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What for we investigate 
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Amplification of the radiation because of… 

… localized surface plasmon resonance in every particle 

0r 

  

• D.Yu. Sergeeva, A.A. Tishchenko, M.N. Strikhanov, NIMB (2017) 
• D.Yu. Sergeeva, A.A. Tishchenko, A.S. Aryshev, M.N. Strikhanov, JINST (2018) 
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What for we investigate 
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Amplification of the radiation because of… 

… localized surface plasmon resonance in every particle 

… local field effects in the system of interacting particles 

0r 

  

• D.Yu. Sergeeva, A.A. Tishchenko, M.N. Strikhanov, NIMB (2017) 
• D.Yu. Sergeeva, A.A. Tishchenko, A.S. Aryshev, M.N. Strikhanov, JINST (2018) 
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     0

, ,

1

, , ,
N

l i m l ij l p l

p
p l j

E a  



 
  
 
  

R E R E R

  2

3

, 2 2 22
m l

ij i jl i i

l ij

k q q
a d qe e

q k

 









qR qR



Replacing the exact acting field by the averaged local field  

Averaging over positions of all N the particles 

Averaging over positions of the rest particles relative to the given one 

Calculating the local field as a function of the Coulomb field 

Calculating the field of radiation 
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Replacing the exact acting field by the averaged local field  

Averaging over positions of all N the particles 
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Summary 
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Microscopic theory of radiation from 2D photonic grating consisting of 

interacting particles (needs calculation for N>2 particles) 

 

Strong amplification of radiation is possible (needs optimization) 

 

Interaction leads to arising double or even triple maxima at relatively small 

angles  
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Summary 
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Microscopic theory of radiation from 2D photonic grating consisting of 

interacting particles (needs calculation for N>2 particles) 

 

Strong amplification of radiation is possible (needs optimization) 

 

Interaction leads to arising double or even triple maxima at relatively small 

angles  

Thank you! 
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Одна частица 
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Продольная цепочка частиц 
1.6xd mm

11xN 

Шире, чем ДИ 

Пики ИСП 

K.V. Lekomtsev, et al., J. Phys.: Conf. Ser. (2010) 
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Цепочки частиц 

вперед 

Пики сдвинуты и шире 
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Поперечная цепочка частиц 
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Массив частиц 
0.8yd mm

11 11

• Строгий порядок 
• Конические поверхности 
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Стриповая решетка 

1.6xd mm11 11

• ИСП от стриповой решетки 
• Конический эффект 
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Дополнительные пики 

Массивы частиц 
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Эффекты локального поля 

30 

 ,loc

jE q

• M.I. Ryazanov, A.A. Tishchenko, Clausius-Mossotti-Type relation for 
planar monolayers, JETP 103 (2006)  

 
• M.I. Ryazanov, M.N. Strikhanov, A.A. Tishchenko, Local field effect in 

diffraction radiation from a periodical system of dielectric spheres, NIM 
B 266 (2008)  

310 !Фактор усиления 



Эффекты локального поля 
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1D фотонный кристалл 
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1D фотонный кристалл 
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