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Synthesis of endohedral carbon nano-clusters by ion-multi-scattering on curved
carbon thin film surfaces

Motohashi, Kenji

3,600,000

30 600u

Mass spectrometric studies of scattered particles on pentacene and
ferrocene curved surfaces in incidence of low energy neon, argon and fullerene ion beams were
performed to develop a method to synthesize and separate some specific carbon clusters in
coincidence.

Our experimental results showed that cluster ions with their masses of 30-600u and Fe-C60 compound
ion had been synthesized.



B X C—19, F—19—1. Zz—19 (@)

1. WFZERRME LD 5

(1) REFFE2EKRET DT ) =R 752X —ITHEREMM B L U T4 2B TR &
TWb, BTh, FFNET—R 7 T AZ = 3MEROAEHSFITITRWVESH - BEKH) - 63
MPEE 2R o7, BREIEM, BEY, HOo T AT —/Af v F/hT VA —, HFENGE
, K7 v 77 VN — 27 5 MREERAISE ORI WVISAPESF ST D, L L6,
O HIETITAR LESF bR F+NET—R Ry 7 7 A2 —% B - il 52 &n
HEL <, —RICEBE S o ARNETHBE LWV BENRD B,

(2) W7EEH L, BERKRE EOA 4 B —LHELOMZEZE L, FHIERT LT —A F D
FTHENAHEL CNAZEEGEL) (XY, R FOBEEICL D27 722 ) 7 RNERFHAIE
FREHBEST DARIEN D D & BT, BT, WHETHE 7o T2 OEE ST O HEEIIS
MTEDLER, AROEREGI, TDb, BRZRVX—AF L D/NALERILE LD
HESTEWD ZODHELMABEDEDL I LITEY, e RIEEON TR —R 7 T 245
—ZRIREYIZAERR U, HLEE - AR L 707 D HERE AT REZR BAfT~ L FE R T X D WREMED B D

2. WD HBY

ARFFETIE, BT R X—A 2 D/ ZEEELE T OHE RSN &V D oD F ka4
BbEDZ LIk, ~RNRERIRY =R 7 T RS —~DJFA NG & B - RS % [F 2 ATRE
W25 NERINETNE Y 7 A X —EpiE ] OFBEZRGET 52BN ET 5,

3. WDk

(1) =Ry 7 T AL —OBRNFEAFWNEIRBFEZ RFET 5729, 10keV LA F O R /L F—H
JRFAFT L E—LETT— L AT E— DG T ¥ XV LS 2 OEKRE R THENT-ZZM
WCAST L, Z2OF v 2 b S LR OBE &G 21T o 1o, BRFA A =28 LTiEX
FrAF L NYET T A A (AP E W, T v FVOBE L 72 DEIRE R & LTI ¥
T U(CoHi) F 72137 = vk UK TF A4 —/L A SRk L B2y I5(CaH3oFeS) % il L 7= 47 7 A th
m (AT vy xn) 47 ZAFE CFR< ST ¥ RV) 2T,

(2) F ¥ RV TO/NMIZEBELZ R THIH L BELRL - O-E &0 2175 7290, F v xLH
A SRR E TOZEMIZEREZHML, HELRL-ORATRAM & BRI X 2 N2 RIRFHIE L
7= (K 1), ZoOFETE, HINUZESRIC X BELR X8R E 5 M &0 B S 7R E T
HERZBET 2720, MEROBEDLVICT ) a VU ERERET S Z L2k v, BICHERE L 7-kL
FEMNDFETHITT DI LN TED, AR TITFERG Y7 A~vE&HHrE (Inductively
coupled plasma-mass spectrometry : ICP-MS) % W CTHEREM D e R oM 21T - 772,

y o—Ven/ 2

Hole /if :
100
v

Observation

Erp
112V/cm

+V,l2]

— U —>e— LD b < b & >
120mm 50 mm 91 mm 20 mm 144 mm 30 mm

X 1 BGELKL - 0% O E &5 ORI

4. BFgERkR
(1) BFFA A2 b — b ASTH25

5.0keV-Ne?' f 4> B —Ah & 7.5keV-Ar' A F L B — L% &b a2 KE L= 5T AME
T v RIS L7 BRIZER SN2 8GR OB EDIT AR vV &EK 2 LY 3 IZ2F1Eh
7T, K2 ERIITBWT, 0IIARAA Y E—ALHGEHETF Y RALORTH (FL ) 257
LTW5, Ne?' M A B — A AS (K2) %4, EEE m=10u (27 512 PMERELIC K 5 Ne?t
A F L DE—T USMT, m=30~100u LL_EOFERICSTFA A BBl &, BEA7 FLD
T MK DBERFZTIR N o7, —F, AP A A E—AAS (X3) D4, R0k
DEEH m=13u 2R 5N HIEHGELIC LD AP A 4 DB — 7 LISMZ, m=30~600u OFElkIZ
Ta— RIpEEBNAEFI O TAX—A F BN ENT-, £ LT, TOMEMEIL Ne*' 1 42 A
FHCHARTI0fEL ERENZ E b Doz, 2D EMnD, NeA AU T 2 BOEER Y
FOAT ATV EARTDHZZLIZEY, VA RXDOKRERT T AKX —AF D 10 fFIVRE TH
BND T LN hoTlz, — KBNS, ANEA A ORITREIIE & m LM%k g Db (ERAm%ktL)



AN/Am

AN/ Am
O NWR—DNWRKD— DN WN
AR R A ) W b — 10 Lo 4

0 40 60 80 100 0 200 400 600 "800 - 1000
m [u] m [u]
B 2 Ne?'+~_ &t OBELRL & & Hr X 3 APV H B OBERLE BN
it it

m/qg DT TR FE D720, Ne* A 4 (mlg=10)E A A 4 2 (m/g=13.3)DF ¥ /LN TOHAE
%%HLM%Ew%@wk%&%m&wo~ﬁ,ﬁﬁqmmmﬁéﬁﬁiﬁwﬁ—mNﬁmw
NRTAPIT I3 EREL, A3V OBEHIRT V¥ LT L F =T 135 RELS D, =
DX, WERMAERE CHLIDICK L, HEEo R L F—LEFHBERNRT oy /LT RLF—
IZENTNN3~SBRELIRDDT, XU XV UG 25 1500 - §ER 72 @8I X B )i
WREN 7 TAZ Y o TIZRELSHFHELTWHEBZZBND,

(2) 7T —L A A E— I AHER

4.8keV-Cep* f A B — L% 7 =0k o f&iT 4 —/ A ML EY FIEcEbh = 7 A
W< EOBF ¥ RV AS U7ZBRICBR S - GELRL - O B a2 K 4 [ornd, Eb5
DTNV M THEEED m=770~790u FTHIZE— 7 ZFFO728, m=720u @ Ce 73 112 HA~T
50~70u FREEEL o THE L7z Z Lo Tz, S5, MHEROEDLVIZT U o o His gLk
WEZRE LEBICRONEHEEDEREAK 5 1T, ZOHBEN 7 cnk  AlgEin sk
JRT- % WG ETIINE LT Coo 77— L U+ ThDAREERE W B 2, ICP-MS 04T %217 -
ToE SR, FERREHTIC AR CIRET OSKR FIRE D 5% @\ 2 ENDhoTz, T4bb, Co 77
— L AT NIRRT EWE F TN LTZIRE Y T AX —INER SN2 En otz b,

20
1| —

BRELRLF
D HEIFIR

AN/ Am
o

B T I L rpay SR SR

!

400 600 800 1000
m[u]
4  Cgo*+Ferrocene D EELR 1B B4 W5 5 5 Ceo*'+Ferrocene O HELELRL T DOHERE
JREE

(3) 7.5keV-Ar¥'A F L B — LD HA REHHE

T AMER T ¥ RS MiA 4 B — L AF LBRICA U S HEHEICLY, Ar A 4
E— AN R — Ll a B LS ETITRAT D 2 ENnnoTz?, ZOMEITEPIO BRI
IEAE L2V, KN 2 EREESCEMAOZ AW, 77 2AMBEHT v 2V EHIT 57200 T
A F U E—LERASEDLZENARETH DD, IHE TOMIERENEE 2 HILDH, Ne?™
AtY A F B — A THREBEORNHE O b=, X0 EiMiso A 4 v —LATHREEDOZ)
RER#IrEEN D,

< 5| H3THk >

1) K. Motohashi, T. Tachikawa, T. Uchida and K. Kawamura, e-J. Surf. Sci. Nanotech. 16, 127 (2018).
2) K. Motohashi and S. Ishii, Jpn. J. Appl. Phys. 59, 056002 (2020).



2 2 0 1

Motohashi Kenji Tachikawa Tomoki Uchida Takashi Kawamura Kensei 16
Synthesis of Iron-Fullerene Complexes by Scattering of C60 lons on Ferrocenyl-Undecanethiol SAM 2018
Surfaces
e-Journal of Surface Science and Nanotechnology 127 131

DOl
10.1380/ejssnt.2018.127
Kenji Motohashi, Shu Ishii 59
Guiding a 7.5 keV Ar3+ ion beam using a cylindrical glass channel 2020
Japanese Journal of Applied Physics 056002-1

DOl
10.35848/1347-4065/ab86fc

Ar

2018

2018

Ar

43

2018




Kenji Motohashi

Guiding of 7.5 keV Ar3+ ion beam and focusing of 4 MeV C4+ ion beam using cylindrical glass channel

Tokyo Metropolitan University Symposium on Physics of Highly Charged lons 2018

2018

ECRIS Small Meeting

2018

Ar

65

2018

C60 Fe-C60

65

2018




In situ mass analysis of scattered particles in collisions between ions and thiol self-assembled monolayer surfaces
terminated with ferrocene

The 15th International Symposium on Bioscience and Nanotechnology

2017

Mass Spectrometry of Fullerene lons Scattered on Glass Surfaces Covered with Ferrocene Molecules

The 8th International Symposiumu on Surface Science

2017

Kenji Motohashi

KINETIC ENERGY DISTRIBUTION OF SLOW MULTIPLY CHARGED ARGON IONS TRANSMITTED THROUGH A CYLINDRICAL GLASS CHANNEL

THE XX1V INTERNATIONAL CONFERENCE ON ION - SURFACE INTERACTIONS (1S1-2019)

2019

http://www.toyo.ac.jp/nyushi/undergraduate/sce/dbme/laboratory/motohashi.html







