2 ixs ~ ~
Eaal 5 » b
A 2 y S




R

-

- 7GRN e T 18 3

P EAF L ¥

Bl ¢

S

R

M

Ay



mE & N

T 60 4, TEAEPE L — BN MY A F ORI, of
FENE FRAERERSY, FRE PR S FIRAERS . A FRIRSE,
Rt , M, ARt R Ak, RS, Ak, R
RERR, FERAPLE RES

A SCHENGR T TERPE HACRIEIRSC 80 AR, Fumk It ey
T B A U AT () T

A R E AR A R TR A S S

B B RS B (CIP) &
VEARRRE L8 SCRAE/h [ERPERL S F . —Abnt: RREHR
#t, 2017.12

ISBN 978-7-03-056134-3
L OFE- 0OF-- M OF%-LE N.10O042-53

o (= AR AR 51 CIP BURAZT(2017)5 316140 5
FAFBEE, XNRIE / TR B &K
FrAEEP A B 3%/ HEikit: $EFE

4 3 & B OB
b REMALEH 16 5
HEB4atS: 100717

http://www. sciencep. com

200 T A ® W 4 A 18 8 El
Pt R dT A s ik e

*
20181 A — M JEA: 787x1092 1/16 \
2018 45 1 H 3 —IKETA ENgk: 43 1/2 #fidi: 1
FH: 1025000
Efr: 299.00 T

(A Epe Rk (], Feat o BT AR



\\
v

N
i



2 2R
R )

Kasf R H, ¥AAFE, W, SR m A/ Euefy R0k, JL
frid T AR iy Z AR R A S AR, thAR— A Ve e i Sce e, PARIART
Stk B A H LB AN 21 .

A GHIRTE ARG BAE 1998 5K, SorE# R L0005, M IigHER
M KA R EAMELSIH, ZMER. A SRR T AR ARG 136 2 BAR A
A RAE 1999 4ERKK , FAFN2EHREE et —RERWNS A EZUL . ie3IRE Nk
WHIRHE, AT —EFREZEE, AMRRIT I =k, VLA RS, BiFELss,
TR ARAE AR SR AR E | R L RBME . R RIFF S AR
HIE, WHEWS|ERITAMIET, RGBS T8GR BASE K. —BITRE,
FMGBEIF MR, TEA BRI, MWALEIR A iR, fhBRE— ™
HHEE, MR —ERNKE ., SELH, 2001 47 RB A UMb SRR IR
S RS A S e R RN BE L, JE R TR R IR SEXTE S TEIRAN
iR,

1938451 A 10 H, HER SRR AR —H, A4 MR A SHER 2B R,
WA . TR TEoME, KT, 4 25, P, SHEs, %4
o B, TR RS, H/NEE R RREU LR ESYEE—. AT
BrBOshiE TR s s — R, i IR, BIRZERE, BN, fHEE, BN B
P LT IR R Gk, Bk EIRAT, #RER S E T REAR, SIE
—TF, RigAE LG, ZIRRBOVREMHLETEREB - 25 AWM. 19544, FRE
FAEZEANFEREYIER, Z3| THLRENYHES AT, LU NFRER
TAESTF T B IR,

1958 4F 11 F, &b guittn, M4 E& KA 100 #I0EFH AR TR, BhE
BB s B TAE, DUsRER EK ST, XN EEER RN “REW”. EhE
% “HW Z—, TERBCAGBSE /B E, I SEERE L, G T ik 60
A 7 2R R e 2 S AR U

TEHEF E AR 5T TR, FEAREIBE IRIA A A, AN EIME, 255850,
MM, B, ElAEAY AR 2, IS T ARG, RRER¥
Hlp R R TR TR, FRAREFREERARREE . BREARULEZFH
P2 = 2 AT, FAS 2 ERHE KRS EREBEE KRR, P EBE R R —
T AT, DRGSR,



TEARWRGE e 2 b R EHLEE TR T e aR e os , BEr 7 HE e AR i 0% i B
WARR, IR ) 2 Fh s 2 A S e R A R G, RS T R Al
VTR RE AR AN BHJE IR, AR 1 B S s, DR B RERUE S8 . KT8
KEKEE, KB T EPROKY. fEEEE AR s E i R R T 49 260 FEigSC, 3K
3 20 BRI KB EF].

TEARWBE - 4 AFE B 1 25 b RO EHLEL SR PRI B | 4624 30 4F )5 5 [k E Py B
RE W BUECHE TSR BURT , FRRSZ B @ RE Gy, H 2 M Y P R IR RS A
( Eisenmenger ) 5, TEARA IS ORI RAAGHAT, L4k L3 A ME— 1 — 5
XE”,

M 20 fit4d 60 SECH AR, ARmMBEHEAFGRELRE, FZIH S0 RE, N
AT RO, (ERRE 0™ 0 b AR TS s I e i R E S, A9 Sk
FI 0 eR. koo 7 sl S5 A% R B SE BRI T R Il ASRETE S R T
AP &R YIT R . 1977 4F, P/RFK (Milsom ) %575 56 A MR B 45 HH7E R HL
sn PR TE b Fe T o far B A e Ak WS R AV Y, TR s i R B T R
A5t , WAL B A AR IEW AR, AR ABET L S A2 3 & ()
BV EHNEEEISARR. Eid SRS RO AT JeiE i T e Sk Rk
P RS R T T U ST SRR B ISR, T U AU R IR
i BAEIRER, IR SR Ekm A EL: (fFfERmE ), taTkh
BRI IHAESE, ML T AU A RSB 104G S e = T
B (AIEREBEMEE ) Wiz MG R SHE) B R 1 % 7= A= i 2 i
PAEGK B SO, FFAERSFNSCES kA T e L S AR T A e B R T TEE 4R R
REMPB LRSS, AREIMNHA AR SRR R, A SRS TIE
#EPRRITTEETEN R R I B R R AR B ™A 1 kT, DA AR, A PR
RIS e B 4SO, fEEPR EE RS H T R R R A R R AR
T A B T 3 S ™A% R R A B, I BE X T I S e BE £8P 2 1 I A
RAFEENLAME. S KEAWMSE T, HEARRRE - 554017 5 A8 A
Cagniard-de Hoop 771, 44 T FR e F AR S 3 S 7 A= M EL RS 25 60 el e AN A g
WIKE BN, FEPE . AL =FER SRS, ST MRS RIS
Brid CBR, FRPE A M RIS IR IR T RAESAME N 5 sl A AR A s i s Sk, e T
B R SRR IROR . (536 . AT AU B SE R i BELE AR R A

At —TF-HICEE N7 s H, A AR TR B R B R 2R LA N i 75 2 1 e S mhF ot , — IS R
AR 7= AR B LA I E R RS oK . SRS M, IREENES, BETE
AR, R IFRIHIFHR H Z RS RE R AR RS RS, LT ESNE AT
A, LHEFSMR SRS, A3 TERKE, £k EEp s Ei$
R¥ETHEEM.

AR L5 G EE A G QIR T s Rzh R G nl 84 R, FHSE gk s bt
B 77 ¥ SE B e AT AR RB A% . TR T AT H A B AR HRBAE M e AR T TAERIME
G, ELE FUEM T —F O Rah T s e BE AR REASAE — AR N A RO TE, 7T
VATRIME A R0 i SEBR i 8 T e pB s TAEMR, CaagRESMA i, NAHE FS

. i



MR . A T ESMNRA TR AR T e R R 2R B e B AR AT DR —Fp
BRI E AR, RERE RSV R e 45 . EaTACE RS . KRR R A R
PHICS5H, TEAYIRG A BA SRS 25T, IRFFRAT R A bk ks bR, ]
DA B R BE SR 454, X Fh R L BELE 480 EL AT TR 2 . WRHS TR A A

1997 4, TF AR -85t B0 2035 [ Fink 2B H (0B 8] SO 0 F e 24
KREMEEME, ftharBIcE AR RSk, ASERES, AL RACHIR THE, B
BARLRR . i TR B ] S ik S FH B &l A B, BT HiEN 2R, Fink
HEHN NI TAE RS A R S AR EER R, TLAREETE: b PR SGH AR
JS 2 07 R 7 ARSI, e A A 1 S T A AP L b e e e L ARG O 381 P e
;AT SR PR TRT A A4 S 2R kit A 7K b S R RS 1R S R s a) S e AL B A, X —A> 16
MEot & ) 7 AL e, M ERIME LIRS T 5dB, AP ERIRE T 6dB,EKEKT
EAEFE B AT —R, FFeT IR PR, RRARIRASEE, SRR EASFHENR.

1999 4, TEABB TS, BARYUE QIS P RS (AMEMS ) LK%,
HLUNEL, BER, LM, YI2EB T MEMS T24, JFFRIFR TIE, 3§ T—
SERG IR AR T —RhE AR T AL S AR R, R TIRE T 2R B Bk
FORERR RS AL 28 s A TR R o A% 75 28 IO U R FEL K W 8, FEDRIE R BURE AN 2%
R, A KU SHABIR KN, k3 MR

TEAREb N —BRREA “HH” KA —ZBAFRZ YRS 2R, E— 1T
MRS, ZIRCEhAy, FRU™E, AU . TR TR TR, #EM
G FNEEG 2 0y ik TS BRI PRI IR, ARSI, XA BRI,
PR T EME SR R, R TS . WA B T AR EOR 7 A i
Wil ., RBAGLEAFE—1 m/2 BIAHZE, —BHARARIRRE, BAXHAZMPTFRE
FELEE, iR —FEMEERE S, AR E2ERTR, RESOX R kR,
FEFREMREGE A, AfEhud, DERILERESE, 2 TR a0, EZF
BFEY Sl . VRS RIIRG I FIAS B9 R . SR i B T 5% ) — Qi —F %
>] — A R ER B 5 MR e b T A

EWRY, HETH, BARERC %/, TEREEE AR 43 i s 2 A
PR R, TERRSE I BAEER . AR AAMRESR, B o R FF RS O T R R
HEARTERMER ., Eed: HRNEETT ARG A HAERS . SR POk TRas UL @A
R F0 AR AS0BT B S T RS AR, PO SRR - E IR AR, HEK
ZATTER

(B ST R bR, AL ARRE FOR X HE AR - AOPUR . MEAAAE IS, B
TSt SRR, AKinA — MG, RN

¥ B AFE R F FHR AR
EN:F
2017410 A 21 H

* iii -



EMAR ERERHF)
F—ia ZHRAEERANE

L R U LI e - I oc 1 OO EAGH, KigE 3
ABFE ZS AL AU BTN B oo ecn st sss s #egeE, EART 13
B SR KB B R S AR R U SEBEAIFST - orvvevemreireeesnneeieeseicnciie KiEiR, EAE 18
25 AL LA HLE  E BEABS STIOTITIT vvvrevvrereenrsenenessses e EAGH, Wikh, = 25
Eo#s HEEE |
FETF BB BE BRI TF TR «vvveoeevemsemnseeemsseensese s sissesess st e sss st sen s ennes L EAKHE 35
I XS R B R A G L T S M BRI HETIFIT -ovrveerveserermseessssessssensssssssenns EAH 44
Deve]opment of an acouStic 1eVItAtioN TEACLOT ss«« sesearsrssevesvenssarressorassonssussssssrssssoracaeansrivssen
Cao Zhuyou, Liu Shuqin, Li Zhimin, Gong Mingli, Ma Yulong, Wang Chenghao 60
FEIE HIFU ZRGEIT veoeeeereemmreeremcisesssssinssesescaesseaens ki, EARH, LE, ZiME 67
E=&Byr [EEBMAER
TER AR T FE BRI FEIRF oreeeeeseeresessssssessssssssssssssssessssssssssssesssnns EAH, R¥YE T3
The effect of electric load on the characteristics for piezoelectric vibrational system
.................................................................. Wang Chenhao, Zhao Zheying’ Ma Yulong 78
Principle of piezoelectric-tunable transducer «-««-«--«--eesvevee Wang Chenhao, Zhao Zheying 89

Principle of piezoelectric damping of vibration: an experimental investigation
............................................................................................................ Wang Chenghao 98
ZnO planar focusing transducer on using Fresnel Array
---------------------------------- Donghai Qiao, Shunzhou Li, Chenghao Wang, Zheying Zhao 105
Theoretical and experimental investigation of ultrasonic focusing with annular phased array

............................................................. Zhang Bixing, Wang Chenghao, Lai Puxiang 110
FMES EEPESEME R

The radiation impedance and the energy partition among wave fields generated by a normal
force strip radiator on isotropic solid surface -+« Qiao Donghai, Wang Chenghao 117
An analytical method for calculating P-SV acoustical field excited by a piezoelectric strip with
finite width and thickness---+---+- Zhang Bixing, Wang Chenghao, Anders Bostrom 127
Focusing and scanning of bulk acoustic wave in solid

................................................................ Wau Jinyuan, Wang Chenghao, He Qiguang 131

sy e



JE R B A [ A o B A 4 P R SR AR R e Zitit, JEAKH, FTRE 135
Study on focusing properties of acoustic beams in solid
................................................................................. Donghai Qiao, Chenghao Wang 145
Experimental analysis of multimode guided waves in stratified media
................................................................. Laiyu Lu, Chenghao Wang, Bixing Zhang 149
Time-frequency analysis of the dispersive Rayleigh wave in stratified media
................................................................. Lu Laiyu, Wang Chenghao, Zhang Bixing 152
Inversion of multimode Rayleigh waves in the presence of a low-velocity layer: numerical and
12DOTALOrY StUdy «-sscsoesscrsssnsssssnsensussessancase Laiyu Lu, Chenghao Wang, Bixing Zhang 165

FHES mEEF

Analysis of surface excitation of elastic wave field in a half space of piezoelectric
crystal-general formulae of surface excitation of elastic wave field
................................................................................. Wang Chenghao, Chen Dongpei 179

Generalized Green’s functions of surface excitation of elastic wave fields in a piezoelectric

(1[0, YN ————— e ———— Wang Chenghao, Chen Dongpei 191
FE H, S R S T T S TR 75 D Green BRI o vevveveserevemesssenasrnassnnnsecs SEARHR, HE 208
B, A T AT B 0 A T 7 B B R 3] voeve e EAM, WEF 213
Fs. i, S R T I A 1Y) — 475 22 TR Green BB+ ovveeveenmnecine e, EARE 223
Transient waves in a piezoelectric half-space generated by line-loaded surface sources

................................................................. Yuan Liu, Chenghao Wang, Chongfu Ying 229
Head waves in a piezoelectric half-space -+« Yuan Liu, Chenghao Wang, C. F. Ying 234
High velocity acoustical head wave on surface of ST quartz

.................................................. Wang Chenghao, Liu Yuan, He Shitang, Huang Xin 241
S B, S A T ST AT, oo eeeeenneemsmsensnncsseesnone SERE, EER, HAE, LR 243

Electromagnetic acoustic head waves in piezoelectric media

S L T L N T L) % W I See— Yuan Liu, Chenghao Wang, C. F. Ying 249
Scattering of BG wave by a groove on the surface of a 6mm crystal------ Wang Chenghao 252
Scattering of Rayleigh wave through a grbove on surface of piezoelectric crystal

................................................................................. Wang Chenghao, Chen Dongpei 265
Scattering of normally incident Rayleigh wave from short-circuited metallic grating

.......................................................... Sun Baoshen, Wang Chenghao, Ying Chongfu 280
SAW diffraction field generated by source with finite aperture piezoelectric crystal surfaces

..................................................... Wang Chenghao, Fan Sigi, Fan Huaiyu, Liu Yuan 289
Elastic wave diffraction fields generated by surface excitation of a crystal

............................. s Huang Xin, Wang Chenghao 300
Focusing of surface acoustic wave on a piezoelectric crystal

........................................................ Qiao Donghai’ Wang Chenghao, Wang Zuoqing 307

RV I



ENES  SAW FEEM AT

PSR AE M E 1 Bragg TG oo F ARG, Bl EAE, EARB 313

The angular spread of the deflected SAW beam diffracted by Bragg grating
................................................................................ Wang Zuoging, Wang Chenghao 325
The diffraction of normally incident SAW by acoustic grating
........................................................... Wang Zuoqing, Zhou Suhua, Wang Chenghao 334
YN aL e N i s 7 O EAER, EARWR, BEL 346
Purely acoustical RF spectrum analyzer based on 2-dimensional acoustic Bragg lens
..................................................... Wang Chenghao, Wang Zuoqing and Zhou Suhua 352

ELES SAW XiEHgERE. SBEHMERES

The IDT with high internal reflection suppression
............................................................. He Shitang, Chen Dongpei, Wang Chenghao 359
General two-dimensional planar transducers and blazed array-like interdigital transducer
................................................................ Liu Yuan, Wang Chenghao, Ying Chongfu 369
A ] HL R B A B I‘ii‘ﬁ'&ﬁﬁ%ﬁ |
............................................................................ a4, ERE, MiE, 284 373
7o 2 TP AR A RE DB e SRR (11— rl B8 45 AR B A
............................................................................ RN, fTebE, JEARE, MR 378
FRaEVER) S00MHz A 3R T B REAR A BUR i e - IR 9, ERGE, FEF 383
Uniform groove-depth RAC by using transducer weighting

........................................ Wang Chenghao’ Zhou X_ianwem Xie Shu’ Chen Dongpei 390
FtERE SAW MSC #PEERAR D] -ooovooeeeenens SEE, G, FmE, ER#E 397
T 7 R TR U e 4 A PR RS 5 5 A

........................................................ TEAKER, fTHE, BT, FhEW, BEF 401
R R EER AR LIS BILBR T IR oo omnesmsmnasmmasnssisansessns WM JERE 405
e R TAIHE FI G P2 DG PR e SN FH A4 B 23 22 A W0 R AR SE Y SE B 5

........................................................................................ KFAT, Fkk, EARB 410
FEN\ES B EERENRS

Resonance spectrum characteristics of effective electromechanical coupling coefficient of
high-overtone bulk acoustic resonator
..................................................................... Jian Li, Mengwei Liu, Chenghao Wang 417
Influence of electrodes on the effective electromechanical coupling coefficient distributions of
high-overtone bulk acoustic resonator
----------------------------------- Mengwei Liu, Jian Li, Chenghao Wang, Junhong Li, Jun Ma 428
Mechanical quality factor of high-overtone bulk acoustic resonator
----------------------------------- Li Jian, Liu Mengwei, Li Junhong, Ma Jun, Wang Chenghao 437

- vii -



— T T e I TR AP TR T I % 40 T B Bl i R AR
............................................................................ WA, JERZR, BB E, ikl 456

LIV S AR N Wk 010 KRR Ay, EARE, BN, AFRX 46

High frequency acoustic microscopy with Fresnel zoom lens
........................................................... Qiao Donghai, Li Shunzhou, Wang Chenghao 465

Ay FEHERERE

Self-adaptive focusing by time reversal through interface between different media
.......................................................................................... Wei Wei, Wang Chenghao 479
Self-focusing of acoustical beam in solid by time-reversal processing
......................................................................... Wei Wei, Liu Chen, Wang Chenghao 485
Time reversal self-focusing in a solid-plate waveguide
................................................................... Zhang Bixing, Wu Hao, Wang Chenghao 492
Time reversal self-adaptive focusing in anisotropic elastic solid medium
............................................................. Bixing Zhang, Chenghao Wang, Minghui Lu 496
Theoretical and experimental study of time reversal in cubic crystals
............................................................. Lu Minghui, Zhang Bixing, Wang Chenghao 503
Study of self-focusing in underwater waveguide by time reversal method
............................................................. Zhang Bixing, Wang Chenghao, Lu Minghui 507
Application of time reversal in underwater communication

............................................................. Lu Minghui, Zhang Bixing, Wang Chenghao 518
U PR B 1) S B v A AT R 5 PR B B ) e EARE, M 528

B[] 5 L AR U 2 1 P TR A o LA 1 7 2R 2 o
........................................................................ 3, ERE, KEE, R4 533
Acoustic field analysis of detection and location of targets in layered media by time reversal-
reverse time migration mixed method
----------------- Gao Xiang, Li Jian, Shi Fangfang, Ma Jun, Wang Wen, Wang Chenghao 542

F+is AEFEHEFIMES

TR P BRF TR v HH, ERE, IR, FEE, LE, BRFEE 559
471 ] Vel T 41 o A e f el A 7 2
................................................ RERAE  JIAGH, 4B, REME, LE  BE4 563

Numerical analysis of capacitive pressure micro-sensors

......................................................... Wang Xiaomin, Li Mingxuan, Wang Chenghao 567
Research progress in piezoelectric MEMS microphones

----------------------------- ~Tian Jing, Wang Chenghao, Xu Lian, Yang Chuwei, Li Junhong 579
ZnO thin film piezoelectric micromachined microphone with symmetric composite vibrating

diaphragm - eeevemmnmininn Junhong Li, Chenghao Wang, Wei Ren, Jun Ma 584
MEMS JEHKITERIIFTE ooovevenniiniininns LE, #EE, B FMEAR, ERH 594

- viii -



ZnO WRAERUE R R BKITAS - AL, MEHE, BF, 4, HAR, ERB 598

HET ZnO Js b R £ 25 o U S ek s L B P SR RE R O B 5T
........................................................................................ #EE, EAH, FEE 606

Design and fabrication of piezoelectric micromachined ultrasound transducer (pMUT) with
partially-etched ZnO film

............................................. Junhong Li, Wei Ren, Guoxiang Fan, Chenghao Wang 614
Pt/Ti electrodes of PZT thin films patterning by novel lift-off using ZnO as a sacrificial layer

........................................................ Li Junhong, Wang Chenghao, Xu Lian, Xie Shu 627
Micro-patterning of PZT thick film by lift-off using ZnO as a sacrificial layer

---------------------- Junhong Li, Wei Ren, Chenghao Wang, Mengwei Liu, Guoxiang Fan 631
Effect of annealing process on properties of Pb(Zrgs;Tip45)O3 thin films prepared by sol-gel

method «ereeeeremn Junhong Li, Chenghab Wang, Mengwei Liu, Jun Ma 635
Micromachined ultrasonic transducers based on lead zirconate titanate (PZT) films

................................................ Junhong Li, Chenghao Wang, Jun Ma, Mengwei Liu 642
Design and Analysis of MEMS Linear Phased Array

............................................................. Guoxiang Fan, Junhong Li, Chenghao Wang - 650
SR TS ] L S s c050svsvssacovassssoadvs oo esaism o4 ami 453N S 4543 SN A 664
RSB IE I E TRrvim i srnieinta e S amens ooy G T T T T T T R 666
JEE BT ciecemnmcecsmasavcansanmsnesscomminan fhns s vt wek e s st an s n St a e SReEe S m b e e Sawea PN aS SRS Se Ok A e SR A s Te e a e m e s e 679



%—‘%ﬁﬁ 7;3‘“:&,::

1&1

IpLBf






DOI: 10. 15949/ j. enki. 0371-0025. 1964. 02. 001

r oz
E1d B

SHENGXUE

2 &

1964 412 B

XUEBAO

A—ZE AR EIEF IR

E A B

% % &

(vh R B2 BT

AP RTF RSSO L B OGRS RS ERTSE. e MiRE T BT — 22
S AN A B G S35, MSLBFEMA T IXAMEN, EEEET RBEHNTE; A5t —
ST XOIR AT R AT ERE A M RO SRR B, AT B E R R TR A e R e S PR E R R, 32
FEBTR T LA, LR S IR S BPA G EN Mg AR, BRI, SRR Frenkel
B TS OB RER AR A (E LR S RAD R RO IR, WSk, PG AR T B 5B A S

M BT B A R

51 =1

B9 M 1934 4 Frenzel Fl Schultes! ") & 35 ¥ 77
S AR R TR F R DBR
LI, 5FE AT 2 RE#AT T K%, 18
FARHPEER S A2 HEE, AR
WM AR ERN 2 —, EEDER
TR, 4% B RAE ST 4 ERLH AR,

1940 4 Frenkel $2 HXBERORR: Yl
7B IEFTEE R IEZE(L” (ENHHT I (R T 55
) TE RGBSR 2SR, ZSREFI B T4
PERE R RA G R, EEBEPRE SRR
L 5, T ARGER R L, BERERRA
ZEREELORE, BAERERANFTE
B A AL AEAE, T A7 8B B 7= “hilr ™
Witk , 9 Bk Frenkel TR AIRTIES A IR, H
A, EEABFEAESBAEKBAARASA
X FAMET JER, SER AR TN Frenkel FMRFLAR
AL, BRBEHILEARREES B, BEMN
ARREREREIELLIE, ARANERAR
BAA4R; 1BHHE MBI Bt TGRS, Kk
HAE— B0 P AR 24 K A B 4 B Rl PR AR PT BE K
A, SRTOAE Fe i A vh A — B am R i R Rl R A
RhEw, MSEENE, BKREERAAD
AR O TR RS, EFMELH
ABBFAER, TN, RABHAN
ZUARET-BA A8 R R S ra B A w2 B I,
EibseERmokt R, RISmMEAART=AkE ok

SRR LB ARG, ARPE Frenkel 1R3, REH
VY 2=rea Wit S

H—HE,BNINA, BT A2 E
AL, R A& E R AN S BRoT 4K, fEN E
YA, R AT AR B A ER ™
WM EMR A, EARARXR BEFRTS
7 % Frenkel MRH),

e, 4R Y% Frenkel (BRI, 2T &KX
PAS 3B R Y AL g T FFAE,  Jarman BHARYE
TH RS =R, AR, 1960 4£
Skorobogatov -5 T 7 fE 2 B 8% whirb , ARG
FER s | R BRI, 1E 213 F#F (AR
47 ) MBE B, W PIHHL Pk BBk
6—29 15>, BN T M —F Lk, ETfE
s I IR AMHAX R LT EREE
Frenkel BYIRFR.

th kAR, A SEE— s 2 e hg L R
BESHRIAEE S, 4B ZBETpiES F Kb
ABIFEARR, A THBBEZSWIT B I M
MRS — B M, RMPMB T Chasterman-
Schmid® ™5 ¥, ¥ 7= A B —f) . BRK B 24k 5
W, KB AGR AR 2 [EXER), T A LB
BB SRR —, B EEKAE R
HFRRe K, AT AR fASSR T AR I E, R
e fext f— B EKMHAEI(BL T M B
BB BT, FE T BRSO, FRIE AT

* 196445 A 6 HIKE.



60

jad =4

% i 1 %4

BATRGIRAET R, SR ERK A
FEE: DI—B b RS efE e 2) 1k
BRLBRST, AR RS =K ZMA
NEXFR; PR T B A EEIHFhES
FIR 5 4 )R T UK OK, S 38 ah, — 32
ST W BRI, L8, L8DXEET
Eatem; SRBTART U (A, &,
22, A ER) X T IR S A v,

—. B2t SMAKPARES
R BB 5 b

L =LA RRAAEHONE

Chesterman—Schmid 5 7 48— 245 {b |,
WROFERCURN S, HA— D EAEENER,
ERBAATERNE, HELFERALFE—-ES
EEaomikE, FEGRE)DIAFA T, FHW AR
th—iB LE3, AR — e EE S, RERHE

O A

QB

Q@

PLBCRE, rhEE A0 45 Bk, Al
SEAT SVRAT 4 FESE, R4 Lime—E 5 miE.
P4tk 6 A HlshZEsE. 7 AVUBRFE S EMlIrE .
SRR EESE 3 EAR, XA
B EEREARBEEESE T R4 25
H; CO, AERFIBERE LinIF—/ LXK, AE
AT ARPBAKMEAR, EANSEE
FZFTAE 0.1 F 0.8 XML, Evh 1 EAT
R T PR ENEE S
HTHEEE SRR R, BB
AR s UASELAth b o5 o gdhr Y sk, K&
R0, Ho Ml AR AR 08, UL BB R R
shE 2 0 [ R B A B AL, BT A W R FE S TR
SebR S, AR BB A s S ks,
AR zEsh, RIMIAFR A%, F—
o5 w2 DA KT % S M A= () ek ) HE AT kR
JEAR, DAOEFREA F 8 B/ M BOOEKT, PRDEAT
PR R CEREEIE L EEm 1/3
W eaifRIRERR) #9709 0.03 ZR, IR IN IR
A ] R A ZE R o, B (E R 0.1 ZEF
B 20 8 ESATIDRT, BAMHESE
BB B AR A,
S5 AR o ko PR E G R ST A A
b, TR ADERE (918) SOt AHIEE
(M12FS35) 40 STt 6, K il
K, B b, BOtd Eatd fd
AKX BRIRE /NI K WR/AAFAR B F,
{E5XFE IR B 83 P AR Rl sh i AL R

FIE

*.

2. SRS R

B 1 RMSAET), e o R % 2R
XA WA TRE

8 XN RARAZR SRR B (MR &
WEE R RO A R 3h TH KK, RERK
FRE XA,
FAREME 1 EFFR, S22 ERE
B A VLBRR B (E P 6 X6 X6 B 5X5X5
STHEXRFET), H EEAERRSR 2.8 XA

(1) PIEEURFRRARRRER B 2 28

RITE R IR A B (ERBFRRX
BEEESE ), KBS ARG R R, BRI
AR AR S I AFE &M T RBE AR
() B P IO SR 1R B M 2 PH B A L
BT AR AR AER il T RAR, £ REEOK
B, IR RETER  KNECh EE, B 3 BE
— LU R AR R , 252 B N D B R N,

* RERWEEIOHRR, BHRENAREE O BE
1960 4EFF 4 0 ; F-H I8 i 9 RRER SR AR IR ST Bk, M T
A3 R,



B 57

@11 WA BTG TRy B —
W97 W 7

B

T o1

B <

v



