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Effect of Fabrication Process of Amorphous Germanium Disulfide Films
on Silver Photodoping

Yuma NOTO™, Yoshihisa MURAKAMI™?, and Takehisa SHIBUYA™®
(Received on Apr. 9, 2023 and accepted on Jul. 6, 2023)

Abstract

Silver photodoping into an amorphous chalcogenide layer is expected to be applied to various optical devices and
optical information recording materials. To understand the optical diffusion of silver, amorphous GeS: films deposited on Si
substrates were fabricated under different conditions. Photodoping processes were investigated by X-ray reflectivity. The
results showed that a reaction layer originating from the fabrication conditions is formed at the boundary between Ag and

GeSz, and this layer affects the optical diffusion of Ag.

Keywords: Silver photodoping, Amorphous chalcogenide, Germanium disulfide
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Fig. 1 Schematic diagram of X-ray reflectivity.
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Fig. 2 Experimental setup of XRR for photodoping process.
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Fig. 9 SLD profiles of sample before the light exposure
produced by different fabrication processes.
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Effect of Vibration Mode on the Characteristics of Piezoelectric Power Generation with a
Circular Plate

by

Wenbao WU"', Hiroyuki MORIYAMA™, Hirotarou TSUCHIYA™ and Helmut Takahiro UCHIDA™
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Abstract

In this study, a circular plate of constant thickness, on which a piezoelectric element was installed, was adopted as the host
structure of an energy-harvesting system. The plate was supported at its end having some stifthess, which was intermediate
between simple and clamped supports, and was subjected to a harmonic point force. The piezoelectric performance of the system
greatly depended on the vibration characteristics of the plate. Regarded as one of the representative vibrational characteristics,
the natural frequency of the plate was affected not only by the dimensions, support conditions, and vibration modes of the plate,
but also by how the piezoelectric element was installed. Therefore, the location of the piezoelectric element varied the natural
frequency, thus affecting the conversion of vibration energy into electrical energy through the piezoelectric effect. The theoretical
results confirmed that the natural frequencies of the plate in each vibration mode can be reduced to the respective lowest
frequencies by attaching a piezoelectric element at the location where the maximum amplitude occurs. The effect of attachment
gradually weakens as the piezoelectric element is moved towards the support. Moreover, when the center of the plate is within
the piezoelectric portion, the power generation efficiency is relatively high. But, when the center deviates from this area, the

power generation efficiency drops rapidly.

Keywords: Piezoelectric element, Circular plate, Electricity generation, Efficiency, Vibration mode
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Abstract

Multi-agent reinforcement learning (MARL) has received considerable attention in recent years. MARL has
often been applied to the pursuit problem, in which multiple hunters try to catch single or multiple prey. In this
problem, hunters are usually considered to have an infinite range of field of view (FoV) to obtain the absolute or
relative positions of the prey as the hunters’ states. However, this is inappropriate owing to “the curse of dimensions”
and the range of FoV should be restricted suitably. On the other hand, strict restrictions on the range of FoV would
prevent hunters from observing their states and continuing learning because they cannot obtain the prey’s position
when it is outside their FoV. Therefore, in this study, numerical simulations were performed to: (1) propose a method
to continue to learn when the prey is outside the hunter’s FoV, and (2) evaluate the appropriate restriction of the
range of FoV for a size of field. The simulation results validated the effectiveness of the proposed method and
revealed the relationships between the range of the hunter’s FoV and the size of the field.

Keywords: Multi agent system, Reinforcement learning, Profit sharing, Pursuit problem
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Fig. 1 An example of positions of predators and a prey.
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Fig. 2 Correspondence between Mapping area and
hunter’s FoV in proposal method 1.
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Fig. 4 An example of how to reinforce a Hunter.
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Table 1 Learning conditions.

Field size 11x 11
Size of hunter’s FoV 57,911
Number of episodes 3.0 x 10°
Maximum number of steps
. . 100
in each episode
Reward value 1.0 x 103
Initial value of rule weight 200
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Fig. 6 Number of averaged captured steps in each FoV.
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Fig. 6 Number of averaged captured steps in each FoV.
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Table 3 Ratio of each field of view to the field.
q 5 7 9
q> 25 49 81
H(q) | 0.2066 | 0.4049 | 0.6694
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Undesirable Effect of Acrylic Partitions on Speech Recognition and a Simple
Improvement Method Estimated by the Temporal Fine Structure of Speech Sound
Waveforms
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Abstract

In this study, the phenomenon of acrylic partitions affecting speech waveforms and making them difficult to hear was
evaluated by observing speech waveforms from the perspective of the temporal fine structure. The results revealed a strong
tendency for the waveform features of voiceless and voiced burst consonants and affricative consonants to be obscured by an
acrylic partition. In order to reduce this negative effect on speech recognition, we tested whether the waveforms of these
consonants could be restored by forming a small window in the acrylic partition and attaching a splash-proof PVDC film to
it. As a result, the waveforms of these consonants were partially but effectively restored. The methods used in this study are
simple and inexpensive, yet effective.

Keywords: Speech sound waveform, Consonant recognition, Temporal fine structure, Acrylic partition
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Fig. 1 Photograph of experimental set up.
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Fig. 2 Waveforms of “no-ta-chi-ba-o0”.
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with PVDC film attached window. Whole waveforms (A), and enlarged regions of consonants (B).
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Fig. 4 Waveforms of “ka”.

Comparison of control (no partition), partition, partition with window, and partition with PVDC

film attached window. Right column indicates enlarged region of consonant /k/.
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Effect of Solution Mixing Condition on the Quality of Isolated Plasmid DNA
by the Alkaline-SDS Method
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Abstract

The alkaline-SDS method is the most popular and reliable way to isolate plasmid DNA from recombinant Escherichia
coli. The principle of this method is a sudden and stepwise change of the pH of a solution containing plasmid DNA,
bacterial genomic DNA, and proteins. At each step of the experiment, complete mixing of added solutions is required. On
the other hand, the mixing condition of adding solution III (which neutralizes the pH of the sample) is ambiguous in the
standard protocol and unfamiliar to beginners. Based on this background, we investigated the mixing condition of solution
III and chloroform by the alkaline-SDS method. We tested four conditions of mixing solution III and chloroform, either
gently or vigorously. Among these four conditions, we found that only gentle mixing resulted in the ideal high quality.
Conditions with any vigorous mixing led to contamination of bacterial genomic DNA in the final product. Furthermore, we
tested changing the volume of solution II, and also tested a vortex mixer as a mixing tool. The results provide a clear
guideline for those who are inexperienced with alkaline-SDS plasmid purification.

Keywords: Plasmid DNA, Alkaline-SDS method, Solution mixing condition, Solution III, Chloroform
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Fig. 1 Map of pBAD-GFPuv, a plasmid used in the experiment.
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F7-, HIFREESR, RNase 38 LU/ v 7 7 —(% Takara
#t % L < 1% Nippon Gene #E D H 5 % 7=,

22.37NAVEKIZEBZTSAI FER (1) Solution,
Solution Il & U Solution II1 MM

TR VIEICEDT T A FE#RIX, Birnboim DJf
ED, BXOCHN2, 3, 712> TEEL7Z. 2.1 @ 15mL
Fa—TIZ A>T EMARIZR L T Solution 1 2 500uL Il %,
HEZIBRBE L. 20, RAT 7 AIXFH—7 LD
IRV ETE 2 WV T L < S22 L 7=, K1 Solution 11
% 1000puL N % T, 30 M, Fa—7%RICE L2A L
SR EZRESDE (BISLEM), WRICHERHZZ & %

SBULT2IC, BITKF TS5 3l L. & D, Solution
III % 750uL fil % 7=. Solution I % /il % 7= OIRFI AT
DWVWTIEH3 1T BELV3. 3 THEDRTH. 22k, RERTIX
Solution III % AN 2 TIEFN L 72412, Birnboim J5 &2 78\
soaRL LA AER L TWD D 2 omEO RSk
WWBELTH 3 1 RBLU3. 4 iE#HT 5.

2. 4 FILAYEKIZEBTSRI FFEE (2) Solution
Il &0 00RIVLFMNEDONE (REBEEZHD
e

Solution Il B L7 v R/ AZEINNL CTRMEE-
BOY T NE, 2,500rpm, iR, 20 SRELSHES
B BEODHER, £TOF2—7HNTENLKE, h
Mg, AMEO=gIZolL T\, ZhooFa—7
MBAKEZBIL L7, B L7zKEICk L, ZOR®EIC
XL T 06 FEMNDL 1 FED 2-T X —LEMZ,
12,000rpm, 4°C C 15 4y 1= Loy Bl U 7= . 3 D or BfEt:, 75%
TH )= )L TR ERE L., Fa—ThbxzHd ) —)L
72 EOWRIER Y BT BRE, REOBOREIC L
72D RT, Fa—TNERRICEBRSEL. GEE%E, F
2 —71Z 400uL @ TI9E!' (10mM Tris/HCl, ImM EDTA,
pH.O)ZMAZ TRy T 4 v/ Tk 2w L (2
NEHBERS TV ET D). ZoMBERY T iz
10mg/ml @ RNase % 2uL Mz, Xy 7 47 DHEIC
37°C, 2 WO RIS H T o712, FD%, REZ VINIBED
I 7=/ —)b s ZuaR/LAHHEEZTRY, RN T
FElit T N U U AfFAEFC ¥ ) — ViR & 4T - 72, LB
Wa 15%T % ) — N Tl LIZOBICHERCIRE S,
HREHIIZ 100pL DO FIAIZIEME S W72 b O % ol BAZ 5
s LTz

2. 5 HIRBRVESIUVUT7THA—RERKE

7' A KN DNA Ffhs B fh O FEFE D 72 D I il FRE#
FRNE LT Ha— A7 VERIKENEIT 572, AWl R
R EMATIILLTO 48D THS.

- uncut (FIFREEEYIKTE L, T 2 I K DNA O &)

« EcoRV (B —E£EYIWT)

« Pst1  (HE—FEEZ M)

« EcoRV, Pst1 (—EH)HT)

FOSERFIZIE 7 7 2 2 K DNA &R i %2 2L,
FRIE % % 45 % 0.5uL, 10 {5 IS Ny 7 7 — (10 XH
Buffer)% 2uL %, TNENDT = — 7 TRIEHR DK
|2 20uL L7 D K OB K CTHE L. ZhvEx 37C
T 1 BRYRIE L7729, 1% 7 W e —2\cB i) 2 EXKE %
1To 72, BRIKET 80V, 40mA D5t T 80~100 43 1T
STz, KBV U TVCiRINT A —F 4 TNy T
7—DEFE (Tu®r T /) — VT )V—) BT Ha—RAF



(NI AN

LD 2/3 FREDNE £ THEATE L ZATIkEIZ1IED =
KENVBEOT T —AT NV ER=F T LT 40 Y
LR ICBEERE 1T 71-.

3. #ER

SN BAREMEHT CRRL-ZERBEEELDEE
LHE

2.3 £ CTOFJET 750uL @ Solution 11T % Iz 7= 3k %2
LALLM TAAMBELEZDL, UTOLRETEMNE
fTo7-.
O:RABOAST 15mL Fa—TOF v > 7l % HiE,
T A FEECHRED, MR RVEEICY-< D & 20
RERENRR(LLT, RBenITiRF)
@ : QL FAEMETRIELHITIRM
@ #HBDOAST- 15mL Fa2— 72 FTHEDL, S0
Lo EHE-TWVSD Z L 2R L THANKEIZTLD
T S BB L BT, %LU < B
@ : QL FEMHTHL RN

I TRODICEMEEZ007TIE, AVWAABDORE
MOEBZRERLEZ. —F T LIBEMSE20@TIX
OQORFEDOIABORNEYHEZ M L, O@ICk
RTIRFH OBEEBLLAL o T

12, Ob@FT_NTO I5SmL Fa—7IZxLTr
o ARV A% 500uL Iz, BATFOEEEZIT- .
O : BB IciRn
@ : WL EF
@ : BB IR
@ : L < EFn

Z Z CSolution HI & /i1 2 TRSCMITIEF L72O@ TIEA
B OERBICENAON R, —FT, WMLL
RBALEZ@O@TITHMMOAWT A XOTREY N EE L, B
BOWHRDOEREN EH T2 LhBlEshiz
PLEDIERIZ LD
@ : Solution I, 7 & mR/L A& HIZEERITIRM
®© : Solution IIT ZFZC/CIRFI, ZaakL Az L <
bz
@ : Solution I Z¥ L <iEF, 7 woafRiLAEz2R0ONC
bz
@ : Solution I, Z mak/Lh & HIZHL < ERM

LWV HWIZ R DIRMEGD 4 T EER L
PR, ZoaH o7 nizxt L TR UEBEEZITY 2
b TR U L A 15 7. 15 D AT Rk LA I, oD i
L O RIE 21X NanoDrop™1000 (Thermo Fisher)%
AV

Table 1 12, % Z2IRBFISAE T T D B R RS 5 O R &
&mg%rf. — RPN AL OB & ML E 260nm
DWW (0D260) Ik > THEHHEIN Y, ZOMEEERE
280nm DYWL (OD280)D E: (0D260/280) DEAS 1.8 LA
ETHNIEY R EORANDELS SE DSV DNA 72
LHETEN D, EBRERNS, WIRIESICEL TARR
L7Z0TFNoFEMicksThH, # U _XIEORANEL
ERIEDODNANGONZZ LA RBT AR L 272,

— 33

BATHEZ AT

Table 1 Concentrations and qualities of isolated plasmid
DNA with various mixing conditions of solution IIT and
chlorofolm. (Solution I : IT : IIT=1 : 2 : 1.5, n=3, mean=s.d.)

Solution TIT | Chloroform “C;I;:L 0D260/280
@ gently gently 4.6210.08 | 1.84+0.02
) gently vigorously | 4.360.07 | 1.89£0.01
@ | vigorously gently 431%0.09 | 1.91%0.02
@ | vigorously | vigorously | 4.31%=0.04 | 1.90%0.01

Solution Il © gently ® Solution Ill : gently
Chloroform - gently Chloroform : vigorously

o) Solution Il * gently @ Solution Ill : gently

Chloroform : gently Chloroform : vigorously

Fig. 2 Quality check of isolated plasmid DNA by restriction
enzyme reaction and agarose gel electrophoresis.
(Solution I : IT: III=1: 2 : 1.5)

. 2BRALGENMEHTCERL-EREBEZERODER
KENFER

Fig. 2 12, RA&FEMOE KB REZRT. 20
%%Wﬁ@#%,%mMqu;Uaum$»A@%m
FICWDTRBRERLPITR LY 71O TIET Z 2
iPmmH%wK%%ﬁﬁ@%mhfﬁbn%&E@f




TH VIKIZE D7 T A2 K DNA FERLBRRICE T 2 IRIEf S s S UE o B IC 5 2 5 B OHGT

A3 K DNA DR TEEZZ L EZRBTHMENED
ni=. —57T, TRLSOT L@@ DIRMSGAM T
X, BRIKENFO NN RIZAA T RE#FR I 2ED,
Solution I B L7 B oA /L ARIMBZICHE L BT 5
iR OO THRD &, RKERESOMENE T
DT ENRBE N,

3. 3MA % Solution Il DERENERERICEZ DS
288

SCER 1, 2, 3, 7 TiE, Mz 3 Solution I, II, III O
BltE 12115 L LTWb. — 5T, ZORELE 1:1:1
LLTWAFRELHONTWD O, HnsrREORE
MZ5Z & TEROEBIEERA ET AL bH 5720,
AWFFE T Solution I, 11, I OFEHN 1:1:1.5 D5t
THEBRZITH 2 & & L7-. Solution Il DIEFISA: %25
¥, Solution I DEFELUN DKL 31 LR~ L. 72
B, UFo® N"o@ xxhzEh 3.1 oO»5@0EER
SRS T 5. Table 2 23779 X 912, Z Z T Solution
HI RINEEOIRFISAIZ L DIRE - MiEOZITRD b
Mol-z. —JTFig. 3 THLNRELIIL, IV ZT
% Solution TIT DY HNKFHIZARCDTIRFD U 72 G4 TR Sl g
BE<, WLKIBMTEERAATHRAELDZ ENRTH
AL7=. H>, Solutionl, I, Il DEEH. % 1:2:1.5 Tl
EIToTREL D B AR T OEAVREL 2o TN HHER
ol

Table 2 Concentrations and qualities of isolated plasmid
DNA with various mixing conditions of solution IIT and
chlorofolm. (Solution I : IT : III=1 : 1 : 1.5, n=3, mean=s.d.)

Solution Il | Chloroform cone. 0D260/280

pg /pL
@ gently gently 2.30+0.96 | 1.91+0.06
Ok gently vigorously | 3.88%0.24 | 1.90%0.02
@ | vigorously gently 3.78£0.15 | 1.86%0.02
@’ | vigorously | vigorously | 3.35=0.91 | 1.88%0.02

3 A RLTYIREIXY—IZLBBRENMDBRE
BRIBFOLMEBFTO—BRELT, AT v 7 AIF
W —IZ L DR OHFRZ 7K A 7=, Solution 11l 5L UN7 1
2RV A RN A T OEIRIRFIREZ, Scientific Industries
#1:> VORTEX-GENIE 2 Z W CTIEE L7z, Zo%EED
DRSO E B A 10 BefEho 10 (&) &L, Tk
HECE L.

® : Solution IIT #MNE 5 Fp, 7 v v RN LENE 5B
® : Solution I #ME 10 , 7 7wkl ARIN% 10 B
@ : Solution I #ME 157, 7 v vkl A% 15
I OWBEHESEMLSNE 3. 1 L RAeICRE - OEESM L L,
[2. EEBROBME] CRENEZFIETEEZIT- 2. 128,
®O®@D» EBRIE Solution 1, 1I, Il OFERHE 1:2:1.5 T
1TV, BEEE 1:1:1.5 Tro72b02@®'®@ @ & L=,
NS OREEMIERO®O@DIZ DU TR &l % G
L7-fE5 % Table 312, & © @’ DR & #liffE % Table 4
{277 7. NanoDrop™1000 (Z & 2 W 6 EE R E O A BT,

564

@,Solution Il © gently
Chloroform : gently

,Solution 11l * gently
Chloroform : vigorously

<,
&

@,Solution Il * vigorously @,Solution Il * vigorously
Chloroform : gently Chloroform : vigorously

Fig. 3 Quality check of isolated plasmid DNA by restriction
enzyme reaction and agarose gel electrophoresis.
(Solution I : IT: III=1: 1 : 1.5)

RVT w7 A XY — T LR EZ 2L S THiRE
RHEICRERBIAON -T2, £12, @OOD%
3.2 L AERICHIRBER LB L OT7 H v — A BKIKENIC
BEL 7285 % Fig. 312, ®@© @ 0EXKENSE K% Fig . 4
WZRT. 22 BahnD L 51T, Solution I, 11, 1T OFE
®/ILE 1:2:1.5 TITo7®@OQDOHEEIEL, AVvT v 7 A
X —TT BRERIAY 5 B+5 B (GE 10 )6 15 B
+15 B (JE 30 ) #TH CIIfERIC R E R2ENEL,
TNOFETHLFHTRESCHCEMLZOIERTD
SOTMWRAATRROOEND MR ERoT2. —FTH
% 1:1:1.5 T 20°®@° @ D%5E Tid(Fig. 5), RV
T I AIFH—IC L BPRHOESICHAIT HET
AATHRHBELTWS ZERHBALE. 2L, AXAT
DEANIZO @D I TEKTH- 7.
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Table 3 Concentrations and qualities of isolated plasmid

DNA with various mixing conditions of solution IIT and

chlorofolm by Vortex mixer.

(Solution T : IT: IIT1=1: 2 : 1.5, n=3, mean=*s.d.

Solution 1T | Chloroform “C;jl:'L 0D260/280
® 5sec 5sec 4.13+0.23 | 1.91+0.03
® 10sec 10sec 424+0.02 | 1.89%0.01
@ 15sec 15sec 437+0.14 | 1.89%0.03

Table 4 Concentrations and qualities of isolated plasmid
DNA with various mixing conditions of solution III and

chlorofolm by Vortex mixer.

(Solution I : II : ITI=1 : 1 : 1.5, n=3, mean=*s.d.)

Solution TTT | Chloroform conc. 0D260/280

pg /pL
®’ Ssec Ssec 3.09£0.40 | 1.96%=0.01
® 10sec 10sec 3.57+0.30 | 1.94%0.03
@ 15sec 15sec 3.32+0.29 | 1.96%0.01

®Solution Il © Vortex 5sec Solution Il * Vortex 10sec
Chloroform : Vortex 5sec ~ Chloroform : Vortex 10sec
Q")&
@)\\\ Q N K\
'\ X
WP g &
AR AR

1 2 3 4 5

@ Solution Ill * Vortex 15sec
Chloroform : Vortex 15sec

Fig. 4 Quality check of plasmid DNA by restriction enzyme
reaction and agarose gel electrophoresis.
(Vortex mixer, Solution I : IT : III=1: 2 : 1.5)

2 - BT

@,Solution 11l * Vortex 5sec @,Solution 11l * Vortex 10sec
Chloroform : Vortex 5sec Chloroform : Vortex 10sec

564

@,Solution 11l * Vortex 15sec
Chloroform : Vortex 15sec

Fig. 5 Quality check of plasmid DNA by restriction enzyme
reaction and agarose gel electrophoresis.
(Vortex mixer, Solution I : IT : III=1: 1 : 1.5)

4. ER

ABOTNHVEZL DT T AI K DNA ORRIEC
BUWTHH L7240 T, Table | OFS R TIXA D
R OB RMEICEN R OND Z L3 Er -2 b
DD, Fig. 2 OFEENS, mbBREOSGNSFAIF
DNA %4k C& 34744 HH 1T Solution III & 7 v a7k
NEADESL L BRECHIZRMT D HIETH D Z &2V
L7z. 728, Table 1 OFEFR LD, O 5 @O TOERKR
AL TH VR IBORBAMIALN TV, 72 Fig. 2
DY TL@QR@DKEENS, HIRBEZEOAFEIZL -
TAAT OIREIZEANPROEND Z ERND. M- T,
ZDOARAAT OERIIKBE Y / -5 DNA ORATHY,
Z D5 7 2 DNA DlBREEE LI K- TEZ Wk
KM DR AT Lol b ERINDL. EN
Wiz, OiENUROZLER2RNE, Q@@ THLF I A K
DNA 2l RBER ML EZZ T CEY, Onb@ETOY >



TH VIKIZE D7 T A2 K DNA FERLBRRICE T 2 IRIEf S s S UE o B IC 5 2 5 B OHGT

TV THIRREERTE LS BB 2 <HEIT L TWD Z &R g0
L. Z0Zlnn, OO TORMERMELIZEN
THBAESEDRFRANIENLOLEZOND.
T NQO@TE L KIFHE Y/ 2 DNA {RADR
Rz, 7TLrAVECEISZZIT A NEBERICBITS
Solution I & 7 & 1 AR /L A DAE & W 5 BLED G EET
5. Solution Il I%, ZDEKIZEENDLEEEEL Y v AL
KEEEEIC X » TRREERAZA L CW5. ZOERAZEL
T Solution IIT % Solution IT1Z & » TR = < ¥ ILME I W
RBARO pH 2T o&%EEZH o TND. Eio
Solution II F OFEfE A U v7 % Solution I 125 EH TV
% SDS & Bt L CAREBEMED RF 2 LilgE s U o A (PDS)
EERE LD D, Z OB HFIEM & PDS DA k% % @
U, Solution II 91 NaOH D{ER TZEM: L7z KIGE D ¥
LRI/ I DNA 28 Solution 1T O¥RINC & - TR
BEWEOREEE/ICBITT D, —F T/ rukiaidh
W U= REMEE 5y O FIZER Y A EN TV SRS T &2 KE
fcBEN S, 7 23 K DNA REE2ETeoKE, # v
RIBREDODRBEHORE, Z7oarLhOAKED =B
WCHAREIC Y BET A X 2 > T\ 5. A {k L7- DNA
DIRANZE Z T RN, Solution IIT THA % S 7= RiEW
WL THERICR WV 2N 5 2 & TRIEH O
T LEV, ZOBRICANR R b REEE S ICHBES N
HIITORBES 7 . DNA BITAF{LLTLES Z &7
LEZOND. WA{b L7z DNA 1%, ZO%ORRIEE
OB THLRYEBE»ND Z & 72, REBEREROF I
BALTCLEY. EVhEa2hzE, Z7ook/Lbso
WIMAERPRAAT OFRKEFEBRLTWD DI TRz,
Solution IIT % Nz 72 #4124 U 2 RESPE M 43 1258 il 5 &
B2 B\MGEEZLTLES TN, KIEFE S / & DNA
BADKHRKNIZZZ>TLEI EEZLND.
AEDOFEBRTIE, x5 Solution I DEREIZOWNTH
Btz =, Wb 2 % TiX Solution I, 1I, III O
mib% 1:2:1.5 &£ LTERBIM L TV R, ZoRFmE%s
1:1:15 L LTHHDIC7T 2 K DNA BERIENS =
LA Fig. 3 LYW RBEENS. —FTCIOREE LY
4, Solution I DIRFIDOEKEMFIZE TS/ A DNA EA
DESGVNRKELS LT HZ EMAHEHAL. Solution II
TR M ORI TH Y, Solution LI 1TZENZEHFIT D
ERMNH 5. ZD7=, Solution II #I1x 5 REIDFHXT
BNz 727 X, Solution 1 & W1 2 7=BR D I FI R G728 &
DELDIHEITT D EBVWER, SRIEZFDOTFHEEET
R Lo, ZORRICHONWT, BRETIIEA E
REHEEL TS, 7, SRORKKORIERENRT
2 DNA OBRAZBICEELZRITLIZZENELZLND.
Solution Il Z Mz 7= & FITAE U A RIEMEE 4L, KL L

TSR R OB R 2T SR & 720 5 5.

BEREEDN T2 HD1EH 0, KRR IZhi=5h
TS 2 oM HEITSE, ELLTHY /AL DNA O
BAZHHEILTHDEWNIEXFTHLHEKS. RIZEZBR
HZ L LT, MMz 5 Solution Il DEZEL =T &
2L, 7 A DNA OFBMWERR+3 & 7o TV FlEE
WRH 5.7 ) ADNA DEMERR+TH oA

Solution III Z/Mx TH %~/ L DNA AN AREMEBE 4 IZBAT

3, 77 A FDNA &HiZEIREnTLES. K
L, ZOERIIRHREETCREMLEGATHL —E&E
D7) A DNARABREZ D ETFREND. ZhDHDHE
WiZH 52T 572 0121E, Solution 1T Z Mz 7=H 5T
@ pH ZALX° Solution T &1 % CHFI X 72D pH %
L2 HRTHREDHEENMLETHD. 72, 77
A I N DNA #HRT2BEOEEESLH W S Fa Ok
WL THEBRBRNREZ- T DB LT, Zid
DER ZRERNCRERFTT 2 HLERELTTL b,
Solution Il Z M 2. 7 & DIRGIZIXARNT v 7 A I X4
— AT LT AERED bH DD, Fig. SHTRT L
N, BLEAICL->TEARALT vy 7 2IFY—2 kB
BE RN RIGE Y/ - DNA ORADFKR &0 5
LT ENRMBENT-. 7272 L Fig. 5% Solution I, II, III
DEELE 1115 L LESAEORERTH L. Wb bHH
BB % Solution I, 11, TII DF &L (1:2:1.5) THRE %
iT>72 Fig. 4 DHETIE, RALEIICHALT v 7 AIF
=X BBEEIT> THLOTNICARA T RHERIND
DOHTHY, 7/ L DNA OBEHERIBANITMER SN0
S, INLEA R LT, BFEETITHOWKIEMEY
BARALT v 7 A XY=L DEIKIRTIOIE ) HBEER
REMHETHDLZENARIOERIZL > TRBEINHDT
BB, 2L, AT v I AIFZFY—2HANTHERLZ
P TNTIE, BT TED 2PN ELRIKEIRFIZA AT R
BEh, ARIOERTIINMZ 5 Solution IT DR & IC
LT PIEETCRONICEMLTER LTI AI R
DEER—FEWEVWIFERE ST, TABVIEICEK
57T A KRB ZORED S/ 5 DNA OIR AT
MHTE2H0E LT, #THMIEICFHEEE ORI A
BARAFEELTALT v 7 23X —2HAVWEFEND
L0 LIARW. EELIOBAL, ERICHVIE
ICE S THRUNEL SNDARREITEE TE 22w, G
LN EMITIEETE 2ERROMESLZ BN E LIEGA,
BlEmE S ®BoORMETHL EEZOLND.

%

FREZITTHICHIY, EmliCBML T ESnE
L7cmffEE S AREHHB L BT ES. £72, RxD3%E
BRICER L CTHICHE LA > TSV E Lo ARIER S
AT E VLA L BT £,

SE XMk
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1. [FC®HIC

fifize L5y B & WD ISR ) R0 T RAT D B3 P4t
TR, R, BOELEERV YL, TV
AE—FZRYFULARY v —EHMOIEHIZ LY FEBLATEE
7e o T RFFMAAT N AIRE 72 Y — T — M AFRATHEBR 38 1< B
LT —EZFHITTND.

2. 7AORSKREOFRNBIE "

2.1 HBME

7 a7 ERENC £ B HEE L, (K COHEERERE & LTI
W6 TR E <, Reynolds 27% 10* 725 106 gif - O fE
ICBWTIE, #HEEEEOTARE LTHEEL TV .

T L — ROFFHIRWT, 7 L— REER TORN, KO
AT H%E, ThbbiE, Rk, mEOBERED
PEREZ R ET 5 ETROCEHETHD. ARBRTHE, KL
A VBRI LW BN A G TS T e RT T L —
WX LT, EEEFOT L— RE Y O T 25 & L
T, TL—FRREOEIRE, #7 ML d7b— FRE
OFEMFHEEIT- 7.

BLrvAa4 /7 V2 HEHTTOT V= FEBERIT
Adkins-Liebeck 1T K 2 i RERFHEZ M L, Reynolds
BI10DOFKMETT L — KIERZRE L Figl 07 L— K% #l
fEL7=.

FOHE R F L 22 7 8 2 o ARGl ST SR st i & o R

R | SR

Fig. 1 Propeller blade for low Reynolds flow.

L, 60 I RFFICEEE R —XNE Y (1, #%, 7rx
Z7& ACE—FDORICRE LT NI A= HWT b
7 & PE LT

F7o, XTI REERRBICETZEDREL (17
L—RH7D 3194) 2B LT aXTEEFORETTE
DAOPE BT 72, T XTEER T CHIE S V2T
WL OREEZ T L0, MERISELINTELDIENF
HGoaZLlnTng.

2.2 EAHAE

Fig. 2 £V, 7L — RiGIZ EEEF I - T2 EH 2L
FIRENZ ENDDD. ET2, 7 L — NEO®BBET T,
T S BRI N L TV D EFTA R S, Wi
DHIBE L FAED DB CTRET 23— FAAT LD O
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Trailing Edge
Trailing Edge

Leading Edge
Leading Edge

Root
Lower Side

Root
Upper Side

Fig. 2 Pressure distribution by direct measurement.

RENRBEZ LI, FEMPHIZR > TSI T, FIB
BICFHOKRFEEDATEL, ELFEMNEITR>TWDHS
DEZLTEHFMNELTNDILEEZLND.

2.3 AT RMIZ&KBHEN

TL— RREIZH 7 NERVAFTEEFOX 7 N OkkT
Ao RBEELZRdEZTIE, BONHCESZ 7 ol
FEBEL, R COWMNOMEZFM L. RFHELY
LERPMETTAERE LT, Ya— T ARE3RT
MIFEIRE G DR AENTHB T 2.

3. V=3 —EARIT

3.1 KBS

W RFELEY TS TIET « XU I T TRy LT X —
AR (LUF KAU) EoRfsE7 ey =2 bd T,
— 7 — M \FRITH SunFalconl (EIF 3.7m, &K 3.2m) K
Of SunFalcon2 (g 7.6m, 2K 3.0m) 22\ T, HE&R
OO E OBIAREI A Y L, 220, HEE, BiE)
RBLOFHERLR ELWBIZEDIRIAW R Z 57,

Fig.3 Solar UAV “SunFalconl1”.

Fig.4 Solar UAV “SunFalcon2”.

F7z, 2017 FE~2019 D NEDO Y r¥ =7 b [nm

Ry b Fr—CRNERT BRI F 20 ER S o
Vx b TOY—T AR (F: A B /N—]SAT)
TIXHEFESE D JAXA, NICT & il ifE RO —B & LT,
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Fig. 5 Solar UAV “SolarPhoenix”.
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