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Energy Transient Process Control for Plasma Nitrogen Fixation with lonization
Wave Generated by Over Voltage Pulses
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Non-self-sustained discharge plasma generation with ionization waves with
over-voltage pulses has been experimentally studied for efficient vibrational excitation of nitrogen
molecule, a key for highly efficient plasma nitrogen fixation. This research demonstrated selective
generation of vibrationally excited nitrogen by reduced electric field control at 0.1 atm.
Furthermore, generation and observation of highly-excited nitrogen vibrational states up to v = 13
were experimentally achieved.



¥ X C—19,. F—19—1. Z—19 (H:®)

1. WFZEBIAE Y D =

RNV —EREEIKF L X7 U
=7 &R T B O A I, i rTEE 7R B %
HIZ (SDGs) mERRICIITER A 7o WEENH S0 & 72
T\, —F, 79 RA<2k b COs OEJFELSe, 72
[P DOEFEE—EESR (NO) 7 =7 (NHs)
LDOIEEHAL LA RRE R & 7 D BRI E BT
57T A< R E I, BRSO 5B 2 VA TRE
TRAF =LA E T 5720, b REHE 7L
DO OBENZHIRCE 2 A[REMERN /R ST,
7T A~ BRETIL, SO OERMENSRERL W1 X —EBRBEHEIC & 5
EYEEEN IR/ T2 OB BMIMIME 2/ 3205, A% EM b R F — DR,
ROM ENEERPFETHo7-. ZORELTRRT D
72OV, KIS 2 IR SR iE M b= R L ¥ —0
RWE SR ICHET 5 72D REE N2 FHT 5
TENMETHLH(H ). T A~ EHEEE TIITEM
b= L= 1/3 FREIZ 72 2 IEE I 2 E (N, (v))
EEORISICL D —BILEFE (NO) 4K
(Zel'dovich 1&%2) OFIFANERERINTEY, N,(v)
EENRERT D 2 L TF T X~ 2 HHIE DR
B ST E L RECLOIREN N 2 FEN, (Vo))

[ &7 mErEIxL¥—emaEsw |

E/N HlIERIR MO HiREN Fhie

DRI < iE S TE 72, Zel'dovich BFEIZ RIS
BT D ERBMRBEOSICESERE 575 & S b m AL -

DIRB AL ZE RN, (vpign )1 FBIBI D720, S 512, N
4&*519%6:1\/2(Uhigh)EEEﬁdZ\%fot7°§X‘v%;‘fﬁ;’“@ 1 O . B e g A b L e SR R
HER, +ORBEREEZAET LT T A~ITBNT g;;f%Wﬁ%éﬁ&@%%ﬁm
Ny (Vhign) DAERR & 2 O BRSO R AFTAT A3 72 & :

NTIhhotz.

2. Mo HB

IEHEAL = R X — R TIC LD RSO E WSS M2 EB T 5 mhR 77 A~ BREEDHE
BUZiE, BEikoxzxrdF—@E@RmE (X1, 2) ZH#TE 577 A~ EROMBB AR TH
0, RPN 7 7' AR FTREZR, + 0o UCEIEZ A3 5 7T X~ AR O FAEFFE 08 b
FLEZ . 2 CARMIIETIL, HEENRRE 2 el T & 2 RS O MBI 81T 5 &R IR Hhd
EHREREMICERE U BRI, BEET /B OV 2% - E AR BB oF Iz XL 0,
ZEM—kRtEm B &, TRV AICES LD EREFIC X A BREER (E/N) ##Eicky, =x
LR —RINAIREIN D EIE &2 R A, S5, N,(w)DfERM (V-VEER) @2 MH L, &R
7T R BRETEIEBRT D Ny (vhign) DER & EEBLU TR/ B~ 7 A~ i HiET.

3. WFZED ik

(1)  E/NHIfENC X 2SR AR B )i

F RSNV ABEEANT S 2 L TAERINDIBEEOERK ZFH L, EME 4em &2 K
BRI D THRAIE L 77 X~ 24725 (K 3). S/ SV REEREANDZ LT
BEEE AV LB ARMENUGETE, RS B OV R B HIEE L 72 Bt EE
T 5 2 L CHERESR BN Fl# 21T 9. Z OB ER LT 7T X~ ORI BI)
RN EBLATREZ: E/IN ZHN L CEREZFHE L, MEENZHERBENOERS T ORE = 3L
X—|ZEHT 5. ZOEE LFERELECIHBEY 7 A~ 2 TcE v, A CHERKE
(NSSD) 1%, BEEOZERMM—HEM L ED 5 2 LT, KR EHMIOEIRIREIFIE N ER SN
TS BIEBE R EE ~D = R L X

U R G0 B = & 2RI WTRE SO
ll - B4 1.

Thd. I N N Y-V FBE
CEA RO, BRI S T e Rl
B % T 5728, HEEREF L TONRE) 3 —

YRR AL B D BB A T L =
5. $5IZ, HABIRBTIDLAHECON, (1) —— o
s, s ool e
DDIRN T E BRI, T— I ” - =
AR, /B SARBEORR T SR
b, 01 REA (R LT 8 A G INSSD) 777 A

80 ohm |



ATE. RENEDEDIREEY, NA'YAG L —¥—0 "R &M (532nm) O T < U HELOAY = +1D A
k—2 20 K (607Tam) BT 5 Z & T, FERBEFEOEERRE & IRE MK E G 5.
Tk, BT E OB EhIRIE D IREN /A BI SO E TIE IR EE e = x oL X — BB R
INEBRRATRE & 72 572D, BRI L CHEIIR DR Z1T 5 .

(2)  IREEIEEFEOEABFEOFN & miRBhhke 22 54k

IR 2 (N, (Vhign)) 1% Zel'dovich MFRIZ 351 5 EHRAMELIE (Ny(vpign) +0 > NO +
N) OFIEW T D T2 DN, (Vhign) PBUNII AR O BER B TH D, M, vpgnld 10~12 L1 1
EEND T ENRZNTZD, AFTETIXv>12 OEBRBRIN ATRER T ~ L IR 2 55 5.
E/N il LRI IREN DAL AR BB TH D03, Ny() DHRRBKE < AN, (vpign) DR &
BHNTRAD N (X 2).

AIFFETIE, B SV AR OEROBEB A OREIREEZBI L, Ny(vhgn) & ERT D8
EhFEFIIEFE 2 HERAICFHG 5. & DIZIREEFIE T LV OREEE & Ik FEE ) FH D> bR Eh /> 4 B
BORMBESD Z LICED, @ - KR - ZZM-AREOM KRB NT o 2% K0), EER
AN K 2 BN IRBIENES &, KRR V-V SBFRIT K D Ny (vpign ) B A -T2 5 .

(3) @&F - (®RIE T COBBREIE ST X~ 4k

AR T, ZEf—fMEm Lo BHT 0.1 [EIC BV CEBEN E O BALIEINZ2 FHEERFICIRE L
7=, F NV AT LA BBEAERKITT L ABIROMEEDOHIK AR 2T A 7=, KETE
EOEETTF /UL A+ EiF O NSSD %

l/\"C, %§ﬁ$7o:j Xﬁ?%%ﬁ%gﬂ%ﬁ—a—é: CE . ;: || |Plasma

EELV. 2D TR TSI, ARUET SEEBE ) 0

TOMEBEET T A~AEERT 5= 0, = . || 62kHz burst N N
[EBRT I E OB A R E L7 3B LCnetwork | ° s

Witz 5. BB L REEEOM TR [y || ly

KT TRk 5 2 L, BRI -

TR B 7 R & TR S .

7z, BBELS L ARRCEERERoRE (1) iy L
B EHIRT 572012, 60kHz DA M1 5; _
WELCHy MU= ZVEERE 3 B = L T e EHEE
WS TR Y AT DEMET D (M4). o e e

i el S B4 5 P 3 TR 7 5 <.

(a) (b)

4. HFFERCE 400 4 - 08

(1) E/NBIEIC & 5 RRAIEE it -
ABFFETIE, T BV ABROERE 7 ¢+ 22 ="
NWE—NDNT A NFELREOKY K LJE = 00 =0

WHEREL, SAAREENERET L ¢ g

T, WM BB A LS TE & <,

Tz, TN ABEO Y — %) (K 5(a) ﬁ :

(Zxt L, FEE CHERACE (NSSD) & 77 (K 5(b)) 0 0

IR BT X 0 BTN L. ARBFE TR T e EE TS

T BV RN AR THRERIIC RV NSSD & L
ﬁ@g%%%u/ﬁ\éi 20%#5Eﬁ<é/ji f%&bé = (E ;‘7)!1“ S W%%ﬁ?ﬂﬁﬂ (a)%/*}‘/\oﬂ/;{jﬁ(%y

X, MENICHE AT R —E s (PNSSD.

TTCAJITE.
AN E L 7~ EGELFHA & R 5 7= 012, Time (ms)
10Hz T/—R hERRL, #/3—R MEEIXE 0 2 4 6 8 10

NEH 50 [BIDF ) For L 2B O K LT 5000
b, FeIz, N—A NFOK L ATENS 4000
100ps %O 7~ BELFHHIN LG b - E R
DRI E L ARB A v=0 & v=1 OIS TE
BENDIRIIRET,,, 27T EREEEE L =
F L4z, IRENEET, WHEEF M LE-—F
T, [A#EEFEIT 1000K AT CHEBEEICL D
FHEMREE EFITER SN2~ 7=, NSSD K
DORNFO BN 1E 5T I2E-TEY, 90%% 0
#Z2 5 NSSD & REIRIAEZ IR HE &z 0 10 20 30 40 50
REMER 5. 7=, EIN HIE#IC X v R Pulse Number
%%@Egggggg%%zgiggbﬂm&éi X6 : /5L 2 M 100ps $ITH1T 2 BERTE
*}E@J%E%%é‘iﬁk R OIRENEE

6 I3 EH% 100ps (2B 5 T~ UEELE




HFERCHY, NSSD MEEHINED LI
IREEM 2 B CHEl SN2 B4 2 M3
NDH. 2T, F B R IRESOEEY
i OFEFIERE 2, HREVEARK] (V-V) OfEfn &
BGEMZ 5B LI IEEEME T VAR L
2. ZORRE, M6 TRTF /B ILAE
100pus COIRBFHEL 1T, V-V 52128 L AR 12 i
ITLERERTHDZ ERRBEINT-. 20k
BiE, K6 BEZ RNV — AT E LT
DA THHZEETEBL TS, T2, T~
BEL R O N IREV A B L =7 L T
SN DIRE DA BEEN, HEEBELRVA
EFILEEHICBW—HERT I END
IR 7R IR BRI 23 FEHL T & TV 5 AT ﬁ#
N A=Y (-

F-—FT, EHEMETT VL 10ms L E
TEGEMMNBEE IR D Z L 2R L TWVAHNR,
T~ CHGELEHANE, 1ms FLE CRMICHEE LR

=
7]
[
o
£
5]
<@
[
@ 9
7]
=)
)
©
()
(=]
©
=
o
>

BIREOEMET L L B LMo T. £, B
REHIRE S 0.3ms £ C, HE DC EEIZK DS 0%c—4 7 & 0 10 1 12 13 14 15
TRESEFH L7z, ZOEIEIERIREDO 2 Gap Distance[mm]
&ﬁ%&%@wﬁiﬁ TR L7 EH 1R H%%ﬂﬁB%@mﬁfifvcow St AE I
BT A0, MERICET DMK owsE 75 <45k, (b) EBIEERE O BN

@%% E5HbHDLHEEEHLIZ.NSSD IZ K 5
A AVREEIE 1000K FREE(SHIH S 40TV 5 28,
B T AMBMNTEEEMEL (VA U —i

), TARDOWAERFRICET 5720 Th 5. £, ‘H\{}IL{Z'—(%T/]/ X, JEEE T~ ORBEN I
BROWELZ TR L TEY, REEEEREOKISFRFHIA Rtz 52 /58 7o 7.

WREAABEENE, — i 2 IBESMACIMESNS Z &fﬁ§25b‘ﬁ§, BYENLITRIE I =70 T ~
VHELXD T 4T 4 v T A — LB L, T UBELANT MV OREI AR~ DO E AL A
EH L72. AFHETHE, Q-branch [21% O, S -branch O 7~ HELMAREZ ZE S5 2 & T,
B AT NVT 4T 4 v T D N TE. 72 ONTHERN S, WY 72 BB 1
L EREE I L DA BN, X517~ UL R om EEER L2 T, v
= 13 F COREBBIEEM OEBRBIINCEK Lz, ZiUux, &7 7 A~ER[EEDOEHIC
M 7-RmER~ANVA = EEZ TN
(3) knf?f@ﬁﬁﬁmfifvéﬁ

F RSNV A L EBEEIZEL D NSSD 11, @ELEEERIC L2 “REFHRBIETFELRWVWE
B L, WAEEROHIE % FTREIC T 2 EIRHIRMEE I LY, Lﬂ‘@m?&@ﬁﬁbi%?ﬁ?@&ﬁi% 0.1 &=
DEFZPTHRI L., LV EET CORBEIE X, SFEMBREZSELT 5720, L0/hERk
FETHEIRBINEER A LR TE 20, MEREEL KARILT 52 & T, SR CRBHEE DR
W T A EREENEBTE HAREENH 5.

KREE T CRE I F LR WEBMKFORETHH Z L 2md 7o, HEICHEITT
DHEZFAILRC, BHR EMIEROKOBMRZSRE S FIEA LT, WTHOEHE THRENLET
HZEEERMICHL LD, 10kHz BEORZHREITRARZEHNEH TE/-LEZTND
(X 7). ¥z, BELEEMEZNEE S FEBMOBOBMETE T A (X 4) 2ERZLT L
TR, KA ATHEITE S Z EEZERVICHLNI L. AREICEY, £ TE 8m,
T TE 15mE COREL 15kVpp CTEHETLZ ENTEZ (K 70D)).

A7

(1) (2) (3) OWFFERRFIT, ARUFERES IO EREMICRBRERBEICH 727 T A~ %
FEEMFFITB N T, =3 F =L R ORI ~O B 72 PR IC B\ CEE kR 2R
L7-EEZ TS, BIEICE D T CEWNAAOERBETCHEDIZE A ETX, ERILDOTZODF:
SO 7 a2 AMFFRIC B DE I, R LB SNTHE T 7 A~ 2 L TW AR, HE
ERGEHOEEIEZFEHRT 2280 £ <, TOREMTEZ OMEER ICE#H SIS, (1)
DIRFITEDEIEE G2 DR TH Y, Yo H2IRIA T e 52155 LFRIFFC, FEA L
HEER I 75 X~ &9 KAFE DR 2 BfRIC R 2 L N T 72, é%m(z)w&%ﬁ,:n
FCERTERDSTZERETERREOFEHOMAICHEMR TX 57217 T <, Al & L ofps
WL BN ERTEDREEERH D EEZOND. 61T (3) OFEEF, KKJEFTO
AWFFER RO A EZFIH LG22 872 E T 7 A~ EEOREE 52 TBY, 5%OERLH
TEBAROERICF G T HRETH S.



K. Takeda, S. Sasaki, W. Luo, K. Takashima, K. Toshiro

14

Experimental detection of liquid-phase OH radical decay originating from atmospheric-pressure
plasma exposure

2021

Applied Physics Express

056001 056001

DOl
10.35848/1882-0786/abt80e

D. Tsukidate, K. Takashima, S. Sasaki, S. Miyashita, T. Kaneko, H. Takahashi, and S. Ando

17

Activation of plant immunity by exposure to dinitrogen pentoxide gas generated from air using
plasma technology

2022

PLOS ONE

0269863-0269863

DOl
10.1371/journal .pone.0269863

S. Kumagai, C. Nishigori, T. Takeuchi, P. Bruggeman, K. Takashima, H. Takahashi, T. Kaneko, E H 61
Choi, K. Nakazato, M. Kambara, K. Ishikawa
Towards prevention and prediction of infectious diseases with virus sterilization using 2021

ultraviolet light and low-temperature plasma and bio-sensing devices for health and hygiene
care

Japanese Journal of Applied Physics

SA0808 SA0808

DOl
10.35848/1347-4065/aclc3d

K. Takashima, Y. Hu, T. Goto, S. Sasaki, and T. Kaneko 53
Liquid spray transport of air-plasma-generated reactive species toward plant disease management 2020
Journal of Physics D: Applied Physics 354004-1-10

DOl
10.1088/1361-6463/ab87bd




S. Sasaki, K. Takashima, and T. Kaneko 60(1)

Portable Plasma Device for Electric N205 Production from Air 2021
Industrial & Engineering Chemistry Research 798-801
Dol

10.1021/acs.iecr.0c04915

K. Takashima, A.S. bin Ahmad Nor, S. Ando, H. Takahashi, and T. Kaneko 60(1)

Evaluation of plant stress due to plasma-generated reactive oxygen and nitrogen species using 2021
electrolyte leakage

Japanese Journal of Applied Physics 010504-1-6

DOl
10.35848/1347-4065/abcf5b

80 17 33

Y. Kunishima K. Takashima and T. Kaneko

Selective Vibrational Excitation of Nitrogen Molecule with Non-Self-Sustaining DC Discharge Plasma Source Aimed for Nitrogen
Fixation

2022 MRS Spring Meeting & Exhibit

2022

T. Kaneko S. Sasaki H. Iwamoto K. Takashima H. Takahashi

Selective N205 Synthesis Using Composite Air Plasma Reactors and Its Inactivation Effects on Bacteria and Virus

2022 MRS Spring Meeting & Exhibit

2022




K. Takeda S. Sasaki K. Takashima T. Kaneko

Evaluation of Short-Lived Reactive Species Decay Using High-Speed Water Flow in Contact with Atmospheric Pressure Plasma

2022 MRS Spring Meeting & Exhibit

2022

H. Iwamoto §S. Sasaki K. Takashima A. Higashitani M. Toyota T. Kaneko

Calcium-based systemic activation of plant defense response by exposure to N205 gas synthesized in atmospheric-pressure
plasma technology

2022 MRS Spring Meeting & Exhibit

2022

Y. Oba S. Sasaki K. Takashima T. Kaneko

Chemical Modification of Amino Acid Powder by Plasma-generated Dinitrogen Pentoxide Gas

2022

2022

16

2022




83

2022

83

2022

T. Kaneko S. Sasaki and K. Takashima

New Plasma Device for Selective Generation of Dinitrogen Pentoxide from Air and Its Applications

The 75th Gaseous Electronics Conference & 11th International Conference

2022

K. Takashima Y. Kunishima and T. Kaneko

Nitrogen Vibrational Excitation in a Non-Self-Sustaining Discharge Plasma toward Efficient Plasma Nitrogen Fixation

The 75th Gaseous Electronics Conference & 11th International Conference

2022




Y. Kunishima K. Takashima and T. Kaneko

Selective Energy Input into Vibrational Energy of Nitrogen Molecule in Non-Self-Sustaining DC Discharge Plasma Source

The 75th Gaseous Electronics Conference & 11th International Conference

2022

Y. Oba S. Sasaki K. Takashima and T. Kaneko

Investigation on Reaction of Plasma-generated Dinitrogen Pentoxide Gas with Amino Acids

The 75th Gaseous Electronics Conference & 11th International Conference

2022

R. Honda S. Sasaki K. Takashima M. Kanzaki T. Sato T. Kaneko

Development of Gene Transfection Method Using Combined Plasma and Pulsed Electric Field in Liquid

The 75th Gaseous Electronics Conference & 11th International Conference

2022

S. Takeshi K. Takashima S. Sasaki A. Higashitani T. Kaneko

Nitrogen fertilization effects of Plasma Generated Dinitrogen Pentoxide

The 75th Gaseous Electronics Conference & 11th International Conference

2022




H. Iwamoto §S. Sasaki K. Takashima A. Higashitani T. Kaneko

Calcium Based Systemic Activation of Plant Defense by Exposure to Plasma-generated N205

The 75th Gaseous Electronics Conference & 11th International Conference

2022

R.Fujita K.takashima and T.Kaneko

Atmospheric Pressure Plasma Generation at Liquid Interface for Nitrogen Fixation

The 75th Gaseous Electronics Conference & 11th International Conference

2022

K. Takeda S. Sasaki K. Takashima T. Kaneko

Atmospheric Pressure Plasma in Contact with High-speed Water Flow for Evaluating Liquid-phase OH Transport

The 75th Gaseous Electronics Conference & 11th International Conference

2022

T. Kaneko S. Sasaki K. Takashima A. Higashitani S. Ando H. Takahashi

Synthesis of Dinitrogen Pentoxide Using Air Atmospheric Pressure Plasmas and Application for Biomaterial Processes

The 242nd ECS Meeting

2022




39

2022

T. Kaneko S. Sasaki K. Takashima A. Higashitani S. Ando H. Takahashi

Synthesis of Functional Nitrogen Using Air Atmospheric Pressure Plasmas for Agricultural Applications

The 20th International Congress on Plasma Physics

2022

Y. Oba S. Sasaki K. Takashima and T. Kaneko

32 MRS

2022

R. fujita K. Takashima and T. Kaneko

32 MRS

2022




70

2023

N205

70

2023

70

2023

70

2023




70

2023

R. Honda S. Sasaki K. Takashima M. Kanzaki T. Sato and T. Kaneko

Activation of lon Channel and Uptake of Extracellular Dye Induced by In-liquid Plasma Treatment

8th International Conference on Plasma Medicine

2021

H. Iwamoto S. Sasaki K. Takashima and T. Kaneko

Investigation on the bactericidal effect of plasma-generated dinitrogen pentoxide

2021

2021

R. Fujita K. Takashima and T. Kaneko

Atmospheric pressure plasma generation at liquid interface for nitrogen fixation

2021

2021




S. Sasaki K. Takashima H. Takahashi and T. Kaneko

Selective synthesis of dinitrogen pentoxide using plasma and its biological effects

7th Global Plasma Forum

2021

15

2021

15

2021

82

2021




2021

2021

OH

2021

2021

T. Kaneko H. Iwamoto S. Sasaki K. Takashima and H. Takahashi

Selective Plasma Synthesis of Dinitrogen Pentoxide and Ozone for Sterilization and Virus Inactivation

The 74th Gaseous Electronics Conference

2021

Y. Kunishima K. Takashima and T. Kaneko

Nitrogen Vibrational Population Measurement in Non-Self-Sustaining DC Discharge Plasma Source

The 74th Gaseous Electronics Conference

2021




K. Takeda S. Sasaki K. Takashima and T. Kaneko

Experimental observation of liquid phase short-lived reactive species by advection system in contact with atmospheric
pressure plasma

The 74th Gaseous Electronics Conference

2021

K. Takashima Y. Kunishima and T. Kaneko

Non-Self-Sustaining DC Discharge Plasma Source toward Selective Vibrational Excitation for Nitrogen Fixation

The 8th East Asia Joint Symposium on Plasma and Electrostatics Technologies for Environmental Applications

2021

Y. Kunishima K. Takashima and T. Kaneko

Measurement of nitrogen vibrational distribution in Non-Self-Sustaining DC discharge plasma source

Japan-RUB Workshop 2021

2021

K. Takashima Y. Kunishima and T. Kaneko

Plasma Generation and Chemistry of Reactive Nitrogen Speciesfor Agricultural Applications

Japan-RUB Workshop 2021

2021




37

2021

OH

38

2021

N205

31 MRS

2021

31 MRS

2021




31 MRS

2021

N205

The 39-th Symposium on Plasma Processing/ The 34-th Symposium on Plasma Science for Materials

2022

K. Takashima Y. Kunishima and T. Kaneko

Generation of Vibrationally Excited Nitrogen in a Non-Self-Sustaining DC Discharge toward Plasma Nitrogen Fixation

14th International Symposium on Advanced Plasma Science and its Applications for Nitrides and Nanomaterials 15th
International Conference on Plasma-Nano Technology & Sciense

2022

69

2022




69

2022

69

2022

69

2022

N205

69

2022




K. Takeda, S. Sasaki, R. Honda, K. Takashima, and T. Kaneko

Elucidation on Temporal-Spatial Distribution of Liquid -phase OH Radical Using High-speed Liquid Flow Passing through
Atmospheric-pressure Plasma

2020

2020

T. Sekine, Y. Hu, K. Takashima, and T. Kaneko

Liquid Droplet Transport of Air Plasma-Generated Reactive Species for Plant Disease Control

2020
2020

2020
2020

2020

2020




81

2020

OH

81

2020

81

2020

Y. Kunishima, K. Takashima, and T. Kaneko

Afterglow Measurement of Vibrationally Excited Nitrogen in an Apparent E/N Controlled Plasma by Non-Self-Sustaining DC
Discharge Plasma Source

The 73rd Annual Gaseous Electronics Conference

2020




S. Sasaki, M. Yanagisawa, K. Takashima, and T. Kaneko

Roles of Plasma-generated Reactive Species in Amino Acids Modification

The 73rd Annual Gaseous Electronics Conference

2020

T. Kaneko, K. Takeda, K. Takashima, and S. Sasaki

Gas-liquid Interfacial Plasma Using High-speed Liquid Flow for Analyzing Short-lived Reactive Species Transport

The 73rd Annual Gaseous Electronics Conference

2020

T. Kaneko, S. Sasaki, and K. Takashima

Direct spray of solution containing short-lived reactive species for plant pathogen control

4th Asia Pacific Conference on Plasma Physics

2020

Chemical modification of amino acids using plasma device precisely controlling reactive nitrogen species

37

2020




37

2020

37

2020

OH

30 MRS

2020

OH

The 38th Symposium on Plasma Processing / The 33rd Symposium on Plasma Science for Materials

2021




The 38th Symposium on Plasma Processing / The 33rd Symposium on Plasma Science for Materials

2021

T. Kaneko, K. Takashima, and S. Sasaki

Plant Pathogen Control Using Direct Spray of Solution Contacting Plasma or Plasma Effluent Gas

3rd International Workshop on Plasma Agriculture

2021

S. Sasaki, K. Takashima, and T. Kaneko

Investigation on Interaction of N205-rich Plasma Effluent Gas with Tyrosine

13th International Symposium on Advanced Plasma Science and its Applications for Nitrides and Nanomaterials 14th
International Conference on Plasma-Nano Technology & Sciense

2021

T. Kaneko, S. Sasaki, and K. Takashima

Plasma Generated Functional Nitrogen for Material and Biological Applications

13th International Symposium on Advanced Plasma Science and its Applications for Nitrides and Nanomaterials 14th
International Conference on Plasma-Nano Technology & Sciense

2021




T. Kaneko, K. Takashima, S. Sasaki, S. Ando, H. Takahashi, S. Osana, and R. Nagatomi

Controlled Synthesis of Short-Lived Reactive Species Using Gas-Liquid Interfacial Plasmas for Sterilization and Virus
Inactivation

13th International Symposium on Advanced Plasma Science and its Applications for Nitrides and Nanomaterials 14th
International Conference on Plasma-Nano Technology & Sciense

2021

76

2021

68

2021

68

2021




68

2021
68
2021
0
1

2020-134560

2020

(Toshiro Kaneko)

(30312599)

(11301)







