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1 ARARHR LS EFEG—HE

GOKEHR 20 4 80 FRERERM—ITH
MBEEAR, —ANPKRRHLAZ—K, EEER
FRE (0.2~0.3 nm), AXRBEBEHREE
FR100nm T, BEBIREFRT, EXMRE L
X490 S A0 A R AT B 95 AL 3R AR B AR R ok
B, kB SHE ERE—FNEF. 2 FFFEH
HEM B GOEFEEAR; ATERE 1~
100 nm FEEANNRFSE BRWBFER, B—
MEXGE¥F, B— AR ER &S A R
AR EBER, RFERFTE 1991 Fhi W,
MEREAFMPKUTROEWHERT B BRE kR
M—AES, SR -REAREW, AR 21 #
LI - FEdr, BREITA KRR EFKEH 9K
BEMHR . FRBAKEBANY S, KE#H 5
-2 HEEBHER, ETRABEEYBEAREN
MJLF BT A Tk S R — 5 E a1k,
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2 LBAZ[HARGBSHRAEFARGA
HA

LERBBEARWBEOTIRYXIERERFER, KR
BRI — AL, TTHRRTBHZEXRBIBOK
ARG RN ERMBEAR; NEKBIHKIIEETT
%, R4/ BI90k%, BIB A RARFil A
ek, BHXEFTHHAREE RS, X
MEXFAKRNETHMNSERE BERNRE TR
Gt kB RRE, MO AUR BRI . BB AR
Ko FRAOKB FERMBMA . o K5 B L
8 18 M AR EINRESTARRO N 1 A% A 3 BE SN,
TR /N, SHRERER, RS PE
FAE 2001 4E35%] 0.13~0.10 pm, BEFH 0.10
pm MFTS, it 2004 G RKF ¥ T EH & A
EERE0.10 pm T HHIE T LM,

3 21 AR AEGHFHYEL

AWM AR . LBRHERERE
BR2IE, IRNESREV RS T, RHRE
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HEMERE RO SR, HREVEREN
KREEHREYHRNILE, AFEE. EH A
FESTEMNEYSR, U FRRAMSEHEN
HE; REASFIE, FECBRIKRREHILEA
MEELERE B TAMBER HE
(STM)2 IR T 5 B (AFM) SRR
BB (SPM), IR/ HAY I FERKRB AR
HTHERRS, RBEERREMWPKREHE
%, HEARENEREUE=4#XHER, EX
AR AP KA F 8 R G54 BT T 68 5w i) 3 AR
TH, M7 STM/AFM 1 # BF 7] M JL 9% % 3|
100pm B%, BFHRMNEERS FTEEARM SR
BABE . PR R4 N B ¥ H DNA R § K 5
AIE SN, Rk, EAK. B K DNA #
BEORNESYFEM¥ERNRE O, FHEE
B, SPM AU AT YE#R A WA, 38 7] 5C B 3h & R
B, EXTFKELTHREZNAEYEE, Hhpa
WK B APKRE EEEMEY KRG FRBEYHM
B (Bl Xt DNA 4+ F#fr i), &4 Fikit
HERARENRNEDNTG. £UUE, BEY
FEMBYMAREAILE G RE. IHERMFE
AZRRAFTRBIERA ZHIER MBS EAAN
EmEN, #TeGREQEMRT, WHEL.
i 1t H A IR, R R B2 W kB A0 B A A%
H, REEBRTHER,

4 MAMNEFRARMLT

LR, BiRRAKETERRPKEY ¥
FHKRBH, BB RMAKRREDFROEES. R
G, SHEEYEAEEE IR MR, £
e, R T ORI B 3R A 8 IR I AT E R
Kith REEMF, BB AT L, GOKI B A FE R B
HEERFBREMAFTHATMRISKWERER. A
KimTRAKRERE LB —&, MEWH
FAKRE/NETHKRRHERENT; B—R, A
AT, WANBIREEME T, 2 FHTHRE.
VIRAE R R H i & FhIhREA L . TR IF. RIEN
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G AR; “RAIER AR, B LB RN
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4.1 ZRESZEHEAR

RBEFEAR, FERBTR, BTHRMET
REA., AERHEEEN B TEME (TEM) M

i FEME (SEM) WA 2558 T
0.1-0.2 nm #M 0.6 ~3.0 nm, MH 4 BHREK
REN: EYRANEBENE . ¥R MBS
A RS HEMAERE (ShRE) ZRIMXET—
PREH AR, BT RE. ST
KIERHFIAEY Ko T RIS, HARBR, 4K
. WIKE . DWOKEESEI BRI MR RIE AR &
WE, FERERFREBEAR., B, B FEHE
WHBRA THE, FROFEZMAPRREMPR
B, MERZAVBRAEE., FHRAMET
BB, KAEMER E R RE R KT AR BER
BRI, EEESE T RMERC A T¥
AR R B A R HEAT R, BT R
$[8]D

I O /K AR R, WO L B
W, OB, B BISEEENTHARC XN ., ik
TR RER TR - B F R K I LT H O
(dual beam focused ion beam system), Fi & i E &R
BB T AR AR AT AR I TR T BB
B REE, JFRE T N RERMRH E HOK S . #ETH
KmMILTHFER. ZMHAKRMLTHOERTERE
R B LR, HEBA . I THERBE, KK
R\ TR E,

WA, BT BMERYLOR—ER W HT 5
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F B OR 1F e R e
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B A% 40 AWK i F 751X 2% B il A0 52 AR €137 75 m 1)
FERIRAB THN/RE, #lm, XEEAH (A
Klug) MW EMZHRTESHTEMFELSS,
KRBT Gk FRBEF—MEMBTERHE, JF
BTHRAEYD KRS F=H/BHOFTRE, EAIX
AMEXEEMER - BARESRNRESH
MIEEA TRMBMW T . A, mHEsELRE
T 1982 4E R R R AL %),

1982 4 f5 % /X (H.Rohrer) 5§ % J2
(G.Binnig) W& THRMBEDME, WAL
FERFRMMAKREAKE EARYERAET . 4T
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ISR R SHBEFIT A XY, ¥R
FRETHMBRRE. EAFKNERANNWITHR, £
PHBREBHMEEM ERBRERMEF I BME.
MO BME. BEOBME. RAFAMEE SN
B.EFAMBRERME (PSTM)., H#EH L
¥BHE (SNOM) FHAMKEH B HE (SPM),
DA R &2t T RS HAS G R 90K 2 £
REMELI, 3 THKRBEMNEMERE, Fl
&MY R REBAXAHEREFBHBEARBA
RAEHRER GEHBEAR). Mk, =K E
BARWEEFAE —STMHEHAASEREE
BELAHEHA LF - EBRFEBMENEHF
(E. Ruska) ##, 4% T 1986 4 & Il /R ¥
ﬁ[m] .

ARES EREE EATEMBSHEMT
WAEFE, BAMKRE, AEAKREYRREANN
FHEATR, AIARHRESHE. BT HER
EAHHIAKRER T (BF) &4, SHETH
Al srgkm T, KiiGiRRERKE
REFHMEMIERE K. FAE 1996 F LK,
ICRAZTIE KERA SPM EHIIE K ERE
WEFB, A SPMET W RIRETH . HEHEN,
SPM 7£ Tk F # H °4 K K KRBT 5 B2
S, SPMEBBEBTEI -—FARUHANITAR
— BB E S, TN RE R E YR K AL
2o BRILIRTE 1995 £ H TR T EHEF&E R4,
%t SPM 7E LA 1C 2 3 Wi 4 B Rk 0™ lk o 9 iz A (6
BREIRETEEEY, ANTURKER ICHE
ERERME, SPM, FHlE AFM, B THEE
Y, BELREP Sk EME—H, B3 2N
R

ER A, B 1987 4 SPM FF 46 & & 4k LA
¥, +JL4ER SPM A HEE B T — M A K
FXEW., 2EDI AR 1997 FRECHE T
26006 SPM, 1997 FFE R #HE W N 5 000 71 %
T, 2 ANEHEREN N DI AFAK2E, BT
SPMERTHANEE 1000 F (1~212%T),
FFAALFE 4 B2 K B B o

SPM KX HE AR E FF iR Y R A LLE 3 B 1E
FAREARENERBEARR, EERE. @R,
BARESOHPRAREREOERER, XXH
SPM =Mk M R BB T S BT MEIZ 6],

5 RBETFRME. BRRM MR
éﬁﬂ'ﬁﬁ“i}i[l3~15]

5.1 EFHBEFERMER

1958—1959 FH EB ER K FEXESHEHE
BRI A TREMNE FREMEREEL., £
BTRESE—-EFHBER, XATRITHHTX
R TRBME, 1964 EKFNRIFTFWEFBME
MREZEHFDNEILZNIERERERENE (B
Jop B E B AL R B F AR L, LR PR
UERRBERAFR, KYKY), LEBHAEST
B E 45 100 kV BSEE (TEM). LBHEE
EIrasm (G LB FIR¥EARR) Bt
AT 100 kV TEM, F AT 120 kV #E 5 B4,
A% T HA JEOL A&l #9 200CX & TEM, 1989 4
XHHREREE G 200 kV EH B, 1959 £
BAFENERT (LR ER) #EA> T IJLH
L RARES R, 1985 FRFIFHABLATA
HO600A RIE BB ST R HlE AR, 1993 F£LH
TEHFERFBALE, X=ERAIEFT 300 4
BES R,
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1975 FHEBEBRBENSZ ARTRES
—EARMEE, FBRAMAE, W, TREHE
B . BB FREBRARBR . LBE =0
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I, 80 FRBIFXEEETHAMWER L, #HE
AFETZHEVEHR N KYKY RIAMEEY
200 B, 2EMILAE=T 700 KEBW B,
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FHLBRREAR . AFEBHNIIFLZP LM LEEE
BAXBHERBRARARS, EEAFARKEHE
WM. HiTEEZESREHEE™T 100 REAHK
HEME

RIE 1996—1997 FERXMZHAM—TAE,
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U REWHE 1921 R FRHE, SFEENBT
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Nano-measuring Instruments and Nano-machining Technology

Yao Junen

(Beijing Scientific Instrument Research and Development Center ,
Chinese Academy of Sciences, Beijing 100080, China)

[Abstract ]

Nanotechnology is a research and development hot spot nowadays. In this paper a short

introduction of nanoscience and nanotechnology was given. Nano-measurement and nano-machining play a very

important and key role in the nanoscience and nanotechnology. Conventional electron microscope is a major

nano-measuring instrument. Newly developed scanning probe microscope and focused ion beam-electron beam

(dual beam) equipment are two types of powerful nano-measuring instruments and nano-machining tools. Its

present state, prospect and market in the world as well as in China were described briefly.

(cont.on p.47)
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The Basic Characteristics of the Yangbajing Geothermal Field—
A Typical High Temperature Geothermal System

Duo Ji
( Geothermal Geological Brigade, Bureau of Mineral and Resource of Tibet , Lhasa 850032, China)

[Abstract] The Yangbajing Geothermal Field is one of non-volcanic high-temperature geothermal fields. The
Yangbajing convective system consists of two reservoirs at different depth. The shallow reservoir is constitued of
loose alluvium of Quanternary and altered granite of Himalaya. Temperature inside the shallow reservoir is in the
range of 150 ~165T at the depth of 180 ~280 m. Shallow thermal water is of sodium chlorite type and mixture
of deep hot water and cold groundwater. The deep reservoir is in a slip-fault zone of the core complex. It is a
veinor zone-shape reservoir. The deep reservoir can be divided into two parts. The upper parts of temperature
2517 is at depths ranging from 950m to 1350 m. The lower part is below 1850 m , in which the measured
temperature is as high as 329C . The deep thermal water is of sodium chlorite type, too. Carbon dioxide. is a
major non-condensate gas in the shallow and deep reservoir.

[Key words] high temperature geothermal; thermal reservoirs; genesis; Yangbajing; Tibet

(cont. from p.37)

The first-two Chinese prototype transmission electron microscopes were constructed in 1958-1959 in
Changchun Institute of Optics and Fine Mechanics, CAS. Beijing Scientific Instrument R & D Center (KYKY)
developed the first domestic scanning electron microscope. According to a survey in 1996-1997 there were 1 921
electron microscopes including 756 transmission electron microscopes (TEM) and 1 165 scanning electron
microscopes (SEM) in China at that time. Of these 1 921 TEMs and SEMs, 1006 were domestic production
(mostly medium- and low- grade electron microscopes) accounting for 52.4 % of the market, and 915
instruments were imported (47.6 % ). Beijing Scientific Instrument R & D Center, CAS (KYKY Technology
Development LTD), Shanghai electron-Optical Technology Research Institute and Jiangnan Optical Instrument
Plant produced more than 95 % of these 1 006 home-made electron microscopes. The first domestic scanning
tunneling microscope (STM) was completed in 1987 in Beijing Open Laboratory of Electron Microscopy under
CAS. Since then more than one hundred scanning probe microscopes of various types have been constructed in
China. The Chinese electron microscope and scanning probe microscope production should be improved and
enlarged to cover the progressively increasing demand of research and development work in China.

[ Key words]  nanotechnology; nano-measurement; nano-machining; electron microscope; scanning probe

microscope; focused ion beam-electron beam (dual beam) equipment; instrumentation
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