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h-BNEER7 Y E=F7RS VEH Ar TS5XTDOERSH
Mass spectrometry of ammonia borane contained Ar plasma for h-BN film formation
AR O K, iy FL H @&
National Defense Academy, °Takeshi Kitajima, Reiji Kawasaki,
and Toshiki Nakano
E-mail: kitajima@nda.ac.jp
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2WILT L7 bu = A0 CHERMERME L ThH D h-BN ZmHET 572012, ks
BT WBNIHE LTT E=T A7 R HAWSND 2, MR E B LIZBRICiET =
TR T T ASHER SN, T T RAYHOIENEO SR LETH D, ZZTIEA T T A~ %
I LT o BE=T R T VRO A U DR 2 B &t L7z,

2. ES TS

REEZET v L N— NI AT AR O 100MHz BREVA B & 7" 7 A~ #4184 18 < . RF Mz 0.1g
DT =T RT U (BHNH) K &l & FLZEPER %, Ar U AJia: 30scem & L, 10W D7 12—k
BT LIz, Tt 800 CIZINE L 7= iilkt 2 E & | [£7) 800Pa T BN 7 I /b & #tiG3 % LY
1(a,b)iz7~ 3 h-BN JE ISR S Tz, 2B 0 7 ¥ B VX E B HTaHc X 0 77 10Pa T%F
e L7z, X 1) T A~ ®D OFF-ON-OFF |Zf£9 BNHs 7 V1L & OH 7 ¥ h VD~ ABEEDHE
Baard, 77 A RAKIZEY OH & BNHs 3 EIZHEIML TV 5,

F v UN—NOFEH H0 LK & LTAEL D OH ORRFHZ LY 7 E=T 7R 7 BNHs D43
342 UC BNHs OFEINAAE U 2 #RFED iR C & 7=,
1 K.H. Lee, et.al. Nano Letters 12, 714 (2012).
2. Song, et.al. Nano Letters 10, 3209 (2010).
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~ T T® BNHs & OH D~ R IREZE (b D AR % B4R,
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BEMN—ROF/Fa—-—TDAVIT7R— b EBHDO-HD TS X7
EREICETETSXATHOEFREELSMPOHFOERK
Relationship between electron density and gas-phase species in plasma for
isocyanate group functionalization on Multi-walled Carbon Nanotubes
RERRKI ' OM) EB M, hF £, DI KE!
Chubu Univ. ', °Kakuto Watanabe', Keiji Nakamura', Daisuke Ogawa'
E-mail: te24011-5579@sti.chubu.ac.jp

J1—R>F ) F 2—7 (Carbon S
Nanotubes, CNTs) B 7= % :::(7755:)) « s ¢ o ¢ *°
FoTWnWa ZLiFE<mbhT .
WD, ALFERICLRE L TV DT
. £ OF M A ERESAEMT 5 Z
CICX VDI ESNT
bHo INETHELADIN—TT ook
I XV RRA R ERE R A & 2 0 20 E&mmwm] 8 100
T D7-olz, EDEMBES (&

fifi=’) &7 7 X~727F /AU Fig 1 Electron density in plasmas generated using reaction vessels

1.000.E+10 ®

1.000.E+09

Electron density [cm™3]

BICE D77 A=K PIT/FE  for CNT functionalisation as a function of power used. (Langmuir
T ORL TR E & DBIFRIZAEH  probes in orange and Curling probes in blue. )

LT, ZOMEBELEDTE, £

DR, [AAT ORLFE L BREIEN & ORICHBERERA H Y . FHIKIAT ORI T & =R
FOBEENFRREICR o7 L & CNT LA V7 R — MEENPRKRERDWREERH D Z &
DONoTERE[], LNLZEDO—FHT, ZNODRFNRIREIC/R D 12O DRMFITEAT ZADHE
BRIV T TAORENEETHLZ L b TEe, £ T, AR TITEREEMZ T
HIODT T A AR OBET ORIELFH L, £7 7 AvEREAFICBNT, BT L&MH0
HERFTOMBILT DA, S DICEREAEM & OBRIZOWTIREZITR o7,

Fig. 1 1%, AMFZETHEH L72ER 120 mm, &S 55mm (BEE 10 mm) O M EAEZEREGRICT L
AL AZMASETCT T A 2R LT L & OEFBEFMOEMBET — 2 2R LT\ D, 72k,
ZZTCIEEHINC 7 7 X 27 7 e —7 (Langmuir Probe, LP) & %7— Y > 77" —7 (Curling Probe,
CP) ZfEflLiz, ZOMTRALND X IIC, T A~EAERT2E N2 LT 5 2 & TERFEEN
WA T ZEn2o07u—7THHSNTEY . ZORGTORFEEUARETHD Z
EMDoTle, ARRTIIT T A~ POBEFHEE L KT ORA & BIES T TR 5,

[1] D. Ogawa et al., JVSTA 41 (2023) 063001.
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Gas-Liquid Interfacial Plasma Generation inside a Microfluidic Plate
EEE!, BEEE? °FK Bzl EHA #HE?

Sendai College !, Tsuruoka College of Tech. 2, °Hiroyuki Yoshiki?, Akihiro Enta?
E-mail: hyoshiki@sendai-nct.ac.jp

& ki (AuNPs) [ZCEEBA L, M, NA AoV — ERBHE (f A5/ 7r< |

P HECRHHIN TS, B TUARS A —~DIs BRSNS 7V a— X
FIRLC, =4/ — VLS OREVE IR A ¢ 2-5 nm THRET L2 L03MbLNTEY
AuNPs B TIXIR & A XEH—1Thi 2 5 2 & (BoHdk) NEZETH 5, AuPs 5Tl
Hifb4l (HAUC1,) K¥AISSE O JFUEHZ NaBH, X° 7 = RS DR ST A 2 VRN 2 AL 2R TR0,
LR FERR R, BRI A Sy ISR BN TW5D, )i, KKET T X~ % HAuCl, K
HRIZHRS LT T A~ KRS THRR T 2 KFE KRR I L 2B 2R+ 2 5k
(7T RA<iRot) BDIR_EIN TS, ZOFETRTKE (BEK) %77 X~ @ ON/OFF T
TUANVICHIEICE DRENH S, L L, BILaIEIC L 2L FRIER T T A~ iE i
TIE. TR OBAER & B R D RIRFICHEAT 2 O TR AR IZA D U B Bk IXifE
WD, £lo, 77 AR OFF IRETHEIKTIC@RA A NEEITHFET D ERFilE
WHETTS 2 O CRMETENE 2 BB DRi1% (¢ 2-5 nm) 2155 (IR E O IR ER LB &
5, T T, ATV A 7 a iR CIIIEEBIC L 2 WEBEN A AR, FoKE R A
AT DHFOFRICER LT R LITRT A 7 vt 7 L — M TOKIK _FRER TR 77
A= PSS RS % 2 L 2R T D,

FHEIIATET v TRT T AF v 7 (PET, COC) F v FTNDO~A 7 aifilk (¢ <1mm) |Z He,
Ar DRKIET T A~ & AT 2 FHEEMIL LTS 1], B 212 C0C ~A 7 vjiilkT v 7N
D7V A MBEREIE He 7T A RO ZRT, AR T, KR T 7 X~ BRI ARL
A[RETe VA RE A~ A 7 a7 L — NNORIK A 7 T A~ RIS AT 5,

[1] H.Yoshiki, T. Sasaki, T. Mitsui: Jpn. J. Appl. Phys. 57, 126202 (2018).

70 mm

COC microfluidic chip
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K1 ~vA 27 ik L— R FNTOS T X~ KK BTG K2 ~A7afiEF vy 7NOHe 7T X~
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Study on decomposition and removal of fine particles in incense smoke
using rotary electrode dielectric barrier discharge with addition of argon gas
£IRKEI, OB)#EHN KK, S KE, Yoon Myat Aung, Yin New Nyein,
M OEE, B BE B Mh BE EX
Kanazawa Univ., °Taiga Uramaru, Hironao Iwasaki, Yoon Myat Aung, Yin New Nyein,
Mitsuhiko Hata, Yasunori Tanaka, Yusuke Nakano, Tatsuo Ishijima

E-mail: taigauramaru5@stu.kanazawa-u.ac.jp

1 FADE BIOYLS Oy 3z, BRI B RFER Sy O
TH% CTHEIN S D HEE T 21, R oA M 2 AV LTCNDZERNbD. S5, RELGR S
GHELTEY, ZJUIABICEETHD. 22T, K DIRFFALILIZONWTERT B &, 7T A~ 0B EAT
R ORI E £ D RFBRLIT 7 & AT 2 B D BR STEADIE S 3, OC1, OC2, Py-0OC, OC1, OC2 D4y
x, K% ?Lkéﬂifﬂkﬂbﬁf—{tét‘é%%#%é BDRESFOLTCWBZ EBbnd, 72, Ar TAD
EHRLE, FEEMBUFEE Y T KE ‘b‘"%ﬁkf' IZOWTHRET D &, 77 AV E 7o
(RE-DBDR)® |z X B8+ D43, BrEZITV, Zh TEHAEITOWT, Ar A DFEICHH L ThT Mk
D ORI 1% ok L, (LB A fENT 92 2 & THfiR, i’%’%*ﬁiz YLASR DR BB U, BRI 9 B RFE RSy
FrEZEOm EEKREF L T\ 5. A TIE, RE-DBDR DEENEMLTND Z LDtz
WIZ Ar B2 &N LT B OBORL+ D 40 fif, BrERh=R
DEAVEBIE, AT L.

2. FEBRIGE

LICEFE SRR OB E R, TV — 4 —
WT 7 AOREEZRIESE, FELT LI HAEIR
GE3%5. RAE T A% RE-DBDR [ZEA LT X< 4L
T B, 7T XTUIL I NI FEICE DML T %
F OV TT—ICBRE LT 42— THIE L, kX

Sk LI 4D5D7 4 M F—fEE LT, BFfE, IF Fig.1. Experinﬁaﬁf@iﬁﬁfﬁr&%ﬁosol treatment
J&, NS-4 J&, NS-3 @ % fv2 Z & T, Kifgns 0.1 um R using RE-DBDR

I, 0.1 - 05um 0.5—1.0 pm, 1.0 pm LL_E OBk v % 4y

Lz, 22T, FUOr—Z— AO%iE%L 04 slm, Ar (o plas'?oic with plasma

WA 0,0.5,0.75,1.0slm, F/ 47‘/7°§—7f;<‘2ﬂ%%%: e 4

40 sim, RE-DBDR o fifiilaliiz s 4 4800 rpm, FINIE - ";;?f

230KV & L, BRI % 154 & L7z, 5#ki%, BF ):, 3§ e e

NS-4 &, NS-3 D7 ¢ L5 —% 1 cm2 (28] Hi L7~ §on _zgﬁiF"‘Dﬁg%‘

B0 WL a =R T+ 54 F % AT, B X B B
IMPROVE-TOR % (Z it » T OC(organic carbon), " * wcmronmmeam

SRS A -
EC(elemental carbon) D BRELAY & HITE L 7-. 2 BF 7 4 /15 — it & 17 K T B

Fig.2. Percentage of carbonaceous components captured in

3. FEERRER backunp filter
2|2, BF JEICHSE SNk T O REE R OB E BN
FEE DWW CORT. £, 77 A~ A OFEICE (1)Paw, Naw Rutha, Takuma Kimura, Tatsuo Ishijima,
B BRIV TRET 5. 75 X~ L AT Yasunori Tanaka, Yusuke Nakano, Yoshlhlko Uesugi, Shiori
N e N . Sueyasu, Shu Watanabe, and Keitaro Nakamura, Plasma
STEGEEDIZ I D, TR 1256 & U TRE Science and Technology, 23(2021) 105505.
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D REHEICESCHHEB T4ty Mok Vil hi-
BHFEEETILERWV TS5 ATy F UV EHRELBREOEN
Analysis of optimization trends in plasma etching recipe

using machine learning model trained by D-optimal design-based dataset
HIIWBE ', BINA T2 OFF R, XHF @BE!, & BX, BF EA2 #E "R?
Hitachi, Ltd., R&D Group?, Hitachi High-tech Corp.?,
°Ryo Morisaki !, Takeshi Ohmori?, Yasuhide Mori?, Naoto Takano?, Ryoji Asakura?

E-mail: ryo.morisaki.hy@hitachi.com

PEERT N ZAORGET 1k AR OBuE A HEJIZ, #EE (ML Machine learning) Fi&
DEAPED N TND, FEERTS o AOREEINTHL I A~y F U 71BN TS, BT
LOZyF U IBRESDZ Ty F U5 (L) Ok HIOIZ, MLAHWSR TV,

ML FiEZ Wz Ly ERagifb 217 5 BRI, viov bz oy F U7k E OBRE ML £7 1
ICHFHNCEEH S DIV END D, LI, YIRSy F U TIEHTHIRALS T LYy P2/ L
TWRWHIFHEIZIE, ML 7 VFEAOT =22y NERT 272D L v EERET H 2 &
HAEBEHELNEWIIEN S 5, EBRFEEEZHANCTL UV EERRET HZ LT, ZOMEZ R
ARECH D, T 2T, EREFIENEIZESS T =&y b & BOHEME DT L v VITHESLTF—
Sy FEHNTENAENL ML BT AZFIBRL, L ERBE(LEIT > 25810, RE{bRE R IGE
WIRELDZ ERBLOND, BEOT o —FIIERkFIELRETH D, AT, &7 7
0 —FNZHESL ZoDR LT — 2y FEER L, EEICV Y ERaELEITo T,

X 1(a) & (DR T L H o, FEBRFEEO—FTHDH D it liciE3< 77 n—Fic k- T,
PERTFIELFHEL LD, EDDOET AT MNED Si N o Foy F U T2 ERARETHDL I L
ERER LT, SHIT, FLIVERTIA—ENRTyF U ITBIRICEZ DHBE LR THRIETH D
SHAP fEMZ FWT, B E 7z ML BT /VICB W THER LV ERT A—Z Z[HE Lz, £z,
SHAP FHifE RIS &, W7 —F & v M &AW 5E ORIEMRR O 2 M LT,

(b) (c) High
SF6 . 2 B FYV. I
NF3 e o e ule e
N2 -l-.M.
cl2 “ . -”. .
Wafer bias power woescelf] APl o 3
co2 S, ..Q... 3
HBr - 4‘
Pressure .
Ar . ...’.
MW Power R

10 08 -06 -04 -02 00 02 04 06
SHAP value (impact on model output)

Fig.1 Cross-sectional SEM images of etched sample using (a) unoptimized recipe and (b) optimized recipe. (c) Impact of

each recipe parameter on etching depth for Si trench etching.

[1] S. M. Lundberg and S. I. Lee, Proc. of the 31st Conf. on Neural Information Processing Systems, CA, USA, 4768-77 (2017)
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TN T ZX7BE &R GaAs LD ) v T IV
Ripple structure formation on GaAs using Ar plasma irradiation
WK, 4KR? A W', B#E F, XF e
Univ. Tokyo?!, Nagoya Univ2. °(PC)Quan Shil, Shin Kajita!, Noriyasu Ohno?

E-mail: shi.quan@edu.k.u-tokyo.ac.jp

Gallium arsenide (GaAs) with nanoscale pattern is popular for semiconductor applications due to its unique optical and
electrical properties [1]. lon etching technique, such as ion beam etching, is widely used to form various kinds of surface
pattern. Particularly, ripple structure can be easily formed when ions bombarded to the surface in an oblique angle [2].
However, the incident ion energy of ion beam is usually large (> 500 eV) which could lead to defects in semiconductor
substrate materials. Plasma irradiation could control the ion energy in a small level conveniently by changing the bias on the
sample. Nevertheless, due to the fact that the electric field in the plasma sheath is usually perpendicular to the material
surface, there has been limited research on the inclined etching of materials by plasma. This study utilized an inclined
magnetic field with respect to the surface normal and the influence of surrounding metals on the sheath of the substrate
material to achieve inclined ion incidence, forming ripple structures on the surface of GaAs material.

Figs. 1(a-c) shows the GaAs ripple structure formed after the argon (Ar) plasma irradiation with RF bias. As the
irradiation time increases, ripple becomes clear after 80 min. Fig 1(d) is the power spectra of horizontal lines on (a-c), which
indicate the wavelength of the ripple. After 40 minutes of irradiation, the wavelength of the ripples is approximately 50 nm.

After 80 minutes, it decreases to about 40 nm and remains unchanged even with longer irradiation times.
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Fig. 1. SEM images of ripple structures formed on GaAs after Ar plasma irradiation for (a) 40, (b) 80, and (c) 120 min. FFT power spectra of

horizontal lines on (a), (b), and (c), respectively.

[1] Baca, Albert G., and Carol IH Ashby. Fabrication of GaAs devices. No. 6. IET, 2005.

[2] D. Datta, Shyamal Mondal, S.R. Bhattacharyya, Growth process of GaAs ripples as a function of incident Ar-ion dose, Applied Surface

Science, Volume 258, Issue 9, 2012 Pages 4152-4155,
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Reduction of Dysprosium Oxide by Microwave Plasma
HEEE DM CG)EHE KB EF M, BR AT’
N.LT., Okinawa, Col. !, NIMS. 2, °"Hanae Yoshida', Satoshi Fujii!, Yukiko Takahashi?

E-mail: s_fujii@okinawa-ct.ac.jp

~ A 7 IR A O TAREROG T, R R 722 & o b I RPN B oms 23 4 h
T5HZ LI LY BUSHEED M BT 5 2 & ROMBI R ORITEUMREN T35 Z ERNMmb TN 5,
INBDAH =L L LTEAEFR TR TESPETLSOICT T AR ERRE SN TS, Fr
W AR O SRS TIEZ A B O 7T A= HPMEF OGN EEEER 5 U ROSEEDMEE S,
W INAOBE TGRE L VRN EHRE SN TS, ZRET, Frld~A 7 nEEER T o5
W2 L0 Mg ZEHNE L7277 A= KDL A T 2D L0 660°CHITE TOE IR 2 T H,
L, B<HLWAZXNANF—FELE LTI 7 7 I ASBRELZREL TS 2], 4FHO
WG T RO T 4 A7 7 v U AOBITTRIGIZIEA U, B AR 725 DyCu &
SO E B E LT EIT o T2, EOF ISR (DIZLL DY) Th b,

Dys05(s) + Cu(s) + Mg(plasma) — DyCu Alloy + MgO (1)

ABFFED FBRIEE 1T~ A 7 2 TM10 FIRIHRERICE Y Mg 7T X~ &b L. ROSEICITFHE
= A R 2 T2 (Fig 1), HREZHWTY 7 XU D06 Mg 77 XA~ ZiEoh
ELTHWe, 7o, BT 4 A7 m v U A EHOMmRZ B/ 1110 ICTRAER L7z~ v |k
e SOSHIZERE L, 900°C 1 R OIRTTIS ZAT o 72, FBRE O RS ORENTIL. SEM/EDS 5>
B B3R X BRIBIHTHIE B ORGSR E 24T > 72, SEM/EDS ZS#TisSR& Dy ASRATHINCAETE L.
F7-. R XBEHTRE R DI, Cu 99ath Dy lathDIF/ENTER SH17-, WIT, BWibRihio
HIERE R % Fig. 2 \ORT, BB BTl 125K~ 135K & ICBISIERIREN H D 2 L MRS
oo TMHDOFHRERNOLIBLT 4 A7 8 2T ADOBETLO RN R ST,
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Fig.1 Schematic of the experimental setup Temperature(K)

Fig.2 Magnetic properties from 25 to 275 K in

a DC magnetic field
2 3k
1) S. Fujii, et al, “Microwave irradiation process for Al-Sc alloy production,” Sci. Rep. 10 2689,2020

2) S. Fujii, et al, “Al-Sc Alloy Production using Metal Ion Plasma,” E. J. M. E. 01 038-043, 2024
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