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N 1 — 2
EIRR EIHEK KER
I(PEMER - MAFRFRFA L& 201800)
20 EAER ENEREFARTREENRAROUSWEARESFALRE L% 200050)

WE HKRFETN, EFAHFBNEAREAR Y, FH BN FAXLEHFERD
BN FHHE. HLoBRERETFERLT XN, EEANTF 3om ¥ BN F R H
BETERSE, GREE T —LERL Y 0.4—1.8nm, FH T B;,;N;;, BNy
BN I S EHRERY. X FTRK -BHRALZHEARA, TR TXEBNAX
HEHEHRRE.

%@ BNAXEH N, BFE: BHETEMS
1 5|5

FALB(BN)RI - VLAY, BN B-NR(sp ) ERTAAXRNBLEARRE, i B
FIRZ B N M 87 (Van der Waals) BHEER. # Co MRAKRERRA "V 2
B.ETHNABEHRAOMCHE, R BN 2 WA R TSI MER LR
WO HELRFEHTTHR . WS, RT BNAKEERAMBAEH I RARZ
#h7 BN 442K & 3 (nanoarches)™ Al BN BB ML BB oA 8. B2, AR
BFREGSRABNAREHMTR, FHRABALXRR. AXMETHN, Rd
BN Bk @£ RE i BN AR EBBEH, F X HESMFEN TR RIFET
iwWig.

2 X

W B R B S B P FABNE 4, 85 O T E FEBN A2 R A BN & fk . KSR
R mITRAEA3mm, ERA1SmmiK B H,E 0B TR ERE EBN R
BREERH FRBEERARELIBPAIELIOC. N, A TETRMARMLR T B
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*EFXARBEHRARSIES(19735004), PEIB FREMUENRBEAEL(952-J1 -4 PR ¥ /K% L%
HREFAT BEENEAETNANEFEEAXREBSSRBEL
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BETHESIH,ETREMTR LR TRANANARERERAS , EARLERE.
BAHERZN 10mm, KABEHA SpAlem’. R I BP  REHZ ERFE 1.33x10™
Pa, % i &7/ & % 10" ions/cm’ .

PAREMRERXREERE, AHENH AR M ERERR, FEMH L FE,
EHT RS B FREME(TEM) SR, I TRAREREY, RA, B THEE @A LE
BB E R BCREYHE T RS PG F BMSE(HRTEM)# &3 CFRRK & AN
)£ TR

3 #ZRMTie

B1LAHT—1H20ZHBN A Ehy, REirMA (Zihf5 BN P& 2 HE B
Jefl )% 85°. BN K #—ii (FEE A W) ATLIF S, Fot BN sp” V& & # RO
RER,CHFMHFTHS, B EEHALE LN UIUE STl (— B2 R K %
RO 2 BT X 9 PO , 58— 4k A% AR S0 4R 7 7 3k I 45 A T AR il 38 55 K 0 0K
2R, M5 2 1) SR 2, & B UK 1Y B SR S0 R 7 FE R AL Y il Bk B /. T HEEA D
3 5 T 45 2R 0 2 2 1] ) B B A A, B T4 K T 4R 49 0.33nm, B h— BN W% 2
(dooy ) WIFIBREE RS , H X B Inm(WE WL FTHAL). X TR EH, THEMTH
TERGEHEESMBIANME—Z sp® BN V8 7 E R EEEAL ™ 4 8 K b ERB1E
B, EEHTAL, i A0 SMU AT BN sp® SEia X THSAAMEE, b TESEZ RS
MYS L E M HER, B W sh (088 & A, ELBR ) S, JE0 3h (07 88 &9 BE 28 R K, LA(E IS
WA, RTIERME B RS, WER | PRI, AT REXRESE
Z B BE A % R (A1),

1 N ETFELSEMNBNATHEIAASS) B2 N, E&islE BN A ZKEHF
# R :2.6nm PR :2.6nm

E—HEXT BNHREANTRS , EX BB LRFTRBMNRICR"KRRBEH.
ARGREE/MAEE, SERAROBERTE HHEEN s»p° FETLTFEERS.
EHRBNERRNERMER I, TR e R MY E 20 & i R E W 5
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FlERE" R —MFE BN R A RBE. B NEXERBAN, AFARME
AT AR BN K, 2Kk WA R CRE.

AR BRE Y BN H 89 HRTEM QIE 2 iR, 71 LAE it BN A 2385 /a s
T4 160°5 il (7E a,b 1 c BRRAL M 100 40°,80°H1 40°). FIASH K& BN BRHRELS
1 P LRSS ITARM, RRE - B2 AN REETE AR WA ENL.

3 BN ATHNMRTRES —FRK, A% 40 B8 BN A R4 TRAMH 110°
B ESHEANAHYZHRARERAR MAFETRESREZANRAER. X&
1 EFRY, R ME A S LRI AT AR S d T LU AR, L B A Sk
FrmAL, 0t BN AR B TRIBA P E, 4R T a LB RY 1N0°FHZH,EHE b ALH
T30 KR T EEH .

B3 N, #ifr3E& BN BT M4 N, Zii5iE BN REREHH
R :2.6nm TR E R
PR :2.6nm

4 4 HRTEM & ,RT#BR BN F ESHEHE R BB T ER LG R,
AHEDRGRAS, 7T LR BIE W F b 1R A8 05 M SHRE. BN
R, A ILERMEBERN : (DEHYHREMT R, B RO ERILFELUBA,
BABTFEHERTRENERBANEFROXFL AMGEWHEHRMK T TR
. Q)ESHYNE L%, 1% S BERBANSE,BRTEARETCLNALUS, EE
BELZR. BRSHANEREHREELENRETRROHES, LR THLRKH
TR IFAFABUTBEREFRGERN. Q)EARIMAN=ATLKEAN, HF &
RAMBEFFE(ABECRANMLEEPHSHL). HIMAN, X2 %L BN ZHK
(fullerenes) R ER, ENRER FELHERNSEFRRTRRY. B3 5M5 S/k
MBI ERA N 0.58nm, 5 BN Y. SMESBEHGE, BXRMEY 50111 ]Fm#R
w2 SWAAETERMYEREIRTHN 0.73nm, X845 By Ny MG, HY T
[110]FEMBE. ZFHS SYHEN 4 SWLBROWE, KDMHH 0.4nm, 5
BN, MR THRAIKAS XR— A HB 6 RFFIFN 4 FFHHRN RN BN B
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. AMTARER CoMtg™ . BR, aTFAERIMAN, & BNAEKIRS A7
HEBFELRERE N EFLE, AMREL74EE N # BN E9% AmB,N,, "
(31 B;;Nyg  BigNypeeoeee YRABTMT,E@N BN, #B,N,, MR8/, 7% TEM #
BiZEVMEZHALIEHTEY. AEXIMABNEBRIT-EHRWEHRZ—. B4F
R kR 6 Bk, BRRKBLHERE, BERATURBHEAEBRE-TMRIHNEER
8 (Russian doll assembly )R %% BN. \ HRTEM & R+ fliit, N5 B,y N,s ML
(FHHER 0.550m) , M ER BNy 53 F(FHERA 1.2nm), BERIEE A X 0.33nm,
5h-BN#E do, =0.33 BIEH Y. XF P LB B,s N @B, Nog 85 BN ¥ & (on-
jon) N 8 TG, 2 5 2 2 R 2 8% (turbostratic fashion)® , 52 - B & A KB ¥ A
F 7 (icosohedral series) ) Ce @ Cpyp+*+*+* @Cg, A . B —AH oy B (F L 7B
R AR BE R — 1 BysNoos B 818, A F AR HEB/R T (KL 2. 1nm, BN 1.6nm)
SHEN]FRBEHRTHYYE.

BEIEENTRE, EE4PEIN1—T7 S BNEWARERLEBN A%, K E
ABAFE TREHFREORRZ A, XERFERT LIRS, BN R BB BN BRHE R
BB FREHFAEX. RMNTUSE,FRECENEMBPELAN LTRRER TR
HTRERBNHERM)h-BN FE N, BFEREH, TLUATHSRIZEME h-BN M
P BRNREFBA, 4 FEFN, )ENELHFEERENTH LHEER L, UK
HHERYRBEFABBEE FIUERRREPES BN ¥8 FH X, ATE R BN,
B, N; &5, /E A S BN B 4% #2 4L 8% (precusor) BN F .

RIS | RTITAKREH BN WE L B, T ERIBEREROABRAE T HA BRI
ISy, XA EAFERT B (K) MR, sTUE B R M X WERSE N Rt B ¥
MR R REMEX . EME 2 54 B aIREE, BN(sp® )R R EER sp® LRBREE™ LI K
N B1& 74 A99R HMREE (topological defects), #B 0T fEd FHE I MIEAMSIE BN 95
L EZREREH. EFSIHAEEL, TRSIERNKNIRERNMERZERY
RFRER X, FRAOEMATE BN FEREEIT, H3IRESRZEMENEE. M4 5L
YERIE TR BRIGRER AR BAKWK/PUA KRR S REIEMBLER T HBEAmE S it/
BERE TR, ATTTER T — M2 K S ABNE T 1.

4 it

(1) 60keV N; 2 7B F (E & 1xX10"ions/em” ) K iti BN B KM, BT BHH
BN A ME 8%, P e BN ¥

(2) &AM, £E BN F EF R HAUB AP RBREEE v FTRRHN,
M BN M M&HAERE BN A BZETHRAEHRETERSER.

(3) T EHNBEHRRLEN, FIHRXTERARNSHMERE, E N, Ehk
HTRESH BN, HASKWEESS BESE S HRITHRE.
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Formation of Boron Nitride Nanostructures
by Means of 60keV N, Ion Beam Bombardment

WANG Zhen-Xia' WANG Wen-Min' RUAN Mei-Ling’
1( Shanghai Institute of Nuclear Research, The Chinese Academy of Sciences, Shanghai 201800, China)
2(State Key Laboratory for High Performance Ceramics and Superfine Microstructure Shanghai Institute of Ceramics,
The Chinese Academy of Sciences, Shanghai 200050, China)

Abstract The formation of bended BN nanostructures and small BN cage-like molecules,
under N, ion-bombardment of BN samples, is reported. The analysis of high-resolution
transmission electron microscopy indicates that bending the flat sp® layers with strain or lat-
tices defects directly under the mechanical deformation forms these BN nanostructures. In
addition, the cages in diamlter range from about 0.4 to 1.8nm, closing to those of the By,
Ni2s BisNig, and Byg Ny octahedral, were observed. The origins of the bended BN sheets
and small BN cages were discussed based on the viewpoint of beam-solid interaction.
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