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FERIER n (935 S F1 7 S AS 28] 1 22 5% F 3R O% 2 I HIRE BRI T R A Fa 3 A B3OS R 3540 O 72

V eF =n <7>

R A MTTFE 3 152 7 i B )28 S T 220 % A B SR T i R (S T i 2R3k
LR IXFEIRATHOEH T BRBHFIAN FH I = A0 2RIA 2B 2 E AR UE B 1T LUK i i — AR s LR
2L IR NI [A)) F B R A

& XA TR R &
j= Vx Ve Vv V2 Fi+V) V+ x V( V?)
<8>
XFE, AT LS S DUAN T A
OF /0 t=V'Vx j <9>
T RRP T FE RN FL 37 5 FE — — A R AR SE R 1R
WOW Maxwell 75 F& 40 HESAY 1 TR
VE =4 p VF,=-V? = n
0 Eot=CVX B-4 0 F/ot=VVX j
B/ot=-V X E 8 o Jot=-VX F,
vV B=0 vVooo=0

FEROUN Maxwell 77 F22HH, E, B,C, o L7 AIZ R WOU HL37 50 P2 R 7 o B2 ' i AN A2 LI . M BT R
LR AR AT AR B S A7 Y, Fs A= A, i s A 0 R B 713 55

()RR (1 73 B

IAEREEWICART, WS OLRH, e ARICIUE v IEEUNR, B 2, ERUS %R S R
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BPAS, BRI T BRI . & TR, o] DR A8 S50 26 OB T AR VAR BIMERE . XF T8
SRS IR IS, 7E 1922-1923 4F B iR A S5 A 4u it 72, A e AT LUR S5 A I g ]
FIsm, 10 H BB EU U A S AR R . RS, AR 418 Ka 2k (0=0.52678) 7£[F—HL
SHAAFE YR EE T, BRI R 1) Bt B R S BRI 2) AEE YRR T
PR8I, AR R s E, TR s LSRR . R IR BT U AR S S B LA R
AN LR, THR AL B RE 2R 1 58 S S5 AN AL Bl 0 28 R 5 i LU SRS K A SRax el 52 4] DL I sh e 1) 22 1%
BRI A . AT ISR ZON T R FHES U IX — IR, ESE RS —BDL TR, NS
METHOH NSRRI PIEEEE “ RN H A .

T ARFEARHE A FUE IS R A m=m0/ v 1-B* (JbAL B=1/C) , “He71” MiFlbRE 2% T%E. X
ST R — AN FHEER T LU C @shE MR A—Ash&E X, B

P=vE/C? (D
BE AL v=C, B3] P=E/C (1a)
NH “%T” BIfEE E=hv , B4, P=hv/C (1)

FEERATE T MEE AR ERE: £ RO L()RMKRT, RoRFEEMN E B CERE BT
ERHM mC . EMREUS RSB RS EUS A RIILR, R EFTRER IR R, R OLT X
it pe g iR .

A
hv /
hve/c 7 o hva B
. f¢ »
mv
s

K3

£ Ot MR TREEZ /T, BTRshESETE, OtT7 MRS T hv/C. fi
2 JE 3R my, BUALH) m=my/ v 1-B? , T 67 1ENEAEA hv/C.
I R R A B R SR E A, S

hvy+ meC*=hv + m, C*/ v 1-B? 2)
PeAb moC* LT “FRRE” , Dlm BoRETH “sshiiE” , &5 LN

hvo+ myC?*= hv + mC? (2a)
i zh &P iE e A

hvy/C =hv/C + mv 3)

LR R BTN BRI =ML R RE
m*v? = h?vy?/C*+ h*V*/C* - 2h? (vov/C?) coso

. m*v? C*=h’v,*+ h*v*— 2h* vyv cos@ 3a)
K (2a) REEH N mC*=h (vo—v) + mC? (2b)
HEUAF T m*C = hve®+ h*v? = 2h? vov + 2hmC? (vo— V) (2¢)

Mo 2e) k% (Ba) , FHFARMALERSE, 193] Cv—Cho=(h/m¢C)(1-cosp) (4)

K Chv=h Je Clvg=hg, RHEKINEE AR N A -4 = AL=(WmoC) (1-cosp) (4a)

b, BN K AR h/mC & =AM E RS, EIRFCONREE IR, A frid: A=h/m,C
=6.624x1077/ (9x107x2.99x10'") = 0.2424
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EREERARE: HEUN M ER, LKA SEMEUN AR MRERBESI RIS T XK.
ERHET UM T R RS 51 IR E RS, X TR MR

PSR 12 DART, RhEs R MBS LA, 7ERPHXE N, “NAZAAE” — AR 5B AR <057
—— R L, FRE R RIS TR, s PR BT FEE PR . RO R
RACTIAHARI CEAR « P3%) I . BEE R4 Bt HER L1 & XIR——51F & XU 150
HAR, IO ERERBEHRCPREE. FRERCEZ R, ok E KRG FFEE 6 IR—R &
CRFIRE” it ERpga N, BEAT SR LLE N AW, HAES KR F, M NER T . £
R, NFHRHE S, BRINFNURRESN T “BE" 1HR, EgRM TV TR, hEWMSLE T “XUR” iR,
HAT, TREMEEHERZ) 12.6 JIABRFIRZ T, WME]—R “RKEXE" 278 FRHERR . AR s,
E R RIE B IR T 0 KO TR THEAN % At RSB B 0% S8 £ BB /N, o ORI
T EHRA PN S . JIAER RIS, OSSR E BT T A h AL B ) R, A
WEE S b, RAEZERS 0% W R ——REER . 7ERPHRRER “Zh” K, “IR7 A b ERRE
RS IBERTE, B “WR” BB R . KRMBEHIREIERAE R “EIE” F, AWNETEE S,
2 2 REAR 5 RO AF S BRI 10 28 5 R 25 r TE BRI BT — Wk 1R), P 2R MG D 2R P4 “ EBTIRSS ™ ¢ [RIB AN BT I
I B T 2 BT R 12— 217 2 R P R P 25 B R R R AR IR 2, 57— 2% ULt ) 36 PR A R 77 »
FRFHLER, ERTEET SRR B BEEREF AL R RZE, TERENIIOE.  EEXR K L EE RS
WEIE AN, CART AR R IEEE _FAEM RS i (AEALE, (X AR % & R L R R 3R $h 207
s B SERR I IEIE AT, ORI T BB O X ISR R S, IS RS AR R R AT AR R i
GEMY o W TREFEIRALAE TR PIREDE . WEL) A% RA G B B AR rh, AR R R 5 ks 1 (R 3 AL
Hlz—, Kk, XK BT 1) AR R pd EE B T 1 rpr — R S0 ) AR v 1 0 A

3. DUANFEARRE

BN R AR SR 1 75 B (S IOE R S RE . PR RS R R, T HR A RS,
BEUOHR RS, (HRIX MR EELAE, AN RZEARIEN, TR CEmERE, meaFHE
FEVE R SE AR NI . 7 ARG B b AR VR SRR S I R L L R 2R e, TR IR R R K eI E B
IRHARTY, T8 S BMAIEIRE, RNERK, AWERE . JFHE IR, R85 325 AR

......... Bt R
BRI <D AR B, SR AR L. U

TifE K, mMHFF AR a R EE kB

S5 A B R B B 2 AR EOARE, A R EL b, AT B RE R TR A7 (B
BEWEEIE) 518 P34) o EEENELWWHEER, W IURREIREH FEOET “ — ey il 58
W EXIAR, (HSIREERAXFR” « “EEYFUHE, BREER S | REAKK ST IEE R, KA
PRI R TN PHAE RN 107 fi5", “5 50 a4k b7 Bohyse 21 0 RH F i I h i DU K5

Einstein ¥i: 3G TREEDERACLAGUN E R T57%, IR FREEREEE . ha R eHENS]
o e AR R, B AR AR E WD B LR A B R A BOE R 7 R E
TEEAYRAE 75 BT ARINE SR A 1] JEUAa B (U 2, L A o 58 SC T AR, 23 8, G5 1 ARST )32 e e Y
SR IE U OF JE FE AT HE A, O RS T TR M A G o T B 2 A R 2R SO R LR AR 2 LT 44
EIA VN prSie ShiR

AL BRI AEAETA 5 /1, BUEASEER EREE oA, BAARR R 5 R
AAEAE Coulom /7, BUEAESEAUSE b 2IES A, NIV B AR 1 19 5] 0 U v AR R0 &1, M2 18]
FAETA S MG BN, AR PR =5 4%,

2. R RS 5| ) E AT LA, AL R R AR

3. Sl RS R AN, SRR ES I IR S RN, WA EZAE
e Sy AnaEA BAE .

4. REA WP SRR B 6T, W5 G—Einstein it [FREA 51 775 A BT & 1R
APKT, MR A R

TR RS 5 IR EZBIEA BT, St CBRFE---- R ) 5HE (5 &
AEMA, RGN, ST 51 ERDE T I S R A AR, EUR R AAER), B
FAXSE AL s A IR R . IKE 700t T2 S5 AW R R I, MG T R AP AR
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HBEAEREEL (172, 3/2..0 WK PR TOKT, IRANTRIKFIEGiTh . K7 e iR A A 25 5,
BIARER UL LRI SO FHBIEM R E ST, BT, T AB TR ERAZ 12, Hin#lL%Kkr.
WeN 3/2, 572, 72 SRR PR KT . K (fermion): Bk T RAKEE PRIk 4. MAShEN
H i & FEONF A BUE S R T o PR FIBMERIAH A FHE, B4 TR KRB %Rk R bR
W, PTOKRTFHRE—HEARTKT, MERTKTUATTRE A EA/ NI, EARTKRT N 2 K &
TR X 2 RIEEARTKT, L NEIE 24 FRRIE (flavour): 12 FFE5: G35 L5 (u). FE5 (d)-
TET () BEEW (o) KET (b WET (1), KENITRK 6 Mk, 12 FET: GHFEET (o).
BT W~ BT (o) « PR ves TECT vas TPRCF ve, BRI 6 FRORIT, BEE 3 R, R
T BT AR SRS AR, BHEN 12, SN TFHRNIE . (B PR TKT, W
AT HRNE T B R ) BERTKRTABRMINIRR, bTHRPER, SMATERK
IR TN, Ni=gi/ (eNotBei) +1) « o NHFGEHHIET. B=1/ (KT) , HERREE, Fi15 5k 15
BIRE. el NRES i MRER, g NAEHMIWIFEE . R¥EH RS BIIAE, BRI EAR 7 A6 T A5k
KFMARE. KR FRGETF R, AP EEEG 172, 3/2, 52%); mEEaF 2806k
T, ABHERG@O0, 1, 2 %) XFEREREFRTAEOTH SN FNRE BAEEAHEADS KT
REH FIFERIE T4 EACA MIE R, WARELE Rl B A AT A —H S 36720 e 08 5o A1 R 1 RE
e EAK T HETE IR TOR T, R AR R R T T U TR
. PR MARRIER IR FOLT v BT WH Z BB H)EZIET. KT (fermion): H
e IR BT B PTPELIERN T . BN EEAAMEE R, DUk —dkhiw
Guit: AR THRMICL RS, T HCPHER, SAATERED ei R THCN, ni=gi/ (eNotBe) +1) .
o NPMEBIHIE T B=1/ (k) , HRREE, %57 RERE. e NEEHK i FIREE, g NEEHIT
fai F R .

E—H R FAHBRAR RS, WRER RN E A B —E 2 720 e FROIIRES) - A%
RN —DRT, RPN T . SR T RN A TERRCA TR G THE . TORR AR A R N
AP n(e) MK RTEIRSE T IAHCFH A T84S e ORI T2 o NIRRT S 500 R 20

TKRT, B TERFYEZZ K. AT RKHEY (B-Einstein A1, BIRAERR 7. BETA
AP FE I, ZERUEN 7T DL 42 3% f-Einstein #8658 . O FH3E: o IRF-50AH BLAE H B R,
HIEAN 1, F 8 Mt T-miiMH B EHIEART, BN 1, JA 1A s AR 778 557 3 19« & mT LA
EFERIR: MRS T (BT A E )AL B IE R IR 7Ot 7 A7 BT wlll z B 7) . TEIXFE
—ANEFHAE, AR A R E S HEAR RNV AR R R, fEE. BRI HE. Xy
FhEYE LSS, HRERE MR R EEN, A FEE R T E AR A F I, SR AN R B AT
AN BT BN N —FEE E K B 1 E MG HER B FE AR, 12— Bk — Bk e
EH. R AT, BREEFEEAR 7 BT RR T RRR. Fk TG — Rk T,
BRRE AR 172, 3/2, 52 %) MBPGETFRECT R, A¥EAE@W 0, 1, 25). XFH
e ZE S AE SR T A T F E A FRE . AR TR TR A R R T4 e 1A M R R,
WANRELE [F]— ) AT [F) — 3 s 1T 3% €1~ 20 RE A% B A 1R e TR BT W SR -1 2 o
KT, M BB E AR R AR AT IS R BT AR IS A E BB T O T
T BT wllz BRGSO, BT E R RIS, KK B T 3 20 .

7 1954 F 50U (D.Bohm) {5, Einstein FRid T H OXIEEI G E:  “ G EARNE S0 R
AT REVE B IAIR (175, A8 NI TR 56 48 G % 22 [X (3% [R] 2% (LRI R [R]) A P Be 1k o AE X T —
KILARMESRENS F] T XA B, RE—TFTA. 7 7F 1949 EE5F | TR /R (K. Menger) 12 & 1, Einstein 1
CHTDLEIR RS, AR TR, Wl TREEAREEN G RGN AR EE. 7 IEXHE
THECRER, TATAMER S, X T AT 2 ESe, AE2SH I SEAE 1 AEX] Binstein SR U2 7] L#ESZ
MREREY . BT X RO 5] J135--—--51 J1iiiE, [RIAE SR8 dE 242, Einstein /£ —EFEE L2
ERR.

AR AT E A 5] /1S Coulombs law AFZ—FE), BIRTLUE A 51 T @G )
IR E, SRS RE N T, AR T R S S R L R [ HE - ——Coulomb's  law 5 /5
B9 D1 A A A

V) o 1 iR AR T SEAE VR P IA (CSETERRIRICECIR A ) AR SRR, X WA SRANZF VFAzE b 1 S AE SF AR |
HHEBEAR R FRAVELE ST = ISR SETE R IR, Einstein 5 SR A1Z T 52180 {1 1] b 12 Ji
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., [A]F@PE AL Binstein 250 BRI BEHE 4, BRI 3R A R R MEAE SEAE R A N 2 IR . BT 51 71
ES5BEMBFREZ RKAMHEIER 7, FM Einstein X F2F /72 0HLH EH — e KRR E. £85I 8RS
TR SEAUE LIRS AT, IBABI JIERAAETERT, SRS A FRE TR A R 51 1 i — A4

4. FLRER I RE AR SR _ LM AT AR . A R T, AR TS . R AR R
SEH, S BRI R R LT e K AETE RIS RS VE 0AE 25 i b EATAT RERYR T NSt 13 AN
[F S AFERETE, ARSI BA R R LS. Bk, WERENIFIERCE, Wi, R
EATZ MR BB AR, ASUT KA ERIAHEAE A, TR BATE o] LLTUR: 4k 2 LU 506 8 (1)
J& o

— AR

RIEIA space-time A<M 5, BEERMIFE S space-time FIAHHAER, RN A5 /15 EEA IEMEE
w2, Baniihhg i EAfGeE, BRFANEENT IRENE, WIS FH RG] 1R
&, [HREE RIH 75 RER R RERET k. 51 it 7 iR pra s mi (i) 5]
FIBLRE, DhREAGEANEEAN T B m MBI (IERDD A& mc” MUSAINSE . 75 M . TR i R 45 SR v 1
MI5ET 00 BURIER AU 5] F137 B S e Bk B 1077 6%, JRRE T8 FR T A SRR i 2538
b

SR ES R ERFEENRR. BT HEAESS I REEE R ERH IAE. TEHE 5 J1E
R, SRS D REYN kg, FAUERIHEBITE N Q, RAZ, 5 G/R*=KQ*/R*,..Q= (G/K) *° ~
8.61X10MC. .. 1kg~8.61X10"C.1C~1.16X10" kg , 1A~1.16X10" kg/s. , 1V~8.61 X10"'m%*/s%,1Q ~
7.422 X 102 m*/kg.s, 0 E PrIE AV B E T LLE— 538N 54 . Maxwell (507 J7 RS2 BE RIS electric  field S H
Wy 0 2 AN () RO R B AR R (R E) /2 electric  field FHEUE AN NEMHT . ik BIA
226 F electric  field MBI FE . XU electric field 551 J13p B A ML —1H . IR S5 R E
A 0 Z FE IR AL X P R B 20 electric  charge S W) FAZAE B0 —FioIR A, FRER B A k2 quantity
of electricity. 5| /737 FIREME5] e CRMERE) , KWk XS B BE ERf. 1 N
R EN 1.856X10%kg , AT H 5 A IEFE 9.10956 X107 kg , FERLF ERAEH K15l R E
FfER 77, e/m~~2.04X 107 (3%: TLHAL), HIAEEAL PR AL R 3 B e T HURE 1. B F2f
D12 FGER 51 5, IR 2 A& T Aou T

W 51 05 5 r T B 2 TR RT CAELAR R4, 5] 1R S A (A R B T FE: B=m e c®, (R FLR
Ji 5 A 2 (A S A FLRE T FE: E=kQc%, 4 Q=1C, N E=kc’(J).,k~1.16X10"kg/C. XFEATH Einstein Jifi At
FRENGI SRR BT E. B5 IR AR R VTl IR, MUBRREE S JIRERI—ER . B R
FEAEWIRE RSN HELREE, TE DM AR, AT EEESE. 1C quantity of electricity EH RE &
1.044X 107), 1 DNHTHIHBBAEEN 1.673X10%T, FATH LA BLERERE A2 K. 1900 4E, B2t
W R AT R (BT BRI N O R ), FREIS I RS T L A B LLORIE 9 °F )5 m=E/c*

22 UL A AR AL B B w2 7 FR LN A B I A M, {H Maxwell 77 FR2H 72 Ok Bl 7 77 FE 4.,
MIT—ESDRIRTTE . HRE TR R AP T 7% 9K & Helmholtz 7712, Btos KIAE— M ih ZeAk
bR RN RS R B A TR, ANREIHT 0 5%, 1935 — 1937 4F, W.W. Hansen | J{E— 41070 K 2k4R
SRR S R T B RSRIR R BRI IR A R O B T AR IE ST R B R U ML N, BT
R BR B AWFR Oy Hansen BR 8 flSPr b2 AR & Helmholtz J5 FE A AE B BU/E JE 36, 3E— 5138 B
IEARHE, iz HH# £ K& Helmholtz 77 FEAAH R F 564 XFERZ B M\ N BLEGH R KRBT, #
BHRRAR TAEE 7 P, 1941 4£, J.A. Stratton /44T Hansen YRR, AHs:, HeTHRER, *b
AN T REREAE 1 A &LV, MIAAKN L w#Es M. NEWR EAREREMX . 19714, C. T,
Tai(BIREF), » T8 LUK Green BEUE K Maxwell J7 FE 4L 08 I, 45 T R E R #R
k3 (HEERDAE AT H A NIAAESE, RSN BA&dE,  Tai i3RI IFK Green BR2 B 2 AR
FRXIAR, (EAGE R, 1973 4 Tai H OAE TS, SHEHRIAXZ I T — A8 TRE & 5o
TR ), XG1E 74k,

1991 FRUFRIEFH L (FER Green HEFI A HIETHIR) PAHHE IS REGF RN, BT
IR TR FARIRE 4%, NTCE ] SEI0SRAE B 5 IE A, AR S USSR . X2 4 e R A B i
FEAVERGE, 1998 4, (ERRMEHE LR, ARMEMIERIFR Green BREFi0UE T4 £ eR 1)
AN A B AfE—— A T— BRI IR B ZF0 M N 2 P73 5 AN [ (1435 R B0(L 3 A2 R FE AN 2 TR IR I FRL RS I
MARNZ): N L B M TR [FE, ERI. RCHREE MER) ERER, #1#
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HATEA L R V2 B 1 BANEA L R RIS AAE R B R U 845, (HIX AT REIE & i A &
HIREE, B FRREIATE Buclid A R AR A E &N ML E X EE, —FW R AR R0 (Tai R4 13
PR ) R BT e B, 73 S U AR AR Y3 I B DA o AR SRR WA A F s SE B AL 1 i s O
=) AR R A BAE 3 (6 T1), BIASF ZBRL M ——iX 5 28 5 I AF R 1 22 AW R AT
FLAEAHEEI. ... W2, NMINAFE S BT IA IR R T E%. 1964 4, P.A. M.Dirac fEAZI1H—IK
PR SRR, T Maxwell AR FEH AL AT BEE RAFEM . AN BI S BATCEN=4 T 3H)AE
I X, SR R EE N, ORI B R —Fh IR H8)) 7 %% . SEBR - Born—Infeld (1) HL3)
JIEEIE R EE T — A BIE FH B4 4 Maxwell #S/E 712 1E A TE 5570 5 Maxwell 1F F & —2L
ESE GO N AR Born—Infeld FIER & T &= FI410 (B E 7 HE3) J1%%), ML 1964 40} Dirac I\ A
B RINEAEF AR . ABIEANRAE, AT € Z 2% SR & i n @, gy, B
Wisn R BEWIZ N TTHE R Maxwell 778 fERFHEIRY, WRERIENE R FFE5 Maxwell 772 CHEL. 4
FERGHPRIL RS R B K. BETILRG R F, Heisenberg B G E AL S & F VEFE IR ASTE I 7] 224k 1)
R R BN T FEK K& . Schroedinger B GRS & oS (Al sk %k, Hizzh 7 #2 0 H Schroedinger 77 1%
FE . .. BIRFREYE AL OASRH 8, EFaRsh R O, HEerE e BEAERE R ERE
Z%, WUE RS B FATR I, BUE R Schroedinger 77 R/ N B 2% W LR 1) (43 @ B 52 AR
W Ak, TREEARNATIE M RAE . (B2 T RE M (maxwell 7778 A B REE S 7 &
AR FERX TEERAEE L TEREMSE . maxwel HENARADSET L. AMIKE
schoedinge Klein-Gordon,dirac AHXT& 1% 77 FEAC S 2 L R G0 T [ e 45 14 72 maxwell J7 FE+valasov 77
EATN D R WA S N

VUL = Fh IR A2 W) S5 K S it i) Re i, B — AR PR . B RIAYI S50, Rt rs
Wk, BIWEAIRES . BIIk 7, BRI BA R E NS A Rk 2E 12 8, AE
e, AR, WS AR A IR, RYIRESMNARIE RS, Rt BAESmt, 4 2iktar,
HAWINNE. W AR R RN T E 5] 11355 RGP PE RS B i i A Ay B e EL e,
AT B BRAE R ER, XS R 1 KT 5] 710 LIS AN

5. FRER R EHIR

RERRFHPRPZGRE, FELFHEHE, HIEFRERSE 1000 5. E0] 06Tk B iR EERE
BERFAIE . ZREAR RN AT My 1E-25 6 3-33 52 (8], A el i EHE S HEE R, F i SR H
JERE . XFEE SRR, ERBEYERER) 1012 £5 3] 1014 52 18], £ 10° FLE 10° K. SERRBIT o=
R RPTRELL L

I SR 2 A PRI A R B e R AN A0, BE A B A AR B A A R e A e R AN TR T DA
WL . XM AR B S mFEME, BER—AE EMNAER KA. RS BRI R
&, WMNBEASAFEE AR —8RSCEERK D S E sk A TR R 52, EZ2H AN
MDA R B A INB I R ZOE R (pF BB B PR AR . i <Rk, USR],
KRR T XA B IR S RIS SR, AP IRER S, v LS &, iREIXFh
PRAR, BE IR Z I AR B AR AT B N B AR GR I — IR EORRER . > CRICFHAHTEE ) 1983,
Zesmf, BMAE <R, REMARRIILIK 30 £, ABHERN— BRI T, vk H M
B, BEEX—KRFEHRPR. > CREREYEZE) p5S69, EEHE B 1992 o R <Frbl, ZREMK
AT, EE5TRANRMZE. »  (FHZE) p50. FIt: “KEMAR 60 FACNY KRRz —, K H 4+
AR Z R, A S 2 ke~ CRARFE . B, kb )

BHCEINA: “RTREMAR, KEAMNEER KR 107 4%, B EKREE R KM 10" 5. A28
EBNAL—FEN G MREA—EHRERE, EtERPREE R ML, FATAFIE. 7 ZFEIE(T.D.
Lee)f0 XA @41y 21 LR RN KNS —. (EAREY 1 954 A REWHEFETA
BHEEESUH 9 TAEMARRIHMED: 6 7. REKKBETE R A? EH I NSNS R BRI REEH
SR R, TEVIPRE IR R P A SR SRS e, WHE. . HiE. SEMEESS, HHNA
ST A Y E R A e R ORI EE, BRIk A ERERIEE) . AR EAEH, BRI IRRE T
fH. HREREM KM TEAR, . Bhr. HIESEEFMNIEEE FFR . ande i sobi -+ rAH AR & B
R R AT SRS k.

Tk BT AT s i Re S 5] JIReAE —E S5 AE T T LIAHELA% 4L, electric  charge 5 electric  field fE
— SN AT UUAH B4, XA MEMIBRIEE B P& & U7 e — e 126 AF, & 1a HAR s 8977 1R
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ek, BRATYTHEGE ARG ). FURSEER S electric  charge SFHERFI G N LT ESF
TEEfE, W RET A2 5 L RE T AR DR St & S e E A S e B ST T E R I RAE — 2. Maxwell's  equation
5 electric charge SFHA ZTIHIR R

Bz mEEhdn BEH B ENETRE T R AT

WG B AT A B A R —BIC A 1006 45 1 HRIE TR ERR MRS 5k, ILRIE
e Py il s R E L .

PoeE (kb)) REkiE, REPHLIMRALE 1000 ZEFES] 7 —BEEBREN TR, HEA
FIBARK S B UFFH A ARG | HRIEFR AR BN E . KRS 2 B 5t il 44 3 1 H0 R — g
Z4E 1006 F 5 H 1 HBE T 1B B AR IR 55 k——2 — AR EIW DT o PRBRNER 7 sid #i b i
Wse e —, WHRAEE W.

BFER N, R PIRRE R AR LS ok B e B B ER R 7 ob . T B, RSN RIEERIEZ
o, BN RSN 1T AR el ER T 202 iR R AR RS R AT WO WD, mEot ik
LLANA I R A B S BB . BT D' e ) B 5 20 SR 1 R b e e o T AT R 34 2%

I T RN E R ARAE W] WG TR, RSO KA X S8tk il a1 AR i) A

ERE: i HDET R ESHLER 1002 SL4FIE, BATIAER BIHIX 582 2 7t 1006 F R 5t

6. HIRAST 5 5] /) 5t ) Re B A )
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Einsteint\ A:  “FEIX— /) d BEAS ORI 0 XCELAH P J& (B S JE A, R 28 2 DS BURIX A — A B R B
ARSI NI T ek ) R BRI, o, XX PR E A — N, 7

BT R R N BRI E FATFIER, B KR AR 19274E 15 S0 S B » At s i35 73 it G
55 2 FhiRah 7 Nk in. AR IR MRS R E AL T R 1k, (R EI— R0 15
fH. %R o MR T2, BhEIm—ANEeg, BN T4 7 — MR o 6. BURTH R,
Z R 5N 7 Bk R B JF ORI e SR E — N T K. 1928 L) 4 FN4ER& 4N (E. Wigner) 5| N T #7137 (K ME
&, WG R R F AT IS BT R, bR R I E s iR . A 15 R B s TR
Ji, @A TH TN E TR .. B IBURAARRN T B4 B RUR BITE S AR BT BT P
Ko I RREY), HEadE BRIt RN MR MEFgEkREY, | HEE20
2 3 IENL /2 BIR IXPFRLFEMBAHE RSB . et T, MBE 25K T.
Ak, BT E IS AR SER AR B, BIBR T P24, BFErRPF-IERT. HTFRx
e H . 1929 4, WREMERH— PR 75 Bl WA B E RS, XNE M
HZ) )%, 8 AR 2 NE T H B /158QED. fEQED H, HTPAHINIE RS I A%
Hro BT B AH EAE I REER T U Rl F 2 (B L R AN R AR A

(R 7122 WA A [aEE S e s E B, RUINIEE 3 1) v fer ) AM4a ST et 1 (R
BEAERCT) —H AN TR T XWIFR, INdisshf A ES feE. (H3%) BR
HIEIL PR, FRXAR N SRR, (H TG SR AN S CRY I sh i L ef Rl AR ST RE D
AR, WP XA WA, TR T I — S B K PR e R R R el P2 AR e ! 7R “ 8RB R, “H
BRMEZE N AT B A In#izs)” A —E BB F—E ks T MR, hibEE5IX
MEFECRMRE R, e ES, H “motT” S, #HESFEN MR TFREUN A, Kb BEF “H
) “BES TR “InidEsn” , (HEFREA “SOET” AL, (HEMsEfF A IR .

PRI 5 IR shE, e R AR, 51 REEE N 05 ROV SR E &
WHIZ3), CRReHEAL, BT —AN RG0S BT E A A AR S SIS A, R A S
Lorentz transformation, HHAERIZIELEE, &T QC; electric field MBhERME, fHMFEIN =
1E5] J137Hh W 22 2 Y space-time &= T 3.

FRRPEE R FE BT J12A B B, /M B RN bz - Rk B H 5 R, WSy R IR ik, £485d
W B e 5 B SOHXT I 722 IR IR &, A KRS T U IR IRE 5, Wi s 7 E 8 E . HA,
TEBRPL-HiA& BHH TR, 7 SCARKR, |7 SGHEE R G AR S . TR R, | BRI AR 2 o

A, AT Z IR DM EAR . BRI A, I R L HAFe, Hop
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WEJ) SCAR AR AN VB SCHEE, MEPIRE . XAEEE, A45%NT
BRI IE R . BB RIESATE . 5 R s TR T, Rl 2 AR B I, 33
TRAKRTFHNETN. B4R, MREEFEGUTER: WWESRIRERE, e IRERE, REYT
PrIRE B XL WA e e R- 8 2, Kb e, i hi e e mi ki, Fe MER &5
HECNFERG, S 2EMRRE, SUETRER R R, BT T —E &% .

BUONIRIEAR RIS —I18, WA I —"08, Bam-Fii@hn s —, ANz .
fH2, KRR 5 1 WFE] SURXHE T, BUERL RN, &AHRE K51 0%, (HES
GANirh, DIPTSR G 1. BTRL, FESRRRNIH, BT LE 5] 1 T SRR S F e (AR
FERAS A BOREE A PR B NN o R fe &SP AEA AR SR 1 R B FEAE N, BT XS T i )
FRRAE R, AL m) 2 A& J7 [ AR S 2 SE v RE, DR AR i B & M 20 0. IR B ra il g,
i AR M RE RN E=2q%a” (3¢) X 107'Ls™, ARHES SCHXHE R 18] ¢, 7 f A i o & B i 741
PRSI FE R 2K, BB TE . B NG B R A K, RSB A AB WA
1B EARSE, A% AB s R ETIAMHSE, FEEAEZS R AT G EME . R b B4R
R Eg R ) 1B S o] I TR 1 0 RN vl S | /o= B eowa == L A NP LR B 2 < 0 A o o [T R
WL I REERIE T B Mzhee, BB WA RIS B @ah L], B4 fe s dhmokis Tz, HEm)
ReE 2 TIEM o IEAXFLHI S AT A ? ARYE L inp)sie, M EE /1hiEs), BReega i,
Fr AAEEST electromagnetic  field. FEMHIER IR IR RNINE], JE AT i shH 2 IF IR Lkis
S electromagnetic  field, X—IMGIUEM 7 B A HIERTE.  HICATED, 7R B HEEKFBEILN, A
B 1L electric  charge MIFEMST, B PIGUE T ABXRHERIIER, F9iX — )@l A i Fn i SR
EMERR— N8R, TS T space-time A& Al space-time 224, WA AT &, {EILKEE
i b [ e e 1 IXAN )R, ARG N E R BN R, FTUCNERS i . (2], Db & sibr BERE T
IR B PIERYE . 1B Bohr PrFRI: VIR EEER, & R IE AW EBCE - BUERIRER, TiX
R IR LE B R0 FE P S s e D E ot A AT A ) S 2 B P i P s T k.

T e e (3 A2 —MuHr I HURE I, A& FHJG 75 /IR LA TS 55 AN AR S AE — 4 g 350 90 LA R 2 T P A 3R PR
B 5 B A FRPER, BRI LR, ORI . S R ER TRE RN T
P R IR AR R, S S BB IR T R R, X E I E SR LT R T —
B [FINE AL DR T4 107 AT 10, Bk e f e — AE 2 ) | A4 1) RGO R 1, AT
B RA M ORFFEH IR FORA B e, PUe B 5128 Bk 7 s s . e i A it —
ABAE [ RRESTR R T AT IR . BLBOR N I RIS HUHT & T8 2R — R S R i AR
B, MATHEMFSSES € TSR AR %A, sLhr b, &7 1A AT LR EIRR T AAE—
P52 MIESHE ) B A F P EshE, ERR2EERANIEEIEA, e ATA IR 4 —iE 5ok 5 S K
50 P HER U H AR I AL MAELL N B R BRI . BT IR E BRI EZFHRIX Mz 8 e
X PFHIERATMRERMBE S, JATEMWIW, AT B, EFRNBTCH. BAE, BiEsh LMK
MICHE R 7 BAMEBAR R R ER M, R ek NTTAR AN o s 5 42 ML B 2 1 ME— 1w WL, {2
KPR R R, g AT R SEAE BRI PR AR 202 K A

225 ik
[1] (Einstein /%) 49 71 [3£] A-3p/R¢ % R E & & & IMSCEHMRE R, 1998 4F 10 5 1
Fi o

[2] £ . O SCHFTREIHE) FHEBEARAR KA A 1996 SERit.

[3) Z&komsE, M pvE AT S . B =4, 2001 4£ 5 H, P832—836.

(4] &P, FREGH. MY CGERRO o dbat &S 80E B, 1985 FEAR.

[5)] EwE, BEHEHF. B, Jbat: b RE R, 1992.10.

[6] %% (Guru, B.S) M2&#i# & (Hiziroglu , HR) 3; JHToE%¥., Mg 5Bk, bt SR T
HRR AL, 2000.8.
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7. LM T A R AR S R ) 5B

1881 4, J.J. Thomson fE (FZE/rE) LHARR R GLHKEzh™ AR EMBEN) , SCHRYE
Maxwell [FIHLRAER G, $&H—ANSMH AR (577D 53R B R 3G Iis/)s, BRI E8 — 3 T H
MBS, X — MR SH SRR EIRAT G . RRAE— s 1 G Wik, — A T,
A e, BEIRS I REMSE BN, BRI S IERTTLLZED , aralfi T A B AL, WU
EE AT J1m v, AR IR b R AR RS, BRI SR SRR U, BTG
T AR ZIERAHSE, 5] 1R EAHSE, W2t A YD AR AN I b s S FEURE 8 . IR A BE B NART TSR 2 4
FAe S E A AR S R B EAE N, BT LR i R AR SR, DR AR PR K S Bh B 2 0,
H Y FL AR BE R K, RREAT AR PR

AR B 22N [F]—Be R N Ui e 3 2 [F]— Re e i FL 120 e &, ANRe 5| B o R e s 25 BRIT (A
I BANE R —Re 40 iz s i FUer Be 8 i i ... . 23U ) )% IR R 2 I\ iz 3)) (1) FRL AT e
ARSI, P i e EARE L Y 2 I AC R T AR AR NI 3 RISTE R JEiz3), By ok A
) SN ST PR o B BRI AR RIMER SR BRI e izl ) b s B A BT ) SR s B
g BN R B KT B A S PR EE . AR FREN, BFOARERRABA 7, rULAREHS MR,
ML 3 AT . IRAE B & B0 F EA I ARNERS, B DA A 1R s 0 ARECRE A0, BRI IRAT B R
NI 2 B HAE) R « YR 4 4E07AE, v G H oA i Bk AU /e 52 8. H A
AAEZS Z A PO I AR, TANERS R S ARE R, LB ST RE A 2 R A, i LAOS TRk v E ER
TETHIE., HIXEAMKRE, RAOEEAFER MR A ARKE, WARIE Pauli ASFHZEFH 5 K
A4 . TEVIFEIERNZAE 25 Feynman 1) /D iiiE, 2% (Shutup and calculate) ” HIEUR, R&iH, H
BANGREERETIIAR. X206 BIIRN, BOYRFERRARA B B2 BEER B AR TAEREE, T
ARF—A AR LR 3R

R [N SR I KA, BB A AR R I B I A ) 1r) SN S FRLRE I o 1X 20 3 BHEPT DA D B
JRF WL A 7 AT R AE RERRIE I A 2 RO B RO 7. SN ERI N E, IR 18, TG
B, LIRS KK sz, ERFRAK B 23, #EXFt. HBFAEnEE T EEEs), &
LR~y F13m 0 3h, HnE IR1F 1 fe 2 A e i (R ARSE) RIREEECRE T ks .

E R IIET SIFIFA WA T R B ER —RRHAMINEZS) . KAk, RFHERE
B —ME R —BRIAHESS R, AT DUREF R E R 7 R e . RIE AEAth2 , FREMER FREd
WHKIEN AR E RN, KRIFAE=0, XHEMK: At=oo, SJHET HIFE MR AR TG, IXEEHUL T4
A E F1 2 RIRR T o FERl—Re R NAE a3 -, AR W REALTE R “Ami” 5 IR msh P .
BRTE A IR A RO AR I O AFAE . FE N #8220 S R S A T 2R 1), & A
HF. FERT N R B SRE DG H AR TR DURS S MR I, A FURE SR X 7 TR 13t
L FIEMR B IS s R, B — A : 2R a=mv¥r,J)1A: a=mdv/dt, ARIEZE 70l =F 12 i g,
AL ENHL RIS B AR B G, AR RE S, IXFhREE MR RS 2R, A S 5 s s,
AT IIRAE T p=4.22%10e-24*E /R, ENHH p LN eV/s,E R THIRER, H4A708 eV.R ZHUER
P12, BACNK, HTEE— RN K N:W=8.85¢-32*E /R, M LI AT UG B, 7 H5E S FERE
FREE MG INTEE . 1947 £ 4 H 16 H, fEERERBEHBIARMEREEF, URZERERIR— 6
N 70MeV WHF R IESE g, H— PN TARHIEHETE Oy 7N E) hiEAD
ROCEE B T AEKYE M55 A BN 28 A& R Z < iE Eyioe . JERSE R EE, RIIX HAE
SARRITBCR, TR A NI S 0 AT AR . B S BRI SR B Rl R S 6 B BT LURE F - R A (]
AN, B, HFREEN 30 A, A 40 BONZDG, FHREUT AEE AR T, #ENTLAMX . BN R
AR FRD s BRI, Frblestplar 28 1 R,

E— MR ARY, WRBREF LR, 4B R By, Ak, WREAE
FEANZRAEPEMRIZS), BBk ibEy. REsidz) iy, amEshmar, wikease—1
DR RS, AR S RS, S IE R A IR, —neE, —re A i, X R R TE. X
L MHBFIRHERREG . £ FEMIA. 758 BRI ENA, BRI Z — N BT R,
{HARYE SUAHXTE I “FrAZ R AREN” FHEAR ISR AT, B ifibr, BammAia kb
A, XERFFEEM SN I THZ IR SUEXTIR, B M AR R 25 —1, PIGET RIS R
HARER Y, MRS RS o RN AGEERTE R B3h kb, 78 3 RigRm %
BLA, WA 255 1 FR AT 4R, Ul ARG SE B AR5 I 2R F Bl ) S A VA R S AR5t . 3 NN AE H P
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& B THBENL N AN B UL 8 21 1 ri g () UG RR S, 5 B) 1 U IR B A R —— PR 2 i 5)) /)
R MO EEP B AR (R )RR T FE T . SERR B, AT 5] D13 B AL T IR E NI 2R IE B, A
¥, fAAErmARS, RAAESS 51 1l (k) AR I AT 281 2o AR AER 1 NI A —BEZ N AT AN
TEE AR ? B2 BRI ME— Bk 2, PR DAL A AT, AL 2 WS TOWL (PR — 38 A 4axt 1) 57
PR), XA REW RN, IS4 BAMENE, ZEAMBIRYEF K Abdus  Salam INA:  “FiIAHN
TATR IS RS M NERERES « o XTSRS IT 2 G kil dr kb . ARG, Rkt 2iX
Ffo 7 Newton INA:  “BFEIAMEER, w28 T RBRKAEMFI KT, SonHAHFERSFFUH. 7 Bohr
IR CRFMEMERINAR, AT BRI SR N LR IR .

EE A, W HEMALES] J1igHh indis sh ARG Wk, NS g S i A YRR T,
It CA b T ) SR AR 25 2 e ke, FLar 72 FRLRE I Hh a2 30 AT I EE A, B TR e AN [F) A4 S LR . 8 L L)) /) 2 1)
WMRA—ERRRE, BREREAFRP—NEWAN . i B R ErE T, SEhr B C&H Maxwell,s
equation 5 Bohr [ R FHI R G —7E—id, JE IR electric  field 8 4T electromagnetic  field [ SZ )5/ FL
T o W Re R A AR A . AR BE 22 (1) B B 5 2 UL B)) 0 I da B 1) P A A S HL IR 2 R ) i TR
HRIEARIFR, ZMED) I AR R, BRI ST A A 2 RS AR .

T THT A ER AR S0 FH AR 2 B TIA RS, A B B AR R G R Bk — N EARTES 1 5
W IER T 2)siz3), %M Maxwell FERZER T AN 485) electromagnetic  field, {H2EMREH KA T
B, BYHRSS electromagnetic  fields A& —/Mi7H K& electric  charge FHT AR S8 7 — AN ir A K EAH
% electric  charge i FUARIHIA & 23, BT REMEAZM, BAZHEN electromagnetic  field, X—I1
GAT LUIE FH SR B0IE B o HO BB 5 B T RO AR & — 3, — ANy HARTE S5 ra 3 R 2 BT HL 1 407 Ml
Wiz, HTRIAN, WASTRMN R . I [F —RE ) 7 ANEE S L B 2 — ik
fift, ZUAIAE LR TR —RER EIE RIS R, BE NI IR BRI R —fe K, M) LA R R,
R ZRR/N

EF NN, SRS B SN BEE S LR T MAE R, UEERE—EREN, S
Gy ES K, B AnRR R B SR A A R A LAY S AR, A AR e R B O IR 10
%, RER%ELAE|— AP 20 fif . FEIXMRANT R IO, AT A I A4 U 5 S AR 1 B S5 /R 7E
el a) WA ), G, XN R A A X R A R SRR T . S iR R T
Wi, {272 Bohr Xf 1 FHa ST L R MR R IR, ABUE T B 2 1 BUE AL F & 111,
electromagnetic  field 78 & i 5 &R LLOGF HTE .

VE H HEAAIE 3 i)l A, vT DAAR S PR3 R I 58— BN B 352, 3 /NI G mT DA FH S50 )«
EFINNIX R T B IRE g g s g R, WR Rl is, WA TR 523,

8 MEEARN T IIAEAE M ) R

(AERRE) 1 9B 4K REVB SRS CH 9 7 MEMARRKMER: 9 3. HARAT
MEAKIFRALIR IR A7 6 90 RIANETAFTE?

KT RFERBERATZE, BARINA, BB 1I3E BN R BAL T4 G2 BEA W38 ik = A2
W o AT RRARIZ R R0 GURAL BB R R TS LSRRI 5%, 481 G 2 R AR A0 25 R DA B R 22 1 v ) — B
PEHES . S AMRE R BRI R HR G, EEMNRTAREEES], (HSEHIRHR B8 sl B b
R RRIR R B E AR AR S . R, bR EIX A T IR EFEILE . MR T
W, fFE=FE: IR E, HRiiA 3k, LGz E. UR, BIraX KR —, eifzEEd
BRI r AL, N ES, ©F SRPKE, AMIUKIARMEE AT —3. Bl 384
PAESREGSE . BB SRANE L = A LI RAFE LI R K. LRIWITZ K, SLRITEZ K., s
Rz %, LR AMIBRE. EWEMARE., B LRI MERENFANE, FEEMREE. 5]
H— Tl Tz BT LREl R, BawkE. IR A SRR B e il
B HOTE. EAH, mHEWESE. B MR EAT I, BEC AR T EMAYIG
v R I B 2, B A T IHER IR 1 A2 B S88 e i E R /N, AT AR R 4t 2
EMPEIE, AR B R IX R A B ORISR B IERZAR .

LR — e B T St EL 4, H.C. Oersted SE24ETE 1820 4£ 7 H 21 HAR T (G- THE%E - Fp 48 208 i s
) . 1864 4 J.Co Maxwell JeA KK T (W2 %3 8) , AMSLHER— e gtin A 35 E 13
WM. 1892 4F H.A. Lorentz JoAE KK T (Maxwell HALFHS K HX EEWWIRRINHY —3C, G2 T H
T2l . J.J. Thomson SEA:7E 1892 4EJNE | ML T HIM BT L, ESE S Lorentz Je/ER M T, 1927 4F
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G.E.Uhlenbeck 541 S.Goudsmit SeA2 &3 1 FLF- H Jié » B RVRE A 5 B 14 FE D M3 H E- 1928 4 P.A . M.Dirac
QIS T AR IR TR /1%, [F4F W.Heisenberg 5/E DL 1927 4 Heithler /o /EF1 London S A=42 Hi i FL -3¢
T HAE e & A R E R B . 1936 4E F.Bloch 2o 016 7 HEsi# &, 1951 4E
C.Herring %8 N3 H T EML L7325, 8157 T RPA B, 1973 4E T.Moriga 252 7 b RPA g H 35 1H
BRI EBLLE SCR #Hig., ZEt, HR— o IUE T 45 B geia i .

HLRE L B HL R — RV K . FAE 1780 4E C.A. Coulomb Z&/E sk & H 5 R 56 S ANH 1Y 5K
R, FRTE 1787 4E11) R HEARLY eSO R SR T i Ve AN i E NS S R B e . Tl —
TGV I T WA BT T SRAFAE PR ET A X W A5

R AN (bR R T B, 1 Coulomb a4t T 1787 AEIE IR HIk. (HE, mTixXfh
PR REARE N — DR IE R A R i 2 /D B, B — B8 RE AR AR B AL AR, (B A 3 1, Be ik 14
TR, 1843 4F W.E. Weber JotE kR CHRMUBSATRERAAAFERUL) —3C. 1931 4F Dirac Jo#EH
TR R R TR . 1974 E LSRR TEASR A M B, RIS T HEEAR T OTEAEE . 1982 4F 5 H, Blas
Cabrera 762 S A7 FH 20em BAZ (1 528 Bl AN T 130 OO BRI REBRET B T — AT BE I R SAR 7 1)
B X —FHAERAE IBM S286 /N, 17 K22 S256 /N, Tokyo,Bologna il Kamioka %5 S48 /N 7 K& AHH
FAHALT VLI 5256, Fe&— W75 %€ | Cabrera % AHISEIR 25 H .

R R BB (XU T B/ MEET) R, 2 i Coulomb 462E T 1787 4R H . JEH A& 1961
4F B.Deaver fl W.Fairbank X 13 5o A2 75 4085 7 IRAE it 1015 405 RGE 1 SR 98 AR R 1 -4 O R i e —— R
WET O (RFEH VN IERUER BRI, BAOIRE RN “BhT" —— B/ N B N fr
NN R LA XA e NN T 25 A i — DA SR B ME R B TS, A IER I G- 2 e
SEES EHA R T CIRGEE O MAATEE, B9 7 M o B SR IR RIS, s ) T R R
FABAEAR Y (BB !

Coulomb J52E 1787 HE4 Hi Y 0 25 vh 72 W B HAH B A FH e R ARG AR ELAE F e i o sl o

(D

(2

X AR X S DA e HAM — i E ok, MRAEOA, £

» FATAIG AR A HIRE D,
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FRAAI, X AR AT — X B i — ST @ o HAHEE 5 B fkir, R, 2

, BRATTAT S REAN HAE FREA (4)
U AT — X S — NI AL e IR~ 1) B B 38 AR ] — %o - 15 — AN ARG far © o BL 22 [R] )
FEEMS, WAt Q) : 3). @RAE

(5

KR, XS I AN HEARL AT D o WL 2 ] AR AR R A 25— X & — AN SRR L e ORI T
ZAMIARELFI0¥ 1174 £5%, AHELAE FRET BOAHELAE R HL 00K 10° S g, #ib Rtz K T i, AR ELAE ARG
BeLLAH AR FIAE K 10° B, BTLL, RATTRT LATERE sy A8 70 s e BB AR A R T 5, (U —
AP . X R SO HRIE .

HFBbrRPE BN 2, EBITER Maxwell 724 :

He,
Bi-F1ER] Lorentz J77%:
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FAAE LR T RE AR T AR Al RER— Y E R Ve . RS
B SRR, R R T AR N — N AR T R, BRI I = AN, e i R R T
S WA E IO TTRESR -

A, JIATEEBPER Maxwell J5 REALNURPE [ Lorentz J7 FE25 & I K, Fon— MIELER)

HL P B A BT 513 B EZH KBRS, 527 ARSI — R
PEREh F15# 07 RE

o FHA bR 2 R & RSN 7 24 TR B B ) Maxwell 5 FE2H :

H,

i TP Lorentz /7 72:

FIFE, 7ELMfsh 2 fE, WRRE-E o R — N R TR .

FfolHh, HFRATIE SR Maxwell 7 FEH AR LR Lorentz FTRESE &, URETS 2 W1 N (Y53 3% FH 1)
Wk — S YERIBh 157

W IEBEPU Ly -2 JUA B SO S L & i Bl S22 A sl /12 T RS A EA T . 3
P Maxwell J7 B2 AR FPE 1] Lorentz 7 FEHC A KA 8 5 B 1) IR ARG EE 18 ——R B T Ml e 2 —
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Pty B T AT B AT AR R VEMESR AL . 22 S AR ER 1R W4T Einstein A BB — R & 1R
FYEMER. MIEZT, 2L Newton 3 777A & PR — SAE ) SR (kL7 #8200 A D T 22 0L L i
HAR LSS AT LA B AR AR T
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PR BT B AR T RSN A AE S T4 AL Newton 3)
TR T A8 AN, BRARGIEARA OS5 M AR 7 F A e A i E VAR

PN LT 22 T 1 P AR 5 AR B FR) S KA ) B ) I
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B T Z A M g i 5. AR, HEERIH » BURETT bR | HBh
WhBh 7174 T 55 KRB -
XA, RS HEATRIA Planck BEEN

(6)
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ANBEAR T AT FH H 4
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H(7)~ @M, AT Al IR RN )

H(5). M, FRATAI44 (10)

A, (11)

HL- Rl AH LA R 2 MR- HAH LA R 2 HAM X — S, Fer

HREHL 7 CHBER oMotk . (1D SONERG Lt B HOSIE 7R A R e e R IR
BeAh,  (10)RN A A B 2] Lt g A B T IS SR Y 1 58 AR R Y E A —— R R AH HAE H
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— AN — AR HL e A L T I BESE
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A IR O ELR RN B T B RS - (13)
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— AN EAHN e HFEA AR 1 HL A« (15)

mEHANIFEA LG H(12)3 EFEh /1T LA | (13). (14). (153 ST e te Rk i miAH 5AEH
AR HEAH TAE FH B ME— R

M 1931 TG, ISR NMIGEF IR, LFSCEE 225K, 58 R SETAFE IR SR %)
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(HAZRE) 1 9B 4K REYB SRS SR 9 7 MR MARRIIMER: 3 6. fEEFH
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Vit Els . AP . Einstein. SR, B, BOSR. MISHCRRFEN. =Ll FEIELR L2
— [ B AL SRR I SR, Wik se A mT DL UGG U ISREAE RS 2 EAR SR, T R R C Sk
IR SR ATLIR R 2 5 To 4 L ISR 25 D M ke o TR HERR 1 B IR L SRS WIANIE R TS o i T TR
T o AR SCIFEIR, 48 m] b P S BV B A, 38 e b P AR R A, | b R AR B R K,
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B DR R AR T e DU K R M — 2 B, i, = 2ntsh &AL B R LA 3%, 1Y
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FhAhEEAL 2 B DR BT A BRI I RERE . 1927 4F 5, fEfM B /R REMAS b, HaY S ER 7K
LSRG E. MM LERMESE, Binstein X% —HAEZ R B EE, R w2 EMEA
LX) . BUAE Einstein #F— 24 7 H ORISR, A ARUER R AR Qs SN S A E k. i
S TRIREOGER ) 2 b A A G XM B R A B X, e TR, TR B A S I SR 2 S
FHrigtde. > [1) 1935 £ 5 A, 1E Physical Review I Einstein F{fi PN [RZ3 B. Podolsky 1 N. Rosen
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(BT 15t SR &G = MANFOFRFH#EIZ: (A . EXEERNLES, (FEE
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X SEAERIME S . 28 HRUL, E—4ERGT, —ALLKEREL o(x) = exp(ipox/2mth) (FiH py £&—H %, 1 RaliE
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W, EMALE IR Bk, —ORUEERE T 0%, RPN TIR 5 (] W %€ & (observable) il 5, AliE
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AL E R . HEF L BRI, Rk BRI A R A TR R T %, WE RO TR
THRYE ARG VIR ANER. FEZT, XFEMBBIPREHE . 2801, Einstein 55 A$5H, EXME
W2, AT R SR e, K5 Q)24 . RIX g — g, XA n EPR 12
2 (EPR paradox 5% EPR dilemma).

Einstein Z5# 1T 7 — AN ARSLI0RIE AT W a5 o B BLTE A IARLF1E t=0 3] =T AR a] 2 P AR
EH, BEE T ZEnH, ANHEAEMAZEIER. R Schrodinger 77220, AR T LR H LLS AR AT
ZIABLTHPRES . IAE, EEBINDKL T EMNELRT pitpy MALEZEERT xi-x XS H). KA L
A B A AE, BRI SRR AE &5 (eigenstate). 1401 FI(x,x,) = D(x;-x-a),D J& Dirac 1] delta F&%{. iX
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B x-a B 3N F-p, KA E 2 RN ZE R (BEFRA T AN BE[RIIN LB EA]) 5 2, sl THITH (2)
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EfR% (1) $5ETE 2R, Einstein SEHfEH T (2) W24, MIXEATRER. Kb — &%t
). FrLA Binstein S RMHME AT, BB B RATEN . R TN L5, Binstein 55 RN
WAFE 17— A8 78 & HE IR K2 H .

M Einstein FIRAE, A TARIAMATRHES RS T IIURBE:  (D)PHR SEAE R L T LI 2 1 72 0
TEERT . (Q)PIRLF [ & 1 TS I8 B2 AR BB T8, A7 7E B PEAF FH (action-at-a-distance). X T 15 J5 R4
A Einstein & 3814 )i 2 (locality principle).
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ARy AAELEBRI EEEAEH s 5 A DA KT 6 T8 B AR 1 (5 S LR R, Al 4 B (1 Ak
(R SRAERES R AIIST ) o 9 T IRUEE T ) F A TE&PE, FAE 1935 4, Einstein MUY 2 /R ke, Bk —ild
P T —AMEAESEE CGEFRY EPR BAESEEG L EPR IBIE) o AT/ A BEA+L / 2 MRLF A F1 B 4k
R E TN TR R BLE to Z FIT Y — B TRl N SR 2 [BAEAEAH BAR R, R )5 R ASsemm iR E e
TNEAEHTE, Ht>t, ZHAAESE PAHE LT, AHAHEAEN. %8 Einstein A -FEPER B, 72X MG
BT, ARLF A BJIEARGSLBIR  B KA. B % mE, HENH A Bt —7o&,
AESL RIS R B HEM A — o EAE. #IRE T L, MO ARTEN S 2 57— FFA AT ARTES,
WEHER R A BIREE—T7R ERaE, KT A RSt NBOZ H s S EMAES. W2,
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SefttvF 7 EPR AP B SCAR I H M AEN . Bohr DLA—MBE & RAG £ 9 el & 2 f5 A4 72 SEAE ). 1£ EPR Y
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TR TFREEERTAHEOETAY . (HRTREEHETEERATTRER, A% # & sebr_F
T A FYT X gigh, MeT LAk & T AIrE B R EVIIHIRENISIZ. 1ERELSHr—ATF, BE
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EAT Y AR A2 53— R ARAS BN o 3X FL ST A5 [RIBEAIBC R 1 kEoR, 5 ) F A2 5 B F) 7 2
FE—EI. 1998 SEMNMIEE T 22 BE ) Jeffrey Kimble f FEALREXFE— AN B4R — A0t LSS 7 — 408, |
ViR 1SRRI ) 5 o

YL AE SR AIE H BRI B 7 ERp A 00 a2 mT DU 0 A 1 R Ends, st
T DU AP R A BRSNS —FE. SEsib, =R 2 RE N8 IR K VF 2 A R N 8 4T A,
M B e R AT RS (R . MAESSRFAE A, R e IR B2 i 2 S B BACHT I B°F . XREAR S 1E S5
. ENEEA - AREZ A, Bl WA TSR R R AR T A e A A LR, AR L
S PRI F AR 2 L Bl N LS A keok, R BATTUERT 50 SERTHI AR =gt BT Eig. — I ETRER
REFETHIE CAnFER RSl  fhE ClnEliRrImsh) e Gl RZgh0r%sl) « e XL
2efie A dE A esh) « A LEE (s b SRS |« skEie (TR « A
gelie CnSOARFR AL SR AL B AR St A B P DB A 3D AOZEie (KA AR o DSk
Jig T RLRFEANL L A BA 0 Frdh, THE B eSS NERITAN, EAAAE DS S BL IR T, —4
EXARIA R T REARE AT G BA 62 F HBEIRES, B 31 45 T ERE 7R 121k B hEaS . Fr LB Rark
FPRIAEROT R, IR 7 S B AR T 1) P 2 T AR ), RUBRBRPAPE THER P E TSR M. A
TR XA =FeR R, SR X T Einsteiny 2 Rk AR IR T EPR 208 AT HR

EHINN, PR RIE R L R BRI T BRI G| R, #EE R AL
WG AL E P R ZEIRA AL

225 ik
[1] (Einstein £) 744 71 [3£] A-dp/R¥¢ F AL B B & MMCCESHRAEE R, 1998 4F 10 A%
1 il

FhE SEREASIEELERZREKXREHT

1y SEAH T AR HY A 52 H I R e st

R A5 M B Ve B KL W SR B, SRR T B R AT SR T E VY R AR, B
CLXANERE IR R 5 75, PR E SV 2 MO AR R SR A AR S . e iEAE 1 £ A B R AR S5 P 2>
WA e ORI Ak (I EEAREAR 1) o, BRI T, MR E SR, &
(AIBESES S A R IR VDA =Re g AR R ET

1935 4F, 7 ) I F MR- I <7187, W FF AR 7 RI45 S0 1 AR BRI ERE . 12 )| F5 RS 5~ AN 5T 1 1A,
I L 11 P S 1 S TP < PR B e e S N O (R E b P c BN p e = R R o o g (VA A S
{EAERA REE BN RIS N E O TR TR B Z% Ca biy) 25 & Reiudi g i 35, AhAT4ER a0 — kil
WE, KRR, M E POV AR SGRIER, B TR e Mok AR AT T AR R
SZHAEM. AU, BT sk )M 7 2 A B RS 8 (% 03), 9 7 HRIE 5 A T A T(
TRBET), HEN TR, T Mh ARG A . S5a XA 7B UG5 M ep 5[5k
T RIS He (S5 “m A7) R SR R S AR 2 )| 55 RHEDIDRL 5 IR SRR (1) K252 B SR 200 £
R SR TAZ I T BRI T S o S5 L 200 A% BORE TR T2 S e PR B, TR B 2 X B e AR R 2
ERAREANNFERE n /o7, FRAKIER p 1.

P ZFAER T (P) iy (N) . nfv e, KA 78— RS 55mml TAR B0k 7 5 1 3BT
u AR RA S 5MEEN . R AR T ANS 55 TR R Y i 1. IRSE R 1 AN 2 EL A
KLy 1 MRS AR i AT BT RENTE MR TR T HA T, H
DU RIX A AT st 7 0 B 7 IR A 3477 4m,.

FERBRORZETAEAA, 18 1935 i IIFMIR 70, eSAK 7 FMH B, KR T T
W M ETHBN IR THIEE B ATEZEHARE], R AR R LUE R e AT R 5~ (8]
AHIET, e TR RET, BUOtHEs) . ZX e, 7)) IHER BV A SR U (xy,z
HRrE S BAHEAR A, XA B0 U R, U R TR0 AN i by, a2y e 1
1200 f5 CUasRan o850, BB A p @ 5o /e A AL O GREEARLTHIAHEAERD O o

504



Academia Arena 2017;9(14s) http://www.sciencepub.net/academia

IS, 1B B AR AFEAFR T RIS 7, e T 10 5 FEAIAZ D135, Bz 1|34
fZRIEN. HBX—HE, PP B TR A IE. e el & R, — A1 ar U —
B R T (BRI o A7 A, e — R F I EAEH . 1937 4 C.D.
GIERELE FHEH RIF R T E#IAERN ) 25, & CF. gURENIIIT, T 1947 4£17E
FHPLF R T AR, INERZ)IFEMITTS AT, #ad e hT. BHTFEZIER AR -
T N T

N FEHAGH B —% NAE 1937 S T A TSR . 1947 420 T AEE e, Wk
R R, 7F 1953 4 9 HERE A E PRI %2 b, @) HWRER T IEEEmNg —Hit.

FAE 20 D 50 AR, FORFIBRT G4 o N FERBEILE. RIEZFRHARNE AR T (FKk—
B o ERWHEIAFT, R AT LT R TR EEAR T, FoAth 71 2 p X S AR T4 R
1) R o X AR TERIRRRE . 1964 FE3E ERFA R /R 28 (SA) « JLAR R T B & HD
HLME e A A FH—XIE. RETHR, ETFHEASRAHAR. XMER AL, B LR E
TN ATHIEE. BARHE. (BE VT2 RETEMR, HPREANE e- v 2k, B/RSETENRTY
PR S S R

T 55 /K2 1961 EH H IR IR ST T 1 Q Bkt T IA7AE, fEMoR3R T 1969 4Eik NURY)EE S
B, RO IE SRR R SRR AR T (E TR, AR (CEAAL) S SIEse, WX E
FIIERETERAS NG . SRIMTSEPRTS IR (FfRAl) —3RH, SZIeRlA 50— B TR AME R dh f Fe A kL
FEW, ARESKRAERT.

1973 4, 4RV, WD, BRIE = EE R e RS AR T M. E—F&, it
TIPSR E R, FOXHBA T B SE RIERR ], oA EE B, e Jiiss. %55
Pk AEE R, SRVEH Rtz 55, URTEAINAT AR B BT . YEZFA TR IX F ISRy
ITEH, BISEAEME, sod Rt 2 IERR, B 2425 5 (A A SRR, A E D ateos . X A 1 mT
W s W R L, RUAR R i PEA R, (B Jumlibkais . #nic B R Rt 7 AR TS5 e
AIMCREAZ . X— RIS T —NElHE—E T E A, X — B ARG 5 E
BRI DTER . PRUERLENIR T SR SAER . BER I E R EYEN S, HEARARREES. 17
ETONIEZMTBIT, MHEERET RSN 45w AEERE IR T ed 2RI E Bk
F. BT CSR. AYEH AT, 51 MERE 1, BEHENE S 4. B4, |
TR BB AR A R T R I B s AR S B, ERGR EAE R CE .

2. BRI R R

(—) (AR : B ALY R — IRV i 5T

fE#: AEEMS KJR: Bl2EW www.sciencenet.cn K AFRA]: 2007-9-13 15:38:27 I A UiHH: HEET=
B, fEXH, EHEFPEEAZ AT,

L ERER Tt 7t, R3] TR AR RS SFEHIETE. £ 9 F 13 H (HR) REREN
—FS S, NN K EEIRTE > B2 B David Cassidy F1 Allen Mills 7w, M AT TR BT #5748 2 (positronium,
5N Ps) RIUAHELE S, T FH FE Ps, (molecular positronium) A IEH

Frig s 2, st 2 — X ER T (positron, HL-FHIRMIFIEE) B FERNET. HTIEET
M TR EAER, CAURES RAEWRS], MESE. NEB ENS, BT ERET (WHET—ERTX)
Z R A ERCX, TERK Psy 01, XELIF AN SR TR Hye BT IEHE TR E R AT 1/1836,
R FHEE S TRRESRE H, 5 TERE L.

PRI, Psy BFEAFITH I IO K2 EH B 0 AL I B 22 5K Clifford Surko Row, 53808 J5 711
HIRf GRS B AR, X DUASRE U5 7E Bl 810 L k6 X R IR SRR

Psy 733k LA R BRI — A B 2 it R 2 A0 o AR e 470 o P A PR B T PN & R R AR VIR R, DA S S 2R 1 T
KBEBUH R . TESLIEF, Ps JiT7E B IREBCK Z AT MAEIS I R AR E fir 2 —Fb.

AN, Cassidy F1 Mills & B, HEAMA RS BE1 Ps Ji 1, Hodh i) —2emt ] AETH R Z iR A4 H
FIH Surko FFR I—FRPEAR, BN GHIEH T — R IEH PR, e NS A SEERS, WL g
FHHEFES, HHlEH Ps,. AR, BA Ps & &S THRILRAN 22—, (SEZHE
2)

BEAZK R HE— DR TCIAE T A F5E. Psy T HL—1E B (R Od 5 LU ) Ps BT BEER, X HTT
SOy TE, BT AMIERTRHE LR R, A, ERERIRN Ps G TG M2 THILLRER, K

505



Academia Arena 2017;9(14s) http://www.sciencepub.net/academia

AR AL TR InAR e, 1 BE 2 R D S 2Rt T s 2

B S RS — S SR I B B AR ) s SR A B, LRt A =i PR L R IR 214 % (F
FRASFIE) o 11 Mills 28 AN ML T — A 36br Hbx, RIS RS Psy 201, T KB = RE A0 5 4
LoROIEHOE.  CREEM AT E Y/ 3

X — B ARIE A LB VE R 5] IR — AN E I FE: A8, R EfA BT (BTEE) 2K EA
51 JE RS Ji——W J1, A4, eI R AR A S, X R e D, TR X
W 5| ik s, TH, B2 R A ISRVE R R B Fy, X RS I f H Tt B T,
REMERN Y 6T, AAREISENRE NE T RS 7! ERIEFHETX (BPEER ZEIEL
R B FI——% 71, WH, BFEEER R, RS R, X5 A R G & KkE
%, NEASRBE RZE 1076, X8, RISt Bms ), 2 /e griae Ve T EER
P IE. BT AMUGRILFRFO e, R ARXPE A B A RS, — BEAa 25 /EH J1AsaAZ 1
TIRAEAERINS, XFCPERETR, 1B, PR, RN Y 6. BTbL, Ps R HIRBCKZ R, A—E
JH BT I A s [a]

() B BRI IR B G 25 A B e vy T e T

BAEM RS 2 A 6 HHHARBEAHT AT H KR ARG, ZFTHEARN RS E pJ A EATEE X 38 Fidp 7
Tk 0 RSO 1 (RIS 2 75 A AT RS B0 5, R BT B ATE 110 22 A5 R SO P IR0 A7 2% e A0 3kt e o 3 0 Yol
TR =A% . 13K B HT A2 R I PR 0 3R 6 s e e 1 TR

AR, BEEFEAN, WNEBEN, HARREFERECR A LR KRR E B A S E R
AR R R A B N T BRI — R, A BN LA R i R i AR R A e R s PR R AT 2R
FEI 2 EA TR A o

BIF T /INER) AT s e AT 2 O 10 B B - I e <SS 2 (R Az 2R SR 1)l 238 SR i 21 345 JK
B P ARES, ARG Zdril 9, AN s NG 97 245 117 SR T @IS R AL R« 3538, WA
N AR L U PR R ZR A B, FF b2 B8 S 10 S A2 R S N BRACHTE 50 FITATE R 1 v 1 e Al sE 26 B, RS
SEEATRI Ay, BRI RN R AR O AR e R R . e &5 IR B, FEHTE 110 A4 RBUHE RN =175
f RAHERTNEN =2 —3 =02 —. XKW, @R R I E 0 ER A ROz & T 3R TE .

AR R TEE EEe@Emy & T.

3. wRAHEAE FH Tt e

2007 42 A 16 H, fEIHEILZ8AT R B RS dE 2 1 ke b, 1976 5108 VURM B AR 3 2 —
A EakE, W7 IXRE—BOUE: D ESER, VISR T TE AR R T, A IR SO, ARk
& F IR 3R AR R = PR FE AR i, BRI T AZ B AR T, st =R i . (HREE
WA, FEH TR BB I T2 N ES, G S H W 7 F 2 AN MEH . ERR=E
B LS @ A58 — AN s 28 i o] DL AR 2 25, IRAE NI 28 Zh 7R 22 HAC B2 )L 1+12 38
g6, TR E TR NE KRR IV . R N A K2R 9 n) T o A Bk R e A, A R
SR IR 28— 3% [ PR SLIS AL A RE S 4, BIDETE 2009 4EC 17 AT, JE AV BRI R it
AT =14 NIEH BB B . T KA SEERSE B R EM B KR, AMTC 4RI IR F RS 1 T i
A oA, e EEiER: (CREEIIR I 10°H) « B (KaE#itbit 2. 1) HEEEE (KM
K3 D L FARER GUE. FERS . KERTRAL BEZ. 0L 2k 8 3) L WIEREE
FZE) | WERESE (WZRARE) © mREE (R E YR ZRIRE | TR
A —F IR FEE PR XU I S CRURAS TR R T R BREXHE SR R & P 2R B i Y T ™
EHkA, FRBED 7T 5HAMAER (e RFYE. RAIE. BERSYHE. 2 kR, REPumst N
JRFRIRAS 1 R B A B A=A T BRI, gl 7 mE kg, JRROE 7 E RS, BNy
AR A B R W R X7 ) o 3 I 0 X S ity 25 1F S AL IR FE, T DARAL S5 7 A% B B SR A iR (A
W, IF T R A PE T REA EAE YRR . ARV, R E T2 AEw . [, ZJ5
TF 7t T REXT I R £ A [ B 5= A F KR m, N ) AR s PR T A8 2% 75 B 1E T A0 2% 25 03 i
K% X IO AT DA 2% 0 R S R A AR

SEAH EAE R RAVEH T 5T 2 001 77, 2B anDUFh == 5 (A 2R A VE F i ity R fEFH BE S eany (K%
£ 10°~10"" m JEEN) . TR s BAR L, BRI TR R AR R S, YRR TR
TR E . MEWHEZEZONEMA TR AESE5. RTPAEXR. BB 05 v R —
&, FBETFHRR TR FREE . — BN, BARTI S —FE N | R slER 1. &

506



Academia Arena 2017;9(14s) http://www.sciencepub.net/academia

Hae5 A S U AS S MBI . 5t 1 B — MR OEE RO R TERT: B B IR T SR A AN B ) 4
aik. TS aEgt (4. 8D , AMIARERHMKSE. kR, —DNLE LA — R —
NG EF IRl (At + =) « ZFEM=IIRM R T By sih 1. HARR AT aelE
& — AN T AN RS TN (L4 AL, BiEk+ gk, B+ RE=H) o XS SRR N
TR T RARER, FNE N RE 5g 2 BARE KT AR B AR o R0, d TR iE
gt AEPERS AATAS AT A9 B B 7o AH S, AATIBTREAR 2RI ], Fak inke ke Rt € 46 2
R IXFERIBIE T PR IR AR R T

SEAH ELAF R BRAS 2 By t 50 ) 22(QCD). i FERL 3 A1 FLREAH LA HY, 5 Ay ARORE 1 2 ) ik AR
e WAt R R 7 2 18035 AR ELAE FL S8 L T 22 B 8t AR ) B oY A8 B 7Rk 30 70t B ikl EL AR 98 12
(] ) T REARAR A o

SEAHIAEA S E AR, e AL —Maas (WEar) o BEIERRA —Fe, B8 —H
LG AT LG Ik, AT G RS HF: ol XMFomfEm, Bk 7 R-—F “@f5” aTeVA RS, B
P HAbRD tger, B 73718 50T oA ELAR I ROBE FOIEAL TARH IR B, BT sl 52 mm  R E, BAR
BRI G — HAR A S — BRI R, AEBAT H AR TR H AR R AR A AR I EEA . O 1 iR e 1A%
ARG E IR IE , PIERSA SN AL B 1 A AT AERE — PP AN e T, AT A 51 s AR ——A% 70,
TR AE AR T AR AR, Hrh S e AT BN T . Sy o T A b KL TR ARL 12
[P E IR F1e BRI N F— AR, IRAFLE RN S T e B AR g] 7y i A AT L iix
ANER, AR TeEA 1z A —M R 7)o fEARZ T Z A5 X AN ERUE 7 A1 BRI O SR AH B
VER HGE A TR 5, AT S Z A BCA BRI AR, X BIRAAAEE A RNE, MHSTFHEE% -k
AR BARIEE N, I — MBI R AR, X B0 2 HA i fE . %I E 11
WA S5 B, i AN AT St AR B A AR, 5 IR n=kh/c, HLHEN 0, ARMIE
——Binstein ZEitik. &SRB, RERN 1 FEFREN AR T, TEIERHTAERK x5
T HGEEBEN 0 AR RIS R AR PUE o B R& i A, oob il EA A TR E,
WY o R AR FARRIL R — € BRI, BRAREFT 15, ARSI I, R AZALEL Coulom FiR
% o KT IR EE Rt —Fhag i)y, B RIS GEN n A1 o BURMIEE AN ) 5 %7 B A 5K

BT/ RGEH R AR, — ORI OB s e Va I, FrBLE T SE T RO e, WL
% ERTDARGE, ERARRERIZM, oM. 557582 MLy, i FRP kBT A A R 1 2 R HEF 7,
T AN IR R 04 BB F 2 [ R 51 770 KRR BRI REE R . BEERERE NG, SME TRIEE 2B
AAFHORME L, 58721, S92 HFR, 2R litik. £ %2 EREEGEEYIET 7T
£ 1979 SEIRAERE M 224, DU KW e RSB R 4 80%, bl R0 9 gs Al A A A
HAEHWAREAMEAE IR P AR ST NA S, RIEARNR A .

4 HLREAE Sl AR R 2 T8 B 2R A

PER 2 S AT S B ) B B BB S R R 2, R A H R FRBEWIBUS . AR5 A AR B AR
. Db, @t HERRRE T AR OCSE IR R, SRS IR . N IR PR
AL LR, Q2 7\, (EARZ B4 RYDELA G0 D e IR AR I 5 B L ol 7 A8 ) 2R 1T B
ZE, AMRIFEIH . 2004 SV DURMIER 2957 T 5 50 25 P RO A A, BRI A5 172
B eI e AT 257 o

(—) HpEEtig

BETREAE IHEMARE MER. BEREERD NI, R, 60 FAZE S FHF,
PEER A Fy oo

WERFEIR A AEPIN SR T IR AR, B AR TR BN AR ST ARSI AR . 2 N5 AR
PR T B AT MERT . RERL T, ST B E G5 51 TAE A ASHORL 1 o IX — S SRR X SR S B
HUSRIEEEOE T AR ELR, JF HR 752 OV 1 o SRR EL RS BORL 7k SRl s “ B Js 2L
MBI 17E RGN o 58 LR ANRE LN BRI A R SR (1, Bl “SARL T 2 — Al shay
FIIRAR, B AR HAT AR T AR5 AT D tRE (K [RIE, AT AT AR 1 A 1R B oK
Pt sl “E . RAPER. BUREL S C U smAl TAF A S ra A gt — ook, AR T B AL i
R 5 S AR ELA R A O AR 7, BT LAFLRE R P 3 2 A AR

H1 87581 B AN 2R, AR PUAIR 2371 JeiE R IR A ELAE o T B e IR A7 AL,
W oL G — Lo NAVRIGPEST, W AT EIEYE . WA S ANt gliE ] R i s T35k, B

507



Academia Arena 2017;9(14s) http://www.sciencepub.net/academia

1%, TERALRAEBEE. BT HEsFenmEIER, [H2TRHA T EEEE R B mm ARk,
HfE—mnreE LIARITEMR K. IXANGEE M BHE R & . BHE AR S iR A R BT R E AR XN e s B
FRATAR G 2. G SRR 1A K B M HE R PR R, IS AMKRERIFE & AR R, XA 4 s gl
ZF, TR, A 60 FARE TR BT ItE .. F(Geoffrey Fo  Chew)%5 N5
AR AT WL R, RAA IR E TSR, B ARG H R ER B T 60 SFEARAIIS 1

(=) HEMERS AR AR R

SEH NI B 2 R G SRAR ELAE A . BRI N e A S, 8 10 em R ETER, e
Ae FL 15 5T Rl S AU SR AT, SEER A5 A TSR B F g L U R 255 . oA HAE R D iR A A 51 7
ERTHE A TE 5 0 1070 6%, BHERAN AR 556 51 AR . BRI EL ) s A BAE A SEf
feit, BRFRIEEE RN 0, HXTFHF, EH NIRRT TR ok 7B U BT

EFNNEALAEE P, SEEI A EATNE 71, 5 Coulombs  law #E Wz, Hdhz
KN E . P o A F N 29 A A GAER . Hideki Yukawa A A 58AH BAF IS © A48, 1S
A electric charge, IEVLHA T IX— . s8AH HAEH S BEE 771 R BT LA A BRI B . B —
oA EH AWRIER, XEFEERIXTT, & EXFRILR B e 1) MR RRIAR X, EAT038 L
FEEAFE, @51 15 /R IRMEX L), RAARAHEAR, w755 BAE 20T RHL
B, eI antt. A AR S BRI EUEANE, A4 S8 T =R R SRR .

(=) FRR~FE 2 B PHTAR

SFIEEARIN CPT w3, H P. T. CnlaRonaEa) i in) . B [a) S Al H faf L P A0 4 . 7E5RAE R AN
WAERF, Py T8 C AR FEZAZN . EF e LUEEYE, &8ss Ah 7S 4E CPT Bk
AT SRR XK, Py T. C =ANSFHEEFAEMA AL, (155 = MURGL. X Fh ¢ RN CPT
TEHE ) ) AR e AN R I FRR TR . FARSFIEYR — AR RO FEARABER 725 4, B4R R
AR, AAHTR R FRRE TG R R FRR, X FRRTFIEEE . TR E E B S5 TR
A RS AYEARECR, B — MO FE AN B AR FE R e A R, S ROUR R I F R
TH). SEGFRET, TESEAH B A A EAE R, R ER . XU R AR S| 23 R iz sl
AR,

5. sEAHEAE A RS

TEC AR EZE WA EAER S, #0650 DX RE Y. 7E58 1 SRR L, siAl B RS 2 2 EH
EJRFHES, A EAE R S S A 51 T AR RO SR A R TE R, B T ORFERIMS, A
BT SCECRRIE B I 5 . IR B 2\ R 55 40 ELAE AN s A ELAE A RO A TR 5L, R Ol S 25 Wik
BRI, WO ZEW. U N AFE R, NERAEAE23 8) FEAE T8 KB 77 T AN 77 T 48 %60 7
FLR, XBIRFEE AT, AR EE, s EAER AT, RIOvmEIEE, RAMERTZEKAE,
[FEPANKLF BT i electric  charge WA KR, EHFHBF 20, HyrS5RFZE, BF54rF2E (f
THEARME, BRERERIR , XFHEIER R 2 A FE R IARYEL 22 N sAH BAE i
MR aiE—iid, KRAME 0.4 FoKEE SR, RIS BEEF/N, BOREMHEF; BERKT 1%
K] LZBEATE T o X P A — o R0 71, BRI J7 M FEAEA BAE R 7B LR b o JERIAAHZA
JRIEEAE— B FESE b 7 W 2 1) B HE R A AR RO R MR ANRE B TR — NS AL E, A U IE 7
W2 AR EH .

DRI EE 2210 LS UE R, Coulombrs  law [ VS /& 10 em——10%cm. 2% (A4 B AR AR HE ) 5256
AU, 7RG IX BRI RGN, Coulombs law BLVFAIE A .

(D fEmBeLF AR E R EFIMRE, IExEFEUE R E R R e, Frpid
HAEHZWE! 71, WIF=AR, AR U2 R EE R, WA 5] i s k. Wik =& mmaAL
WM ST, TREER, 51 I RARILER K, X R g R A OB A T K AT, AN A AR
R B B 1E SR % 1 SO X 7E o B4 I Ry sl BAE FH 2 v 7, & b FLREAR B 51 23R 51 7158
%, fiERKFH T !

(2) "EERFER T EoH it 5, RE T YIRS A RS IEYE . 722007 4£)9 H 13 H (HA)
FERR RS, MK ZERE> R David Cassidy 1 Allen Mills 7R, A 1R BT # N FHER
(positronium, %5 Ps)A] LMAHE. 455, TR T HL 7R Z Ps2molecular positronium) I i E4f -

Frig 7z, IR —X EH T (positron, HLTHRYIFIEES) BT IEETIR 7. HTIEBRTRE
FHIHMAESR, ENUREZ KEWRSE], HELE. NER ENE, HHERETFEIETF-IERFX)Z B 1 EE

508



Academia Arena 2017;9(14s) http://www.sciencepub.net/academia

WA ELECN, JERR Ps2 431, XL RANESE TR H2. BT IER PRI E R A R0 1/1836, FitH
THEESTHRREHRE H2 > 7 ERE L,

SRIM, Ps2 HHEANIFFH 1 ININ K2 EH B R A EE 2 5K Clifford Surko Ko, 518 JE -1 7]
IR IS5 S AR, X DYASKEL T 18 78 Bl Se i LBk B WO (1 SRR

Ps2 7313 DA 2 301 — > EE o (RS2 ) SRR S ) R A AR R (P R ] P 55 R AR K, DA ES S 2R T
KBBUH AR . TESLIEF, Ps J5 178 B FEBCK Z AT KA SIS MU A B E iz —Fb. "

X — B ARE AT LR AR A I 51 J1H0 X — N EE R SLEFHE: W8, R IEARE TR 2N A
51 &R J1--W Sy, A, EATR R R AR A, X H AT b B, R X A
Sl kR R, T H, B2 R A RIS DR sRAZ Jj RG] Jy, X R AR IE SR B R, B
G Yy KT, AAREANS BN NETERERS T IERIEMBE X TER) AL )12
gl fi--i% A1, miH, BT IR R, R R E SRR, XA 1A 223G 2 K132 (G=Go
B-2, GO ZRNTMBIIG] F1FEE REL, B=1-v2/c21/2, v ER TS, ¢ 2I)LIJeE, AT
WAL =+ AR EE Co BT ¢ ATREZZE/NT C, v ATREIRR, B AIREiE/NT 1, B -2 RETR
K, G& GO RBL! YN, EASEHURE REN 10-36 5. XFE, &I IESPiE iR ), 2
ML B NBE RS 7! I, A TFAMUGIEFETUOIER, Ao B4 Rs), — el
I B S54RI AR 23 1 R AR RS, X AP RTRE, IE. OB TS, RN Y 6T BTEL, Ps T
EBHRBKZ R, A—B 8 0750 | !

I T P S T 1 B A LA AN R R RE T

6+ HEFIIEE KRN T H e SENL R Al vk

HLF PRI R B AR 2 FENZO B, H 72 DA 1 R [ 1 T MR BE ) s SRS R, eI 4 A
HEMNER . EEBEFIE N SR AR E IR L LTS “RAT AT TG IR R, B Afd R
BIXFERE T AT E—FE, S N . T ANER 2 s A E R A EHE R, FrLAET-
ERAS—FEEH D ERRIER”  [1] .

JRF AR SR RS, SEhr Bl ERER PB4 EKREE . TN RN 172,
JEHEAE RN, WA fIE AN RE R — W, R EA S R RS A SR R T E EN
15%, TR B eV BT RIS s A . IXBERRON IR B RENL”, A& TR,

TERAAHZS AR — B FE R R T 5 2 18] B HE AR o R VR AS A 28 i 2 2 0 R PR T AN
HE—ANFEALE, %A IESR 2 AR RS .

HAL 0 77 -5 i A B FH HLM AR FE 7 2 e AR oo M R B 2, AR AR RN [ 2 S R P AR o 1 Fry 2 201
T, BE— DU T R Attt 5 AR R B ) IE A o AR X — B AR A AEAE 11 e fa L, F T 4544
AR ) TR, SESRAH ELAE R R i, JERIAM S R 2 A B R IE R —.

5 57 P S DU R AR F1 b AR 5 1, AR AR s 45 & e 4 o TR HOFe e ME A — e R R BR 1%
Bl 1) BRLE ARk, BWREEMMHER A TR (PUSEREEE) Rfae. 2) HEEKTRE AR
BN, FTUAERE BNz TS RERE N EICR . X 0] LUE R A SRR R R R AR
3) HEEMITRERM LG SRt b/, X n] L ML AR AT A B AR 25 B e R 2 A R L AR 2 it
o (HRE AR — Sy E Wi a5 RENIERIh T : 1) IR LEE A rEmhsk, HAHANR TR N IZ
REfE R E IR, WA . PR FEA S IEHE. 2) ZRas G aeihsk, M2 ERr TR
MAZ AR BRI R, AR RATRNE, XA SIS, B E AR A R R E IR E U R . 3) Bl 233,
Bh 235, ‘fh 236 Fgh 238 HILLES G REM Z TG, AR AT BIRS E AR Z U 2 N BCE S . Bh 233, fh 235
Fdh 236 #ZZAHN, A 238 M MRRER, HAEEHANT LA %, 4 RENBRORE TP RT
O FHOREAESE, MfREMECRE T PR PR U 78 E . RTPMR T R FR
A TEIX — A% &5 6 R h 28 o 1 281 sl

EE PN
[1] [EEEM. HIZEmKR, #HEE%. M. b5 BlEEdEit. 1979.6.

7 SEAH LA A e A ELAT 5% 2R A SE B AR

(=) “[AMEA, SYEARR” IR

BrieAteR s H 23 Hil GEHEHRED  “FMEMT, RUEMAR” , RAFERMPRAMEIER, H
IR IR, PN FER AT O RS e AU T AT RE B« R DR .

509



Academia Arena 2017;9(14s) http://www.sciencepub.net/academia

B WITEE (BRZERTRA) TIEK RIS, Bt 22 8 R W2 AR 208 - SR aa i,
T B AR « Wi o s BT AR 1836 SEHEAT T MR SEIR S Y, A LRI (s [ LA R A4 2 TR
AR, FemiZe s /1.

KGNS XA AN BT, PR S AR R I I ER A B RIR AT, NS BT
FRPERIL “FPEA R G (HAURENTEAE LWL, b — e s s AEHAER R, UET
T ANERA _E B[R P Ay A B BRAR I B, K I 3 el R R HR ISR B S AT I O, RS BN
HEARTE R [ Pl Ay AR A AN T B SO 2R R PEAHVR” B R o SR TCAN IR 18 SC SV 2 BT 53 %8
AT ATERAKAE XA R ARFIEEE, (BB TS 3OS 2w R, BECH I
F R T SRS BT RS 2 S IR R EORIINAR G 18 . DRItL, SRR “ FPEARIR” 21 AL
S, EARFRHIEA SIS IR 5 R4 T 5

(D g B R AR Y JRy PR 1K

JE 5B R R AR TR B R S X A AR XS BRI o R R 1 L5 5 REFP R 1 1RG5 & BEAT I 45 5 BE LA,
INE T I AR ARIA” , 4GB 7 A RENS A VAR AZ BE ) DAY -4EZE S UK K AR (Bethe-Weizsacker
Relation), 1X— “AEXFRIL” SR 1 1AL & RE TP IR IF AR e & —FE . SsmAH TR F R4
T Z B RIARARL, IF HRt AR RS AR . XA T RES B 1L SR T s a0, ARG EA]
KA, BONEA T B[R FEAE R T o IR T2 POt B A SRR R Y, EAEAN 2 BUEAT A1
TRFHS, SRR E KR BRI . S fESRIH Jefferson SEI6 & HEAT ISR BoR, By A —ER R
BRI FEIZSR 10— WU A L8, B2 AR TR 1 (BIE T BRI SEE LR
RO T LR, RUTZPIFIZ LA R 30 “ 48287 BN &R 1, R NS A & ZE TRk —
B, s T ORI E AR AR, R IIRARIG E BOE R . (1]

(=) BAFFRIHRFL

V2 AMIRIr 7 (40 DNAD BZREATHI RIS i far,  (HAREAR EL 51 R AE K i SRER B, FROM A
PG BHEAZATAANEIL G077 A4 — 5 5 T 2289 T K P 8 Bty B/ TR 1K1 I L T i
R, ABANARERREL T LB ST . a3 [ A ARV B A 5K G Wong A ) ) A7 106 [R R Ha i AH TR
SIREAT 1 — L s e A B, AR R B A AR L 5 e AT EAE B T R NTE R N A B T g (2] —
AT I RE AR IS, R “RTEREARR” AR E MR, A REEE SR T RHEceE, HER
LG I 0T BTN S B, X0 R I, OB A RER BB R AR MR, JF AR VF 20 3
AR — RN ISR

EHVNIX PR ELR A S A EAF R I e AR AR R AN 2 )1 L 5 A0 ELAT L BRI AR
TAHEAE A& RS 138 1,32 )| 2 o I I (0 45 78

Sk
[1)] 3y 55324 12 #9189 T 2003 4£ Jhii.
[2]1 (3) 5324 11 8] 2003 &£ Jb.

8 WIVERE & 1A JE

MBHEEIEE R, MFAREE IS4 R BRI A s L2 M RHEAAR RIS AR EARIE ML —
B, REEZEN. TOTOIEEERNZRE, WEBZRE 2T, Rl g R ek, mes
TR R TEY e, B AE X B A B IR G R b, i PRI R, BRATWE B 55—
5. BBk, “LRMESNRIEFEEE WEERE, BEAAT ISR . 7 28R, WSS SEAERP A A7 AL
AER, BATBATT RN E, Nstiflfiridm. 5w, SEARBEHE RN RAH I, THRX BRI
W HRRERFATIRRZ BRI, AR AR TAER A BRI IR W 5 e PRk
PLRAF 5 R IRl AERIRG T 1, RS A IS AR, XA ZARMABP AR R EZE . AL AEZAR
T, SRR GHRAER B K, mERNAT, BT AR, JRRD 2 UARN S A H Al 5 T s 2
I BEAT SRR AOARAE, B R P RE R A AR LA BA R R RO I BOR BE R 4R R . A B ET 15, A
A ARPERMRFA T HRBAMRBSEAM B, REAER AR AR R R . R, SREERAD
7 HEIA S, 1 HORAE B

(1) HURL R e

22 e 43 PR RS PR ST AN % AR SRR S Ja . AR B A il S Sl iy, AR
RISEAEMEE R EIFIRTE G P AU A A RE R, RER ALA Rl 7 R AL fr R, BIAEAEREIRL: REIRLS

510



Academia Arena 2017;9(14s) http://www.sciencepub.net/academia

DA RBRAE . MW T ias), Salf 7 BRI Y, AR = AR, W
RIAE R BUAEREUNI BN &, BN A AT AT PRI — BN Sl A v A7 A2 BN AR 1 A
e AR, HEG AR RE R T R ERIE T R . X RS OB R R R R IE, R T
B 5 BE R IR 2R o AT AR PRIy = A7 T - ¥ electric  field R FRL IR BELAS FRLOE BE OIS 0, electric
field F 14 FL FELBELA FELIAT RO 0T, 377 v 0 PR SR 2 BEL AV O 5 O M o PELTAA i B P ABE P A2 DR FRUR B R AN AR
BRI R A FLE o B B ) — PRI e PR B W) BT AT PR B0 AT SR B AT ORAIE FE A AN ]
REsE AP 2, HAT AN AT RE 7 B AT

(2) Bl E A BE

IR BB BA5 0, WA EAER, WORE 7R B R EOREPIRS . 511 RIS E
AR PR — e R R R, tREE R — MR IUE R RIABEA T RE L, FHBAT R B &Y. )
WP EIE, e ieantiirt. EREBEATR FHHE AR EINRZ] T .

(3) B4 T4 51E HE R KIFHER R

I G S B AE -t ARSI A A K™ A, B TSR ES T T S 4 S AR R BHIEOS R: W)
JAEIEBN), BRI RFFELEA T ERIRS CRIAPIRES) fJE e, BIIE . X BERBIRB R S5
RER X ERIMEE, AURZEME, MREMIE. fERB WSS EaE RS i BT FEER
AE. VIFGEIEEN, IEsh I AR B AR . AR . YIREA B E RS RE R, 2R AW
MEEERNIS AL, AR PEPRES CEMREZEEIRES . PO e wCR sl T, Bl A
KB BRI AS KPR - ISP DR A P BRIRAS B SR s 1fo3@ sh 420 o 18] A AH LA FH LI 20l
AT, ABELES P75 PG AR T W i A SR R T JE G TENLE s 1] AR ELAE
HEERBIAE S W« OV b e AR, SO FL R RIS SRS M EE TS o AR /Kb Rt A0 X G
IR AT A2 BN 5L B AUEATRL A o S5 a6 i U eSS R4 B S B P HPIRAS 1R SO, T sl R SO A7) o e 2 Gl
BRACHD SRUE AN SRS A ZRIR, DERF LA TR, R4, HL b, msoke &Y
B A>T A RE A IR B NSNS TRV HE L R, AW 53R 5 R RS e AT A

5/4/2017

511



