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FEEEFE RN, b TR TS8R TEMES R TRAELER, &
WE TR EWEETREBATERRY HRAGREANSBARERAR 5
EHEBETHOME BRSAX. MEGETFEANBHRI, XFBRLH K EHE RS ER
BB B B A R FE P BT X LAY R G R A R B S HE [ R R R R AT
FHE R T Y, R OUR A HE 2 SRR B R, R AR R R & BT
HEOMAZE. EEDHEREEME STM K HA, BEXBHRENLEAAMBE. &
HHENEETFEMESNEFREBRAIEEERTOPHMKEST. EFREMNHA
HRETHENET AREENETHEREMAE HOPG). PbS. Si0,. GaAs.
MoS,. Aufll Si &4 K, SRR E A BB E M HRETY. AXHTEREN AR
HOPG &, I STM MR 7B 1. ek, BGLRE BT R 5REH T REE
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ERE FA R YR 2mm x 2mm K/D, B2 48R E )G, A5 ERER 2 MNERY
B TE RTINS IES Act 'R, HEANR. BBANAESHIER 1 5.
R1 Ar” gl FIRFTAS S

BB & (MeV) #I & (BF/ om’) Aft£C)
10.1 3x10" 0
18.5 47x 10" 0
112 4.7x10" 0

HEIALAYTERFNFERFEANE, EFRFXTHLEHE 3330m* A
212.8nm’ M E R L — D Ar BT A . BEHEH HOPG #5565 i dh Ak B 4k 2% B A et
FBe R BEFTH STM FE RS IFEE T #EAT00M . YR SR FRE B s I 0 TR, A2 R /R
(BT R#EH) 100—300mV, BEE B H R 1—2nA.

3 KWEARMTE

A TAER T # 0ME =R HOPG F: BB 4f 6 Seitdh, Hivh 5.9 S0 89,2, 6,8 Al
10 HEFH. 2,59 58U Inm x Inm HMEEAERBERE, HARRAHEEM
10nm X 10nm ) 500nm X 500nm A%, LW F) 300 KIBEMTH STME . AX STMHE
BETEBETERLS, € HOPGREMBRGES, METHREAN, HETHREHEES.

3.1 REMGESH

MNARLEFRGEHHEEY HOPG EHE, A STM MRk R B I GHEE. Ar
BFRidH HOPG MR EETIH 300 {18 STM BT A 80 FIBAE S RGN E
B, XERGE2/NCREEGTHSHE HOPGEE. YRAR/PHABER, @EE

f2.00

1.00

0 25 S 75 100 mm O 100 200  nm
(@ ®)
Bl 3x10“EF/cm’M10.1MeV Ar*E F% o HOPGH R H STME



% 6 # BRWE. A B A BRE RG0S MR E BN 581

SRR T MERSEAENEY . B 1) (b)45K 3 x 107H T /cm’# 10.1MeV Ky
Ar**® F% # HOPG J§ 122.8nm X 122.8nm M 2.5nm X 2.5nm 8 STM B. Bi&E 1 /N,
Art B FE+ HOPG B, ER AT E RN /M RERBRGHKDPRERRA—HEK. £
F 44k HOPG K JRA S B IR, 2 I B MR SR B A .
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SRR STM B fh oK B W 45200 0 T R B i, HASRER i TRIM IHERBRIM
FEEHFI TR 2P, X2 TR A LAEFZMAFEERN Ar "B THE /G, £ HOPG
FEERNRG HERKEAH FHEBMNAER, ERERITRETEAN. BEN
10.1 1 112MeV B Ar**E HOPG i B F R S A S B 22 R AR/, 18.5MeV HIEEE . T
HERRRMHERBNMMBENE/NY, RMERGEEN T EUFFEMRXE. X
SRR ANRGRERBEANRRSERHE/FE.

F2 HFR ERBRFHRGRE
BFRE RE B FHEH = A RR HEE#H THRGRE
(MeV) (eV/nm) (eV/nm) (eV/nm) (nm)
10.1 4729 30 4759 1.7+0.6
18.5 5328 18 5346 1604
112 4671 4 4675 1.4+04
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stERARR BRI Art 5 35t 89 HOPG # & 42 5 78 — & 1Y K3 9 3#£4T 9nm X 9nm
B/NARBEEYEERE, KERH STME VR SHR, Bl SA 6/ EM STM A
Gt BB, ATBBRERGHOEREE. ABREXAHEE (B 100nm X 100nm K
E)YEEHE R G5EE, B R i/ R E AR RN, XTRER
HEHRGRRA —~E_— B FELERWBRG, MATEIEMU EMER, RFHT K
TEEA B REE, K/MIRGAR S BRTETESERMEK. BRITR KEAFERN 2
Mo B, RRGILE@GREE/EANR)EET 1. 5 SHEMRGILRRE, B
HEAFEK, vTaBR B FHE T E.

£33 HETFETRARGEEEMRGLE
oS BHTHRE AR REBRGEREE LR
(MeV) (EF/em’) (4~/em®)
5 10.1 3x10% 1.5x10" 0.5
2 18.5 4.7x10" 48x10" 1.02
9 112 4.7x10" 5.2x10" 111
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BARRERET. ESRRTREMESEHER R, WA &5 F0ULKER
BRHFE T HER, FRBABET, ATRERSEN =EMNEF ISR, S8R TR, f
TERENER LR TRBARRABE, 2k &£ RBKBIE, A T KB 2 G M fa] g
S F SR T I B R AS /R R B X, 2425 o7 oD BUR B B B B, T AR AR BR B A
Gl REKHEY REBKX, MAERES™E. WD —SHTUERET AT B E
18, K5 A BB B R B0, 7 A Y BR B A o B, BRI R BN, SRR /D, B
WO RN — 076, FE SR PR B4 STM B F R A NEERAZR .

MRBTEANHEBARBR, BB FHESERER R —NILE. 745 I 4 5t
B, B A — AR DA B 5 R 45405 DX, RSt T LA 785 80 968 5 4 B R0 A 00 4 ) — b — G o 2 5%
R BTHORS W, W HEE 7 4 0 R A K T B 3% S KM BB B 46 0, 8 44
BH XELL G B, BE B A LR AR D

FELL BTSSR REIE R AR B, ZEARAD R XTI R KM S R, FHEER
RHRZE T T8, B, RREREIEEE K1 HOPG REAXMARE -k
R, St e A mRERE K. FURRERE S HOPG%EE‘J/J\ER%EB‘J&
1.

4 g

ATEFA STMMMBFZE THERE 10—112MeV Ar* %% i HOPG BN B FEE#H
. &RFWUAE HOPG FEMER T WERI LB, HIGLRER nm &, HX/N ek
—ANrf . MBI BEFREHEENTEANBZERE LR~ —HXE.
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Observation of the Damage on HOPG Surface Induced by Ar*® Ions*

Zhai Pengji Feng Songlin Zhang Ying Tang Xiaowei
(Institute of High Energy Physics, The Chinese Academy of Sciences, Beijing 100080)
Liu Jie Hou Mingdong Liu Changlong
(Institute of Modern Physics, The Chinese Academy of Sciences, Lanzhou 730000)
Wu Ji Wang Chen Shang Guangyi Bai Chunli
(Institute of Chemistry, The Chinese Academy of Sciences, Beijing 100080)

Abstract Highly oriented pyrolytic graphite (HOPG) samples were bombarded by Ar*®
ions with energy range from 10.1 to 112MeV. After bombardment, the sample
surfaces were observed using a STM and NanoScope. The results show that the
energetic ion could cause observable praotrusionlike damage on the HOPG surface.
The relationship between damage and energy loss, and the possible mechanism of

damage process are discussed.
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