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Fig.1 Certain width of potential barrier

SITM KRR AHAXFEUAHER, ENE
HERGRERATRY SRR . BETFRENR
R RY RO REE D BAR, L
S RMERIESELN GE®E /DT 1 mm), 7
SMNELE (2 mv~2 V)BRERT B T2FA WA
B AR 2 [ B e U e A — AR, TE R BR TE R R
R S P O 5 e AR D B TR PR SR SR R R, BB GE
B, WX 4k 5 2R TG VPR BE R AR o R, A, B
BUE—-TRFHER(MFRILIHAK), BEE
B S 1000 7%, 6 BEGE B M BERE B 2R 1L &Y
et AT W o R AT R ) B BE R AR 4, AT I B
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ETFXFREZN W BEARGUFER IR T
71 B4 4% (Atomic Force Microscope, AFM ) , 3 R 3
A Y REE A M RFEAMN. TRTESR
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TN Y ik R IE A R, 883X
BB ILNRAKE, FEBHTHBETF
BHENTHEERER, BE 10 m 6858
M 10~ 10° PIRKREE, I 5 FTHTEXTH,
BEMR KM TEEBEMRAKHRE. WHEH
HFBEHESPHRREEMESESER, KT
YENBPHE FBREARRE N BRI HEY
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nm) A RS FHOE(164 ~ 558 nm) EFFIE A T K
FIBLEE R BE R BT M EN ) . X BT K HA-
HEOEH 633 m BEKEE HEEZZEUALTEBHK
13 EEREE, TUBRMHEZEIFAK, HKREHTT
BARBERASREOERK, T X HEKOEKH
0.4 nm/E s, RERMY, T RIEMEILNT
B A&GRIEAEE 9k, X B BER 5 & , T F
AXHEMBERK TS WEEARTLIELH 0.
0l om A BEE YA BWE, W &K BT X 200
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FEEE FPARERE 1| MERRHEBOL
25,1/ F-P 35 B i PR Gl MG AR 4 R, BR BESOE
BRI BT A . SRAT RSB R b
BB REMRFZTHERSIRPLE, &
FREKOZEK SL 5l RBHFEHRER F B, H
MFEXER

8fI FSR = - SLI(A,/2u),

Heb FSR B R, X TRV EERN F-P
PRAEER, FSR = C/(2uL), L AXFEK, 111 cm
K F-PARMER , BB 4N (5 GHz, R T
0L =316 nm, {8 F§ He-Ne B00%, K 1 cm, & nm $
AR, Of ~47 MHz, #T F-PARERKMBRAR
RERBH R WEMAERE, KHEETX 107
o, E B FEEANCH 0.1 um, HZRFHEHH
RHEES
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Fig.2 Principle of measuring displacement by using
holographic grang
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0.1 nm; NN EE, LIP382 BB RW &
FEEE 70 nm, 4B EN 5 nm B9 LIP401 BUWI B K B
AT3A 220 mm; K L BB W02 SOLHE E R
+0.1 pm,LG100 XM R G HHE A A 0.1 nm, T
B E 100 mm, ¥ F +0.01 nm. YoM R
BRI ERAN S, T RS RN ERE
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FRTFHE R T B, WIE 2 T 5
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MO /RETHAL, — B2 PFIE 2/10 ~ 1/20,
FEXOERTFHH B M BEP, BF — b8t
HTFHE, CRETERKRTH RSN
Bk, UBIE 4 YeR B M ARAL, T B I e AR AR
SN BN, ZENAPTEPKRELR,
AARNBICRKARNBENBRRELS.
1.2.5.2 ZBHEFTHAL, 0 L3R E Fabry-Perot #5
R, HNBEY

AL = Amao/(2p cos §),
FETF IO ] BABELE, X H THBRKE
L BAREY; T ENRR S BB R
I RMATEMS; ASHE N5 R mELk
AR HERE
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HFXETERBNTHRE, 51 ML
N RAEBHEA N 0.3 pm, BT LRI T3
I JEBE R B E B TE 2, FIR B R/ M|
THREWER, BEMNATHRLENREY
B AT KRG I B A AR KA R RR 4, A A Sh
EZTHWMEREARTHEH 0.1 nm H75 /2P, W
BT X 50 mm,

N2 THAL, ZRARBREEEAR , 0
Zeeman YR T, SMEN 1.8 ~2 MHz, K E 7]
1K 5 nm, 07 YR 75, W15 3 40 MHz WIS,
AT (<10 kHz) MW, HHEAREE
BT AR T H R Fss Bok Wl i, 2 3t
FRFE B A/10000 ~ 2/2000, X A =633 nm A, 4
MR HK0.3~0.6 nm, BHEAX 0.1 nmo, FHRBE
TAREBEBAH SRS, U K THEBEE, X
50 mm, {1 REFAEEFHEEE T H PR,
ZEABETREERFISHECBNERFE,
IRRBEHENZTEN EREZFHATHMNY
N AR LS FI X BRI , Y BE PR AT OB R 4o
%E WYKO ¥ TOPO-2D F1 TOPO-3D F £ il il &
Y, UK ZYGO 2 &l B9 Maxim30 36T ¥ 8
B BAEX — RN, AR MET 1 nm.

H T Fabry-Perot Y647 T ¥ {X 0 6 BE & 48 16
¥ BRI SRR —BAL P,
AR ABRERREAMERE, BB —FIEH
SHNEREE N IA GRS, MUKRFERA®
B 5E B B He-Ne BOGASENTE, KA F-P T#
1, BB S HENSBARESE—R, /ML
BUENARRED 107 m, HFERATELE
W, X HEEORM T, B F T, HEERA
TR RN, R R, B X
BEBUR g b R BB e SR AR K F R EF R K
HRBEFE Y

Foff o B R R CHE A HE IR R S AR AR
BRARE A B R BERMRTF 0.01 pm £ RAH
B, b ¥ B B AR 98 BT B R TR B A
FHr R, B B R, KNSR TR
RTEIBRRNEE T RS SRR REE K
HE BEFNNRBESREURMEBI RES
XREBAR, MK AW B EMNEORBERY
BAEXEE, TN ERERD THKRELR,
HRFRBERBRBENMIBEIIREE T £
Eﬂ[lo] .
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A5 A R ARk & B B i F LA B
MBI EZ—, BFE 1910 £0F AR A8 RHE
WEMMNBHN. B 1920 4, BWHITRH, B8
fEr AR MIBE 1 REAE{L, BAT, H=WEA
ERABT AT 5% 107° ym BHAIE, BRIFHE
EHINEREBILAN 10° mm, HEXHR T
0.5%.,

AR B R B R R, I 3 A7
N, x IBERAREEE, s BBRBRARER, e N
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Fig.3 Prinicple of measuring micro-displacement
by the way of capacitance
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EIEER Al AR A A AAENTE, BREEK
NP, AAERERNMTARRERBES, #
# bR, mRA LS B ENEAREER
R, MEIEMNSRZESEAMELRIHERR,
HBAERERE X BAEMEERR B
BREE N Ax/x, <0.10, EENEW A, T
FEJo Sl B R AR SR R AR B, DASR B U BT
B o e LT HLBR BT ST BT B B, T 95 3 4 AL R
BALEE T A 7= DWS B R 8 4 3h - B W B X
FRANEMmEN BN RIRSI RS, BA
A RS KRS RA . HEZEARE
bR BESHE 2 m, HERWENRE +300 pm;
BB EATERE SN ELRNEY
E-[u]o
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EHXBLUBRNE P FERRRY =T
i 5% W . BEH M7 TR LKA EY
WAREEN R R BN, EI, KB E L
9 25 K FA K 50 B8 FE 0 DUAT J0 14 N 9 R 2 1 A Y
PAT TR G A R, CR =B EE
W, B AT R R A R R B a8 . A, R
e B R He IR RE R RS, LA R R
RN ERE BB R U UK R E LR,
0] 3R BE R 0K Bl 2 B 0 22 4T S 1 o 48 T B
B BT R B E AL,

% E LINL 5 3 = & ) i Zh B LODTM K &
TR A SR F AR =, =W &N
MER CNC RGEMBOETHONE RS, EHA
RENEAESA BB, TSR KR
B, HRNEX—MBHEEREE EFHET
RELE IR A 4 7 8B LI HEE &AL K SIM
B AL AR IS, X T AFM KA, & SR P R A
PLF S T £ A B 2 I e R TR L 2% 45 4 0
ACER B0 3 R A SEBNK E N, BMRETIM K
U s TEE s TR, RAERBE
TR h iy S8 4G, i FH 7R 40 9 SRR AR TR ok SE BB
W& AL, H AR R, e iRxs
10 nm, KEAZEH T H TFA#EE BEEAR
MEEEBE VAR, AREWEMKEEXR
10 nm, 47 AFHEE T 3% 2 o'

2.2 EWEhE AR
2.2.1 AFmixkEn Fa8MEREAREA-
B IR 5

MM EREARKENBRRER. BT
B H B B Bk P el A R B R PR R AR, PTRH
B e 38R , 7 FE e 04 Rk E o e gy i, bk e A —
E BB stk sh B vk Rl

TR B A A FE R R R 2 S
PR (PZT #¥L) . xR R AR E, ML E
o e ANEAEEREBNERD,

PRGN B E BRI B R AN R4
%, BRI 2 SR A PZT e A M 35 4 VE 01 32 3K B0
BLMHEMBERABY  KBREE N AR
RELWERMETFTELHT 1.6 nm BRI,
2.2.2 BERAEXHRABLEHE K

AL T o ot SR 4 IR B R R 1ok XY R B £
B G SR A/DPURESHEENA, kK
BB vh H T B S bR RER A K, L

THEBRAHNLERS, FFEERBREEN
W HEE, FEMT MR KEETX— M, i
T RPERRE ARG RRY ERENE
—R o AR R E N 0.325 ke IR B 5h 39
nm[ls] .

2.3 BREPEERAR

RS R SPM WL T Z — , XFTF SPM i)
MEMINTHEE EEHATTRETEENE W,
R B I F BB B R R £ &
REBIARE L L B s REIJLMITE R FB 1. R
MEABREEAR T, RINIATERR AL SKEZET
PR UR JL AT TB 85, T A A M 45 61 AR 5 B 5 BT 1Y
BEES MM A TR MBI . BT UHERE W
HEEREAZMNETFESGIFAEE, BEZD
VRPN HENR: —RERAERE PR
EER; ZRUHAEEENERE,

B A Ve R BT s F B R Ak R
MY B Y, KB ERMERE &
MR FEEMNTEEFERNS I EES . &
Bk AR ERESE, RBRECHE
TR ) VBT 3 7 1 AR T AE L RAR

FE A2 i AR ST W IR BN A 4 BT,
RS ET IR 22 R (A), BRE A BAR (B) &
FACHERON B ER (C) , b2 RN F R AN

W + 20H + 2H,0 — WO +3H, ¢,

E° =-1.43V,

B4 SR LS R A R

Fig.4 Principle of electrochemical etching microtip
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3, B TEAR 4T A B (] N T R4k, R R L
R B B B4 B S 50T SO RS B B R,
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AASERZER B RIER, I T iR R 2R
0L €7 L
2.4 FiRARRE

t E R Bk R AR R BT A E BT R B E N
Uis: ORABEAVERBEE, AR
6.35 mm, ¥ 12.7 mm, B 0.5 mmo B H SN
HHEBSSRERESN 4B, ETARN %
Eeth, EE PN EHNEE, FTFHX—
BARLSMBEREE, SBHEENEETEH
A S, SRS R L E—EIR
FEilibneg B, W LIS XY . & Z
HrEshRESEE FHBEmmEE, 8T
BAKFELIN, EEHEEERNHE LEE—
AEHE U B BT R, B4R B4 E TR K
BEEA3 mm B, EHREARFFHEEN 1 mx1
pumo QFE—RLAY STM 1, §F R a1 EHE & BB T A
FALH DX, HEAFRRBRRK, AHETSMS
SEM FYBKF o, BOR IR T XEF A RAM L F™
Me—FER - EHBHER(FR 5. 72095 2
25291.0) AER4TRBIEEKE, ZHHEREHT
A BRI (BP L) D, D, F13 ML M, |
M, M, B4R, E 5 FiRC,

1

/‘![ ])1 1’”2 Dl 1’”3

Bs5 EHEXRERHRNER
Fig.5 Schematic diagram of piezoelectric
push-pull micropositioner
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BEE AR EBARB E R, LI T E
BERE. BERENLC2BREREETE
HRAMPKRBIREE, IRER —TEHRXTLE
HWEREE. FAEMEM TN ERERM,
BROHENZER -ERANTHEMER,
XA E A TE I TP &3 ZERELF RN
BFHHHEBRCE, MAGRERA EHH
5EVEEE MEE GBE RBSSRNIFSUET
ERMELUMC BRI RERMM, EHEINTF,
HTRARKEBEFMER, BERITAERR(R
RE) /AR, BT LA RS2 3N, B
BT P ABERETTE /AT 1 pm, A E H B
TEEZREMBME THRIE, RENEEUR
BRI AR KR, EERTAKRE. M
FHERAEER AP TR A R K, ol
AR ABI LR A, LK, BERT R
RERFRETEENAFRERILIE. B,
LRE X FEIEER, BT B RREAEE
AW BEARMENAHABFNERE, AZXA
B ER AR EABRET REEHENER B
HENRY—MEEFE,

23T R R AR AL W BB AR A R K
RERGTRER, 7RG E AR RS,
2 ETRKERPEBNTZ RN A, H B
BAREKERER, B BRI RS 5 — B E K
BT FEHHEE O, AR I T A0 A e 0 e st
AR AE, B RERER, BB’ TFHINTK
Fo B, SORBABUEBRARBEZRE, I
KRS IZ TR EH YRR E RN
o
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Research of Fabric’s Water Proofness Agent of
Property-Changing Acrylic Ester Emulsion

FAN Da-he' , LIU Fang®, CAO Shu-hong’
(1. Department of Education Administration of Yancheng Institute of Technology, Jiangsu Yancheng 224003, PRC; 2. Department of
Chemical Engineering of Yancheng Institute of Technology, Jiangsu Yancheng 224003, PRC)

Abstract: The synthetic process and design of fabric’ s water-proofness agent of ACR emulsion are advanced. The emulsion’ s water-
proafness and textile cohesive are improved by adding 1 percent of N-MAM when the emulsion polymerization. The emulsion’s water-
proafness is improved apparently by adding modifying agent.

Keywords: ACS emulsion; Water-proafness agent; modifying agent N-MAM
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A Survey of Nanometer Displacement-measuring Technolgy

YANG Xiao-hong' , YANG Sheng’
{1.Department of Mechanical Engineering of Yancheng Institute of Technalogy, Jiangsu Yancheng 224003, PRC;2.506 Division of Nan-
jing University of Aeronautics and Astronautics, Jiangsu Nanjing 210016, PRC)

Abstract: This paper makes a survey of the current research situation and the recent achievements of nanometer displacement-measuring
technology domestically and abroad, focuses on the introduction of operational principles and properties. The authors also discuss the key
technology, forecast its edvelopment tendency and the future application in ultra-precision and micro manufacturing fields.

Keywords: precision measurement; ultra-precision measurement; nanometer measurement; displacement measurement



