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FAE LW E S ICHAMIZ2(1+cos0)/2 DJE T 7 4 W —Z DT, & HRRERFTIERZEIE IS,

1 DEEFEN AT MVDRT X 91, [BlEEEE 1.25 kHz OIS 9% Slow wave & % D
AR | [AIHAEE S 2 R R < HRIE D /NS WA T T » v 2 |ZHY 9% Fast wave & Z O @R A BL
72o Slow AT Wrim ETHEN R BFm TLERDICK L, Fast RANIFARENE9 < . maiipkss T
Writ DA CHB OB ST b 20N H 5720, ZZMIIC b REHIIC S FMAE, F7A ORI R K
DI FEFETE L TR OREERRIT OFER 27303, 2.5, 5, 7.5 kHz Tl Slow RFNZH H 71TV 7z Fast &
FINB BT/ >72Z & & 10 kHz TIRJER IO Z OfEHTHE D Slow, Fast [R5 DA & X Ff
DZEELIEKRLTND, ZOXIITH LWEF AT — R LT FIEOZ SRS, 514
HZOMHEIC I VNI, A7 Ty a, AN —v—REDOMHENERT L ERWVICHIFTE 5,

4. HrIEp RS

[1] T. Yamada et al., “Investigation and wave number analysis of meso-scale structures formed in plasma
turbulence”, 8th Asia-Pacific Conference on Plasma Physics, CD-7-TP7, Malacca, Malaysia (Nov 3-8, 2024).

[2] AR, “EHR 7T X=IT81T D A A — UG OFSE & ISR, 8 41 8] 75 X~ - K
B 2, 18P20, HAU (Nov 17-20, 2024).
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ZET VAN ARENIEE L L9 LT O HEBIA R A TE L, SH6IE, ~7 U7X -
AT 7T 47 ABIIREEND L 91, ERSHGARFEN OGO NI ECYMET —F 2 EH L
Ty 7 TF—4{bL, % Al I8 SETRIOWECHEIORECHMEEZ THIT 5 2 & b AREIC
o T&EZ, LR, flx OERBENTT—FZNED X REETHLNZONIELL i) 25
ZEMMEVSEETH D, AT, AR AR T 2 2 &12 X » THAFS A RE 4 38
B9 5 BiVOIZIER L, 55— JFHA Y RHEIC L > TERT — AN EOREE THH TEX 50O BEEL
DT ZITHET D,

2. EHREFE

ARSI IE, BRNRARE 257D BiVOs 1B AZ[1], BB JRBE NV REFEIL, b ERED NV N
Rk E LTHMBHILTUV D FLAPW 154 3245 U7 WIEN2k = — RAME L7z[2], ZSHUHBIM AERIZ, —
Wb e A)BdYE  (generalized gradient approximation, GGA) [31DFEN & L, F-RHRT v ¥ /UM E
71 Becke-Johnson ¥ (modified Becke-Johnson, MBJ) i JH ¢ ik7~7=, FLAPW /£ TliX, —E DKL 5
fEm AT ¥ /b% Muffin Tin (MT) EK & BRI D R84 % Ful & U 72 ERTE SRR & A% a5 81 L
TEHAEZED 5, FEREEICIE, MT ERNICB W TRIIRIEEIRIEL, # Mg CI3Fms 2 v,
MT 4% (Rur) 1ZBL,V,0 IZBI L TENZH2.50,1.71, 1.55au & L, FHEEDT v M 7 1% RurxKmax=
7.0 & L7z, IRREHEE (density of states, DOS) FtH Tk, BT U AT = NIZBWT30 D k fi%
HR L, JFZ & O IRAER E  (partial density of states, PDOS) & RS »72, F£72. BiVOs D HFFF
PEZTR D722 ERFEREE ei(0) +ie(o) ZFHAE L7z, #3755 FZHED a1(0)lE. BEED e(0)
7> Kramers-Kronig BAfR 2 VTR L7z,

3. fEREEBELE

Fig. 1 121X, GGA {EOHNTE L N7 BT BiVOs O DOS %789, TR /LX —Hl o JF A X E 145
DIEEE L, EEHIT3 DO /UF—fEk 0 1 (2.18~321eV), II (3.27~4.90eV), I (4.93eV LI
) eRBlTE S, fEE IEIE, 2 V3dIREEE O 2p IREERIOM AE/ERICRBE SN, VICET 5
PDOS f##T/>5, 8k ITIX e BB (d22 & dx>y?), FHIK I CIE L #LE (dxy, dxz, dyz) DNERDTHY |
VO4 WHRIZ X DGR NGB b, fERINE, Bi 6p JRHEE O 2p IRAENIEL L T\, —J7,
T, 2 2O RV —FEK : IV (-9.70~-8.86 eV) & V(-5.18~0eV) FHIKIC/TIT D Z LN TE,
ZNZHBi 65 IREEL O p REENKE K HFLELTWDHZ Ebolz, —f%IZ. GGA FH TIEEk
RIS R¥ v v TIVNS RS biLd, BAWL BiVO, DAY R Y v 713218 eV TH Y |
FERE (245eV) KV LS 2oz, ZTHICK LT, MBIIETIIANY RE¥ Y v 72251 eV L RFED
Hav, FBREIGEVEN S DT, B, MWKEELZ RO & SN D IRILEIE HSE06 T3 REFE AT
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IR SN, ZoZ Lk, METH - BEFHEOEBETEEN x BEX Ny FoRTHEEZ -2 L%
BIRLTWD, VO PDOS fiifrinb, ZOWRIIE, MisEFwTH LAED d2 KB G | (5 EMA T D

dl P IRE~DBEFEBRPEG LTS b0 EEZBND,
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Fig. 1 DOS obtained with GGA for monoclinic BiVOas.

4. F£L

ABFIETIE, HARNS BiVO IS DWW TH — U FRME &2 520 L. MBI {E2 V% 2 & TR

R¥y v FEFERTE 52 L2 LM LT,

ZE 3k

[1] A.W. Sleight et al., Materials Research Bulletin, 14, 1571-1581 (1979).
[2] P. Blaha et al., J. Chem. Phys. 152, 074101 (2020).

[3]J.P. Perdew et al., Phys. Rev. Lett. 77, 3865-3868 (1996).

[4] S. Lardhi et al., J. Phys. Chem. C, 122, 18204-18211 (2018).
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Fig. 2 (a) Real and imaginary parts of dielectric function and
(b) absorption coefficient obtained by MBJ calculation, and
(c) experimental UV-vis spectrum for monoclinic BiVOa.
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3. mXHE

1. T. Tokuzawa, M. Yoshida, et al., “Preparatory study of feasibility for a vertical viewing electron cyclotron
emission diagnostic for the JT-60SA tokamak”, Rev. Sci. Instrum. 95, 083531 (2024).

2. T. Nasu, T. Tokuzawa et al., “Electron-scale turbulence characteristics with varying electron temperature
gradient in LHD”, Nucl. Fusion 64 096008 (2024).
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[Fi£]
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[F7ERkiR]

[1] Jota Nakamura, Masato Oda, and Yoshihiro Kangawa, Phys. Stat. Solidi B, 2024, 2024, 2400026.
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FENERESS . 14p-P05-1, BUTHELRLK,
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Development of a novel prediction model based on machine

learning method for piston mode fluid resonance

H AR B T W
MRS FMIERT R B

e Research Objectives:

Piston mode fluid resonance is a common phenomenon in ocean engineering which may occur in a moonpool,
narrow gap between two side-by-side vessels, or oscillating water column devices. The large-amplitude resonance
may hinder the normal operations of marine craft, but may also increase wave energy conversion efficiency. The
prediction of resonant amplitude by traditional potential flow models is usually challenging due to the nonlinear
damping effects. To address the issues, machine learning methods, which is famous for the predictive capabilities
and computational simplicity, are utilized to develop a model for estimating viscous damping and fluid resonance.
e Research approach and results: B o ow C m—

Firstly, experiments were conducted for preparing relevant data | ; —
for training neural network algorithms. Two types of round buckets
(with different diameters) and two types of square quadrangular
buckets (with different side lengths) under various drafts were
considered in the experiments. Free decay tests with various initial
water column heights were performed and the water surface level
during the oscillating was recorded. An experimental scene using a
round bucket with a diameter of 250 mm is shown in Fig. 1(a), and
two groups of free-decay results are shown in Fig. 1(b, ¢).

Based on the free-decay tests, a damping estimation method is " [——drat: 55 mm, diameter: 250 mm
. . . . . E 10N e draft: 70 mm, diameter: 250 mm

developed to estimate the linear and nonlinear damping coefficients & |} .~  |==—- draft: 110 mm, diameter: 250 mm

. . . . . . . (Y e, e
for each scenario. The damping estimation method is shown in Fig. z 01\ f NG N

@

2. A comparison between experimental and numerical results is < 0 ‘ , ‘ |
shown in Fig. 3. 0 1 2 3 4 5

e Conclusion and future work
Experiments with two types of buckets under various drafts and  Figure 1. (a) Experimental setup for OWC
initial amplitude were conducted, and a damping estimation free-decay tests; (b) Results with different

approach was proposed to estimate the linear and nonlinear damping draft.
coefficients. The comparison between experimental and numerical Freedecay |/, -
. experimental |/ VY PQ method Dy, D,
results demonstrate the effectiveness of the proposed approach. results - N
. Dy, D,
In future work, neural networks approaches are to be applied it o=
. . . . position Simulation model
to establish the model of the damping coefficients as a function of ] waoss ['su- s a0 DD,

geometry, draft, and oscillating amplitude. Since more datasets
would lead to more accurate damping estimation and expand the  Figure 2. Damping estimation method.
scope of application, published data will also be collected to

Experiment| |

enhanc.e th'is study. = 10
e Publications E of
1) H. Zhu, C. Hu, L. Tan, A digital twin approach for damping < |

estimation of a ship towing system with suction caissons, The 13th _100— 2 "1 é 8

International Workshop on Ship and Marine Hydrodynamics time (s)

(IWSH2025). (to be presented) Figure 3. A comparison of experimental
e Research regime and numerical results.

i . HARPHETPEI T F7eUE
KOBEEL JUNKRZAICHN AR R hRRE e~ X v b
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