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X KR SR AT A x'=0, FIIZE (5) ME—1JifE x=bet/a

WERIRATH K 15 ST T K Iz sh s BN v, JATHEE v=bc/a  (6)

[F—&d v TR (5) B, RERANHE K05 — s T K R, s HE K 1— 5
FEXTF KR (FRmf x 5D, Sz, FRATATLASR E v P AA R JR B FH G

WA, WRYE MXVEEREE” , f K BT KRR LB AT RS, UG IS T i KA
W IR T K ORFE I R AT K B O T B —F B K WS x5l B i s a7, ATATREMK
X KAAAS PR IXERERNTY AT ¢ (K BIBED B— ANl e, #li =0, 11X ¢ 1E, 3K
TN (5D W —ADTTERR 3] X' = ax.

BRIk, anfAe KABAR Il &, 'l P SOHBR I BEES N Ax'=1, 1% RUEEFRAT TR I PRI o AH 58 ) e ah
& Ax=1/a (1)

HRETIRMN K (t=0) fatid, 1mHmRELANIMTTRE (5 HE FBERERA (b, TAEH
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x'=a(1-v¥/ ) x

HI AT, 7E x B EARRREEES 1 ORI T KO P, FEFRATTERIE oK i BE B

AX'=a(1-v¥/ ¢ (7a) Fir,

RAELL BRI, XML AW, Bk (7)) i Ax BT (7a) 0 Ax', XFERRA IS
Fla’=1/(1-v¥/c») (Tb)

JifE (6) Al (7b) PEEE a M b, £ (5 FARNXHAHEME, B2 7 CELHRM T EEA
Tife:

t'= (t—xv/c®) / V(I=VTc)  (8)

TR TR HE S Lorentz transformation i FE, w5 F 4802 RAERH, B ATRIAL A LT N2
2 2, 2 20 22 a2 22
Sefp—, XTY I SCD XTAYTAIT =T g O

X '= (x-vt) /¥ (I=V7 ) }

| " J—

Spp—, X apxt+apt r=ajt+ayx e G G Anpplgrsr, HG = V40, v
"

gpp=, V=Y, 2'=z,

gesk G, G, Qo Dopfl, G, ATLLEE]
1 3 v 1 pPr/c

allzm’alz_ W’azlzm’azzz_l_—ﬁz EP'B:

BB X DU E AR B4 —, 7T LA15 3 Lorentz transformation
. ox—vt _t—fx/c

x'= t'

\,1—,32 y'zy, Z'=z, Vl_lgz .

Einstein R4 PN EARBR I, LB ERHE, AT BRI YRR, wiaed S Lorentz
transformation. 4kMA XGRS : BFE. FEEES BRSBTS . B, RERAFEABR AL,
AEXT V8 BB 25 W2 IER Y o Einstein E6/ T Lorentz transformation Fah& SFIER, $#&H AR EM: ¥
R PR REE YR SRS AR kA . WA LALBERL: YR BT i e A R TN o« R 1R
BT, 2PN R A R, ABEIRIESPRE AR AR . 114, AR X AEE Mg
B— AR, AN E,

PSR AEAE SO 2 2 W RN IR AR B, A REFMFS M — RS ET R K

‘P=£exp27ziv[t—£} ‘P'=£'exp27ziv'(t'—£J
r c). r c

an
il = xcos@+ysin® r'=x'cosf'+y'sind |,

BRA (12) fi—AERRRRARL D F—ARRXTH ¢/, B
[ xcosd ysinHJ
V| t— —
C C

13

rV
v'(t' j
B2 (12 Ja— PN RAXAE C 22 H A ET =N R AN LA Q25— R A2 W ¢/,

Kl
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c\1+ fcosd' B 1+ fcosé'

V,{l+,8cos€'} t—i( B +cosf' J_ y{\/lﬂz sin@'}]

[ a2

! 'B (14)
BSCHEXTIR A (14) 550 (13) & XM IURE N IZAHSE, KIS H

| 1+ S cosé' ) 1— B2 sin @'
V:‘,{—J cosg o Breost o 51—/ sin

2 1 1
J1-4 1+ fcosf' 1+ fcosf (15
Einstein 7£ 1905 4F CIBBIMART BN /15 ) — XS SCHXTRET, M Lorentz transformation H#E5 H
TR 2E . BRATIIEHS EARKATAE R 2 A (X=0) ER—MMERRE 8 (MEAART R r R0
FHEPTR) « T=0MT=1XNT1ZMZENFRHE. S TIXPIRER, Lorentz transformation 55 —F1%H

2 2
PR =0 Al = Ll —ut e

Mor EHWr, ZE DOEE uiggh; WRANSHEYRE AT, 25 ORI 2 B pr 2 i A2 1A,

i =2 e Rt 1 bt 2 BE R AR T o S C K BT R R
AT BI RN B X

IS, AR 2NN SRR, SRR 1 F R

RV © R (=0) E BSO8R, 0 A1 =1 A7 T 60 B

. % TIPS, Lorentz transformation B3 — MBI T =0, T= Vl-u'ie® | p sy
BT, bR LR u GEEs MK R, e YR 2 BT R 1A, T

Unll=21e® g, gpmite 1 pboh b, RGN LR E AR T . M C 7B By —FI R T
29 R P 03 S
(=) . “Lorentz transformation” 45 /5% 2

EFTR: R3S R X I IE T Lo SR T IR A, JI S RIGHEIEON €. R7E S R

A FAR AR,
0 o A
|ut| Lo |

BAR, FHFALE S RAAFR AN Xa'=Lo, Ta'=t

HF ATES RIFAARN iZN: Xa=0As, Ta=t, OAs K S RAEEIGE, KA :

OAs'=k * OAs ~ =e=ee- D

MWEHE LA H: OAs'=00's'+0'As’  ===ee @))

fE LM (1) (2) :KH, OAs & OATE S ZHMIEE, OAsE OA £ S RZHHIHEE, 00's & 00
ESRPFMIESE, ST ut, OCASTROALESZPTHES, 4T Lo, k=tR5 T (l-uvuw) .

Fi, B (D) . (2) 5: k+ 0As=00's'+0'As’, OAs= (Lotut') /k ===+ 3, 4555t A TE
S AR N Xa'=Lo, Ta'=t' FI7E S ZA R Xa=0As, R (3) AJHH: Xa= (Xa'+ut) /k CGXHiE X AL
FREELH D , WEFIETTELE H: OAs=0'As+O0's  «+++- (4) JXH: OAs N OA 7£ S R,
LT Xa; O'As HO'ATES ZFIIEES, MiZZ T k+0'As, Blke+Xa; 00's HOOTES ZPHIEHE, &
Fut. Kk, X 4 75N Xa=k e+ Xa'+ut oo (5, 5 g5 LHCAERM Xa L,

AR ke Xa't+ut= (Xa'+ut) KM EXFBH t5: = (C+uXa/ee) /k  CGXFE t ALPRATIE A H D)
XU, AHXT I BBl AR 12 5 N AR RS Y, RUAEHE B0 BOU 2 #5771 e g
2. (1) 3 Binstein M8, W EZ B0 (0] BEAK 20 SLDAZ0A RN S i 26k Ho—, PIAMBIE R ATE X IE
gl K=, FENEPNEEWIHE A CS%E R TR EEA MR S — 5 B A M Es) T RN — AN EE
FIRPAHLLERL, A RN T8 ER T o WA XA 2 HARAA T RE M ZE RN IN A IK o LEB SORIRH R Hh i (8] i
KHABWRE R EPERE T, WA RN AR R R A .
(=) . “Lorentz transformation” /#5774 3
SR 22 e FRATPHE SR B AR 8 AR 4 A 20, 1R 24 3N L MR 5 A A4 ) 1 (] B AN A2 1
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BRI WIRATA TET LUS AR FIHE 7= ict, W4, EWTE § 1-2 HLATE I — S5 0F R 0 R R LA
DAL DU 2% T8 A FRORE R S PR 7t 5 e DB R B B o ERLRFRATTPT DA, PR IR AR 4, A 25 A i A7 7E DY
FEAME] x5y, oz T ARIEEES AR MR . (HOR XA A AR RGP S iess . L, AT T
ARBRENR H AR PATRE SN I MR, RO IRANL 24 2 (M AR R A3 — T L IR ] 2% e — 1
M. ATEL, PrEsRiaeHe, 80 ERCAFRORNURASR RS x y, 2 THIBER. . DUREZS A N A — D i
¥, ATLA NN AAEANAFE Xy, vz, zx, x 7, Ty, Tz WRJNER: CIEWTE =N — Yl iek:
WA RN xps yz, zx ZASPIABIIEEE ) o HA, A= (U AR = R AR bR, EATITATIE & ) 25 A
JEFA 2o AT TAE x TP ReR:, X y 5 2z RARR AR & oONTERAR, Ba, BrIHARRRASR
Ft i BA R kg

x=xcon ¥ —7’sin ¥, T=Xx’sin ¥ + T’con ¥ D

BATRAEZER B B —MIESE RA K 20— MENESE RS KR RA, K VGEE Vi X #ixf K
YEMIIHES) . EIXFEN T, SR JH 2 0AER x S AR bR 7 KA. BTPLX AN S L2146 (1) R
o IUAE R T E FeE M @, 1 ¢ MALSHXTERE VA K. AR A S RS K FIBFRIE S AE K
WHIZsN. 1XB, x =0, Mma1)r5#k: x=-71sin¥; 7=7’con¥. (2

AHERTTIS x/ 7=-tan ¥ 3

2 t=ict, T x/t B K X KHIEE Ve B, tan v =iVie 4)

Mz sin o= @Ve)/(1-VA"?, cos v=1/(1-V*/H)"? (5)

BNQ), B: x=@-iV )A-V/D?, y=y, z=2, t=( 7+ iVx’le)(1-VPc)'?
(6)

¥ r=ict, 1’ =ictfUN, BEHE
x=+VO)YA-VAD'2, y=y, z=2,

t=(+ VIV c?)'? (7)
XA FrESR AR e A BRI 2, B4 R Ea. [2]
4. Part A. Lorentz B2 Lorentz transformation FJ#ES 7775 4

ST T BN [A] 2 [AIARSE, PG DU IR R~ . WHAMEPER K, Ko K FAEFR X=(x;5 x2»
X3, Xg)(xg=ict), KABARR X'=(x/', xX'» X3'» x)(x4=ict). i=Sqrt(-1), NTEGIBEHK. KEKFEEZN v. &
=0 PiAhs RIF S E A, HHXEAT RS — fOGIR ARG GE S 53, FRATIE P A AL bR & AR
BB AERME LR AT LOGHE o WRRAERE . HHIE ST R=(ct)’=x,x,+x;" in K and
R2=(ct')y’=x,"+x,"+x37 in K’o FILLA: x 2 Hx74%57 -c0=0 , x,"+x,7x5"-c*t7=0 , XFERUANE: x+x +xs
CE=p(v)* (X% xs P t) , H p(v)=0 A TTRERE A SRR, Fon i THIXTE sl B R A T e
AL, HR T K, KPREMFRIE, BATBIRE p’(v) =1 = p(v)=1, ZFERATHALE K, KRN 25 %
JERLI o FERMIRIFR R — VU 2R — 5 x 0 s -0t0= x40t (1), IR R R i i
BEYRRHZ: <X, X>=<X, X'> (2) o HlfAHEFEE R, SRR X=F(X'; v)  (3)-
fEEERAB QS LARE . F—NMRERE, vENSH, 8 KAREK ZPMEE. RATHE—TER
PER . BT AR REM IR, B4 F LIRAME— A #: G.

X=G(X; v)  (4), FFXZEMEES FRSHRE: GX; v=FX, -v)  (5), @), )R
F, Eﬂ‘JIBEﬁ%IJ F SR SE B AR e, () RN I 2 P AR A 1 B 5 PR A o 2 1 A8 40 T DU R B R X'= X A(v),
X=X'A(v) (©6)

AT ()RR T (SRR . AV TUBAERE, 45 16 DNITER T EHE

B RAI4E: <X, X>=<X', X'>; X=XA(v); X=XA"'V)EEHERBESHATLIEY, ANV)RFIER,
ITIER AR, XHA 12 M7, FrAEZ NS HE .

FHERE K, KKR: For x/'=x,'=x3'=0, X MJAMIREALER vt X =ANS5 AT, (H 2 R Is E SR R
AWIMNITEER t At BT DAIAEIR = AN S A S T—A, FATER =AJCEFFE; For xi=x,=x3=0, X'
(IR IR S N -vt'e XA R =AM IRPEIRATA T —H 2 T HEFE A(v)o

DL A2 Lorentz AR ¥R (4 S . WIRFERMb, I+ HIRZI—2%, RBiZiTie Lorentz B, '&/& O3, i,

Pe SURIRT 28 1A : WK N L IMREHIN RSB 5210 (xo, yo, 200 FIILL YU S EIEF), A
N A, %N BN A—B,
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NIAXTHZEE AN x.=x (gect) ; Fx, = Yo F (C +ou)t

. u . u
WX, A g Yae=C By — ¥b =

W x BH1E) - A—B ARSI AR CRUBI SR SR K

FIAS Lo=xp — X, = ¢ty —¢ ty=c" (tp-t,) FIBIA Ly= Xup — Xua= (c + 1) - (t p-t,)

MIZF AN AL - L,- L= (c+u) * (tp-t) —c (tpt)=u- (tyt) =u -/t
X, + (c+u )t-— CtysVorZo

c+u,

PeSURR N 0,-0,=V [

Lorentz transformation 5t A& {745 DU Z4E O R IG5 23 (8] B AN AR [ I 25 AR B AR e, T PR DU 4 O R PG 5 25 (1)
& AN AR I8 25 AR A 6 I 2R

TGRS ZAZ 08T W SRAREAE LS ET G550 S E 8 (HAX G DUEE v
BAMZRAR, ET (D) B3R EECEIIRE, ERTHmEATN. mMSRASFamENERED T
—WAARRAHAHE B 5 R EI B RE m v 2 /2, GRAEHREE h v /2=mc® /2=m(d 1 /dt)* /2 AT, T4

m(d v 7 /dt ©)*/2=mc*-h v /2-m v * 2=mc* -mc? /2-m v * /2=mc* /2-m v * /2=mc” (1- v * /¢* )2=m(d 1 /dt)* (1-
v2/c2)2d L 7 /dt 7 =(d v /dt) ¥ (1- v 2/c?)

2 dt ~ =dt, dv "=dt v(1-v2/c*), Zdr “=d: dt “=dt/ v (1-v2/c*). BEIRREHT AN E
R 25 R REL D 2670 e o R BHARXHIR I A2 3 I 2, [RIITE R K iz 2h 7y m) B, 234
& G AR
(W) . BFZEE RS RS T

2 SR & Si 5 HFRIAT— B R A R Ae 22720 4, AP JiR B 25 B2 A8 46 S D)1 e 534 &R
it R R gD RO Y e
4  P=hk

THEH FR—AMEE Rk, KR AR, RO e %55

HREREX M EEE, BIRER S, N 55 I3 ARG 2R S WX ol V2 V3 ardiEE, Tt
25t S2 ampe V2, R4

Xy =7 Vol — X))

L, = 72{1‘1 —kyvyx,) (8-1)

Xy =73t —x;)

Ly = 731{2 —kyv3x,) (8-2)

Xy = V3Vit, —x;)

;= 73;@2 —kyvyx,) (8-3)

R (8-1) AN (8-3) 13
X3 =V, nl(v, = vt —(L=kyv,v5)x,]
ty =y Xnl(l =k, vy v )t —(kyv, —kyyvy )X, ] (8-4)
H#g (8-2) 5 (8-4) &A1

VaVan(l=kvyvyy) = v5 = 7,75 (L= kyyv,vs,)
HIEs) ky=ky, =k

B 2R A % 1] FIVE AR S50 IR BV R R &R, VR R BN AC 283 B RS i (B~ 7
HT AN 5 SCAB PR RO
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1
v, =k ?
PR ARAARHE W X TR MR R, — B AR — M R piE s A B R, W%
5 AR [ HL A AR 2 2R I8 Bl Rt PR R

% (1 fEsrETE S £31S R MRS T

— V—Uy

(D
2 2 2 2
" u” +u +u =y
1
k =—=, u, =v, cos @
AR Vi
u, =v,sin 6cos ¢, u, =sin @ sin ¢
s w0k, )
us +u, tu, = S
WA (I=hvu)
2
(v=v, cos 0)* +(1— ), ” sin> 0
_ Vi
- (l_vc059)2

Vi

(v—v,cos0) + (v, —v*)sin’ 0 ,
= vk

(v, —vcos 0)’
2
:Vk

EW T ke, T A g 2§ (60 200wk e i 2 ) 6
s=xt+y +2° —vk2t2 =k(x*+y +z°)-1

IR (A RGN HEIS : ISR ZE AR ORARIN A (AT B ANAR o FOI SORE S ] 2801, B ] PR B 22 [ [ P i A st
HIAE B RIFIZE RIS —Rh e R ——— B AR R SR 2R R AR AN Y, BRI S HY U 4 22 (8]
BRCEATHE -8l

dx2 +dy2 +dz2-c2dR2 =dx2 +dy2+dz2-c2dt2

Einstein 48 AT 2XFif 22 @il S A4 A T XRERTIRA : ARECPR SR e, FH 22 [RIFORS [R) 45 & T Y
VO4EELETX, AT ERIEE da N i A BE DARTAYEELE, X P M 3 o 22 IRt RIS B 7

FE IR Ry 2= rp, — MBI R A S A (R ARAE Rl — S (RIS B AR B 8] [R]RE

diy a0 AR Ay 0, a0 L 85— AT L AR 2 DU R 5

2 2 2
Evgﬂ%ﬁﬁ§$m%,Lﬁ%ﬁmwmmﬁﬁw,émmﬁﬁJwﬁ+“2+”3

2 2 2
s, N TR TR e e,
(cdt0 )2 = (cdt)2 —dx —dx,’ —dx;’,

R R

(1.D
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(cmozzﬂmoz—ﬁz—ﬂz—ﬂ?

(1.2)
@ﬁﬁ%ﬁ%ﬁ%,Lﬁ%ﬁ%%ﬁﬁﬁ%ﬁﬁﬁ%ﬁﬁﬁmo%(M)ﬁ%%%ﬁ@@dﬁ,%
dt
dt = ——;

v 2
(2]
¢ (13)
(12 REEFHARARM, 5
m,

A% : '
(1)
¢ (1.4)

B o(1.3) XA (1.4) LT, 5
m _dt

mo_wQ

m=

(1.5)
B, R M 50 AL 9O S R e A R B A . [RIRE, Bhi P 5% A Al kg AX i 2 52 Ak R
IR, RS =AU - fE Y S R h R, BT R A ) A

N N LS (b L
B _ax'
R d
Pz'_dxz'
B dv,
B _dsy
B B dxs

(1.6)

BSCHXE 0 _EIR G587 iHE7R T INTE) . RSP, S8l Z A B AFERC &R, 20l KR SEIE
W T s . JAHERES A B A 0 — N EAR SRR, By B SR R BRI o Ry X T U0
PEZR, VR SR AN &7 G5 55 Z AR I T 18] g R 2 [ ) e i A 7] — AR LR

2 k-
(1] 5T MR , FilEREE AR 1964, 8, 31 11,
[2] (%), JLJLEATE . EM.SEBEIE 2455, R0, RANE i, NIRFEE ikt 1958 4 8 A5 —ik, 2 14—15
s
6 Bk SUHXHE IR 252 46

FHAFRANT I ? W AN IZEN RGN, YIS SR W S 2E, B2 X8 . ARHE XS 1 E X,
FNAINT I, WA =AEARER. H—, EHHNBEINRGAE: £, MBI REHELTB)
BFHEPIRA (Binstein FIRREFIMEIRE) 5 B=, RETEFGYR (F) 10, E=2RM0MEA BT
EORRT S #S, A2 FIE RS

FIXEAEAE TSNSl Rtz H, BENEFE RS, BEAHANEHSL 2. B, TESIEF
R, B2 Be R RGN . R ISR SRR ISR . SR P E I TEA T B
—FE 0 (AR RS RIBRHEEE M) o RN A B —MEM T,
IR TR 1 FT A TR AT AW ? AL 3 2 RN SCRHSS 18 A IR S AN BRAR ) C2518), BFRIANS] ) R %
Ak .
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A THTEEE, SRR B SR e RO A . MIREEANSZ NI, BT 32 & A E R 2
0L, BERGORFFFEE 1ER, BE1EE), LR TR B E R . N EEANESS T R4+,
SRS TS B AR I 2 B —— A8 . AEFREN B HARSIERE TR A Galileo Z8# T A
K1, WL T SA B E LS E R b WRIEH A B xR, R R Ar R AR AT R
YERPIHRSE . U A B AN e BE ORGSR

RV SR EL T VR BA], AR ST R B AGE s RSt X T F - FH s R A R g, BAa IR
XM ECEY BT RE . MIPEREE, & BRI B R — o PR, o 5 2 B B R B

2R MR RIS 2 AR ? EAXTEE R GeH, TR S B A2 6] 2 [5G R, AR 1 Y
A, [R]—FAF R AR I AR AL, AR RIS AR

THERAAXH S ES R, KA SRR = 2 (8 E 22 50,

”
P
o, ST
N
-
Q
[ E2] [ B3]

(& 217, fEdER b, APAIELRG S ME, W RGNFHERSL RGP LR 2 RG08
BERG, RGP T . £ T=t=0 i, MAFKHEA. 3T AT L LLEE V IFR 1 X J7 35S 301 F,
MIE S 05T, JOfE = RGP RN E t, £ X KRG A TREWE— & P, RGN & LR
IR ORFFTAT . SO R, Bl E R RS, i T ARKIEEEE T F-—Z 80P, B2
(I 25 R A2

ctoos&—vE=ctoos 0 (A) . ctsm&=ctemn b _ (B)

B (A Rl (B) WP E T EMNE o - 2evfcos @ +vie? =c* ¢

T J v v
—=,l-—rcosa+—
K LA BTG, ¢

< A (3)
FE[E 2056 AH RIS 0L T, SO E R I 1R, [ 3]s, TS AR IR i 25 AR i (387 A 3K

2
' Jl—z—vms ,5+v—2
T [ [ ——e (4)
(3) A (4) 3, HRA IR, AR () —RR T, BN A 18, BErAExT e, Eotidis
BARXS IR BN R AR AL S A, R AR I S T A R
M (3) B AN 2= AR e 07 [ AR«

T v T v

R — =]+
(1) Ha=anf, & ¢ () HE=TR, ¢ & JX P FZ G A AT IR I 3 AR 4 4 3
m . w ! T T vt
0= — _— = 4+ — - —= -
3 % 2, f T mT 2w, N e SRR i

£ /A
FH P IEZ R, BT TEPIRE, EIXEERAE, FEEEIAN . BAhES T, ica

GRS
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FH O AT RS BT H IV RS AT H WA DR v ST 25
ET=1=0pf, YHY &E&. A9 MTYFREshfFER, ARG — BN u 3, TG
Mk, AREAEARFNRG T M h, SEAFFRE TG BKE— &8P, W[ 415 A FE—
HE, A AR

wtcos@—vi=utoos 8 (¢) mfsm&=wTsn §_ %
R B AR, Wttt — 2uve cosa vt =utrt
2RIk SEECE
T v pt
—=l-—coza+ —
u R (5

: 2

—=,l1-—cos §+—

T J u R — (6), (5 A (6) X, #MEMANETHEARGH, HIRE KK
XIS WA, BN E R TSN 2R T7 PR E. ] WL, 528 v 7 R

[xj [cosh¢ sinh¢j[x'j | V2
= . , }/: -
W 2 e R R Rk g k. ) (sinh@ coshg\et') g c?

sinh ¢ =)/K,cosh¢ =y
c

’

ygsmh¢=—isini;5’cosh¢=cosi¢
L(¢)_[cosh¢ sinh¢J_£cosi¢ —sini¢j

sinh@ cosh¢ —sini¢ cosi¢g
M(z) = az+b
ATDATER, 98- G 25 AR 4 12 5238 pR B ) S b 5 S AR e cz+d

FERRPRER R, A B S RAZ OB . BB IESENE . IR 1 8 SR &R IR 4509 AWt
RAVHSC A 2 8 AR RS R AR B 2 B, i HAE B WS iy ORI B BR RS (P ok 5t B IE g PR =
FIAGEI e FTUAE D 22 X A P B D A B E S 7 BRI ASA] o 24 SR TR AR IR PR 22 1] i B 28 2 T
—ANREB o TS 4 5 SCIE S A 1A R R SCAE AR ELE 7 R LA P I PR 2 T A M A R S 2R 7 B Ak 1 e 8
&, BIAELLREE ) C[0,1], ~FJ7 AR R &S 7] L2(0,1)56 . HUIX S s #0E it FH I8 o 402 ) o 1) s 37
HOSCEIE, FRAT T RT IR A — S5 55l D5 REANRR 70 05 RE BOMR B A AEVEAME—VE 0 SRR AT, a2 0T
AR IR A], IR AP E s A L R IS RS 8] 55, BN MR R 0 7 REANAR 23 T A AEPE AT E — Pk 2
AT A,

JURT 57— AN D7 1 AR R e R Aot e o T g LA i A, SR ) LA e R, St A e 20 J LA o 2 R 5
THREWMR, KERBGDAUR GRS (ERRK I LT BB 1952 2 (Riemann) JL{F], 48]
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ot e ST ER RS, T A K FEROT MR AR OT I IEE TR, U REUERE AL RR R T . (H S AR
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IR R, RET X2 R HIRZIRATE SR, 52 2 (8RN A (] i 5 #Ro6 CLR B R BER B8 K520 .
IR, 5 NEE RIS b Al B 2S5, SR SRR AM S BEEMESTE—E T . 7 Bk
FI<BEH®”: “ARAIIAR RAE—AN RO R BIRS [R]TRIRE N, KB BB E FIRIEIRES . IR RS FRY, HamT
RGN, 7

TEARXT Ve, B () A0 2 (B ARBR R B AE I ZE ], IRA0ATAR P AN 25 (8] AL A B BAE R Z 3 —FF . BEana] bA
B AR, 155 — A2 (A AL bR H B 25— A8 2SR ABBR I & o Bl & BR F— A EAH
TEAS FO% R R IA DULAB AN CAVE A B4, W2 TR e R ARdb AIvadb g B (1 e B=1. 609 A~ H) . &Ll
NATZEAXS VS A a] LA RIS ) A4 b, & A2 IHAORSTE) CRARME B N A b B R R EE S (BLYG#D
B o W AR DY A FRAE N TS A 23 PR DU 45 2 1] ch 4 2 A B 1 TR R E I .

X SCRHRT S I Je it 25, BIVEAR 2GRS 25, WA & N IR Rk

(S1), ATA RIES 25 A PR (S2), BT FRT 2577 [ AR & AL

X B AT PO ZFR VSRR, A UERIURR A . X B AR mes i 2 FIE A 24 I 25 2 143 e
7=, 1 Eet), 3 4. WA SRR T AR 4 4TS A, BRI 4 ERE . FTE R
73 7 1) 5 A2 ~SPRLHR R B B 5 BT A 1 25 18] 77 T 305 A2 P AL PR AR e A BT A A A X 20 1 L2283l IR 5 P 2 R
Z A AL IR FRAE -

AR W B 25 PR SR X I 6 AR s AR B R A e, IXANAR i BLAT 10D S L PN DR 44, N2 RR P34,
N3XFARPE3AN) 5 R, AW AR AR o 84 ZEI 25 RS FRYE XS B A8 28 AL B AR #e,  IX
AN A B 10N S E AL P SIFR 4, S2AFRIE6AS) 3 TR, B SRS R EFA AT
2 1) 2 A X B 1) P 2 ), B T) A A Ko = ) ) B i), 48— 78 3 B X M

B SUH S8 7 DU 4R 2= I BUFAE S, FLA FURN AR 1 = 4 e 5o 2 [a) il — eI TRl AR 7] o 8 e X B M3
B TR AT S [E) EE e 5, AR — P S E L &, 2R TAERTRIF B LR . Einstein 7E8E SUAHXT 1
R O B AR e AR R OO 4 A R SR X B e A, R IR =R 2 B =T, 7 111 1908
SR R AERNE P Rl FRAE IR ARATT I T A0 5% T 25 (8] RIS (8] PR v 2 M S S04 B 2 - 3 vy
ZER, TIXEL A EZTE, MATRAER . WA UUG, B 2 18] A0 B e st (] RV 7 40 [7] BH 52 A0
g, RN RN & RE4EFr—FI ML SEE . 7 (2] X387 WAR S SRS BT SR SRR 1
RIBIRAL T e %, KA m ke L.

Einstein 8 =4 [ 25 ) F—4E (B[R] & JF 3] —id, 7R85 R )LABbRERAE b, DU4ERt S ARkRGIST 1o B A
Xe s T VRN R ALAE I 0 = (BN B [ E A 5T A4 —14:, space-time ANEEEIR 12 S — I HEAK,
(B2 VA T8I A 5 28 B A B . AE 28 =48 Euclid 25 848 JT, R L6235 (7] HAE — M pl T 5238 1)
P04k space-time . 78 LB SRR T, B 22 R R M s = R . 785 [Bl——H ) F
AT A R H LR IE B kL st — SR B —— Ak . ASAR AN L B[R] 1] g A 2 [R] TB] B, 1M 2 space-time 2§
LK, BAsAS HAAS=AP—ACAL,As?=AI"—ACA?, AR FHXAES, RS EAZE
JRIE R IR dS=0", BRI« B AR R, AT AW, RS FAR R FR R — AR R AN
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NE, WA, EEFAHRGEAYINE (3] . BEEEE w7, “<2a g 7ot S0, BRI
AR JFRE (dS=0) 772 T dS NARFAERIE I : “BAVE B MREZEMLEL: PADFIFRIERETA
BEZ % R G BA R —FER, R H— MRS RGURHRIUEN 57— DS E RGN, ER— AR . X
F A At e AR 2R R (4] T AL I 2 A B PR AN A

Minkowsk $5 Hi:  “FRE [APHRATHE A A3 1] I [ADUL 22 /2SI BE 22 1) 8 b7 AR R AL AL, B
ok Ry 2 TR B R T3 S AR AR R — 2, AT I P& 4 & IR 9 — UOT (1 SE7E
Minkowsk 4 8] LI [ 26 L HORRARL, B 17 B[] A2 (8] (AR Jo 22 001, DALV AR 28R K A AR A2 “ I [ 2
2 [ AR AP R T AR AR AP 5 A5 S AR IR i XU AL (o2 R AR AR (-7 J7 RIS [) AR AR (K107 4455 A
[FD 1, B 2E T OGHE A SR KO HERTJE LA EARAS RE SR IAG 2048 e BIHA 1 X 3

Z2 k-

[1] MOwRS1E BV , WEEH AR HRE: 2003 4F 3 Hhiz 218 7T,

[2] ()25 « M E . EBEE CRFEFHERMAEBY , WEFHAREE 2001 4 8 ARk 276 T1) .
[31 W (%) L12-13, P6.

[41 W (%) L21-23, P7.

4. J7 XS R 20 R

SEF T ST, BT 5 S8R =2 ih, 75 2SR SbAEA X 20 B 2R IE sh i S R R e A7
TR (FERS 23 B RIS Ya BBl N BT LA AE AT B 2kiz s, ] LA EREIRESIRA) o HTRXAER, 73U
SoF i o R 25 TR, — R T AN R M IR 2 B R RS T840 24N 25 AT AR, BV G I ot o7 ) £ 0
TEANAR (AR bR AR M 2 ZECE D o FE] SORXTE A, B 25 I R BRI A3 1R BE BT 2 1) LA i) f T 5 o AEZ i)
NSRS space-time H, PRI [A] HYRE — AW E 10 7 s 38 0, AR 2 [ FRRE AT LAY [ 5238 ek
Wb, BIERN S [A) 7 mR PAX ks 72T SRS, SRR e 26 (BBR3ERE) AT AT,

— AN, DA SRS N ERE FERE A 32 1 2 B e AR 2 (1] -

(C1), P M2 I8) SR FRL:  (C2), B 4 8] 5 18l B2 AL

AT A BT 123 (8] s #R PAL R 2 an SRS 8] 2 N A5 OS2SR, T 245 () R 350 4 ) 2 HE AR
TR 2 M AE 7 A — L3505y, WD U 23 A fHAR D IR AR & R SC MR

RIS SLR B KR 2 (R R R R B R0 A0 DA RS BRI, KAk 35501, it
AR A, BSREEE R AT A B2 B 7 AR AR ? an 2 (82 N 2SN 7 R4 AN =2
B, =5l RAAMGIE? B FH G2 — M7, EXFERT, e —MEkrmH, &
FRILE T AR . Godel HHFFUit hed 50, fHih TEXFFEH, WHLT ML MHER. XE
BRE, MELTE AT LLREIR| T2, IR AT DR AT B Kok s 2Ok xd R AR IS i K & L. et
W AR A A, BARTES| JJES T %, efe 3 i WaT UE N — MRESRIEA T 7, HETEAS
R R ) B, 2B IR NX R 5 . EEE(C). (C2QFI(ND). (N2), FJLAEH, B UAERHE A
W IEAI T2 H 2 o I 25 SRR R 2R 0500 2278 S A IR BRVE B N BT 1 4 8] 5 R 2 R AN BT 15
()77 M AR o XA, fE—E 2T, BT CLH AR 2R i A = i 22 BB AR IR . ELE(CHFI(ND),
LA R, ELU SCHEMHS S SR 1) 328 22 TP I 25 i, B2 T IR 302 TR R, 1B
BT XAEZ, 5T E R B, S SCHXHE KBTI 7T SFRPE(CT) B 328 25 [l 2 25T 1,
XIARPE(C2) U B H S & A5l R VR, Xt R 2R . B, Fi R EEIEARZTRYE M AN E,
B FE R A RS

I SCHIX 8 A 5 5 R 7 I0E 335 7 FE RS I 30 Ryy—06 SguRtgu= - kT IH Ry, 2 F ik
g KB T T RV E—3h 8K E; kK AW, WTHEN RS, MAFHRT, S04
IR A R J LT R B T U &, A R sk & . 1%\ IEY R space-time "B Bk RIE—ifE, £
—— 5 TR () JUART 2 5 5590 R 0 0 A S Faz sh B UIFHOE , W 1) 50 A Aia B ok e DY 4 2 (] (R il 2R, X A2
2 IR ERZEIPIRAS o | XSt — iR 2= [0 S R e — 1, 45 2SRRI (AN AT BE =8 405
TSI AFAE, 25 0] B4 46 5 0 o Bk TP 0 434, DR RS (8] 5 2 [BI AR 25 A 1Y) space-time A /& ¥ EESETE, W)
8] 5 25 (6] 73 3l 4 space-time P45 . B TRIAN I S A Im) A2 [R], 20 () DU A A 1) FROBRF [) 5 2 T) S i b OB ], B
(28 s, S — MR, TEEZEF, TR S% RP MR FAE, LR E T
oSG IR PR BB 4 7 X, space-time  HAT 5 79 2 [R) 4 PN B2 8 B8 L RE 2 — AN IRAT B N — 55 31 55— BT AE o
B4 [ IS T) o STt ot ek ) 5 5 2 ()T 5, S 25 T8) 1 B0 20 AT A L AE s 1) 43 A AR ) S, 4] 2
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T (R R A 2R G 2 18] 23 A A FL I (AL J2 B ) Al BR8] B 3 R T S i — RS
PUACHR 5 17 B8 {2 27 Einstein 51 /13777 M B —IR vo BE R R A b, 42550 22 R, W07y

A SJRIE i [RIPE N, 525 I 2 B B K AR o T LA S KR PR PO 22 25 4 e 2 P bR v FE R I8

Hia08:

=2

ds* = cdt* — R*(t — +7°d6* +7° sin® 0 dg’
1—«r

[2] ’

ﬁ$R@%REH%,K%%$ﬁﬁ,7%%@%ﬁom%R§H%R@K%N@ﬁ§,%%%%@

%ﬁﬁﬁgmﬁﬁémom?&VJ,%m&-&%ﬁﬂﬁﬁmﬁéﬂu%X%gmﬁmo%%L%ﬁ@
— IR IR AR S TR, AR IAGE — R U PE VY 4E 25 HESE . W 5 A7 A6 X B 2% 435 R 1R 2 o S
Einstein 5| 77377 FE5I N1 RILRATTRE AT DL B b—IK e BERUR Koz s s X ), WA G 7]
AAAE AL LTI S 258 o 0] DU e SRR AW AN 51 D13 A7 e 1, 3775 B S B 23 4584

RTINS SR B KRS 23 (R 2 RV R B R0 DA B IR T2, KR 2 35501, s
HRRA A, BRI AT R B2 (B 5 RSB ? G B2 (8] 2 N 25N 7 T4 AN =&
B, =5l RATAIGNR? A FH SRR 2 — M7, TEXFEN T, Jeftimie — Mk, &
FRICE T AP . Godel B FUIt i 50, 9 TEXFhFi A+, WHZ T REMAZ L. XE
BRE, IR AT LLREIR| T2, IR AT DR AT R Kok s 2ok xd R I il R 2L . et
H ] AR AL, AESCAFT EAITR XA A8, HRRH, BT AHEISR T E e, e tar e
YERN—ANRERIEATI TS, (HH T EAR S G e @, 250288 AR5 .

ELEL(C1)s (C2)MI(ND). (N2), RILLAEH, LA SCMIXHS A BRI JE A 0 2 7 2% A 4 B 23 e B ) 2R 0
SRS SN A R E N T B 25 1) 5 2 AR R A5 1 23 18] 7 [A) BB A2 P AL o IR s, 78— 8 %44 F,
AT DL AR 2 R i A B AR . LEE(CHAINT), BT UAE Y, 2L SUAHRHE MBS IE R ) 5
B AR S, B A R R E R A AR, ER TR, AR FEEN S REE, WA
FAT SRS RIEATHITE o SERRIE(CT) U T 2 A2 S0, SPRRIE(C2)3 W 52 8 25 1Al 2 4% 1A [E) A, 3%
e FH R, B, FEHEEEHIFALZTRME AN NEE, ERAFE AR SR

SR
[1] Weinberg S. 1972, “Gravitation and Cosmology”’, Wiley, New York,
(2] XiL, &, |7 SOMXHE, @S 8E i, 37, 308, 326 (2004).

5. BT /IR xR

FERE T )5 M IN R 7 ) A (8] 7 0] — 4, AT ARSI aleks b, 22 A0 H A ) AR 7S B]) 7 (R ia) @, 7E4E
fEBL T, FRATTHRI R () () A B uelid 2% [8]——F ] 0] RLIA AN AS & — AN T B0 55 23 (] —— ) ) {1 2 S I 42
FB (BT, ETHENEAR P WARERZA B E . 5 T AT E LR, WA DL A ——im A & Y
HEspace-time——H ) — /N =4EK M. A1 Stephen Hawkingf1James Hartlef2 i : L& FFH M HET, @Y
IR A RE S AN FEIE ), B R T X 4] o 23 8] B LA 22 0] DUF SRAE AT R . fE R,
N[ 2 = 1 B B R e HA T IR S . AEO BRI R, e sl 2 AR B R B B AR ], o
O R 5 2= (R ) AN EAF AR ], R0 A H A space-time AN EIEL, T REIF—NEN, 2T 547
IR, MEAS =1 A B 45 T 1, BT BB A 546, WG —E, ERAR R
HRBRE v A TR ERE A FOURAEERAR T HEM B, R 2 N — N RIES0H T IERR T
BeIX —FEAIFRIE, T HBE SHA R R BE R R NAEAR 252 He . W Ut B BT i B3 K AZ 38 2218
LN E S RNA HEE K N ES AR .

1 space-time & (1) 22 5l 7= A I KON, ek AT DL sd sk i [ 8 PR 22 1) o S B o B 22 B ST ] 8 ) 22 1 7 A B R
ST DL 7 (R S RIS R . e, JemTses, M R iAo G @ (b space-time [HI &N
RO, WFER R BRI UASETE, AR EIRE. EKE R (N RIEAAAE 720D , W
R BRI AR . W RN ISR, R R VE KRS T CRRIEAFAEZE DD RN s N, R4 R
R, WAR 7T EIN.  JEHEIRATR LUE B&8E T ) 2 v i 2 A 32 B R o & AR 5] 7 (R ——

R A iz g
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6. B Z=FAGER

Einstein W\ A:  “WIR—MEEE—HEARTEN, WEMSBREHLER. ERER, WAEATFZ -
H 2 SRR R ANT-AR R WA AR ST P s 5228 S AR, 0T PSR HE25 AR L8 K56 4 1E 52 21 44K
PRt g ) e — 77 T, A R 50D ST A A W RFEE A T— MO BES IZ TR A ML o 30 B 22 IR %2 71 B dl)
RIS, WKEKRE, BN LIREER, 5P EIEFNEBEESE 0, sRMX. 7 E
“BAMEEREES, AEEMES.

EYH A, HIRALIH] (natural units) A& —FPE L TSP EE 5 BT AL 6 . B LRy Y AR
BRI e R E R EE ¢, #UREMEE S Al 5 AR AR E SR E U, K
L TERI) RO — A0, R S E B e R 1.

AR AL R 2 H bR, B I TP e A REEOA S St w1k, B0, B — LR EAR &
PRIV R 0 —i . P YO IX S B NAZAH 2 . (HE, AT SLI0 0 TR A E S SE R T
HNES, FrbL, RMEFRE LI 0 & e I E R . BOR YL R BUE S H] S A s A s T A e, T
ANBE X B AT 1) R B X ) B BB AR A, BT DUIEE R RE RS 7T 0 B N B O EUE AR A, A
7 AN IR — P A R FEX R B BUE AR, TTIX 55 AR ) B AN B DAIX P B O B AR A
AT A EAREAAIHIZ BTIE “HART , RPN T AR ENE, AR T AN,
B I e R RO B SR B . S b, AR 2 L S RT ARR N E AR BRI, B e ERA i
AN A BN B AR T — i E AR B ) o S B e B AT ) AT DA A — PR R B ], BRI B AN A
FETATATY) S BN JE 1, e 2R A B S (8] )R PEHE R R . R e A Az, AR AT E AR A
IFEACRN, DK, FiE. B, RSB TE CSEE. A8 AR R 2,
RN ERE R FIRe R EBE, X lbgis (EfE. KE. ’ED kRERE. BRut, JIFeE—
M EARRA IS RZZHEER—: kg = 1 o XA DA MM — MR E e k. YEEREF
W1 2EREAL LR, REAWH RS R, TAKRIBIE. iR, BFUNERYERBERRIAZ L, &S
R E K E L, = (hG/2 w0 C)'?, B I 7] to, = (hG/2 0 C°)'?, % B 70 & M = (h C/2 © G)'2, B -
A NP E AN T

1EE BRI N, HEE R R AR Bk E. EEERRAHIN, HENZEURE. KE.
NN EIROPING AR A 3 v v S b/ Sy e o 1 =1 i S

HARBALR X T 7 s, “HERAR” 5 “JElib B Aaih]” o AR B RAHI N, B, &182%
-TR4EFEEE BN ] (Lorentz-Heaviside units) , iR H AT 40, (HE, FEOEEMNER- G
R BRI TR, #EART 4n ;o M EIEERA SN, i, mErERacf], WEesx, Zri
THRARSHEET 40 , (B2, FECEEMERGEARERPTER, AR T 40

AR B 1) e 5 DL ) S MR S B BB UE D 1. Biltn, IR 2 HAR AR S OtE c=1 &
BEERE v BXEM—4, MMWHRE v=c/2 5 c=1, TJUHIHTE v=1/2 . XHEKEEN, KXH
E AR A, MEAS R v PIBEN 172 , BOEE v & BRRALH| K RALEE 2 TFE c=1 7]
DIAHARNATE R 2. 5140 Einstein 52 E = me® AT LEE R ERALHIN E=m . XFTEOELN,
P Eae s, KM BERBAGIReERA, S TR PR E, KA 2SR 2 R0

5 E bR A ) s B A i LA, AR A, WA A 1 TR (e SR
BN 1, SAREEHR TS RSE NG, KREMMESERS T/ Bl EGHEMEE, fES55)
BHKARR B =pc+m’c® PITFHEICK, M E=p +m* SEWMBL T, 2. YRR ARAMH DS
Ha & T ENHrohee. Hilan, 7835 B mArfl e X, CARRE 7R T %M1 SUHXT R — 2P i .
KATEE K ERRE, &1 5 1N AR I e E 2. [FRe, vt i Fadinr, &g
ZEFHTHRESERE. Bk, ARSI T T3 R R BT SRR A iR B 7 i R B B
3 AT AR “ IR A7 (prototype) A& — 7 FH K€ SCHLA B LSV, 4514 [l T 5 J5 48 (International Prototype
Kilogram) & —HA7 1% B E i85 MG S AR, HREE 8 1 AT R 286 1R 2 6t
ANTTRESERR B M 5 A — R R 2, B SRS A2 BRI, Ao iR A T 5 EH BVAE M. B AR
FIATESEBEZ, HRAMASHIXSLEHSIER. 4. (FEEZEEEK: S08E R HE, —NE
FHPR RG] TAEE M. i, FORIXERITMER ] DA B2 R R % 1, B 8] S B0 A A FH 4
JR T B R FBROE R R o HARBALHIIE AR R T 0] DR SRS SRS ZHl s . Fril, B
S AS B BT B RS 5 A B AR T BB i ). ol an, B se s B I EE /1 8 G, fESRie =B
HEEME S 4 My, 5. B3O TS WA BRI a=10" o BF o REKE,
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WX TR & a = 1.6 x 107Pm; WREE o REFE, WXHTRNEELE o = 220kg - FLl, B
AR o SRZIEE L, WX TRRARAE FIRE AR . SR A, SR E BRI, W T a =101,
By a FREKEE, MRS R a=10"m ; B o REFE, WETREER a=10"%g « A5
—MAEERE, W B AR EM AR SNE . IXE,  BRRALH BRI R B0, ek
X R, B SRR RAEEY), B, AR RN e 0, 8, A
AN REAFEHAT L BACGRI ) 522, XN DR & 4 BE A H AR KR

TEREBEARF AL RGN, N T ABOE ROE SR, WA /N SR B R 0T DA —4. ik,
PR me SRTHE m, NEEAHIA—1L.

BN IL Y Bk 5 =Y
1
7‘%:‘@3 o= L T—l
v/ HoED
Tl H A : Q°M L
H 0= —=
H €0C2
1
N €0 3 Q* M'L?T?
HoC
1 ;
e K L — _ K0T oy e
dmeq 4
H 2 ST (impedance of free space) Ay = ot = — Q*M L* T
enl
oA G ML} T?
h
240 B o AL h=— M L*T!
2
PRk 8 B kg M L T?0"
FEA Ay e Q
HLF- i i m, M
R m, M

R BA BRI T UPOE N EEARAL, A 0] DI —th . ERENHE R B EA 2N
oA AR OH A WO A . B, R A MW B o« A R B
- ! = 7.2973525376- 107°

@ = he(dmey) | 137.035999679 .

T o BREAST |, ARARHIZARE o« RRERNMUAEEFS e « R\ eo #
7. %ﬁlﬂﬁéﬂﬁﬁﬂlﬂz/\%@”ﬁiﬂﬂgwo R T BEH R K E A TR OB E O RE 8 1 15

Ct

137.035999679.

B T BT ) A PR Y B AR, RO B e L A A R AR AT S A . A B AR 15
o BITE AL N LB R IR GESEOA U e ¢ G BB SUHXHB I 2255k . T 4
BT, FEETHFE, RESHRZIANRR . XI5 3 AL bR G 55 T &7 i
BSZ IR AT I o

A3 LA F D B T B i UL E AR A SE O E AR B, A eI AR A A PR iR O
AL, AHR T AR Z M O ARG RN 72— XK R EEA R, ERaYE R,
FEAEATART R, (R TR ERARLL, AR Eh T .
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JUAAL B i (geometrized unit system) As it —Ff 58 4= 5 Xl ME— [ B i) EiZEFi{ﬁdrﬁ‘JViy RFE N

=1
S RO 1. IR R R S R, (RBUR % B R O R k= 1. 4T
BNV XS A 2 (RIS (A2 25 AN AT 73 (1), space-time R ZRI PR BSR 25 P Id /24Xt (1), (HA2F
B R AN R] A4 FR 1) 23 (8] —— i [0 #% 4 Buclid 21, 7E Euclid space-time BIH, B[] 77 [a] 5 23 6] J5 [a) 6 A
[z Ab, =3B S8 & —AN A @ PN J7TH . Minkowski /7R R T space-time “FAUMEE, il A:  “IXFh
XTARMEAE R AT DL s SRR ZI A X AR XS B A BT (Minkowski R A AR HIFRHE) o 7
BB c=bm/s, HTHM A K2 B KE 1s 5& bm B—F 1K, HHELSEEN1, WA 1s=bm ,
WIZBIEE A 1. B A2 RZRASRIE, 228 AR R RRNE . 65 RERE HRAL, HRKERAL,
T T A RIZ SR IR, 5T A m/s o o XK E PR AW B BN 6 . HRHOLEEA 1,
I A ) P PR R A R R B, TR R ARTE AR XS space-time 73[R SR K EUAE . BAITRZ A
space-time WIFAUEEL, B& space-time XIFRMILEXTHERIRIER . #RIE space-time “FALEEWD, M4

2 2 2 2 2 2
space-time 17T LUK A IU4E2S st & P gem (7], 95~ = —C AU +axX" +dy" +dz° g o it aspimm
Yoo UK (MinkoWski) T 1908 445 1, I 16152 1M (L TLAIAMES, [k, IXPE & M55 & HLRrE
S L BT A 2 — R BN TR, e . o, T A LA
AT B B R 2 o BROEIULE, —F BT 186, 000 SEM, EIYEAEII )y B 4TH)
BRI, MOSCRRR B4 TR 25T, Einstein MSEUE T2 0 1545 H SRR 13 B pi SR 4253 T\
AIMAESUR FIZE B, A A 825 B3t MR B RO S AR BIVRAL.

HEEINN C=1 MR AR BRI IR, 75 ELsE—5% 0 Minkowski FRRIERYE, XA 5HT
1% B R AR T H U T space-time AL S A TEAR o 25 )RR 1] 25 5 B — U225 S R, 5
FEAIN—AE, AV EHRE R R AR, AR R ot BBAT LR ¢ B, 220
WIERRIE ST LR vt 3. 7R LT R, BT DDA i LT R, bR T2
AL R, R AR, —KE R BE, A2 SR

AT TR R A 2 ) 5 ) S A B A B b 1 A, R 7E 20 I4Esh s bERlE T, 2
R R B JEL T S SR PR, 9L % 0 T J 7B 5 o LB ) JE e B B[
CHISE A R ) o POAEMIR IR I 4 4% ] S A1 B e AT e AT TE B e s B —
A 5 AT AR 5 A o WEMIETE: DA I R 0 I ) S B o 2 O R e, 2
LT ARG G . R, 2 I SRR SR, R, =4, B
R B

HAKHEEET | £ ERRHI%ER, WARLNS X, XREEEET Einstein 44EAREMEM
BB 53 1R R MR R MR R, TR T SR . RUMSEHIR GRS, Bl EREIA e
GBI 1900 4F, RIS SEER T BN T AU T TR0 G B B 5 A 8 i/ B2 M ) AR T
VRVRTRIE. 7 AR L, B S IE AT A BT A S, (FLL 5 5t ) Bl R 1
AN BRI, A BRIk, R R TN, T4 % R R 1 B 4 3
R4 B R, SfE I BT B R AR T A, NIRRT, H9r k., M RTR NORA R 2 A i,
T, TR R — B Sz, TSR — Ny T 77 (T3 AT o 0 B FEAR A AT
HBE, ORI E A a B AR, BRI RN B URIHR R A T,
RN RS DI, JE SRR, — B 1915 45 BRI T 2 i RINE, A
01 A R T R
7. BEESPAL S S BN

S (TR AR AT e B ANE 0 S 5 (SR 0 7R P 2k T BT S 4
AT B, SRR A, SRR, R SURHE S I S SR B,
R SR IO AR W S B A 24 T 755 A 12 ) A P B R 43 12 ) o
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HoAlh “RBER” o MBI FE, BRSORINS I8 LA AR AR R EZ S A e . TiRAEIs iR 2k- &2
IR E g b, 38 7E Einstein 8 SCH X8 H, #TC i o B i sh AR M R IR . R B, XIER
Einstein RSN 18, A fe) XIS EEFNZ —.  YHEBEIS0IE RE dRE T, EFTHREK
— R IIEFET R R R T AR HR AT A2, B Al R R N Z AR AL RE A B R . BRI, X
WARRUEX NG I IER, B A S50 I IE -

AN RSO Hhobis SR AR i s 5 s L, A R B REFTRFRYE BT . Ry
AR5 5 B L DRSO IR, R AR v R AN AR S B O 7 AN AR B AN A A S
HEIBEE - TES AR T, FrilfS m R RS s 00 Al a2 M AR . R sUHE S R P A
FEESBONAEES, JeESONEE, BAMSEREMRRE AR T A EN L, XRREZT2H R
1. TR SR A ORI T DU A . IERE LT, N AT DU IR @ e 2ok W A T
it 5, T N R DU P ORI RN TR S A A SOR X IR IERAIE, TR A B ARt 19
AL TR R E FEA R T IS5 . HSEXA AR R, BRWT: 1. AR ERKEN PR
FE7%, BE/EE ST PERRR B, M & AR IR ™ EHUKH R, R PR CEEIFdERES ), i
TR Y NI, T2 AR, R aEHEE ! 2, WHEEHIE s T AR, LR A,
TEONI RS S, HIERE. pPREsTHE; 3, JeENREMEEiE RS eSS IEREES
PRI PR (R AR L T L2 —FER s TS B2 R R FE U IR AIR LRI . 4, A2
AR, ERERE ORI TR, TN, A E AR MO RO E—HR, R, oo
g TR RS ——Hae: @I, IR CLERAI B Jrhn, @ik, Ko, PRERiSE, vEm. R
&, HEAGIHIZZEE, Ml AEE, HUrEERE R A IR T A i, PRRREE. . 1R
B, NJFGERADEIMAE 52 IR o B B BRI & . SCRERINAS, A SRAEA W RN i i
T A R R IRINES . nEE BB, ANSREAW RO A B, ARG,
M, T2 0 FSCPORE R ACERISCN] (BFERS) , mi s (BRER s, ARG
M S, 17057t R vk Nl 05 B AR A A O At i (E B (e s Bk AL =245 20 T
FEFEELE Y BARUELLAL I H RN e/ 208, (AN RWIEA A4 e 2 ine, BEAMN
PG EIRE R E RS A S I IEF AN SETRAGHE S 2AFE, R AN BFEACH
—RUIE s AR I R 5

Einstein AN BBERE— AN 8] G AT — I8l (R Ot AR SR EAR L7 G o 1R ORFF
AL [ TR AT RER, PR E 1 S A ARG B Ryt AN 18 1725 I 22 AN RS I
ZeAAPR SR, PRI AE— S B, AR REROR HI R IO DU 4R i 22 . MIXHR SO EAR IO 2,
J7SCHDR R A bR RIE S 2 M AR bR 2R, BT — M BRI (6], 1T HA Lorentz I AR AR bR R o 25
IS BRRE (W, Kantor) HIHT 60 Z/MNSLIRHIEE —FBURRAZ8: SR TR H B iR 1) 57

TG )RR R IER TR IE A N 2, AT =iE IR O, B R ST 2. ZE RN —
KA EIRAR, B3I, KR TR R SCRR R AR . DL, i3l 2 A SeRa ANl /R
NI "SR IR AR . SRR, USSR NI B RE SRS R AL U AE 1905 £RHT I L O I RR -5
H(1887) 588 H2 15 LRIR IFIESE: AEYCIR AL IS IR Foeid o5 [ FIPE 20N o0 (ERBEIESEARRT F—1)
T R A A FFVEEN ¢; O (8 TR TUE SIETC R 2 XUE MR, A EAERIRR, 24
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AR FEEE R Z A ARE SRR B AAIE S AR LI W E2 B Lorentz W H4E:  “— W5 R SEARHE H i)
JIRIERR XTI PERR J1 52, 122, k1%, 245 MR A N ERERHESE, 7 TR R E
THTEAAE, M space-time &R H AR HEH IE SRR PE RN 1), 10 51 A2 B 25 Sl AR 1) B AR R R H A AL
o IXFHAN IR 2“7 (BRI BRECE ™ BB EE . ARS8 “ B2 6# A ” “ Lorentz transformation”
JEIT T B4t .

EF N NICTEAR M R BEAN O] BEAE S SR XTEHE SR N fife ke, ATTAIZE A FR S 1 O AR P R A — g i 5
IRFEA, JEHEF W AT IR S IR R E o AR T EE e .

FHXTEINA, JEEFYRETCIC, A E S SR E TR, RERAELARTCH K, MyFIERN
Wik, ZREE “CEERNIPEES 9y TR GEE MM E” (2] 1905 4, Einstein 7EFEE ()
A ER) o BRR GRAMARIHREN /1% W30, $RH T3 SEXT IR . B SCHXT 18 /2 LI AN TSR R A 2k
AR  “LUF BT DR P J BN B2 AN AR SR BN AR« X AR SR B RATTE R . O
FRAR R APIRS R DA e 8, R IX SR A ) AR A0 2 DA AN A AR XS 21318 B i AL b 2R B — AN 2
%, RICKRM. OF LA “Frilny” Abr R AL E MIEE V 1283, AEX KL B kit 2
HIZ 83 IR S R G (3] FRGIRAE 3025 v A A 36 15 25 F B ) H A7 5 5 P A7 P B

Einstein B WEANRRBERFIE &  “HEWHRIE T, DL ERESZHERAIN T el Eshi)
SEER R RN, BIRE T IXFE— R AR s AN ER L IX MR, AMUAE 1, T BAE B 1R AR S LR
FRE. BUERN 2NN, X 1 iEdE I — Ul bR R, T LR s /R —FE . 3R
TTEFEXAE IR A AW, 1 HIEZE 53— AR FERFIEAMBER AW J6rE 2 i 25 8] A 2 D
— R o fB3EE, REEFRARMIEIPRETT IR, HXHEAR, BIEFIEYARNE wirfiis,
2 LA B — AN SR A AR JE s sk i) 1122, 7

Einstein #2& H 1) 5 G AL H MR, — Fue s 6 25 (8] 3 B A& R R 5 GIRIs 3RS T ok
Ty BT AR PG AR KI5 () A% FE T8 R S 8 SRS TE O . X PIFMR S B AHIE, B2l — R,
AN G —F R, A E — R, LS A ET— PR X .

Einstein 8 SCHRTRE A R SRR AT 2 FrRIRS S IEEZESPIREFFA RN RSN R
S B35 FHAT AR s 2 B 3 1 22 B SRS AT X 2o B SCHHRT IR I N T LURSE N —A)iE: — VI R e
EZBXFERIRRS], 4 EAIX T Lorentz transformation #5 & BRI . 7E8E XAHXE A, Einstein 844 H T HZ
FeHEA BB E W N WAEMHESS R ELE N NEshZ R A v R (LFRE N . R A,
ZWE ), 1o R RO HEMALIRR oxyz 1 OXYZ IR , MABEMAMRRPR x X BiES, y Y #
Moz o Z W¥PFAT, r v R RTE x « X 7RI — @RS EIT g, fER MR RIES o « O 7 3F
FEI RIS RAIE, v« R RIMIEEHE SRR AR EAM r - R RIZEHEEN u .

{E_LR1EHR, Einstein R4 €, fEHMUFRRIES o « O A, r « R RWINEFrREm i 6] t=T
=0, 7E r REM o F—MECIERE T —NERIEDESE, XAERIDEEE OCTHE K ONERIE . fEEKTH Y6
ML REF, ¢ RORIDWINZE S BAERH B i Eh R 5 RO s B 1 6 K2 3

y Y‘ /l Y
@\TJ.J ¢i
FAY
/\r R X /f °
e
o (0] X
“ V4

B ZEBELHARTEREMER

FEXFPIEOL T, ¢ AW IS BRI D EAIS B 0L AL . BRIFDEI LAEIE C IEAKOVERTE, fEBKT a5 i
MR, BREDERMERCIEAR 1 RINER o Mo 7 r RN FrRen £ Zos s |y ¢, ¢ R0
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i 2 RS BRI CEAE — FABFR A x vy « zBUIEOLT 5 ¢ ZOU0I0 38 {8 FH s o & R4S (R BR T G
MK iz Bl AT LA i T B 7 1%

Xy 7t = C

SR, R RIS A ER T G e s ol . BRI G OB C 2K NERTE, EERIGE KIS
FEr, ERIDEHEROIGATE R RIS O & o 78 R AMINE ke 8 Bor il /8 T, R R
i 2 RIS BRI CEAT — RPN X v Y  Z WREOLT,  ROZOUINEfs A kR & ROIAS ) KT
WK i B AT AR Jytn T 280 7

X2+Y*H+Z2 = C’T?

DA B PN T R A L G AN R ERUE A T

G T EIR RS AR e A X 5, LAz A2, Einstein #EEEH T Lorentz 254k, tHAA2
r « R RIAFRAR I Z AT TR ARG 2R -

X = y(x—ut)

Y=y

7=z

X

T=yt-C")
1

2
i

1-—

v= c?

Einstein X Lorentz 425 MRS : W T — D RE S, £ ¢ RIFF0E R A R RS
(LA AR R (x, y, 2, © BITESLR, R RWFFUE A R BhoR & RO A3 R Py B A frg A
AR (X, Y, Z, ), (% y, z, t) A (X, Y, Z, T) WEEFAZB LA Lorentz ZH#45 H

JE FLH (Ewald1912) 14k 3 (Oseen1915) {14 Y E B (Extinction theoremof) AN: — MM LA IH
o AERER NI RN B BT A, TR A B s R A AR T3 I — 38 3 TRl NS B 7t 2
WEARAGTRIE P I — 3B R Ao BB 5 — AN T ARES SR AN DARAE B B AR B P AR 3, NS R 81T
WK, BEESPRESTX NS R BR M — B S LRAER, BT B A E A RS, %
TAMXBIEEZ AR R ZE, MR o i, FMZER A d=0@-1)x/ec X n APTHE, x N
AR X FIERNEEERZ, ANSBRTWHRR, TARRA, Bk, 72X BRI 12 AHA !
DR A U BME FE AR S 2, B3 BRATI4A Hh— 2o . KT n 2978 1.5 BB AN A 650nm 1A OGS
T E FEER B 2008 2%107-Tm; 4TS H I IMev (1 y ST e FRERES 208 0.73m; 111 A WL7E B PR
() A 3R T RV e B RS A 2 Y6 E iAo A BT & R 5L ARV O e BREE B8 0T U th, AVEDL BT
IR Z K, HTEEMA N, —DETak B AU, XA TBRIE S0 E AR, (A0 DL
JR R AR R R AL HE o XIS, X DG M B ATAZ IE UGS, AT T30 5 5 L FRT R0 20 45 (4 S T A 4
SRR R GRS BRI AR R TR TE G . X PR 5 55T Einstein 25 NGB MFTA
TSGRV 22 3 AR S8 M B0 TIE A S IR v o e B 2R A%, 1964 4E, Hi - H P9 BLAI RRINIBE & 4% T 7 0,
R m AP REAR AR 6KMeV VT, I 8OM % b KAT IR LKA B X B TR, n AR
19.2KMeV i T B = A 1, AATHESIE 0.99975C, IXANE A S H 7] — 5 (A5 B o AT R 4B
MR, RSP o-f SRskiHnr . 15 HREA S TR SR CEE R DG FREKA R C, S
FEE13X10* ity SRR LLEREE v I3 A TN IE s eE, B s shEE RS v i a My
IF] R 180°+a £ 77 n) -4 S FLIE I8 AR, U AT e 79 75 1) A% 9 LRI R K R e AR 5 I £y a 2 TRT PRI OG 2R,
S A UESE A I TRAR 5 W A a BAE G, W H & BB AR RAL . AR, 5 SRB0 IR SR
IR S a MIEBTR, LIRSS RANE UL R ¢ =c(1-(ko X w/c)))"* 2B IEHE «

1938 4E, Tres—Stuwell ATHLAIEIRLIE ST2E 2565 LRSI AH X, A2 180°+a AT MAEHR Lk
F BRI 180° J, 18 [] — 0 [ B S 00 795 FEURpE (R0 o I R 2 AN AR BB A, SR 380 4 e K 11
PP 5B T I AR S R R K 2 BT 1 2¢%. IR ¢, =cko X u UKL, SO i KA
B 5 A T B L I R A FR Y K 2 BRI 25T 14vP/2¢%-vPsin2a/4e” o Tres—Stllwdl BT A S256 2 W £
a 2 TP IEE R, ST ILAEIN S, WL RWIFIES 1020 visin2a/4e” M JE . Rk, WAIE v —E
I AGUE K AP IME S a ZE R, ARLE a BUNSRAER KK FIMES v ZERR R S0, 5t
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AR R AR B O TSt " SiMEIe R aS Gl A MERISCIGER R UIE AR 7 IR CERAY AL |
FIRBIEOEAIAZME, " (1] T JLPRrfA SERa & eiEiR, mTAaEEIRE, ARl
o] 2RS4 IR IRATAT A AE AR 5 A it b A R FEAN ), (ERIX AN AN R0 AN ) A i
FEAR T, TACHIEETT AR 1, e JFORAERE 7 17 B 1

2 k-

[1) 5koofh 2 R SUHENTISSLIGIEREY (Rl RRAE, 1979 4E 9 AZE—hR, 2/ 19~20 11D . BZE45HAN
SRR LA U 52 B G IHEAN AR F SE A0 E .

(2] [38] 29%0 « 5 MR /RS, Einstein A7 M4E, JOINGEERE, L. R ZE HkGkE, 2001, 106—107.
[3) FE[E (W) 1905 55 4 RV 17 555 895—921 T, & WAL H 24w (Einstein i35 %5m) ,
N R IR, 1973 4.

4, XtF Lorentz transformation K58

Einstein Frijl: AN KEREH K 7 Rin i, ik 7SR . TP BE A R Rt SRR A I K
S, AV XEBERGSS, W5 7728, Einstein FIFERT 18, RMPEEFICHIRE, WHHEIEEHL
WAWHHI, HEREADE VNI EIL, BONTREREFHER . wPER T, GyLZHEe Hm
HIRTHE A . FRATTH ERIEQNE MRS H . Bl — A AER T,

ARFITFE R0 9 SCRHRH VAN AL M B8 25 S T AN AR [ 5 0 2 o 28 R R o R 17 80 SRR KT 18 1 2 () B ) A8 46
IR A% (O RIFEE RGBSR  MIXTHSHaE %, Foly B B R AR 2 Lorentz x5 A7y
P AR T AR TR SO AR, Ak SURXT e BN & BEE P R — S AR S ) BEEE i . SR, FA—
FlF g — i, Hompig Godel o — Rose 4 bk e 3 R AT, — /MO EHIEHGE R —Y B #I R A S P
WR—F, W P—ER~ATEN, —ERDFE—IATIERHN G A, 4 5 415 P HEATUEH. BT
B SURIRS i 1 0 28 44 W Lorentz g R AAs e, 4efig Godel g, i Rsess, Sh &40
A, A5 AP AEIEY.

Fiere GrREL) e “FRETRPIEREEE, NERFRNZEEPRAS A, XA HEELE
I 2 SRS AN T B R I B A 330m/s. MIRATETEF LS, FIREE A s s, AIRAR
9%, BUFS AT E 0GR BT IRA TS 3N, ARSI, B R PRI X PRI SR fi 22 57 8 2
Nio {HAE, NEHE—FIEE, FEIERERE wt—F . R —FaE, FSEREESSF, mERII1E
CEAE (BT FEIRVGERE vigsl, TRl S8R EURUD , X288 —FF, (E23RAT0 &
AT AT RIS T, AT — P02 whv, 5 —MIEI 2 w-v7s

TG Fra 10 A RER, R R (143D PARKIRZSA] & Minkowski 25 [8], 5PE R 2 (I
space-time transformation, B Minkowski 7= [ [ space-time A4 br7F # B & Lorentz transformation. #1535
FEW 2 0] 1) space-time Ji s ANE S, W'EATZ A/ Poincare transformation. B IRFAXT 18 A DR T — L6
PRERIZBNILG, (H2 e BT AR PR RO 1) 9% R NE & — N R B B2, 7032 F 243 s 50 FE H s
e, i, e mEEshhiaeEr, SoBRgeE KB IEME, DU BARH E#E et b iE R
Ipi, JERE CEBA” B TNl HIXMEEEE R R RR, HOREED TRENE, Y3EsLiH r E ST
JEHBA R, . BETEIIHQCD) S TS, AEAR S A X 18 P 1) B A% Al o 2 7 A il e % 5 e —
B F 55 FAR(QGP), 2 E KIE K IR T SEI IR R . Bl #1 RS I SLISH U “ AL EE 2 €
K7 o QGP & B ATAEIR AN ] f o B SCHRR 18 A AH X1 1) Jir 38 8 8 ] DA o R N 0 1 2 R R I o7 2 S5 T
(19, AT DU e AT AR — MBS R B AT LAV B TR b, (H X — (T =R bR S I R T 9br
NI 573 — AN 2[R R BT[], AT AT AR 1 2 E A e 3 P S 2 R 28 HR 1) T) B, — D it A2 T o TR 1B
M&H 2R

EF NG @ 5] ) i A R B X R, o] DA X AN P T, R DT B AN A B A
°A Lorentz transformation »

AT V8 P B B Al SIS I R AR R, RSN Rk KA T Lorentz YRR ? 7 <A
G2 7 70 SEARFEH “UIPELR” , HSREOEEIRMAMZ R . 20 ZEE L, RIS RS WEK
FEZE B 7 A TS THE . R A TER XS MR AR T RE” F RSz U
2?2 (1]
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WRIEIEAE 2L AR HIB BN K AR IS B IR TT 1) WS 2 4R DU 4EPAR K2 Wi, 8 se /R T e B4
UESE 73X — ple ANEHETERE HEHE AR 5 PU4ERAR 28 A . ARl AR R A
EA AERE R T RS, VAR A e 2R N . KA —E R E R SR R
RV B PR L R 2 T A 2 il R 2 ) o B8 s DUAEIAC 2R AN REIE H 151 J007 2 IR 208 L PAE R 14
B A3, FURRMIRAEIRA 151 7125, 20 tHhad 30 AR5 B AR 4 PR 43 44 5 2% 43 <2 1 Tl
P, ISAR KA PASAEN Voo DT TR R B 5| F0as 8] e ] S AR Ze 2 il —— B AR SR T 0
S R A A 18] IXREA R E 1 AR RE AR G FH Y R BT A 2 2 f) 23 (R O B2 00 5

o [ R 25 B BV P B LR (R F SNy s R T IR BB R AL BR RS A B SRR L B
RIS T VR SEEE TERATHI LI M 5, N ERAANVE 5] J7 A5 57 224N, Minkowski I 2 A1 PoincarU s
AR A AR 8 R W B G AR M SEG 0 AT FOHEZR . TR Sl R AW K5 M P i 2, S IR & 3R R
GFo 7 BRI AN RAEIZ A SR v SCEEHEAT 55| RN RS AT RSO B HEAT S T R
FHELAE FH ) S B ———T0 ELAG 1 2 I B T A A P PR 28082, T8 3R SR s 6 = v A N 8 el [ e B
AN R LU R 5 5 AE R, 10w IR 45t 17 I ) 7 S TR 7 S5 A R Bl AR i i S s (] o ik
J5t AN B BRBAT A S A T Rl 9 S AR ST HERRE o XTI ST U RS 5 (6 S B AL 4 45 SR
M s E R W] Einstein 18R SORDH 1 S BT 3K SN AP L I 8] S Je AT (8] 752 A AR PEA FARAE . 7

B A WK Z o KRR B R IR0, DLBCE FARS T T, X JE Ul ) i T

EEPEN
(1) T (AR ERR ARG IRE R R) .

5. Lorentz transformation ) [F 3

CHARZGEY 1 96 4 W) “REWH GRS E SR 9 T ANBMARRPIMEG: 5 1. METFF
BREMER? 5 2. FAFZREM? 5 3. ERMAEZRLGMHER? 54, FAMFZREHI? 55, H
FAAAFEZRE SRR ? 5 6 . FRIEKAE EIRFEZREMRR? 5 7 . BRI ZEB RS MIL? 5 8.
K FE A FL I N TN Z R A ke ?

B BRI B 2 AR DR B A g, “AE TR AR SCRXT 8 [l Ny, ASBEA I AL, S22 T XA
XPIRRALEE . de Broglie F.7E 1924 A I g SC b S it EAXHS P UE A, FF2 iRk
' SCAES 1 HR R i) #S8 SOREN 8 [l L S AE— 2, TVESAAN R i, XA m i, sl &2
P CGRRBREERTZE R e X AN gD o B, G ANERUEHBER X AN HLT A5 1) 6TE, SEHLERE
FBANH T A AR, &b BRANED, EESLAEHER FRATE AL AR RECA S W R, AR I Y,
FALER SRS TR Va2 ) Y 7 fERkEE S b, %A — NS SR~ A2 n “Fi87
U1 twins paradox. FRAFEE. EMAALMEE . AGIELTRr(Ehrenfest) 1. #HE/R (Godel) f£i25%. [31]
HFOE))#(QCD) RTINS, TEMumAH X 18 E M A% LB A &= A | iR m %5 e — IR T 5 5 T1R(QGP),
R EFIER I T IR E . L H RIS FSLIE T Fh “IBFEEEZAHERNER” - QGP &7
TEIR A AT 18 P HE Al St A o IR R R R, B 255 “RlEE R R AR T IR B REIRgES 2 7
ORISR ? 7 70 SEARERE “BIVELR” , RRREOLSI R MAEERA . 20 2L, RIT ISR
WA REEEN P AT K T ER A THE. MR “RAFER AR R SR TN
I AT A SO “ B T KB E R SRR N “IE” AR AT
SR T EBER . 16 LA 103ET0E BAE IR AN R & B A TFAST 1S o ELFE M S A o R A8 1) 52 560 42
TE 1971 43 /R AP T FH R -8 S8 B o At AT T4 B B icE KL B, 20 i ml R R0 [l PR Gt Bk AT — i s
R BT S — B LR _E AR R e g, RILR AR KATHIR P48 7 59 =M, 1mvh WTHIEF
BRRT 273 =P, EIXANSEIS T, KL LRI R, 7R AL AT R R AR ER AN E R, R T
ANFERIE 385 ik, 78 R A A A A E Bk 5] D138 22 SRR 5 ST RN . FEIXFh 5] J1 808
HIBRZ J5, XS0 A4S B 58 SCHXTE I MK TS 75 A, FEREERRIE 10% . (i E B4 E 1979 4F
245 2 #1176 TUEEZ KT .

L BAEFEE 19114 BB R b, EEYEEEKP, B2 5 XU FS2580 6k A1 1
I BZRK RN e T s, WAR B SIS AR XA . —XIXURG, — ANEEFERER b, 5 — TRl KT BR 2K
1T. WATHERALGE, 7ERTIRATHI SR R 2 ERE RS, i W ss R Est k7, BROVHER B
DT T72004E T o X2 % 4 Mtwins paradox. (HAR) ZERAEE FISN9TAN 2 4 8 T A w1 A7) 352 3 il
T AR AR B NER,  PRIER R DR B TR B ), /NER R SIS A S M AR /N R
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B3, FEm, 510K, EELREIE. Z/ANERUCH: ZUNERMIXER L, REAA, 5, R

MR SCAHAT 18, XF[E— AR, 755 HAREE 12 I8 R bl & f R ) i, e 5 3HE Xz
IS IR PR R AR LR B R AR S AT S A WIE IR ] R Ko IBAXT TARHEK, B
AL KA R ERIX AT R, TEAE K, TEBH R ESRIXANIRE, MhATE T B AR 1% LEBZE [T A (]
Ko MRIBIRTE, 7EFIAS B ST WA R, 2 Pt a3 % LA K, X s Te s X 4 RS il i AR . (H
BMTEERRNE, ABEEANSREF AT THFEMA KIS Rd, XA, HERE NG E
FE LU, X EIRAT 2 XAN I B N, 1 BMMWERE I, FIFEESR, TFEL NS HER, L
— I FE SR [l ER, BAHER S JE WA, BT — ARSI R, BAINEEE, XA IR
1B “HEK” BRI, TANGRLEAL T HER, —ANERIFETERF, FrUCUBIREIMERS, BRiZLASR.
i AN, BREAS R O AR, HARSAR, ARARE XS IR A R, A
XFAEMZ% ZREHOL, W TAMEBARGER, XN TFBSANRRER, ARAETE. AANFIHT UHE
XL fE Betwins paradox, [KNTE S| f737H i AP AE 2% Chndia h F9ik a] LAF= 242 51 137D 5 A A% Minkowski
Z A SRR “twins paradox” . 19594 James Terrell/E (MEEVEL) Z4& LR RIS, F8H RN
TEG e NTTIIR B4 X8 #5228 R A — N2 BEMRIITE R, i “IErg” . [11? “3
MATIRAANE T EH OB R, X2 ‘—EAEIR FIMxEsh. I sFHFGEE k7T o Bk, 2
JEMRAN SRR R TR LU, Bt BN E S, BAZUEMMAILE . 7 [5) NBI979F H i< B 2% S>3
[E A : F.J.BuecheZ®)P1269 [1J— B X T B B AHXT R M I n 5. “ P N Ey B o 22 B B FRATTR PH R fls 1
fHA, PEEE4. 3X107M6m, HiEce=3X10"8m/s, AT LG MHER BT Z 2 I ) & 1.43 X 10"8s. ik E4.5
HE, ER—UROEE, HFH WITLL0.999c IR Z AR, T BRI 2K 7 il “ e R hak 4
TR, R —IRTHEEIE, W AR LT ES B, MXTEE T2 v (1-0.999%2) ~0.045, Kt KL
FI RO N N Z10.44F, AT AT 30 SR AR IR AN 75 220.44E, Z5H 7 RIAE “FHinf — 28
A S B B AR R b, 7R EIRRAT IS AR A, Bk 2R B K T 9 %, M A R IR RAE R R TSN
e ap EiZ . DU B S H AR B 1 1A S B #8025 RicE, A R B E KR Seie Sent -
1), e B EEAT e X S, (e RO, REERE N EHARRE A E T, W AR
B, ATLAME AT T 25, WRRAR], OIS E R e s & A K.

2. KMEFEZ (6] DURBel)) CAMFEIZ UL, A WITH —RZEHE . B Carm W L&A’
T BRI R SN ERE T P AR EIRT L &, FE& B 4% R RE A ERE 7 s gl . AR ), 944
AW RIWT 2 Wil T (R A R AR 2

3. BETFEZ (7] : BETAEB IR SREREEE. BUNE — M FE il s g — e
MIE LK BRI R s TERE R R, BEhIIEE T KW HE, Frbha — B AR 7 5e 7 PE s P, AT LKA
FRIEFE S B MM TER, FEEIEEs). ARE MY, FmEKEINRgE, FEEIKERER T, B
CUZE 5 ANRe LG T, WA B AT LAOR T IR KGRA T X BRI — X T & .

4. FEHAEZ (8] : HRAEIENRF(Bhrenfest) AL AR B UNTE, — AN LU /el ie it (AT, BT 10
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TE BRI R J DA S Bt S R AT, MR 7B 2 AR . EIX N E L Ry B AR, &
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SR AT REASE NI S R . FHRT IR AN A 72 A B iy 2 W8 (P ke o FRAT DR 4 S23E SR HHE R R,
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Binstein Y #2270 7 MUREAEHE , HEREDE R A o RLHCHR 207 10 SR L R A BN,
R L IR RIRE SR R 0. M)A AR 25 LK T 9 M0 2 LR35 A R ) e
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SREGANTFIS 25 AL BRI RE— S, AT TR B I 2 AL X At St B BBl B e il 5 e i SHE SRR R T
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fAE B Cot — AN SERE ). it kR MBS IR OS2 B BITRS FL/REE (@b —Bra K,
Ui T “— 0 SR SR A TAE 27 . Einstein FIASEW T 4 H 13 H SRS B FURE S (3,
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Einstein 1% A1 BLRE FLREEIRAEM AR . DRA BT PLORTEASUE — A1 38— I B L2 5K, i Had 2
L2 —ALHFRIET ABE R o A OSBRI R AR 122 B, R MR BE IR REA T J122 A, DU
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XTI BRI “RAR” Pt S50V — Fhbk RSN R 5 25 46 A2 A R A B SEEAE DA R B ik iz i 72 rh
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W RF, BT TR, R T RA R .
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0.97¢ Im 0.243m
0.99¢ Im 0.14Im
0.999¢ Im 0.045m
0.9998¢c | Im 0.02m

225 ik
[1] AP #iEET & R UAHNTIRY ARZBEHRAE 1979 % 6 HE 1 [l
[2] e 2=t 55 & GEARWEE) Bkl EoR B RAE 1979 46 8 H B 1 .
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L TR AR EREE, THRTIE5] K T 5T electric field fEE AR FH [F—MHFHEME. BIEREST
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