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Study on Spectroscopic Feature of Hybrid Randam Scatter Medium
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We have studied new spectroscopic materials that become transparent only at
specific wavelengths.This mechanism focuses on the low refractive index and high refractive index
dispersion in the ultraviolet region of organic materials and the high refractive index and low
refractive index dispersion in the ultraviolet region of inorganic transparent materials, and
constructs a hybrid scattering material by mixing them.

The refractive indices of the two materials match at specific wavelengths, and the scattering
material becomes transparent.

Based on this basic idea, we conducted this research to change the specific wavelength of
transparency and to narrow the bandwidth of transparency to improve the wavelength resolution, and
in the latter case, we achieved our initial goal of a transmission FWHM of about 10 nm.



E2)

9 E2)

CaF)

SRIM

SRIM

40nmFWHM

SRIM

Gans Debye (RGD)

1.54f — S "
152t C 354 nm
8 150 B
"(SRIM, 1) 2" 005D | o i
o 148} Lo
3 146} Sio M
[u]
w'ﬂ—" 1.44¢ CaF,@ 1
X 142
PDMS
PDMS) (SO, 1400 | . |
400 600 800 1000 1200
Wavelentgth (nm)
1 SRIM PDMS CaF2
354nm
[A] 40nm
[B]
0.02
CaF,
d
10nmFWHM
An
og An Rayleigh
Mie Hulst
(oN) 1 t

SRIM



() o d p(d), N

t T SRI
SRIM
40nmFWHM 10nmFWHM
An(l) p(d), N t
p(d) SRIM
CaF; CaF>
p(d) N  60wt% t
PDMS 3mm
- -3
PDMS
SRIM - -3
PDMS
0.001~0.005
RGD/Hulst An  0~0.02 Og
350nm
SRIM
Op
A0(An) 1mm A0(An) = 0.29An

250~500nm



BEEDEE

No sample 272 nm 280 nm 300 nm 400 nm 532 nm
2 272nm SRIM Imm fs
280nm
g 0010 : , ; ;
8 = e [Experimental data
S F 0008 O 1
g = === Fitting curve
€ §
SRIM s § e
80Wt% 3mm £ oo
t ¥
2 0.002)“&9"/
g
b 0.000 . . . .
A0(An,t) = 92 An (¢/t,)°75 0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.03
( 2) 30 80Wt%, 1~4mm 2 Refractive index difference
(2™ model) ( ) SRIM
An
SRI M 0.0431027 0.0574702 0.0862054 0.129308
0.172411 0.206893 0.258616 0.344821
SRIM
0.517232 0.689643 0.862054 1.20688
SRIM
model ) 4 2
SRIM 5~10pm CaF,
5 Car; SRIM
uv CaF;
lum 20um 30wt%
N PDMS
80wt% (1~4mm)
6 12nmFWHM  t=4mm, 80wt%



CaF, SRIM 50—
. © Sylgard-184 matrix = = Calculated (2" model) |
KE-103( ) 4ol ® KE-103 matrix — - Calculated (1% model)
17nmEWHM E e | MW-PDMS matrix
t [}
2nd model E 301 N\ 17 nm
N t = - _ ° N .
B 200 ° ~ v - - —
§ L -~ o — -0+
s I T - e °
= 10p - — A%
3rd model 01 | d2m 1
0 1 2 3 4
3 Sample thickness [mm]
i i 6 SRIM
° PDMS Sylguard-184,
KE-103,
7 PDMS
10nm
CdSe/ZnS  Quantum Dot (QD) 1.4% 1475 —
. * Experimental CaF,
+17nm z data — 0 vol.% LMW-PDMS
b roMs B 14793 10 vol.% LMW-PDMS
Q ': — 20 vol.% LMW-PDMS
QD E 1.465E 50 vol.% LMW-PDMS |
-
alyl- é
. . < 1.460
trimethoxysilane(ATMS) [+
PDMS  1.4wt% 1.45

5 i " " L
255 260 265 270 275 280
Wavelength [nm]|

1.470 e
_ L eExperimental data — CaF
Sudan-1l < — 0 wt.% CQDs
S 1.465§ 0.14 wt.% CQDs |
= —0.43 wt.% CQDs
0.5wt% -4 0.86 wt.% CQDs
° é 1.460 1.4 Wt.% CQDs]
=
&
SRIM QD 14w g 143
1'453& 270 275 280 285 290 295 300
ATMS 10wt% B ‘ - =
Wavelength [nm]
7 PDMS QD
SRIM uv
QD
2% PDMS

QD



3 3 1 3

Zhu Junfeng Wan Lei Zhao Chenxi Sakai Ryo Mikami Yuya Feng Tianhua Chen Cong Liu 115

Weiping Yoshioka Hiroaki Li Zhaohui Oki Yuji

Tunable and flexible deep-ultraviolet bandpass filters based on micro- and 2021

nanoparticle/polydimethylsiloxane hybrid membranes

Optical Materials 111073 111073
DOl

10.1016/j .optmat.2021.111073

Zhu Junfeng Zhao Chenxi Sakai Ryo Yoshioka Hiroaki Oki Yuji -

The particle size distribution influence on the spectroscopic performance of CaF2 dispersed 2021

PDMS hybrid materials

SPIE proceedings -
DOl

10.1117/12.2581237

Zhu Junfeng Sakai Ryo Zhao Chenxi Yoshioka Hiroaki Morita Kinichi Oki Yuji -

Development of ultraviolet down conversion filters based on scattering filter materials 2020

OSA CLEO Technical Digest.

DOl
10.1364/CLEQ_AT.2020.JTu2F.6

6 0 4

Junfeng Zhu, Chenxi Zhao, Ryo Sakai, Yuya Mikami, Hiroaki Yoshioka, Yuji OKi.

Development of light scattering model of micro-nano hybrid spectroscopic compound for SOT module UV application

Laser Society Annual Meeting

2021




Zhu Junfeng Zhao Chenxi Sakai Ryo Yoshioka Hiroaki Oki Yuji

The particle size distribution influence on the spectroscopic performance of CaF2 dispersed PDMS hybrid materials

SPIE photonics west 2021

2021

Zhu Junfeng Sakai Ryo Zhao Chenxi Yoshioka Hiroaki Morita Kinichi Oki Yuji

Development of ultraviolet down conversion filters based on scattering filter materials

OSA CLE

2020

Junfeng Zhu, Ryo Sakai, Chenxi Zhao, Hiroaki Yoshioka, Kinichi Morita, Yuji OKi

Development of ultraviolet down conversion filters based on scattering filter materials

CLEO 2020

2020

2019




Junfeng Zhul, Chenxi Zhao, Ryo Sakai, Hiroaki Yoshioka, Kinichi Morita, Yuji OKi

Optimization of spectral performance of CaF2-PDMS filtering material for DNA/protein measurement

Bio4Apps 2019

2019
0
1
Wan, Zhu, Oki
202011273724.5 2021
0

(Yoshioka Hiroaki)

(20706882) (17102)




