Mmylszdmmanninendesida Usednlwa&a& (RSU Research Conference 2012) Fudl 10 e 2555

dJ 1% % a ! U
Usingmsamriziouvesinguluvsnteudusianiivazliiasveluventeudu

Hot Charge Carriers Phenomena in Doped and Undoped Nanostructures with Quantum Wells

/a3 ﬁﬁdaa“ﬂ], LE. Vorobjevz, M. Ya. Vim’nchenkoz, D.A. Firsovz, V.L. Zerovaz, V.Yu. Panevinz, A.N. Sofronovz,

V.M. Ustinov3, A.P. Vasiljev3, and A. E. Zhukov"

"Prince of Songkla University, Songkla, Thailand. Email: paphavee.t@psu.ac.th,
’st, Petersburg State Polytechnical University, St. Petersburg, Russia.
*Toffe Physical Technical Institute, Russian Academy of Sciences, St. Petersburg, Russia.
“st. Petersburg Academic University, Research and Education Center for Nanotechnology, Russian Academy of Sciences, St, Petersburg,

Russia

UnAneo
a o dy 1 % =

7 o
dm’Ji]EJu'lﬂyﬁﬂHWIN‘Vlt]‘hlf]‘llmﬂ’iWﬂg]mimw1143%’81&*118nm}uﬂuuamau@mmunmiﬁa Si (n-type)
A A o ' ' o = A A a A Ao ' t v £ o q U
!Lagvlllﬂﬁqimaﬂ\iﬂaqjﬁluﬂaﬂjaumﬂ !ﬂiﬂﬂ!‘ﬂﬂl}@‘ﬂ‘ﬁwamaﬂfﬂiﬁqima‘ﬂﬂWaﬂaﬂiqﬂaﬂqiquﬂgiau“ﬁﬂﬂ111’7

wa aa o o " a ¢ v o & ' o ag
Z‘TNUWT]N‘V\'?[T‘II‘T‘UBQ’JZ‘T@!MT]G]Nﬂuiﬂﬂﬂﬁ’]!,ﬂiW“HWﬁﬂﬁ‘VlﬂaBQﬂ’ﬂllﬁllWL!'ﬁi31/7’]Nﬁ!ﬂﬂﬁihiﬂimlﬁgmﬂﬂiﬂig

]
~ a

A 7 o ) y ' a
WU UA (Photo- and electroluminescence) ﬂUWﬁQQTUIT\lWBUﬁWWﬂ%ﬂﬁﬂﬂaﬂﬂﬂﬂﬂﬂ? ﬂ@mﬂﬂﬂﬁﬂﬂ (300 1ARIU)

a U

]
=

namwlswnnmassdrsanuiiiusiguasiguugld 77 waiuluanmmassdrvaumdihusags  ms
a e o o o o o o ¢ ' - o
Anseid Tdudnnsaumsaugamdmiedumsaugandeny vz ldanuduiusszningumgiinmedouny
v = Y Ay v Yy a a o ! a o :
ANUNVEIEINNTZAY Wansnaasai Iddeandesiunguimanszandsudiunuveszun uiagui e
o a dy a 7o ' P ANY ' o = A ' v A
mouduytatinaznnns s ziana nawsoagl 18 iagui Tudemeuduuuylufiarsde lutenteudnd

@

9 = aa g Y ¥ < ' A A ' o
uuﬂuu511mﬂmﬂaﬂuuﬂmQmwgnmaﬂmauiau'lm’m;i’m’nmqﬂumma“luuamaumu

o o v @ [ @ o Y ad a 4
Mgy Ingu Tuventeudy Uningmsaiwmssew adn Insuag v Tngiuaaud

Abstract
Hot charge carrier phenomena with and without dopants Si (n-type) quantum wells (QWs) under optical and
electrical interband pumping in the spontaneous emission mode had been theoretically studied. Dopants influence on hot

charge carrier phenomena were compared and led to different physical properties of materials by using the experimental
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analysis of the dependence of Photo- and electroluminescence spectrum on energy photon at the room temperature, and

at 77 K with and without applying electric field on materials. By using balance energy equation as a research method, the

dependence of hot charge electron temperature on the intensity of optical pumping was obtained, which conformed to the

velocity of energy lost rate theory. As the results, it could be concluded that quantum wells structure without dopants

tended to change hot electron temperature faster than that with dopants.

Keywords: Quantum wells, Hot charge carrier phenomena, Electro and photoluminescence
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