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Fig. 1 Schematic diagram of MB-TOF spectrometer
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Fig. 2 Mass spectra of hydrocarbon clusters with

laser ionization
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Fig.3 Mass spectra of hydrocarbon clusters with
m/z from 45 to 110
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Fig.5 Mass spectra of hydrocarbon clusters with

m/z from 105 to 215

M40 =9 B, H B HIORD A BB B4 B S A R
AR TE] 534 A BBk 19 e L 1T A 1) 3 B K1 A 48 7
A 0B 1) e A 1) S R K PT R P T L 4
PR 51 2 . A H50R 1) ik &0 B i B AT =
JUIR A RBE T A 5Bk 1) e S 1A R 1 e 25
SRR E K BE B RN CoHy FCy Hy BIFE RS R
SERRIANIE 6 Ca) . (b) T 7R . A4 8 Ca) Jir % 1oz ) 14
FRIEE T HA 14 A« B, 1 A4 2 (b) fT % B 1)
VI # 1E B T 16 4> 0 B 7. AR AR 5a ZR B o e
TFEHAE dnt 2 B R TG TEWRELO RN,
Xif o7 A R 5 A o JIT LA 45 48 Ca) T XoF 7 ) 1 5 B et
TE L TS 1 HY B AR i A U

\
E>C—CEC—CE —C=C—H
/
H
(a) CyH,
AN = \C/H
4}
N
(b) CoH,

K6 CoH, fu C, H; A E M EHE
Fig. 6 Structures of CyH; and Ci, H;

2.2 AR IE R HLER

MERJE AR e BT 9.11,13.15 M1 17 B,
fie U A 92 A o i TRT I 0 i  S  DA R R - (D)
i J5 T~ A B8O TR) B 06 5 R e R ) ik L AT A R
C.H, , K2 E A 2 A~ E A& C H, , F IR
J& C,Hs. (2) Bl B S5 B0y 55 e S A e
JO I 1 A U S R R A AR S . U B B A R Y
JERLLL Co A28 sk 3, AT RE M ALEE S CoH, +
C,—>CyH,; C,+C,H, —C;H,; C +
CsH,—>C;H,; C,+C:H, —C;;H,.

MR R TR 10,12 W)L B FE Y R
g 552 LR AL ) R ph O A ) L TR i A AL
PLCy 26 mlch £

3 & i

AR SR 53 ORRAT B[R] BT % 25 A O HL S
HRWIFE T CoHy L A5 8 7 R0 72 7 2 1 v
ik S A A T 3. 485 SR S L B S P AR 9 B e A
55 I 5 B DT 08 A BOA G L 2 B JEUT 9 AS K
TAET 8 I A BB Y sk S P R A Jo 9 U i R R
T A OB P Bk S A 1 O 0 55 R 5 4 e I Y
ANBORT AT 9 I A7 BBk 1) B 0 P 7% 1) Jo 33 e
it JBE DR T 5 AR 408 A 1 11 e 11 e AT 7R 14 o
T SR JRE . R TS RO B e S A AR
WA i 5 S R 55 A X 2 WD gk S AT R 1Y
T BB AT 8 LAGK B 57 8 s .

2% SCk -

(1] mAEm, BRAR, 2R, ERKEgkwI. +

B2 GH . HYEF¥ ¥ RX¥, 2009, 39(4);
481-493.
XIANG Fu-yuan, LIANG Shun-lin, LI Ai-gen.
Diffuse interstellar bands [J]. Science in China
Series G: Physics, Mechanics & Astronomy, 2009,
39(4):481-493. (in Chinese)

[2] Douglas A E. Origin of diffuse interstellar lines
[J]. Nature,1977, 269:130-132.

[3] FularaJ, Lessen D, Freivogel P, et al. Laboratory
evidence for highly unsaturated hydrocarbons as
carriers of some of the diffuse interstellar bands
[J]. Nature,1993, 366:439-441.

[4] E.EAE . EHF. RERF. BT FRL T4
wiE s RHREN] BT 549 FHEFHR, 2007,



802 X % ¥ LT kK ¥ ¥ #H %52 %

24(2):225-231. LIU Jia-hong. YAO Zhi, XIAO Qing-mei, et al.
ZENG Qin, PEI Chun-chuan, MAO Rui-ging. Design of a molecular-beam time-of-flight mass
Research progress on astro-radio spectra of atoms, spectrometer for diagnosing radicals [J]. Journal of
ions and molecules [ J]. Journal of Atomic and Dalian Maritime University, 2010, 36(2).125-128.
Molecular Physics, 2007, 24 (2). 225-231. (in (in Chinese)
Chinese) [8] Verkruijsse H D, Brandsma L. A detailed
[5] Johansson H A B, Zettergren H, Holm A I S, procedure for the preparation of butadiyne []].
et al. lonization and fragmentation of polycyclic Synthetic Communications, 1991, 21(5) :657-659.
aromatic hydrocarbon clusters in collisions with keV [9] Schmidt T W, Boguslavskiy A E, Pino T, etal.
ions [J]. Physical Review A, 2011, 84(4):1-9. Optical detection of CoHs, C;, Hy, C;3 Hy from a
(6] £ #.,#k F.BHEF.%. 355mm P L ELEBEF hydrocarbon discharge source [J]. International
BRAT B ORI B AF R (). 4 B ¥ A, 2012, Journal of Mass Spectrometry, 2003, 228:647-654.
61(1):122-128. [10] # #&.&%EM. CHy # C, Hy (n=14,5,6,7) 1
WANG Yan, YAO Zhi, FENG Chun-lei, eral. g kg ] LEFEAFFERE K
355 nm laser photoionization of formaldehyde time- BB, 2006, 20(3) :38-44.,
of-flight mass spectroscopic study [ J]. Acta Physica REN Jie, WU Hai-shun. Structure, stability and
Sinica, 2012, 61(1):122-128. (in Chinese) spectra of C,, Hy & C,, HY (n=14,5,6,7) [J].
(7] x#EE.% F.HEHE. S . AToaaAdHoe Journal of Shanxi Normal University (Natural Science
FAREATE E G FHJ]. K&l ERFEF Edition) , 2006, 20(3):38-44. (in Chinese)

. 2010, 36(2):125-128.

Characterization of neutral hydrocarbon clusters (C,H,,)

from C,H, plasma discharge by molecular-beam mass spectrometry

LIU Wei*"*, LIU Jia-hong', LI Xue-chun'

( 1.Key Laboratory of Materials Modification by Laser, lon and Electron Beams, Ministry of Education,
Dalian University of Technology, Dalian 116024, China;
2. Dalian University of Education, Dalian 116021, China )

Abstract: The mass spectrometric distribution, stable structure and the synthesis mechanism of
neutral hydrocarbon clusters (C,H,,) from C, H, plasma discharge are studied by molecular-beam time-
of-flight mass spectrometry and laser ionization technology. The experimental results show that the
distribution of mass spectrometric peaks is dependent on the number of carbon (n) of C,H,,. When n
<8, the peak signals strength and stability with the even-n groups are stronger than those of odd-n
groups due to conjugative effect. The alternation of C,H, peak signals with even/odd n groups
appears for n==9 with the odd-n groups having stronger signals. When n=26,8,9-15,17, stronger
abundant clusters are C,H; due to their low ionization potentials. The C,H, mass spectrometric
signals generally become weak with increasing n., which indicates the synthesis mechanism is mainly

based on a step-addition approach.

Key words: C, H;; plasma discharge; hydrocarbon clusters; laser ionization; molecular-beam time-of-

flight mass spectrometry



