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Amplification of the radiation because of… 

… localized surface plasmon resonance in every particle 
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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) 
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 1N N  self-consistent equations 
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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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Local field effects 
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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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The structure is finite, so the last particles in 
each row are influenced differently than the 
middle ones 
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Exact solution of                      self-consistent equations should be found!  1N N 
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Two interacting particles 
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Radiation 
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Radiation 
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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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1 Ширина пика ДИ 

М.И. Рязанов, Электродинамика 
конденсированного вещества (1984) 

• Нерелятивистские связанные электроны 
• Нет зависимости от энергии, размера, материала 
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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 

Излучение  
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Стриповая решетка 

1.6xd mm11 11

• ИСП от стриповой решетки 
• Конический эффект 
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Эффекты локального поля 
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Эффекты локального поля 
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1D фотонный кристалл 
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1D фотонный кристалл 
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