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Research
1 am camrying out research on surface

modifications of semiconductor quantum dots.

With the tage of QDs
in various fields, | focus on metal-organic
frameworks (MOFs) as new types of surface
modifiers. Tunable optical propertics and

versatility of matcrial design of MOFs have

an advantage in fabricating an ideal core/shell

structure  that  are ized 10 each

application, such as photovoltaic devices and

LEDs.  Furthermore, synergetic effects

between QDs and MOFs, ic.. encry transfer

and orbital interactions, are expectod.
1 demonstrated a new strategy for incorporating QDs into with forming a direct chemical bond
at the

n the two materials. | focused on zeolitic imidazolate framework-8 (ZIF-8) as

a surface modifier because both the conduction and valence band edges of the QDs fie within the

bandgap of ZIF-8 crystal. To demonstrate the complete incorporation, QDs were in advance

modificd with weakly binding ligands, pyridinc. Then, by slowly adding ZIF-8 precursors 1o the
QDs solution, ZIF-8 crystal was exclusively grown on the surface of QDs without self-nucleation of
the crystal occurring. A gradual transformation of ZIF-§ crystal from roughly spherical shape to

rhombic dodecahedrons was visually cc

d by TEM images taken at different timepoints during
the synthesis. Under an optimized condition, the incorporation of a singke QD into ZIF-8 crystal was

successfully accomplished

terms of photoluminescence properties, a sarrow band-edge emission unique to QDs was
maintained during and afler the modification with ZIF-8. The resuling QD@ZIF-8 composite

emitted an i

sc photolumincscence with the solid-state quantum yicld as high s 40%

Furthermore, the photoluminescence was mostly maintained even in the presence of

quenchs of the QDs into ZIF-

cnts, 2 3 comple:

8 crystal. The successful surface passivation by MOFs opens up a new application

of QDs using

functionalities of MOFs.

BRI L f-cv

Request for 3-month study abroad; introduction from Prof. Tsukasa Tarimoto

Dear Prof. Paul Mulvaney,

My name is Kohei Kumagai. 1 am a PhD student in Osaka university. 1 am writing you

introduced by Prof, Tsukasa Torimoto, wha is our collaborator in Nagoya university. I really

appreciate yaur positive reply about 3-month study abroad as research student.

1 have artached my CV to this email. | would be grateful if you could confirm it. Recently, [
have demonstrated a new strategy for developing a QD@MOF composite without any
bonding materials like polymers (the detail is written in attached CV). I showed MOFs had
the potential as new surface modification materials in place of conventional organic ligands.

However, there are many unclear points about this composites, such as interface

ngement, MOF growth mechanism, and arbit interaction between QDs and MOFs.
Thus, | would like to develap more understanding about nanostructured materials using
quantum dot under expert guidance. I show yau a few of research proposal example below.

I photoluminescence increase of as-prepared QDE@MOF composite
by heating ar vigorously stirring
2. Simulation of MOF ¢

exchange reaction from na

I growth mechanism directly from the surface of QDs and liga
ive ligand to MOF linker

3. Tnvestigation of QDs incorporated inte MOF crystal by using single nanoparticle

spectroscopy and confocal microscapy

4. Application of QD@MOF composite to LEDs or salar cells

The main purpose of this study sbroad is to experience overseas research, and achievements

in 3 months is not necess: ancial aid is unnecess because [

required. In addition, any

have an external scholarship from Osaka university

Twauld like to talk to you directly via e-mail and discuss with you about my proposed projects

and the period for visiting you. Regarding office procedures, such as visas and accommodation,

Dr.

‘ata Uematsu whe is my supervisor addresses politely.
he

Kohei an«, i

HEECTDE-mail
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. Lfun :t%%géﬂibfk}\%
you wanna dO! e Trun t Tnot—fur
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If ¢ > 0.8, you are brilliant.

> EENRFEEZEREL TV
> Fxegnd LY, OzdHh LTV
5T ENEN

In my life | average ¢ ~0.9
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