Mapping of Quantum
Dots

Using the MicrostatHe,
Han Htoon, Dmitri Kulik,
Hongbin Yu and CK Shih
at the University of Texas
at Austin have developed
a spectroscopic imaging
technique capable not only
of isolating the spectral
features of a single
Quantum Dot (QD) but
also of locating the exact
position of a QD under a
micron scale aperture.
Their simple and effective
technique has now been
used to explore both
temperature induced carrier
transfer and the formation
and disintegration of
multiple particle states in self
assembled quantum dots.

Isolation of the spectral
features of a single QD

using spectroscopic imaging
technique. Spectral images
collected using a MicrostatHe
at a temperature of 4.3 K

Operation

Through its operational set up the
MicrostatHe enables an exceptionally
wide temperature range, from 2.2 K to
500 K. A transfer tube links a helium
storage dewar to the MicrostatHe
cryostat. The MicrostatHe is designed
with a small heat exchanger; a low
movement sample holder is thermally
anchored to the tip of the heat
exchanger. Returning helium gas flows
along the transfer tube to the exhaust
port. The exhaust line is linked to a
helium gas flow controller and a small
gas flow pump. With the controlled flow
of helium, the MicrostatHe cools down
quickly (<10 minutes to 4.2 K).

Temperatures below 4.2 K are achieved
by lowering the pressure in the heat
exchanger, whilst precise temperatures
from 4.2 K up to 500 K are achieved
using a temperature controller varying
the temperature of the heat exchanger.
The MicrostatHe can also be used with
liquid nitrogen.

The tails of the MicrostatHe are interchangeable
for experimental flexibility
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Cooling power of the MicrostatHe cooling
unit at a flow rate of 2.5 litres of liquid helium
per hour.
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Optical Performance

The sample holder in the MicrostatHe is
adjustable to optimise the cryostat for
different samples and different optical
configurations. The maximum total
angle of acceptance for reflection
measurements is 144’

If the application requires a high power
microscope objective, then the working
distance from the outside of the cryostat
to the sample will limit the choice of lens.
The adjustable sample holder may be
moved to less than 3 mm from the outer
surface of the window. With the sample
mounted through the radiation shield
aperture, the working distance is limited
only by the window thickness and the
clearance between the window and both
the lens and the sample.

Window options

A number of window options are
available for the MicrostatHe. Many
customers choose 1.5 mm thick
Spectrosil B fused quartz windows.

In some applications it is important to
reduce the window thickness. A 0.5 mm
thick Spectrosil B window is available.
However, due to the vacuum forces on
the window, a reduction in the thickness
requires a corresponding reduction in the
aperture. The 0.5 mm window has an
aperture of 10 mm diameter.

Thinner window have the following
advantages:

B The working distance (from the
outside of the cryostat to the sample)
is reduced, allowing higher
magnification lenses to be used.

m Spherical aberration is minimised.




System Components

COLDUNIT Continuous flow cryostat cold unit
MICROTAIL Tail set for MicrostatHe
VH1 Plain flat sample holder
VH2 Optical sample holder
*OVC** flange Range of windows mounted in outer vacuum case flange (2 required per tail set)
LLT600/13 Low loss transfer tube with 1.3 m long dewar leg and 1.2 m long transfer tube
GF4 Gas flow pump Oxford Instrumgnts
) . Superconductivity
VC31 Gas flow controller with helium flow meter
ITC502 Temperature controller UK
cC1 3 m cryostat cable, 10-pin connector Tubney Woods, Abingdon
Oxfordshire OX13 5QX
Svi2 Storage vessel adapter Tel: +44 (0)1865 393 200
SKHE Spares kit for MicrostatHe Fax: +44 (0)1865 393 333

Standard Options

China

Rm. 14-F, No.1 Plaza
No.800 Nanjing East Road
Shanghai 200001

TRANPLTM2 Mounting plate for transmission measurements (replaces one of the window flanges)
. . ) Tel: +86 21 63608530/1/2/3
REFLPLTM2 Mounting plate for reflection measurements (replaces one of the window flanges) Fax: +86 21 63608535
MICRORTAIL  Rectangular tail set for MicrostatHe
CFVTAIL Tail set for Optical CF-V Germany i ;
. . Otto-von Guericke Ring 10
LLT650/13 Automatic version of the LLT600/13 D-65205 Wiesbaden
LX10 10-pin electrical connection wired to terminals above the heat exchanger Tel: +49 6122 937 171
CX1 Miniature coaxial connector wired down to the sample holder Fax: +49 6122 937 175
HD30 30 litre helium dewar Italy
ITC503 Temperature controller Via Leone Tolstoi 86
ITC601RHFE  Temperature controller iﬂo_logs San Giuliano
ilanese
ESP40 40 meéhr* helium pumping system (for operation down to 2.2 K) Milan
HVP4 High vacuum pumping system Tel: +39 02 98 2215
VC41l Gas flow controller with helium and nitrogen flow meters Fax: +39 02 98 2414

Japan

Haseman Building
2-11-6 Tomioka, Koto-ku
Tokyo 135-0047

Tel: +81 03 5245 3261
Fax: +81 03 5245 4472

Spain

Avda Mata Pifionera, 2

28700 San Sebastian de los Reyes
Madrid

Tel: +34 91 659 0740

Fax: +34 91 654 6794

U.S.A.

130A Baker Ave. Ext.
Concord, MA 01742-2121
Tel: +1 978 369 9933

Fax: +1 978 369 6616

E-mail:
superconductivity@oxinst.co.uk

Visit our web site at
www.oxford-instruments.com
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