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KBAHTOBBI PASMEPHbLIA 3®PEKT
B TPEXMEPHbLX MUKPOKPUCTAJJAX I[MTOJYIPOBO/HUKOB
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B npeanoaoxenuu chepuuyecku CuM-
MEeTPUUHO# NOoTeHImMalbHO# siMbl OeckoHeunol rayOuHbl, a Takxe npeHed-
peras Aucrepcueil yacTull o pa3Mepam, KOPOTKOBOJIHOBHIA ciBur, obyc-
JOBJEHHBII pa3MepPHbIM KBAHTOBAHMEM 4aCTUIBI C MAccoil m, MOXeT DbITb
omucad clelylomyuM Bbipaxenuem [ 7]

AE = %27%2/2m3a 2. (2)
Puc. 3. 3aBucuMocTb noaoxeHus
JUHUA SKCUTOHHOIO MO JOIEHUS

npu T = 4,2K oT Be/uunuHbl cpef-
HEro paauyca MMKPOKPUCTAJJIOB,
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Quantum size effects in the redox potentials, resonance

Raman spectra, and electronic spectra of CdS crystallites
in aqueous solution

R. Rossetti, S. Nakahara, and L. E. Brus J. Chem. Phys. 79(2), 15 July 1983
Bell Laboratories, Murray Hill, New Jersey 07974 CdS CRYSTALLITE [ ! T
(Received 31 March 1983; accepted 5 May 1983) RAMAN SPECTRA 2Ry ABSORBANCE
In small crystallites there should be two major ef- FoFHONON 1
fects: (1) increased ¢~ and %" localization kinetic ener-
gies and (2) increased attractive electrostatic interaction 306450 500 T Rm
(ez/ €7) between ¢~ and k*. The first term tends to blue 210
shift, and the second term tends to red shift the exciton.
A 1 | 1 1 | |
100 200 300 400 500 600 700
RAMAN SHIFT (cm-1) FIG. 1. Resonance Raman spectrum

of a freshly prepared CdS colloid at
pH'7. The CdS monomer concentra-
tion is 1,55%10°% M, The colloid is
stabilized with 1 mgm/cc of styrene/
maleic anhydride copolymer. The
experimental resolution is 5 cm™;
the CdS peak has a 22 cm™ (FWHM)
width. An increase in Raman scatter-
ing near 100 cm™ is due to water and
not CdS. The insert shows the opti-
cal absorbance spectra for both a
fresh colloid, and for the same col-
loid after aging, as described in the
FRp——



J. Am. Chem. Soc. 1993, 115, 8706-8715
Synthesis and Characterization of Nearly Monodisperse CdE
(E = S, Se, Te) Semiconductor Nanocrystallites

C. B. Murray, D. J. Norris, and M. G. Bawendi’
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u = m,*m,*/(m,*+m,*)

1
Ry* = 13.6eV =
10 F
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il Quantum dot

L

Confined exciton

Actual exciton bohr radius

Compound Band gap (eV) rg (nm)
P 1 35 15 Crystal  m. /m.  my /m.
InAs 0.354 34 GaN 0.13 0.8
InSb 0.17 65.6 Znse 012 0.63
cds 0.19 0.8
CdS 2.43 5.8 ZnTe 0.12 0.5
CdSe 2.87 5.3 el B
CdTe 0.05 0.46
CdTe 1.5 7.3 GaAs 0.07 0.2
ZnSe 2.67 4.5 InP 008 03
GaSb 0.04 0.1
[ InSh 0.01 025 |
TiO, ~3.2 eV 3.2 nm Sb,S; 1.035 1.843
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KBaAaHTOBbIE TOYKMW.
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KBAaHTOBO-pPa3mMepHble 3QPEKTDI:
NJIOTHOCTb cocTossHUN p(E) = AN/AE

no confinement 1D confinement 2D confinement 3D confinement
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PemMTOCEKYHAHaA CNeKTPOCKONUA:
pump-probe spectroscopy

Pump pulse ¥~ 10-30fs  Probe pulse is white supercontinuum
A 380-1000 nm

Vi W >
AANE) = A (At) — A,

@5 8 § 8 H B 288 . 8




Transient absorption spectra
AunddepeHumnanbHble CNeKTpbI

AA(A,t)=A(A,t) - A(A, t = -0)

AA = A.‘:[(f ﬂ) Difference between the sample absorption with and without pump pulse
ZnCdS. Pump:3.44eV(360nm);100 nJ

I ® 0 |0
O
l ESA % 0.01
| ESA é l g : £ -0.01
[7)]
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Log [time delay] (ps) Energy (eV)
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PenaKcauma ropayero 31eKTPoHa
J\ﬂ 360 nm ZnCdS

delta Abs. x10™
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PEJTAKCALUWA TOPAYEIO IKCTOHA
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CdSe QDs:

KOrepeHTHble BOJIHOBbIE NaKeTa KaK PYHKLLMA SHEePTrnmM BO3MYLLEHMUS.

= ]
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V. Nadtochenko et al. Nanomaterials 2017
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Piezoelectric screening

Thermoelastic effect

LA

Frohlich mechanism
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CONTINUOUS WAVELET TRANSFORM (CWT)
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PeaKkuna nepeHoca 3/1eKTPOHa C y4acTUem
JRCNTORA

CdSe/MV?*

001 ~

Cherepanov et al. Nanoscale 2018



mechanism of MV*" reduction by excited QDs
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KOrEPEHTHbI BONNTHOBOW NAKET B CdSe:
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Inverse piezoelectric effect and LA phonon excitation
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Electro-absorption effects
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Alloy Zn,, .Cd, S & Zn, ;Cd, -S/ZnS QDs
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Stimulated emission of Mn(ll)
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Delayed Stark peak
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Mn+4* excitation scheme
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Mn?* participation in the hot states generation
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