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(FEMBAEB RIS TR N ERRRALRE, L 100080)

WNE: TRERARRHFBFLSYESRAT NS ARATAERT (C. HY), s wirst
MR RTRARNGH. XRRY, EERER (n=32-56) BRI TAHTMRETHNE
SRFETHE TERRRX (n >100) RTRHIMBRETEUSS, FRHYT FERETH. Mt
ERARGTRY T WHANRE: HEREXOA%E HAWHFEERNS ZHRBRIERY Y
i MRRRXAAE, HANIREE SEERO R SKk.

XWiA: SEBETHE MR, ITMMRY

& A 1985 ¥ Kroto #» Smalley!) 32 i1 Cqo 8 F $95% (fullerene) #:#5vA %, % BT H
#% (Cpn) AR LARA—AMARTTGHIR. BT Coo I Afilie® $692 %N E$ 5
BRTHAEYAHANREK 23, A FRE (n <60) B A TR (n >100). & 25<n<d0 Z
B, C, #FRMEN, EHAREWRGBAETELEL. A BAYKR, & C, #5
RAAER, i XV BLGHBAPL LT AEGALFR A L 4,

HEeRBERTHE (CoHYL) AR TURRSEHHENGHLEL, RANEALY
¥R/ Y. #F CoHf(n <30), Heath FA U R, ZABAFmALIH, TFMmK
BERIHERT A TR, L EERAN (5.32x10°Pa) Bk C.Hy, m & K ER & H
(1.33x10%Pa) Rk CoHe; T H# U BB TR AME. d@ilRE TERBEL.
Rohlfing® &. A& X ¥ mA KR, RENA n=30-60 RIBREHHESE 11 AEBTH
SEBRTH (m=23 A0 ), LERTH n FBAE. RAATHHLEHBZMR n=40 FF
¥4, 12/ Rohlfing #§REBF, HKHREMK, REALLKEIaAWYE K. Creasy
FADN ARAERBBIZGHARME, ARTAKAER (n <30) HAKFEHE (m=1
~3) MEFTRER (n=30-60) A KHEAEK (m $i& 12). ¥ F A HE, Lineman ¥
A B RS T ABOETEM SR SR A% (PAH) HE5) T n $ik 584 % CH H &, 1=
REMNEARSERERTRG AL,

AXBRET AT TAMREZAGAEERTHE S C.H: 95X LR: (a)32<n<56
A2 (b) n >100. FTA B AFF R ASH XK, C=C w4t K C-C £84H ML RBH
W, BRFTURILERRTHE, BERTFE m B7THERTHEG LN

1 =58

ARBR A QAT H G TR ER R LA, AARBOER ARG O B
#HH NAYAG BoF $L B4 & F 4t (532nm,>5m] /pulse), 3 Al — & 5B 50cm 44

1992-07-23 WrRIA0H, 1992-12-11 WPIBKM. BHKEA & K * ERAKPLELSEHIHE

126



HRRBBRMEL L, HouXETETAN 107%Pa e9feN, FAMGHXRTEL 1.2kV
MR B3k 5, kit 3.5m #9H W KATR, wAMSG BRI EREEAR]. F5HRE
iz AL (10MHz % 100MHz) 2%, REH A IBM-PC it LA 2BF. FTFE53H
#1vA 100010000 R M OERK T 65-F 3545, AR #6545 #F M/AM £33 300.

2 ER5i1e

Ry AT EAMEIAS S B, B8R, i, BEAS - PHO A (PEGT) &
2T FFBGRBEYEFH - L ARGRE, TR TEASTALAR B TFEUL
LEREE Coo HATCHRTHER T, FARAARTTHIE 260 MR T UE. I, &
ARBA (32< n <56 Ao n >100) B F#BARER LI FHGHEAXRAERLTE, B4,
A CL-Cly 2 M#F 5 R e9% (B 1b), i 6 2 F 216554k (B 1a);, $=, /A
KF BB R 5K T F B G B R K9 R E R
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100 600 m inwfm.u.mw 2600 m A
BH1 #% (5x10"W.cm™2) BM#
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% (a) GR% (b) BFBNKl

Mase in amu.

= M2 wesBatteRy (a)2x10° W.em™
Fig.1 The mass spectr obtained (b) 1x108 W-.em™? (¢)5x107 W.em™?
from laser ablation of (a) THEHERER K E
graphite and (b) chry- Fig.2 The mass specira of low mass region
sene at 5x107 W-em™". from chrysene (a)at 2x10° W.cm™?
(b) at 1x10®° W.em~? (c)at 5x107
W.cm™?

FAARGHIER, DRGHSTEBMBEGRET AL KT AL, KERR
AT BB n>30 W KB K, R CL-Ch LR R#4HRH (B la). #THELE
#, HROLAE TR EH (2x10°W-cm™?), SR # (B 22) EREZ AT £, B2 5k
HEEFEZE 1x108W-cm™ 2 &, REZERBAE O LA SR LA TT, SRLESTH
M £ 5x10"W-em 2 &, FHMGRZZLTRGR#, FLAHBRMAMHTHKGEAER L.
MR EGRBERFTE D FB 2. aTHLEF RAAREANAE, SRETY
Fiidark, iR ARTEAEMAGLER.

£ 32< n < 56 B3k (B 2c¢), AEHILGLERR, AN EEZNGRTLEA
12amu, @ 4F 24amu. KHPA T XAHAGELN T, FRARTTHERTEGMS
M Bk, B2C PROEHEAR T, RERLGLERAY, B 2C b oy ast g B %
BEHERAEFF 0BT 8amu, RRNEANNEARTORXRRRBI, WEEHKAXBT
CnHm™*(n=32,33,...56) & K 852784 m=8.

BAVEZH RAF SeH (LB) LAMARTRAR A B AL EAKR TR X~
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FRAVHHFFFRFARBELLLSRN, REWFIEARTRADKLK AT LT
CRERG WH1EM. —% C, AR A mBIXMEER L, BRATEAETWH 5FFLE C Hm™T
B .

L ALEEH, AR 0 <200 HEAEXBTF Cnt. ARM¥EFT, AFH
WA T RS n >260 5HEBTF C,Hmt, B 3a, 3b, 4 3c HAARELL, E@sb
PEGT #8165 SRX % TWAE, X SR minEgzS L, HAHE#E,
AAERALE AR GE R, —FAHEER, F—RHILEEAE BHERTH SN
M. R hY, MARZRT n 6938m, % CI fo C.HY S EAGRBELIFM, X
HOHE C HE ERTH m M nifmfifm, #EHE S n K 100 32 120 B m A
7 3§ %) 12(A8 3a), HAE, n K 100 2 130 H m & 7 £ 14(A 3b), # PEGT,n A 140
B 180 | m i 10 3] 20(& 3c). MAFIFL BB —~FRE R, ELhktat, i
n kHE—EH, m REM n @RmGMEe, B REMSL SR TE, #ER
TH n>120 8 m A 12, AR Y n >130 § m H 14, # PEGT % n >180 & m 4 20.

. nel00 110
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£

BHRBEOAERTX—FXAY, AHHA
BRI A LKA HE4 (dangling
bond), ERFTUmTF AL —2ZRTHEH
foke, C, HRBELRAEAMRIAKZ L, A%
84 KARAFET K.

BRRAALTHEAZRGLL L ERTHB
AR THHRLSHEKR. BEAZRELKELPT
EHEMHE, LP—LHR “Hr il &
K &8, 4o Cop v Cro; H—RRIERRK;RE “Fr
Bk ERTF TR BRI Z LS Eias.

Kroto ¥ AF 1986 4 191 4» 1988 & 1112
g, ABEEEGHRTELTF, wREAFGEK
B5F 12, MATERY AN ELEM, mak$
— B2 MR E R RATAA S AE KX

e L ‘ o, RROATE, BEGHBREMSE, —2
1800 1100 1hop, 1500 2000 2100 200 AHEBGBERTFLANE AR T RS, OEHH
B 3 MR (a) B (b) BEF (c) R A K, HRAKZEN. HFRAA 120 NE BT
ME_PRZ_WEERLERD Fs, AL Y X AF S-12 484, HEFE

1x10° Weem™ TABNER  ZAKBTREHNGERTH BERTAR

R i PTER PEARFH (BRLLKRE)MERR

Fig.3 The mass spectra of high o .
mass region from (a) chry- T a0, ERIRUMSE 4L B

sene, (b) anthraquinone BIX—FR. FATiROGLEMABRENY, A1

and (c)polyethylene gly- —HRPMHALAER, ATR4£GKET— (T
col terephthalate at 1x108 H &R+ 1B, 2t Baaid B R —Hg, X
W-.em™? HAEHMEERTHAPGEFR. oRieit

Hde MAE M 4EANEELS —&, A TUMSERK A AKX LR, HEHMTiat.
AT h—FAFAEGAE RSN, KNEEAASLAE C=C &M XFeGLe:
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BT =%, cis-5-norborene-endo-2,3-dicarboxylic anhydride, A& = ftafe AL : X
UK, BOR UMK, 1,2-trans-cyclohexanedicarboxylic anhydride A4t 8. *-Tiafeit
Gt ABMEE n >25 HEK. T4 C=C st dhibddh, & 32< n <56 RFZLAR
EATH £, RAZAEREK (n >56) GHEESF KMFELSWHEH. IRFREL, A
32< n <56 R3&X, EFXRSEXFEFHREMNSW (PAH) A RGHBATRREEREMR, X
FHBARAHD R8RS AnBAYRIK, Tlafd N2 LR, AKRGHET K
AKEAET A LS C; mANA.

B2, HFEHENEBRT, ARERTE n=32-56 X3k, THRGARET%®E T C . H
GHERFEn RAFBAGOMN, BEARTHRAFNE m=8, AR EFFRALTHH L
PAERGTSEBBEY. T n>100, R TEFHHEALS, TRARLT —aHf2X9%K
H#%k, ARBTAARFHERAEBILSEHGEEBL.
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The Role of Hydrogen Atoms in the Formation Hydrogenated Carbon Clusters

Zhang Nan Yu Zhongde Feng Wanyong Wu Xiaojun Gao Zhen Zhu Qihe Kong Fan’ao
(Laboratory of Molecular Reaction Dynamics,Insitute of Chemistry, Chinese Academy of Sciences,
Beijing 100080)

Abstract Hydrogenated carbon cluster ions (C,,H} )were produced by direct laser abla-
tion of solid aromatic compounds and studied with a time-of flight mass spectrometer.In
the low mass region(n = 32 — 56),the hydrogenated carbon clusters were obtained with
both even and odd carbon atom numbers, while in the high mass region(n >100), the
hydrogenated ones were obtained with only even carbon atom number as well as the pure
carbon clusters.A structural model combining aromatic group and fullerene-like cage for
the low mass region and a model combining snail and cylinder types for the high mass
region have been suggested.

Keywords: Hydrogenated carbon cluster, Laser ablation, Time-of-filight mass spec-
trometer
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