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Development of single photon source and radiation control with metamaterials
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Manipulation of radiation field with multi-layer metamaterial was studied. We have

improved the design of four-detector polarimeter, which is important for precise fabrication of multi-lay

ers, and optimized the precision of film thickness. We have proposed a novel metamaterial called quasi-per

iodic metamaterial, which has a sub-wavelength quasi-periodic order. The metamaterial was fabricated by a

magnetron sputtering method with Ag and Si02. A fluorescence measurement of guantum dots near the quasi-ﬁe

riodic metamaterial was performed with a streak camera and a reduction of life time was observed. The enha
ncement of light-matter interaction with quasi-periodic metamaterial was conformed.



(DOS)

(HMM)
HMM DOS

HMM

MEMS

HMM
HMM

NEMS

HMM

o

@

(1) FDP

FDP

SN

(FOP)
ps
FDP
)
FDP
FDP
FOP A /4
FDP 2
p
2




det(A) = 1.01 det(A) = 102
0.5} 1 o5 |
50| = |
£ g
0.5+ 4 05+ 1
26 03 0 03 06 6 03 0 03 06
Real(p) Real(p)
2
@) HMM
HMM
3
Ag Sio,
(FW)
20 nm 640 nm
20 nm
Ag Si0,
(PW)
4 6
(FMB)
6 (PMB) DOS
Bl  Ag
Si0,
#.=640 nm /
20 nm PM
3
1000
FM6
= 0 e PM6
5 100 |
-
< 10
o
2
2 01—
A
0.01 :
0.1 1

Normalized In-plane Wavenumber

4

DOS
FM6
DOS

800 nm

Dichroic mirror

Streak camera
Resolution <2 ps

Objective

Long pass filter

Sample

NA=0.5
From fiber mm =

Normalized Intensity (log scale)

s
0.7{| O ——FM 2.55ns 3, °
A ——PM 3.45ns °
X —— Ag 4.03 ns
0.6+ . . : ‘
0.0 0.2 0.4 0.6 0.8
Time (ns)
6
0
6



2.

74 ,
2013 9 16
K. Nakayama, Y. Moritake, T. Suzuki,
H. Kurosawa, T. Kodama, S. Tomita, H.
Yanagi, and T. Ishihara, Manipulation
of Spontaneous Emission  with
Quasi-periodic Metamaterials, The
10th Conference on Lasers and
Electro-Optics Pacific Rim, 2013 7
1 , Kyoto, Japan
Y. Moritake, K. Nakayama, T. Suzuki,
H. Kurosawa, T. Kodama, S. Tomita, H.
Yanagi, and T. Ishihara, Controlling
spontaneous  emission using a
quasi-periodically stratified
metal-dielectric metamaterial, 3rd
Korea-Japan Metamaterials Forum,
2013 6 27 , Ewha Womans
University, Seoul, Korea

68 ,2013 3 27
68 , 2013 3
27
, 23
, 2012 12 7
0
0

o

&)

®

NAKAYAMA, Kazuyuki

24740270



