CATE: el E

QR A= b
VUM ZACTE R S

{ﬁ

] 144 4 & M i
. Ewww.sciencep.com




0

#%

PEBHEBR R T & B

SRR IS B A

SmE piedt G

AHHMAETERLFHRES L KB

=AY



4 AN E & T

AH e AGHILE T R FHOLFERES A MK SHr AR, X
R E R TR I R IR A R L v AL 3 ) A IR BE Ot 2h
/R /ME S R LRTR B IR s R U R L B
R R R RIS W B R A BG40 A 5 [R] B 4 48 T St
e WO & B B A S A o R BE L RSO 3R AR B R RO IR & R
Tiko

245 AT AHOE TSR AR A BOE L SIBOE RALF RO A R SR
BT AR A R 2%, WAlfEX R L R AR T LS4,

BEHEMZRE (CIp) #3E

SRAFHOCMRS WA/ ZTSE, take . —Iua. B R,
2005
ISBN 7-03-014150-4

1.5+ [0.0%--0 - I.5&K3-bFHeE-R-28H
A IV.TN248.5
HH E A B 5 CIP B #% T (2004) 55 092901 5

FEBE . R M BURR/FTERAM . RES
Fatrl HES/HEEH 2 B

A 3 % B & IR
bR SRR 165
W i f5:100717
http:// www.sciencep.com

& & ® 5 kI
Bl HRAERIT ST ERIES
2005@1%% — R FFAR:B5(720%1000)
2005 1 ASE—KEPR]  EP3K.11 1/4
Ef¥.1—1 500 F%:213 000

Efr: 35.00 7T
(hng EP2E R B A1, Pt 07 SRR (BTRK) )




FF

SHALEBOCR R LR EENROLH, HIESEAROLSRILF—HK. X
ZHRBOCRR BRI, DT BT RER — M2y, R D)
RAEJUTT LA LR R SRR B RAR A A, TR T2 REAY AL O
BB XA TEATE RSB RIR, MEFEEROCER, ST
IRE RS AT A L IR BRI WOERE, T SEEL T Ot s iy R YA aT & 3
¥, EXRAFFOCERE — KM

4k 20 tit22 70 FERATHPGE I B S/ A TR Z )G, BRER,
SR A F BRI i LR S K A UL 2 RO S — R B\ L4
REHETHE, FEROERRR TR — TR A, CEREZS T E R
LW T, (KREAEEEOEMRSHIHAR) —HBUABMLEROLER N EAR, ¥R
WHE T AR A EEFETRENSHIIR, STREN T X —SURE R &R
.

Y FT AL S/ LT BBV = RO AR R i T IR e U s, AR
B T VIR S, FHE T AR LRME KSR 8RB R
BEMFER T W TRAEE, TR RECCRBER R, XL iR
Aﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁm%hﬁkﬁﬁﬁﬁm—ﬁﬁbﬁﬁ WRZHENE
il s ipurEaZ i)l

ﬁ%ﬂﬁ%ﬂﬁﬁT%?ﬁk*%ﬁ?ﬁ@%i*ﬁ%ﬂﬁ%%ﬂﬁﬁiﬁ
B A MR, XK REULF AR AR &, EEEEMLFROLHRAR
#,

FHRRRA IR T SHMRABOERRBHER, HF iRk & A
KEMESFHME, X, BTHRIENERREMEE, HhFE HF
ERERF S EENRBARE —ERKITER, HFEEHMERN, BiZHH—
KAfta, BRI 2R ERRBREI A MEIR

R ARSI RS R SRR R B LB, FFERE R bR
FrlET, Hngs 3. 7. 8 MMM, FFAR 3.1.4 /MM 7.2 WHAAERE
il B, ZHTLBRAEET-b/ ERR SRR B4, TLAE, fEEER



i SHACEREMR LW HA

BF LRI 8T RORERAR SR, FABLAEF FES U5 0 BB I 7 o B A8 B 471
ﬁEf) o

SRLPTE, ZBREEE, ST T EROKE, RAHEBUL o
BABNBH TR B R L A S5 POk, BARRHY HAE.

Ft % &

2004 %5 A



Bl B

[AFBOCRER R RR T A EEAE, Ttk TV AERER
BN 7T, MBRHERKIEE, FERTERIIER. B TEMMEAR
PR ARSI S, MEABEEAMFL SOt RESFAM, Fik
ENEMKSHEATH, FEEFZEANEOR, . BOtHEFESH0hK
BARUBR SR S 2 SEA LW AR E, ABHUIFEROC T ER,
IEBOLRA IS BN EOR, FIREHE E B F RO A X2 W
Ao

FABLFEROGER B AT B0 R PR RN RO S, R EETE—
TARERTFEZRRENAEROE, HRARE (HENREH 91.4k]/mol #
Bl . M (BEAFMETE 41%). A ERERE OLFMHME3~5
dB/km). KSfEHE OFRFN, EEEF, Ll BEFFIEHREH R EM
AT, CHRREVERBOCRAT IR S0, A ORIk FL gk ry Al
EEROERR . HILEBUE ROt 1 R R ZEIF ZERHIRE,

KWALFBOLE B B EERRESR, W H D RAMEERR, SRR,
/IMESHEE ., WHTHE R BRSNS E, M RUEBLEROE h AR
FAMERSEHMIREA, EARBTEARFAN L,

W& FBUL A RO ITRA KRR, REEABULEROERR L E R R R H
KEBARBALRNBROWERZ —, FIHAREAEBRMRBERBEAR,
AL RO SEAF SR AT R R A BRI LT L GaRE¥
VIRRRT S AR LB AR R, KL R FAT R R A B2 BB A By
i TAE, ABMNEABLERBOCSRMIK W BORET T RSB, Lk
WIFEERSY, WA= B0 REABULEBOCA R NS 12 S5
AR WT, ERERESRANERE, AMHAR, MESHEBE LS, ¥
LI, MR R KR EREDEEAR, R IRMFROLEHEIES
B iowr, ERECRRENKEAR, R, mEREmE RN RES
B MBRBA, [R5 EUB AL 22 WO Hi AT A 4 B HL A HR e A K
Ao BEERTRAFBOLHR U HESHHMRLAR, BFEBTERESH
Gy, R R TR B R R R s A BRI R RN . AR
SER B ARARFRSY, WG 9 B 51 BN, 5B 2 ENEBULEROE
#, B3 EARESHAREREERESTEHNE, F 4 TGRSR ERY



Civ e SRALFEROCR L WA

SRR, 5 HABTHRSBEHNSENE, 56 2hLibRE
G RGBT RIERERIMI R, 55 7 S BOEH D RA/ M B2 R, 45 8
ENBOCHH R R AR, 55 9 SONBOCH It IR AR, T
BEERESETRR . EA S T AS, RA T ABOCRB AR ST, 758aE
ER AT, I TR RO, SRR AR
PERES R B B F BT

B TR EREE LUK TR, SRR MZ AR, BiFREMiTsE.,

TEEEE RS, BT RE LI RIS, FERRRIE A
EBRET R R PEB A RS, TEHRR I DB

TR E Bl Be Rl AR SR TR % 35 RS WE B

k. &
2004 43 H



Fr
5

% 1 ﬁ gg—iﬁ ................................................................................. 1
L IR S S B RS S A S R S A L SRR« S e ehe e 1
TRIREE & T Loy SR e e e 1
1.1.2 SFACEEBIGER coeveeveerrrrmmmmnnsnneneenenes AL RKREIRG | B i 7}
1.1.3 E—RKFFELE—HF/DF VI3 oo+ ARRCTERLRERIRLEL R ER LR 3
1.1.4 %:4ﬁghﬁ¢t%ﬁfﬁ%§—ﬁm%f?ﬁﬁj’ﬁ%§ .............................. 8
1.2 SRAEBOE B EBEREBR v 12
To27% ﬁ&ﬁ]%ﬁﬂc'—%ﬁﬁ ...................................................... 12
1.2.2 FEHTEL --ovevreeermsrrmmernnnenes TR T IE 13
12,3 /MEBBEZEREL rvveerereoerrnnrees st e st 14
12,4 GGt weeeeeeeemnnnnenessnnnnnns SIS AR ke ran = R 15
12,5 BEBEAIERBBRI ~vvrrreereessosrnnrremsosisnst st 16
é&%tﬁ ................................................................................. 16
$25 ﬂm&%‘:}%ﬁ%éﬁ .................................................................. 17
B ﬁmﬂ:#ﬁ%%&m%ztjﬁ}g ................................................... 17
5.1 ﬁ%ﬁﬁﬁ&ﬁ@i%#ﬂﬁ%ﬁéﬁ%ﬂi?ﬁw ................................. 19
291 BEAEEHELE -oeeieeeeaess sl e 20
3.9.0 BRAKEEE oeiieeeiiiiiaesin ettt R e e 25
2.2.3 TIEECRIEE ooovvreeeronersesmnns sttt a7
D24 RBEEILGWHE <o ooeorrrereserimminnmmai ittt 28
D 5.5 JEELEHRES cvvveeeiioensnrnnetie st ae sttt e e R e 28
2.3 SEBUbEFEEOLRN FENEFEBR - -vvvrrrerrrereerrrrresen e 29
3.1 BAAEHFERE veeieeessresssiinnenestanietiiesteiesnitis e etecee e e 29
5. 3.3 AUACRIIRE +oveieeesaiaiiiiriiiinraaiias st st e e e e e 30
I < on s ST e e L L e 30
2 3.4 PAIKEE BUTEFIBS THIMBRIE v oeeetensnm st 30
2.3.5 EHULBOCIRI TR oo ovrreerersre sttt 30

g%—)‘cﬁ ................................................................................. 31



‘i SRACEROE MR LW A

FIE ﬁiﬁﬁﬁiﬁi;ﬁg@ﬁ&&g&u; .................................... 33
3.1 HEAUE (FATEBE=Z) IR +--vorevveeeeeneenns 33

3. 1.1 BEREE  cechrevsentiniiecsiietivanosan dnsnene st sms st e b e e 33

3.1.2 WRIBIGHEEE coovvoreoinnencrerteeedinioeesnnconceranoneonsncnnssnsonsionnsn 34

3.1.3 BB EEEE c oottt et 37

3. 1.4 BERMEIBIRERAETE ~o o vonves doovaiossobossavsoinnvononstsssossnsrenis Mons ol 43

3.2 %/—:\jﬁlﬁiﬁﬂ‘]{ﬂﬂ%&* ......................................................... 51

2.3 ﬁi%‘tg/_ﬁﬁqﬁj(ﬁ@ﬁmu% ................................................ 53

3.3. 1 TRIIGIEEE ovveonnesetcentenuteneesnesnerssneencosnconssrescsnnoonsonnnnnnnn 53

3.3.2 RITIGIELE coverereccrctecteretnnesiuecunnsecasnnsonsnssnssacennssssonsnnnnn 53
%%Xm ................................................................................. 55
Fy= miﬁﬁiﬁﬂﬁ#ﬁ*:ﬂﬂiﬁ* ................................................ 56
CON I - VRO S o S T S e 56

4.2 bﬁ@lﬁi%@ﬂ% ........................................................................ 56

4.3 @ﬁﬁ%éﬁﬁﬁ%mﬁ ............................................................... 58

4.4 mﬁ%ﬁgﬁg%‘$ .................................................................. 64
g%—im ................................................................................. 65
Es5E= ﬂ%ﬁl&ﬁ'"ﬁ%ﬂ"]%ﬁ]ﬁﬁlﬁ“! ............................................. 67
U, . (IS TS YOS M SR Ty A 1 ot P T 67
5.1 SRR IGE NN BT . avvanonssoornsaninsnglimhinitss 67

5.2 %ﬁﬁﬁj‘ﬁ{ﬁéﬁﬁ%{ﬂﬂ%&* ................................................... 72
5.2.1 BT HMBRIGTER «ovorevecororarrtisiecninrornsnronsencncnennns 72

5.2:2 . MR R OIS MR e st 338 08 st il o £ S et b S b i o e« 73

5.3 SWMALEBICEENRBIIIEBEAR ++eeeeerrrsvreerasaraserrnrereesssonnnenns 74
5.3.1. WHBSTEIIEHEMIEIEAR ocvvovoeocrcnrenrorssessanseaseersrssocnennnns 74

5.3.2 BRI BBUECHMIEIEAR «<coccoeerererrrrnriiiierentieeenrneneneesenans 75

5.3.3 BB UM AR o ovoeevorrrnnrnruenieitnrrnenenenenenensennnns 79

5.4 %‘ﬁﬁﬁ,t—zﬂ;mgﬁﬁ ......................................................... 80
S5.4.1, FEFTRFFI R covsvsscvesoese ubosia dosomamni s sishndis e dddnen ads eitn e st 80

5.4.2 BEBEEIRFEBER  <oocevetecrorennniacientirternrancncnsencssossnnnnes 81

5.4.3 BB RBUTEBEAR  ccovvereroceernenacieniienniiesanneennncseencosnnnnnes 86

C S T L R I L T R G O L R g 88

% 6 i ﬁgiﬁﬁ@%ﬁ&ﬁﬁﬁ*ﬁﬁgﬂgﬂ“! .................................... 90
6.1 %ﬁ”{@—%ﬂ?ﬁﬂ?ﬁ .................................................................. 90

6.1.1 %%& ..................................................................... 90



H R . vii

6.1.2 JERGRE  cevveevererrrre e 91

6.2 [ERA I Bl BB < s 000055 b Sl SRR L 92
6.2.1 EIEEME]E - ovvvrerrrrnenere e 92
6.2.2 ARBIEIEEE T REZRAEAB v ovrrrmrnrrenmn et 93
6.2.3 ZERFIBRFTEE «ovorererrrrornrnsniettitiiiiieiieetiree e k" S 93
6.2.4 Murty THNTE -woreerrerresrenmmrrr et 94
6.2.5 BUVE Fizeau T YIE +ovevevrrrrerrerrereerieinieiniin, 96

63 . TRIEE BRI - - vvs - isivniissichniimmhaiihissbhr sy ihibiumsions 98
6.4 JEEBASTERIIE ---oevervrrrrrrr 100
6.4.1 BALRTARTUBEFIBIPIT YL covervrererrornreerniii 100
6.4.2 FUFARBIEIBLIE T B wvvvevrevernsererernentniiiiiiiiiiiie, 101
6.4.3 TLEBUITBEDE  eceeeeeerecereseactititiiiiiiiiiiir e 102

6.5 BN IR GISIRBCHIMIEL <-veverrrrrrrrnrr e 103
BRI LR v v e e 105
B7E BAHEThEIMEEHESHTME e 107
7.1 BOCHIHEThZRMEBERAIMIE o 107
7.1.1 AP RREEREBOCIETM R GE +ovvrerrrrrrrrsrsneeerene, 107
7.1.2 FRAPBREEAR  ceeververrrenmremeorne 108
7.1.3 HERRUTIRHIAR  covverrrrerrrenr 110

7.2 /MEEMB BIATMEEER vnreerreserrenesisranivossiiscsrsssonarassnes 111
7.2.1 BKHFEEA P-TUBHEA ZR)JE v errrrrrrsrrsrnrnetieraeie, 112
7.2.2 EEEIHEDE covvererrerreeirreete e 114
7.2.3 /MEBREREAI AR -ovoverrrrrrrrerernere 117
7.2.4 iﬁﬁi%ﬁ:&i%ﬁﬁ%ﬁ%mﬁ ............................................. 122

7.3 SEHULZEBEOCHIIRIIEIR oo 129
24 G T T R TR TETTRR 129
- RE B L b Bk COrUr SRR U 130
8.1 BOCIHRIIMERESEI LI TE X cvvvverrernrneiie 130
8.2 AEREHEBOEIETRITER -vovvvvrorrrrrrrrerrrrenstiteeiiiiieeeee, 134
8.3 HFHABHEFEMIERTE AR +ooovevrrrerri 136
8.4 MBS E TG RERIANREAR oo o 138
8.5 CCD BRIEEHFFERAGIMEFEAR «oovevrrrrmrmrr 139
3 R P P P P P P PP PP PP P PR P PR PP TR PP PPPRPR 141
FoE BRI BEIA - 142

9.1 ﬁ%ﬁﬁﬂj m*ﬁﬁ*ﬂ%ﬁ*&ﬁﬁ ................................................ 142



-+ viii - SIRACEROEIR LW A

9.2 . SBULEBOCISRITREIGHE o orvvrerrerrrsrrerrisonmsnnncersesnsesssns 146
9.3 BOCHN IR IR R, cocovesonvsnssoiertnisser sisshesie s sxsebyiigss o sne 148
0.3.1,. B R E R osiisvesvavietonsuntotnocsnsets noanomumnat be s uatisny s iess 149
9.3.2 FFTHIEAIHTEE  ccoecerrersoronnantartontoncntnsennnsansancennennonnes 158
9.3.3 PRI BRI <o vorcerercecterennntiniriniitieieitineirenrnennennen, 161



FI1E & B

1.1 8% B4
1.1.1 BAEMNERIHSSHSE

WOt 20 H4E 60 FAUL B ERFHERARBIMLZ —o 1916 ~1917 FZH
HiH (A. Einstein) 7GR FIR A9 2R b, KR T H R B Z R R, Bl
TS R A R BRSO T REYE, A0 R BN As B as SR 4t T 2
WKHE, ZRERMEIRIFERA LA EBOCH A, BF 50 4£4X, A4 FE ]
PUERDR 730 B R R SR FRE T ER MBS 1951 48, B i
(C.H. Towns) . V& F(N. G. Basov) fll & ZE 1% R (A. M. Prokhorov) B G 81 1& 1
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