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About Industrial Promotion in Miyazaki Prefecture
Sumitoshi NOMA

tMiyazaki Prefecture Industrial Tecnology Center 16500-2 Higashi-kaminaka, Sadowara-cho, Miyazaki City,

Abstract

Keyword

Miyazaki 880-0303 Japan

E-mail: fnoma-sumitoshi@pref.miyazaki.lg.jp

In Miyazaki Prefecture, we are implementing “Miyazaki Industrial Promotion Strategy” in order to implement
promotion of commercial and industrial strategically. In this plan, we are promoting five fields, such as food
business, medical equipment, automobile related industries and more, as priority industries for the manufacturing
industry. As a system to support these policies from the technical side, we established the “Innovation Co-creation
Platform” consisting of 13 organizations (belong to the field of industry, academia, finance, labor and government).
On this platform, we are engaged in technical seminars and support for acquiring competitive funds with Miyazaki
Prefecture Industrial technology Center as the secretariat.

Along with these initiatives, the Industrial Technology Center and the Food Development Center are aiming at
further strengthening technical support such as request tests and facility use, and research & development to solve
regional problems. For this reason, we have opened “EMC testing laboratory” which is the base of EMC
evaluation and “Oishisa research laboratory” to evaluate food with five senses, this fiscal year.

Both centers have just celebrated the 20th anniversary this year (the 70th anniversary from the industrial
testing site of the predecessor). We will continue to respond to the needs of the local community and respond to
the development of technology and further we will fulfill our role as a base for promoting industrial technology in
this prefecture.

Regional creation, Industrial Promotion Strategy, Technical support
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Generation of Frequency Shift THz-wave and Application for Nondestructive
Inspection

Koji SUIZU, Takahiro KURIHARA ', Tomofumi IKARI*
T Faculty of Engineering, Chiba Institute of Technology 2-17-1 Tsudanuma, Narashino-city, Chiba 275-0016 Japan

1 Spectra Design  285-1, Yuzukami, Otawara-city, Tochigi 324-0403 Japan
E-mail: T suizu.koji@it-chiba.ac.jp

Abstract In the optical region distance measurement, frequency domain reflectometry (FDR measurement) using FSF laser (Frequency
Shifted Feedback laser: FSF laser) is performed, and precise distance measurement in long range between the measuring device
and the target are realized. FSF laser is a special laser light source whose frequency changes at ultra high speed and has many
merits to distance measurement compared to that using pulsed laser as a light source, so FSF laser is applied to precise distance
measurement and non-contact three dimensional measurement, and others. By using this FSF laser as a light source of
terahertz wave (THz-wave) generation, generated THz-wave has frequency shifted character, so the FS THz-wave (Frequency
Shifted THz-wave: FS THz-wave) can be used for precious distance measurement. And the FS THz-wave could be applied to

nondestructive inspection for buildings, by using transmissivity of THz-wave for dielectric materials.
We successfully demonstrated FS THz-wave generation using UTC-PC (Uni Traveling Carrier Photodiode) pumped by
FSF laser and single frequency tunable laser. And, we successfully measured beat frequency of interfered FS THz-waves by
Michelson interferometer of THz-frequency range using Schottky Barrier Diode. The measured beat frequency agreed well

with theoretical values calculated from optical path lengths in interferometer.

Keyword Terahertz-wave, Frequency Shifted Feedback Laser, Nondestructive Inspection
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Development of practical organic nonlinear optical crystals for
photonics-applied measurement

Hirohisa Uchida’

T ARKRAY,Inc. Yosuien-nai, 59 Gansuin-cho, Kamigyo-ku, Kyoto, 602-0008 Japan
E-mail: T uchidah@arkray.co.jp

Abstract Many organic nonlinear optical crystals have large nonlinear optical constants and electro-optic (EO) coefficients. Therefore,
organic nonlinear optical crystals are applied to the development of EO probe for electromagnetic wave imaging, terahertz wave generation
and detection, optical waveguide. We report on research and development for practical application of organic nonlinear optical crystals. More
specifically, we will discuss bulk crystal growth by solution method, growth of single-crystalline thin film by physical vapor deposition,
improvement of laser damage threshold by annealing, and optical coating technology to organic nonlinear optical crystal.

Keyword Organic Nonlinear Optical Crystals, DAST, OHI, Crystal Growth, PVD, Annealing, Optical Coating

1. ¥ 228 % B DD I S M, ERoa—¥—
AT KB FHEN B VT, FERBEFRILILL OEABICESEARE L WOBMERH L. w3
IWHEN TV L HZEHRD —D>THDH. ZOHEREN ETRENLDF vy AT =2 BAEmlmE, EEIC
A RN SR O % RIE, 1960 £ E TS =P —OFLICfE < ®EE Lo NEHME T
[1]. ETMEME CTH IKETEDONRIMEIR S, bHETIE, YRR LHEHME L SEMHE TS
FO%, AEHMEICEBNTHLZ ORI ER I LZ[2], AT ODOEMHEBENMLE LD,
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BB OR8]/ £, FERIZm T T A 22b A F4E O, AHEMEOMEE 2R L, M U 7o Bk BE 5%
WD HNTWS., = 2T, EXROE S HHIE ITH5Z&T, TRNHLORAERRT DI ENAET
M FRESHOEEICERT DL, RENOLEDSD b5, KFRTIX, AHRIEREXREREBHOERICHIT
X—U—RIZRDEEBEZOLND. ZOMEIZIE, #BE TELELPRMNZED CEEEARERB L2 —
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DAST #&dh D L — W — WGP RE ] 2 e L7z, b —
P& A LA E I, BEMSBEEE L L TEEk
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TR L= CYTOP Wik Z W L, % @ F~ DAST #dh
FBELE. £0#%, Imm/sec DB X I & E TR oL
ZEIL L, A—742T 100 CT 1 B ME 4 5 Z &
TAR =— | DAST#EM a1 L. AR = — FDE AR
=) 7Y A —% (UVISEL2, 35 8 Efr 4t 8d)
A LUTEM L. 22T, BIEKREES THz ik %

EATHLHOLNTVWDAHEETH D 1550 nm BT D
CYTOP IZ XL % AR = — FDEE %, dag=2 /4n, DFHE
KTHEHT S &, 290.589 nm & 72 o 7. FEEIZ DAST
Fdm BIC/ERL L 7= CYTOP IZ X %5 AR 22— b DR,
WHROBEICIVELZBRE/LLTREY, F T,
CYTOPEIRIEEMN 5 %D L Tl a—TF 4 VI EHZBK
290nm THDHZ ENHERTE72. ZOFEHIL, 1560 nm
BT 2HEED AR a— FEE LBV Z/RL T
W5, 22T, Abr7rEfHALT AR 22— btk
T O B RS Y6 F (SolidSpec 3700DUV, | it {E Fr
i) K2 FBREREZITo .

812 AR == — M A# T DAST #& & o> 75 18 R &
MRAERT. HLEEROEAIL 0.86 mm TH 5.
WEE, HBICRET2EET 5 Z & T, DAST fEdh
afih E R TR EATIZAR D L ICFHE L. AR 22—
MR CTOBZBMELHKT 5L, AR 72— ML TEHE
BN ERFTHZ PR TEX. £72 1550 nm (2B 1F
AR 2 — M TOZBEL BT 5L, AR 72— b
RIS 71.723 %, AR = — M%7 89.848 % ThH YV, Z D
WIXFHAEMOZBRAELEEVW—HEZRLTWND.

100

40 ---- a axis(before)

1550 nm

Transmittance [T%]

——a axis(after)

1200 1300 1400 1500 1600 1700
Wavelength [nm] % pAST#E R o5 £:0.86mm

X8 CYTOP#fEifA L7~ AR =2 —F ¢ > JHiETD
DAST & § D %5 ita 3 b i

UEo#FELY, CYTOP ZfEA L7 AR 22— kbR
DAST #id O KRB IR THLZ 2R LT
L. ZIhETIE, ERALETES> TWARWAHIERE
HFEfEGE~D AR 2 — FTho=h, Y7 bh~T U7
NEMATDZE CEANERED 2 —T 0 v 7IEH
~OAREMENTR I N, REEREIEDH LT,
V7 =T U TN ENRy T rEE L&A ED R
R, JhE Y ORI B RIC X D mAE THz EHA,
MEREME O @ L &, AHIERE L&~ o |
M 2 £B T 5. KEWIC L 2B EOEBEN, =
NETICHEIN TS B~O A% /7 ERTHIF
BT E B LIV,

4. LT
AR Tix, e¥FEF L L ToERMBITHIT 72 A #IE
FRIE O 75 B B I IS BB T A A D, RALRS & Al



7o DEWWRIEIT L 26 dE R, ik A m i 72 @R
EREN, V=V —BHEMtELrREST 27 =—U 7
i, Y7 v~7 VT EMHEHLEAERIERE S
SO AR 22— MIBT 2R A MM Lz, A
M IFEREmDBA T HBAEREO®E IIL, KA L
THMHMEZEELCRY, BERlEMEMHEXDE
WA COEOHBEBR RO LN TS, FANET
TR 7 A IERRIE L RS S 3 R 2 D Ko, BT BR g
DHERL EHITMEIN->ob 5. 4 FHEIERE
KFREMDEEMNRE LTAHT S, E@%E, sEto
FROMMFITIE 2 DL, KFHEFLE L TEMbELE
ODTWSEEMEAZSOH LD TIERWIEA D »

5. # &

ZOMFRIE, IST (7T~ HEHER %280 <
ORI O A ), BIAFE AR S (25220606)
[ 7 28 BR 56 15 N BL 2 H 0 HR LR R o A 9% AR SR PR
X TR FM I EAN - IR T2 77 A) Offidh
R CEELEMREEETHS.

X W
[1] P. A. Franken, A. E. Hill, C. W. Peters and G.
Weinreich, "Generation of optical harmonics," Phys.
Rev. Lett. Vol.7, No.4, pp.118-119, Aug. 1961.

[2] G. H. Heilmeyer, N. Ockman, R. Braunstein and D. A.

Kramer, "Relationship between optical second
harmonic generation and the electro - optic effect in
the molecular crystal hexamin," Appl. Phys. Lett.
Vol.11, p.229, Dec. 1964.

[3] P. M. Rentzepis and Y. R. Shen, "Laser - induced
optical second harmonic generation in organic
crystals," Appl. Phys. Lett. Vol. 5, p.156, Oct. 1964.

[4] H. Nakanishi, H. Matsuda, S. Okada, M. Kato,
"Organic polymeric ion-complexes for nonlinear
optics," Proceedings of the MRS International
Meeting on Advanced Materials, Vol. 1, pp.97-104,
1989.

[5] H. Togo, H. Uchida, H. Yokota, A. Izumi, T.
Nagatsuma and N. Fukasaku, "Highly sensitive
optical electric-field sensor using DAST and its
applications," Proceedings of the European
Microwave Association, Vol. 4, pp.294-301, Dec.
2008.

[6] S. R. Tripathi, K. Murate, H. Uchida, K. Takeya and
K. Kawase,"A fiber-laser pumped, high-power
terahertz wave source based on optical rectification
of femtosecond pulses in
4-dimethylamino-N-methyl-4-stilbazolium tosylate
crystal," Appl. Phys. Express, Vol.6, No.7, 072703,
July 2013.

[7] H. Minamide, J. Zhang, R. Guo, K. Miyamoto, S.
Ohno and H. Ito,"High-sensitivity detection of
terahertz waves using nonlinear up-conversion in an
organic  4-dimethylamino-N-methyl-4-stilbazolium
tosylate crystal," Appl. Phys. Lett. Vol.97, 121106,
Sept. 2010.

[8] T. Kaino, B. Cai and K. Takayama, "Fabrication of
DAST channel optical waveguides," Adv. Funct.
Mater., Vol.12, No.9, pp.599-603, Sept. 2002.

[9] K. Suizu, T. Shibuya, H. Uchida, and K. Kawase,
"Prism-coupled Cherenkov phase-matched terahertz
wave generation using a DAST crystal," Opt. Express,
Vol. 18, pp.3338-3344, Feb. 2010.

[10]H. Uchida, K. Oota, T. Minami, K. Takeya and K.
Kawase, "Generation of single-cycle terahertz pulse
using Cherenkov phase matching with
4-dimethylamino-N'-methyl-4'-stilbazolium tosylate
crystal," Appl. Phys. Express, Vol.10, 062601, May
2017.

[I1]7H. Uchida, R. Yamazaki, K. Oota, K. Okimura, T.
Minami, K. Takeya and K. Kawase, "Organic
nonlinear optical single-crystalline thin film grown
by physical vapor deposition for terahertz
generation," Cryst. Growth Des. Vol.18,
pp.4029-4036, June 2018.

[12]H. Uchida, H. Ochiai, K. Suizu, T. Shibuya and K.
Kawase, "Improving the laser-Induced-damage
tolerance characteristics of
4-dimethylamino-N-methyl-4-stilbazoliumtosylate
crystals for THz wave generation by annealing," Jpn.
J. Appl. Phys. Vol.51, 022601, Jan. 2012.



—MHEEA BEFEREEFS (EEZeE
THE INSTITUTE OF ELECTRONICS, IEICE Technical Report
INFORMATION AND COMMUNICATION ENGINEERS PEM2018-15 (2019-2)

RREREEA X —Y VT ICL2REEDEREHE

B &' Hilkka HIIOP* Tarmo SAARET™ Elvira Liiver Holmstréom** Andres Uueni*

TBEHRBEMFTEBERRIERA T184-8795 RRE/NEHHEHACHT 4-2-1
iEstonian Academy of Arts PGhja puiestee 7, 10412 Tallinn

tINiguliste Museu Niguliste 3, 10146 Tallinn
iITallinn Town Hall Raekoja plats 1, 10114 Tallinn,
tiiArchaeovision Kentmanni 18-4, 10116 Tallinn
E-mail: tkaori@nict.go.jp

HS5FL /NLZAEEBWVWST INILYREBEERA X —I Y 75k, BUNZE OIS XL O FERIERE I A
IhTW3, 50, TXANZ7, Y UiIHHEICH D Niguliste E L EMEEFAROREBE D FAEZITL,
BEDFEB X RICKZAENSHRASINZ EBDEBAZIRIELco ZOHER, NEHLDPOH2ET, T
DB ICIFRIDEMZRBEIEINTWD Z ENBES MR- feo

F—T—F FRERE A X—IVT, XEHREZE

Internal structure observation of altarpiece by time domain imaging technique
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Abstract The authors applied terahertz time domain imaging to investigate the internal structure of the painting "Passion
Altarpiece", which is a masterpiece of oil on wood panels by Adriaen Isenbrandt and is part of the permanent
collection of Niguliste Museum. The wings of the altarpiece are reported to have been painted over, and X-ray
radiography results suggested the presence of underlying paintings. Cross-sectional images obtained by terahertz
time domain imaging proved that the regions depicting coats of arms comprise two layers. Geometric patterns
that are not visible on the surface appear in the bottom layer and are considered to be the original coats of arms.

Keyword Nondestructive test, Imaging, Heritage science
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Optical Fiber Link Microwave Measurement System for 5 Generation mobile
network frequency band using VCSEL
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Abstract Recent mobile wireless system and wireless communication system have used up to 6 GHz. 5" mobile network
will use 3.7 GHz band, 4.5 GHz band and 28 GHz band. For this reason, we have already proposed a simple optical fiber
link microwave measurement system using zero biased optical reflection type electro absorptive intensity modulator with
microwave amplifier and optical fiber that can measure measure microwave signal up to 40 GHz. In this paper, we newly
propose a microwave measurement system using VCSEL and PD-TIA based low cost type microwave measurement
system. Our proposed system can be measure the microwave signal up to 24 GHz with 30 dB dynamic range.

Keyword VCSEL, PD-TIA, antenna measurement, microwave measurement, optical fiber link, photonics applied
electromagnetic measurement, multimode optical fiber.
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