 

ʥʝʡʪʨʦʥʦʚ ʙʦʣʝʝ ʣʸʛʢʠʤʠ ʷʜʨʘʤʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ɓ- - ʨʘʩʧʘʜʦʤ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʢʦʪʦʨʳʝ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʜʘʞʝ ʤʦʣʝʢʫʣʳ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʩ ʤʝʞʟʚʸʟʜʥʦʡ ʩʨʝʜʦʡ.  

     

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʫʢʣʝʦʩʠʥʪʝʟʘ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʘʪʦʤʘʨʥʳʡ ʩʦʩʪʘʚ ɺʩʝʣʝʥʥʦʡ, 

ʛʜʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚʦʜʦʨʦʜʘ (å 91% ʘʪʦʤʦʚ) ʠ ʛʝʣʠʷ (å 8.9%), ʘ ʦʩʪʘʣʴʥʳʭ ʘʪʦʤʦʚ < 0.2%.  

ɿʚʸʟʜʥʳʡ  

ʥʫʢʣʝʦʩʠʥʪʝʟ 
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3.  ʕʚʦʣʶʮʠʷ ʟʚʸʟʜ 

http://nuclphys.sinp.msu.ru/spargalka/038a.htm  http://nuclphys.sinp.msu.ru/spargalka/056a.htm  

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʵʚʦʣʶʮʠʠ ʤʘʩʩʠʚʥʦʡ ʟʚʝʟʜʳ   

(M>25M   ) 

http://nuclphys.sinp.msu.ru/spargalka/038a.htm
http://nuclphys.sinp.msu.ru/spargalka/038a.htm
http://nuclphys.sinp.msu.ru/spargalka/038a.htm
http://nuclphys.sinp.msu.ru/spargalka/056a.htm
http://nuclphys.sinp.msu.ru/spargalka/056a.htm
http://nuclphys.sinp.msu.ru/spargalka/056a.htm
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ʏʪʦ ʞʜʸʪ ʥʘʰʝ ʉʦʣʥʮʝ? 
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4. ʂʦʩʤʠʯʝʩʢʠʝ ʣʫʯʠ 
ʇʝʨʚʠʯʥʳʝ ʢ.ʣ. 
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ɺʪʦʨʠʯʥʳʝ (ʘʪʤʦʩʬʝʨʥʳʝ) ʢ.ʣ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪ 

ʰʠʨʦʢʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʣʠʚʥʷ 

ʐʠʨʦʢʠʡ ʘʪʤʦʩʬʝʨʥʳʡ ʣʠʚʝʥʴ 

> 1 ɻʵɺ 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʧʦʪʦʢʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʣʫʯʝʡ ʚ ʘʪʤʦʩʬʝʨʝ. 
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 5.  ʊʸʤʥʘʷ ʤʘʪʝʨʠʷ ʠ ʪʸʤʥʘʷ ʵʥʝʨʛʠʷ 
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 ʈʦʪʘʮʠʦʥʥʘʷ ʢʨʠʚʘʷ  ʩʧʠʨʘʣʴʥʦʡ ʛʘʣʘʢʪʠʢʠ 

1933-1970    çʅʝʜʦʩʪʘʶʱʘʷ ʤʘʩʩʘè ɺʩʝʣʝʥʥʦʡ  

 

1954 ɺʝʨʘ ʈʫʙʠʥ,                                              

ʘʩʧʠʨʘʥʪ ɻ.ɸ.ɻʘʤʦʚʘ 

ʕʬʬʝʢʪ 

ʈʫʙʠʥ-ʌʦʨʜʘ  
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 ESA NASA Hubble 

ʅʘʙʣʶʜʘʝʤʳʝ ʵʬʬʝʢʪʳ  
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ȴɂɌ ɄɝɅɍɡɆɇɍɂ Ƀɝ ɑɒɐɓɔɇɋɚɂɡ ɒɇɚɢɔɌɂ, 
ɏɂɗɐɆɡɛɂɡɓɡ ɉɂ ɎɂɓɓɊɄɏɝɎɊ ɐɃɜɇɌɔɐɎ 

ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʣʠʥʟʠʨʦʚʘʥʠʝ  
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ʂʣʘʩʪʝʨ ʛʘʣʘʢʪʠʢ IDCS J1426 ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 10 ʤʠʣʣʠʘʨʜʦʚ ʩʚʝʪʦʚʳʭ ʣʝʪ 

ʦʪ ɿʝʤʣʠ ʩ ʦʜʝʨʞʠʪ 500 ʪʨʠʣʣʠʦʥʦʚ ʟʚʸʟʜ (~1% ʤʘʩʩʳ!), ʤʝʞʛʘʣʘʢʪʠʯʝʩʢʠʡ ʛʘʟ (~9% 

ʤʘʩʩʳ) ʠ ʪʸʤʥʫʶ ʤʘʪʝʨʠʶ (~90% ʤʘʩʩʳ !!). 
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çʋʣʳʙʢʘè ʢʣʘʩʪʝʨʘ ʛʘʣʘʢʪʠʢ SDSS J1038+4849 ,  

ʚʦʟʥʠʢʰʘʷ ʠʟ-ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʣʠʥʟʠʨʦʚʘʥʠʷ ʥʘ ʩʛʫʩʪʢʝ ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ 
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11/15/2017ɹʦʣʦʟʜʳʥʷ 

24.11.2011 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʚʦ ɺʩʝʣʝʥʥʦʡ  
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ʇʦʠʩʢ ʪʝʤʥʦʡ ʭʦʣʦʜʥʦʡ ʤʘʪʝʨʠʠ ʚ ʬʦʨʤʝ 

ʤʘʩʩʠʚʥʳʭ ʩʣʘʙʦʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNiauozUsMgCFcEHLAodn9cJPg&url=http%3A%2F%2Fwww.hep.ucl.ac.uk%2FdarkMatter%2F&bvm=bv.104615367,d.bGg&psig=AFQjCNErlpQMvLQw--5yvITl2752wQyNKA&ust=1444317430881689
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ɼʚʫʭʬʘʟʥʳʝ ʵʤʠʩʩʠʦʥʥʳʝ ʜʝʪʝʢʪʦʨʳ 
ʜʣʷ ʧʨʷʤʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ 



ȮɇɎɐɒɊɂɍɞɏɂɡ ɆɐɓɌɂ 
ɏɂ Ɍɐɒɑɕɓɇ çȿè 

ɐɔɌɒɝɔɂ 18.11.14  

ʀʜʝʦʣʦʛʠʷ 

ʵʤʠʩʩʠʦʥʥʳʭ 

ʜʚʫʭʬʘʟʥʳʭ 

ʜʝʪʝʢʪʦʨʦʚ 

ʨʘʟʨʘʙʦʪʘʥʘ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʨʦʬʝʩʩʦʨʘ ʄʀʌʀ 

ɹ.ɸ.ɼʦʣʛʦʰʝʠʥʘ 
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1969-70        ʇʨʠʥʮʠʧ ʨʝʛʠʩʪʨʘʮʠʠ 

 

 

ɹ.ɸ. ɼʦʣʛʦʰʝʠʥ ɹ.ʋ. ʈʦʜʠʦʥʦʚ ɺ.ʅ. ʃʝʙʝʜʝʥʢʦ 

Hutchinson G. W. (1948). Ionization in liquid and solid argon,  Nature, 162, pp. 610-611. 

ɼʦʣʛʦʰʝʠʥ ɹ.ɸ., ʃʝʙʝʜʝʥʢʦ ɺ.ʅ. ʠ ʈʦʜʠʦʥʦʚ ɹ.ʋ. ʅʦʚʳʡ ʤʝʪʦʜ ʨʝʛʠʩʪʨʘʮʠʠ ʪʨʝʢʦʚ ʠʦʥʠʟʠʨʫʶʱʠʭ ʯʘʩʪʠʮ ʚ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʤ ʚʝʱʝʩʪʚʝ, 

ʇʠʩʴʤʘ ʚ ɾʕʊʌ, 1970, ʪ.11, ʩʪʨ. 351-353.  
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1970-73      ʕʤʠʩʩʠʦʥʥʘʷ ʠʩʢʨʦʚʘʷ ʢʘʤʝʨʘ  ʥʘ ʞʠʜʢʦʤ ʘʨʛʦʥʝ 

 

 

ɼʦʣʛʦʰʝʠʥ ɹ.ɸ., ʃʝʙʝʜʝʥʢʦ ɺ.ʅ. ʠ ʈʦʜʠʦʥʦʚ ɹ.ʋ.  

ʅʦʚʳʡ ʤʝʪʦʜ ʨʝʛʠʩʪʨʘʮʠʠ ʪʨʝʢʦʚ ʠʦʥʠʟʠʨʫʶʱʠʭ ʯʘʩʪʠʮ ʚ 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʤ ʚʝʱʝʩʪʚʝ, ʇʠʩʴʤʘ ʚ ɾʕʊʌ, 1970, ʪ.11, 

ʩʪʨ. 351-353.  
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Bolozdynya, Egorov, Miroshnichenko, Rodionov.IEEE Trans. Nucl. Sci. v.42, n.4 (1995) 565-569  

Å  ʏʫʚʩʪʚʠʪʝʣʝʥ ʢ ʦʜʠʥʦʯʥʳʤ 

ʵʣʝʢʪʨʦʥʘʤ 

Å  ɼʚʦʡʥʦʡ ʩʠʛʥʘʣ: ʚʦʟʙʫʞʜʝʥʠʝ ʠ 

ʠʦʥʠʟʘʮʠʷ ʩʨʝʜʳ 

Å çʉʘʤʦ-ʵʢʨʘʥʠʨʦʚʢʘè 

Å  ɹʦʣʴʰʘʷ ʤʘʩʩʘ 

Å  ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʠʩʢʘ 

ʨʝʜʢʠʭ ʠ ʩʣʘʙʳʭ ʩʠʛʥʘʣʦʚ 

1995          ʕʤʠʩʩʠʦʥʥʳʡ ʜʝʪʝʢʪʦʨ çʙʝʟ ʩʪʝʥʦʢè 
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S2 ï ʵʣʝʢʪʨʦʣʶʤʠʥʝʩʮʝʥʮʠʷ 

ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʢʩʝʥʦʥʘ 

S1 ï ʩʮʠʥʪʠʣʣʷʮʠʷ ʞʠʜʢʦʛʦ 

ʢʩʝʥʦʥʘ 



2003-2013    ʕʤʠʩʩʠʦʥʥʳʝ ʜʝʪʝʢʪʦʨʳ ʭʦʣʦʜʥʦʡ ʊʸʤʥʦʡ ʄʘʪʝʨʠʠ 
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http://pandax.physics.sjtu.edu.cn/wp-content/uploads/2012/01/pandax-tpc.png
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60cm 
15cm 

30cm 
60cm 

XENON100 
170 kg 

(50 kg) 

LUX 
300 kg 

(100 kg) 

43 cm 

XENON10 
14 kg 

(5.4 kg) 

30 cm 20 cm 30 cm 

XENON100+ 
250 kg 

(100 kg) 

40 cm 

G1 
2 m 

1 m 

1 m 2 m 

XENON1ton, 

MAX, LZ3é 
2-3 ton (1 ton) 

XAX, LZ20é 

20 ton (10 ton) 

G2 

G3 

ZEPLIN-III 
12 (6.5kg) 

ʊʨʠ ʧʦʢʦʣʝʥʠʷ ʵʤʠʩʩʠʦʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ ʜʣʷ ʧʦʠʩʢʘ ʪʸʤʥʦʡ ʤʘʪʝʨʠʠ 

 

 



XENON1T ï ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʵʤʠʩʩʠʦʥʥʳʡ ʜʝʪʝʢʪʦʨ ʥʘ ʞʠʜʢʦʤ ʢʩʝʥʦʥʝ,                                                  

ʨʘʙʦʪʘʶʱʠʡ ʩʝʡʯʘʩ ʚ ʧʦʜʟʝʤʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ɻʨʘʥ ʉʘʩʩʦ (ʀʪʘʣʠʷ) 

https://phys.org/news/2017-05-xenon1t-sensitive-detector-earth-wimp.html#jCp 

https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiXkaOqt8zWAhWJJZoKHRKiBv4QjRwIBw&url=https%3A%2F%2Fphys.org%2Fnews%2F2017-05-xenon1t-sensitive-detector-earth-wimp.html&psig=AOvVaw0yw9Oy_LoGFzUgMU1ZLpBq&ust=1506844486886236
https://phys.org/news/2017-05-xenon1t-sensitive-detector-earth-wimp.html#jCp
https://phys.org/news/2017-05-xenon1t-sensitive-detector-earth-wimp.html#jCp
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https://phys.org/news/2017-05-xenon1t-sensitive-detector-earth-wimp.html#jCp
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2015-2025      ʕʢʩʧʝʨʠʤʝʥʪ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ G2 
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G3 

 
40 ʪʦʥʥ 

ʞʠʜʢʦʛʦ 

ʢʩʝʥʦʥʘ 

Aalbers et al. JCAP 1611 (2016) 017 arXiv:1606.07001 [astro-ph.IM]  

http://darwin.physik.uzh.ch/index.html
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ʇʦʠʩʢ ʭʦʣʦʜʥʦʡ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʩ ʧʦʤʦʱʴʶ ʵʤʠʩʩʠʦʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ 

G1 

 

 

 

 

 

 

 

G2 

 

G3 



36  https://ned.ipac.caltech.edu/level5/Sept16/Bertone/Bertone9.html 

ʇʦʠʩʢ ʭʦʣʦʜʥʦʡ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
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XENON at Gran Sasso    2005-now 

 


