
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
 

 

   

 
 

Радиофизический факультет 
 

9-я Международная научно-практическая конференция 
Актуальные проблемы радиофизики 

АПР-2021 
 

Сборник трудов конференции 

при поддержке: 
 
 

20-22 октября 2021 года 
г. Томск 

 

 



АПР 2021 Квантовая электроника и фотоника

Diamond in quantum information technologies
Lipatov Evgeniy Igorevich,

Burachenko Alexander Gennad’evich, Genin Dmitrii Evgen’evich, Kolesnik Ekatrina Anatol’evna,
Ripenko Vasilii Sergeevich, Savvin Alexander Dem’yanovich, Shulepov Michail Alexandrovich 
National Research Tomsk State University, 36, Lenin ave., Tomsk, 634050, Russian Federation

E-mail: elipatov@mail. tsu. ru

O ptica lly  ac tive  cen te rs in  d iam ond  con ta in ing  v acan c ies  and  im purity  a tom s (N , N 2, Si, Ge, etc .) are charac te rized  
b y  h ig h  pho tostab ility , ab so rp tio n  and  lum inescence  spectra  in  the v is ib le  range, an d  characteristic  lum inescence  tim es 
o n  a  scale o f  ten s  o f  nanoseconds [1-3]. M ost o f  these  cen te rs are  re la tively  easy  to  crea te  in  a  d iam ond  du ring  th e  syn thesis 
o f  sam ple an d  its po st-g ro w th  rad ia tion -hea t treatm ent.

T he in d ica ted  pho toac tive  cen te rs are  charac te rized  by  d iffe ren t e lec tron -phonon  in terac tions; therefo re , a  w ide 
range o f  poss ib ilities  arises fo r  qu an tu m  in fo rm atio n  techno log ies . N V  cen te rs are  charac te rized  b y  a n  in tense ph o n o n  
w ing , th ree  charge  states, and  sp in  sp litting  o f  energy  levels in  the case  o f  th e  cap tu re  o f  a n  add itiona l e lec tron . N 2 V  
cen te rs are charac te rized  by  a  h ig h  effic iency  o f  exc ita tio n  by  e lec trons fro m  th e  co n d u c tio n  band , lum inescence  in  the 
g reen  reg io n  o f  the v is ib le  spectrum , an d  a  h ig h  g a in  o f  stim ula ted  em ission . T he cen te rs co n ta in in g  a  v acancy  an d  an  
e lem en t o f  the fo u rth  group  (Si, Ge, Sn) are ch a rac te rized  by  a  h ig h  in tensity  o f  a  phonon less line an d  a  w eak  ph o n o n  
w ing.

T he rep o rt p resen ts th e  resu lts  o f  stud ies o f  op tica l abso rp tion , lum inescence , exc ita tio n  o f  sp in  states, and  
d iscusses  the  ex is ting  and  poss ib le  app lica tions o f  im p urity -defec t cen te rs in  d iam ond , pho toac tive  in  the g reen  an d  red  
reg ions o f  the v is ib le  range, fo r  p rob lem s o f  in teg ra l optics, qu an tu m  com m un ica tions and  q uan tum  com puting .

T he study w as carried  ou t o n  the state o rd e r o f  the M in istry  o f  E d u ca tio n  and  Science o f  R ussia , p ro jec t №  07 2 1 
2020-0048 .
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