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Experimental evidence of confinment energy fluctuation
in chaotic CdSe quantum dots
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The device

Only one CdSe dot per device is active

CdSe

CdSe particles
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Electron detection scheme

Electron counting spectroscopy

The nanotube has two roles:

 electron reservoir

* it detects the transfer of single electrons
onto the CdSe particle

One electron transfer corresponds to one
shift of the tube conductance
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The experiment — electron transfers

Parallel shifts in the tube conductance
104

W2

(a) 20 -10 Vg(V) 10 20
L] = L} e L}
936 239 228 130mV 120mV 174mV 123mV
V_ (V)
9 T v T T T T T
-15.0 -14.7 -14.4
v, (V)

We can put onto the 5nm CdSe dot
Shifts not equal

TNT 2008, September 1-5 4




%
ICNY

A
L

10 20 30

- L

Electron counts vs. the gate voltage
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The gate voltage gap
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Addition energy related with the gate voltage
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Energy levels of the dot vs. the gate voltage
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Energy level distribution - models

Constant Interaction model Quantum confinement RMT
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Distribution of the energy levels in the dot

d CdSe particle CdSe particle
0.3 -; 0.3
\ sample A sample B
_ 0.2 0.2: d
% 0.1- Q@ .1-
0.0 0.0 :
0 0 100 200 300
V shift (mv)

Bimodal distribution of addition energy

Experimental evidence of confinement energy fluctuations
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Distribution of the energy levels in the dot
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Device parameter a included
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Distribution of the energy levels in the dot
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In Au particle - only charging energy!
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Summary
Electron counting spectroscopy for quantum dots that allows to:
e put large number of electron on the dot
* observe the energy gap of individual semiconducting quantum dots
» study the statistical aspects of the spectral properties
11
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