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Дизайн образцов
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Волновод

10 периодов 0.237 мкм 

Образец с ТСКЯ

e  = 42 мэВ1  

e = 57 мэВ2 

52 Å 43 Å 52 Å 100 Å 52 Å 43 Å 52 Å

In a sample with n-GaAs epitaxial layer, nonequilibrium 
electrons in the conduction band and holes in the valence band 
are formed under the action of interband optical pumping. Their 
further thremalization and trapping to impurity levels can be 
accompanied by emission of THz radiation. Stimulated 
interband radiation depopulates the main donor (or acceptor) 
states and can increase the intensity of THz radiation

 

 

 

 

 

 

 

 

  

 

 

 

 

-50 0 50 100 150

0

25

50

75

100

40 meV

42 meV

E
n
e
rg

y,
 m

e
V

Length, Å

15 meV

57 meV

GaAs - QWsx = 0,1 - barriers

 

 

 

 

 

 

 

 

m
irror

optical pumping

near IR

 THz

sample

copper

Design calculation

Study of the effect of variation the depth of one of the wells at a
fixed width value on the value of the matrix element.

 

 

Sample

Установка и образец

Photoluminescence spectra in 
near infrared spectra of the 
sample with quantum wells 

Conductivity band profile of the 
investigated structure with 

GaAs/AlxGa1-xAs QWs

Dependence of integral intensity 
of THz photoluminescence 
on optical pumping power
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Integrated intensity of terahertz photoluminescence of doped 
GaAs epilayers

Photoluminescence (PL) spectra of the 
sample in the near infrared range 
with CW laser pumping

Photoluminescence spectra of the 
substrate in the near infrared 

range with CW laser pumping

Photoluminescence spectra of the 
sample in the near infrared range 
with pumping by pulsed laser

Photoluminescence spectra in the THz 
range of the substrate and sample 
without cavity

Photoluminescence spectra 
in the THz range of a sample 

with a cavity

Dependence of integral intensity 
of terahertz photoluminescence 

on pump power

Dependence of the integral intensity 
of photoluminescence in the near 
infrared on the pump power

A scheme for similar studies, 
but in a structure with quantum wells

Интегральная интенсивность

Ge:Ga detector sensitivity

В условиях оптической межзонной накачки в структуре с эпитаксиальным слоем GaAs, 
легированном донорами, получено стимулированное излучение, связанное с переходами электронов 
из основного состояния примеси в валентную зону. Кроме того, в исследуемом образце наблюдается 
терагерцовое излучение, связанное с излучательными примесными переходами. При интенсивностях 
накачки, превышающих порог стимулированного межзонного излучения, скорость роста 
интегральной интенсивности терагерцового излучения существенно возрастает с увеличением уровня 
оптического возбуждения. Наблюдаемый эффект связан с ускоренным опустошением основного примесного 
уровня за счет стимулированного межзонного излучения.

Outcome:
 •  THz PL spectra are obtained

• Integral dependences THz PL 
were obtained

• The proposed mechanism 
of THz radiation intensity enhancement 

was confirmed 
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