kL EE R

Jh 2k o IR BB E5 49

_:,’.::'_% _44".':; Z




WIEEHEEE AT

HAN UNIVERSITY PRESS

Wwu
il Et K FE #t



EEEMSE (CIP) HiE

HBREI NS / CUBRBHE EE) RBERE . —RIL:
BDURSE L, 2013. 6
(HERBHE £ E RS / FRIER T )
ISBN 978-7-307-11103-5

1. Ot 1. OH--- M. OHERAF - FAEEY
Q@HBRANF - DY V. OP183. 2-49

i A P54 CIP BCBRE S (2013) %5 146720 5

WAL LR R
KR ZEE

HIREAT: BB A (430072 RE ML)
(R4t : www.wdp,com.cn)

Bl JeECPaRIEEN S A BRAT

FF Z< . 787mm x 1092mm 1/16 Ep gk, 10 7 ¥, 170 T

MR WK 2014 4E1 A% 1R Bl K 2014 4E 1 A% 1 REDR

4+ 5. ISBN 978-7-307-11103-5 £ #r: 29.80 G

WRAETE, AE8H; AMIRAHES, nEREEOE, §5HbEBHEBTRRER



1]l

AU

HOFRIE NN — U] A= i (0 4 0, Bk ) — DI AR 5 HATT I A2 76 BB
X

BT 0 BTG R ZS , I K B ARE R 780 1, B 3RAT]
BF T — A XE LR B i AT A — Ak b2 AU IR FF b R
ANVUHER , R FHBER , PRI UK , A REMR R ASAEAF IS A R B B
AOBEIR ABE R FF B AHBRA LR T T o BB A B Bl /iR,
%i'5H T XECHERE EERID A,

ABAEE RSB E A R e, 5850 AR B T AT e, AA ]
FBERN T BRI XS MR AR, 2 LT | e 0 76 3 ) SR s sk
AR , R 2 iE NS B R4 L BR (9 338 5 HuBRAY S AT SCHE AR AT A8
B HBREK) EARFEI O 146 5 BRI AE AT LE A P 2 578 5 Mk
Z 8, I NIRFKTF--- -

A IR STEA A BE (8] 280 A — 08 A AR 08 K, TF i —
U PR U BR Z G -+«

G H
2012 4£4 A



Mok @ A s A D

B 3k
Contents

HERMERSREL
A 5 AR LR
FROBEE L AT TEIR. o csoervensnsysunnsnssssans vusamssmmmnes noepsNa Uasascrp a FeRE s
IR RIR T E—HER
SRTRRL IR I AR GO0, “wososxsssunsassstersrsonssscarus rovess yareavsnssngns sucspesins
T L T TN ——
SR B GIEHRET” sispsssss cossunsnsonannsnevssvasspssunsss T —
IR L TR IIRI +coremns 00 50 s5anman svoms oxsepionm s ssnss avcp cesiogs s nge
HUBREE S KT AIAG B «+orovvvvrnrerenessnsssensesssssanesenssnsssnsnrsssasensnnnnss
L
ﬂﬁﬂ%,ﬂg&‘mﬁm ..................................................................
g L A T ra——
SRR IR s srmemorsiser T R RSP A R h
R U Yy O PPV e TP TN
QTR LB L. » sosnscrimnsiniominsins s oma R B A AR S LT e
L a O R L RS SO I
S BUTTIAGBEEELER. o vunes v s 0 SRR P S aierhe
VBB EOIIBIIRI -+ ororons covosssernssemog B aiiisss smes i sty el o
AT A TR vy e smsresse g e vsmensa sanepspnass en suvmsas sorsass punsams
RS BRIEEE . . -ons croreerisrsissmseastspnirssssssnsse e she s Ak
BB B AR 2B . orvss smssespsiinemassnss e s rsrast e
T B FTTETEDTIRTERE <soveeeoovssrassasssnssaaseesnpannneions tuyor fhsen ap ruiioapintioy
PR BOTE AT 12005538022 350010008008 ses0nsavs eovsuidnsprriseod b asdhntio desos b
HAREER GHBIREEE svsvssemsacissnsnnneianvin buoves iioriiohsssss s cismt pibRstosiass

DIQIU DE NEIBU JIEGOU




kA& A 475

HOER 5 BT R R HOBERRPEAE TS «ovvvverrernnnnererrnieeeennine e, (48)
MR SOMNIIBEE R -« <isavs sosnenmmssonsamuns suvense svmnsn s buksls SERRS SR AS AR S PEESS (50)
HIRETB LR TCEE TP BEETG +ooovenerversessesseeesesyvi shuposon idsspraess (53)
IR 22 TE R RHIIRILIE G +oreveevernrsccssaroraenrnsssssosssnarasnsannes (55)
NP IRINEAE I <o s comsusrersarsscnenenssiabismisns rerwe saxenss synessvas (58)
HRIRTGIPABMR LR «vvesvovosseimmmonnvarcanainsninisosns susonsssansnsesnnanevananss (61)
IS BHAIBIRIEIR - oosscenersonannnsmmenussinessennsosssinded§o e btbItEch (64)
BIEIE E R R R -+ v ormamereramnen et REELIR LA LLANTRG (66)
Rl AT B o] ARG TIER M OROPIPTIN R Y1 R (PR (68)
Pb (4%)Sr(£E)NA(4) FIIZE SHUFRFEAL ----ooeerrmmvmmneereestonmunnninnas (71)
R R A L G T R e MR R LI (74)
S R AN MIER RS - o  RR L anL HTGR (76)
KB FHBIE oceceeeremimii s e (78)
SR R B S HEBRIAE, - oo nk b e A, (79)
N RS AT s S P S AR (81)
MR AR M BATE - - eossiivdnni SRS PR G L (83)
R S BIRIGEIER R oo vre st (85)
R R o iy i S S N RS oot i o AP B e SR A B (88)
BRI TR s oo s e i R e i e ittt A NV L Y (90)
HER BTN BB L B - oovevesse i snssinivan b i (91)
L5 TN Gy g |10 S RRNESREV RN ST RRERREE N 8 &7 R 2 % e (93)
IR B IR T 5o svvronsssssssssnionssssnsssssnvsnniedionsos oo dus st s spesioh soe (97)
PEIR LA TR FET M - vvesvmevearessosasansdunnnnsardoiinsuiassssssssatsnssbstsbue sbnpis (98)
HIR A ERAER—HERK
W' B ittt dae S bbb fd e (101)
IHE S BIBCE TR AN coeceeerereeereeremmmmmeimieetiiiiiisitieeaaatanaaas (103)
LT, 3 A T T e (104)
FERFIEES B BIMHITRIE --vvvvrrrrrrrrreeeemes et (107)
HIE I SHBRPIEBLERIIYIETR  coevvrvrnnnnserssessssniiis s (108)

DIQIU KEPU WANGGUO XILIE




wa e nnsn |G

Mt 3= 2 bl
HIFRAGETAPIE ---vvvveevrennnnsnsmnnsnesssssssssssssassosessessonasisnsessessasness (111)
B FE oeeeereevenceansesnunseassnsstosssansasinsesenaneste ssistesins toysteeetRssras (113)
Bt B -ereeenseensessnesnssssessssistnssassssasssinsoonsessesssiiadssisavnriioans ot (114)
I BT T e O P o D ee - IR PSS PN (116)
HUBRIGFC/NFIERE -evvvveenrnrrronsssesssionsonssssssnissesnissnntisnnesssserossees (118)
HER Y R AL BRI IARZS cooeoeeeeererermmeeessssmmnninniinnnenee, (118)
HRIR EHTAUR ,
H2 BRI AT IRAR --osvooeoesssosasivassenornesressmvinanssnaiassisssrsssniie (121)
BN 3 =0T R4 OF e 7. NP PP (123)
HBIEEHTRARIURTER oooooeeeererrrrrertertermimmiiie s, (125)
AL eyt ER
BHIE SRETRIYTE IR, «oovooeereererenersronenertosiisnsssnsonnivesiosssssosins (127)
KEREIIA Y FEFB R IE <ooovverevmmoseetosinenqeisisininntivesioresssssssssnnst (128)
AR RER S (LTBKREAD ooneotevevonsamaiosanadsrassiomratsedh it fhooit duonkinnsnod (130)
HOBRIE NGB FIIL oveveesooroeroososissrnnssinsssuinnsnnssssnnbosunssiosesisbaies (134)
H =
MHBBRBGSF IR - ovvevveormrsostorsrnivsnsiinensanssionsensraiseiivitiomeasnepens (135)
MBI TERE B s eansia it iseaisiiecsoifosts irosmse o bussasnuntrsss dibpsrioess (140)
HMEEFIERF A soovestesiroesssosiscscsivonsionsiadsnsnibitoaescenspnsesevesiaies (143)
X
KRR ----eevoeemmvonosmrsonsssassossositisionsssonisssesisesssansesonts (145)
LR MALIBIAI AT SRR -5+ 50000 s50anvmen dssisisstossnssosiorsebonsrsersars (147)
SEMIITEICELL <3090 sovighinsiss esnacnssrnsyosidarassanasesntnssannonnsassnsnsassay (149)
W RINHGKALIME T THIM -2+ 0000000002 s00ss0ss0sssanssenarnsasessessvnsessasnans (150)
D11} ;- C P P (151)

DIQIU DE NEIBU JIEGOU




wiennsne |(EH

IRV R IR S E

FHARNSAMRZNY N

TR BRI XURERFIE U7 K FH 2R BB ATT i A Y R DI R 4 2
EASHRX—Y)? XREHIRARAERFAER R LR EE, AL A & &=
SAWKRBRREAHERAA Y X, A KR, B 1755 FEEE R (1. Kant)
R KBRIEMN R = HOLK, B2HA 50 LRED (XIAKE%, 2001) [A],
EORAS A BB B, 11 1 DA LI 5 7 0 A 2o U UL R i A A B 2 T Y 45
Ko HRTRATM, FHABEZ T S ) 2 BN 7 8 KR

Tl R E YA RE MR R HMEER (C. Gamov, 1948) 4%, LAF
W IEFERZMK A I S SO AR SR R B o IR2E BN, WTE], 23], Wpf. RERER
BIAT 150 JZAFRTI —ORMRAE, KA HEZ W — i, R A al”
(FHRER T RBAED L0 E 1078 (Rpsandfa]) fobkm AR gk, 7
10 "R R K 2 10" 4%, -4k I BE B3k 107K, HiGThaginh 10%eVO,
JEF RS T IEEATAE . KIRIELLG , WIFOTIRINKG, SRR RIREAR, 5% 1 g
FAYH, FRIERT S5 MMBMAFMERRE, MR BRIKEK, BRT
AT AE XA T4

© FRPEMEA TR DR E-H - KH . 1TRM A,

@ KU “guxf i gE” WA “IFREART, B EmRAR 0 E R, H C0K” RR,
0K = -273.16C,

® 1eV=1.6x10""],

DIQIU DE NEIBU JIEGOU




)| wrstszasn

B LA BEIEW] 150 ZAERTIT & A 0 3R —YIWB? $e OB KEBIIE, KR AE
WIRIER, BT 5S04 R d RA 100 2424, 44 BSHN, X
—o FT, BB T W AT R A [ RV BT SRS . iR
AW, TERRIEREBR T 15 5T A S S 384> B A1 T 2 ol
i, HSE IR B 4k 5K, 1964 4, [ DR A R TR W 2 5 W
(A. A. Penzias) FUE/Ki#h (R. W. Wilson) st DEUEIRRL, S AT
A BRSBTS, PR S 3K BARGES —Bah, Has WA 4% ri )
ML B S BRERAT 10 BAERARRSE ), KT TEFHERPA 2.7K
ARG, X — BB T AR EBARS T OB A SIS RIE . Nk,
MW ANBRIR DS 5T 1978 4EATHE DLR B , 1989 4E7E B 1 [fij 900km fr)§L38
b, HEEZHOHEM DA (COBE) HEM, 587554 5 2. 726K +0. 010K
(SRR S, ARSI IR /N T 0.03% , H=, KSCWMRIL, ZEOAME R
RO, BRI I 7 B S, LT R i AR R R B A E L
B TR N 2R, WA R R RIIN 2, BREFH g
(R AMBMAE R, FaA T2 b, R R HATEAER TR, AATET
AR A E LRI, %8R %) (E. P. Hubble, 1929) &, &5 d i T
HE#RES, WRSRYE. WRSHERYEFERE, MREN, &4 X8
M7 RATRER. MY, WRWBIAR R K&K TR 23.6% , MEEREK
REPRIBIA K ST 1K S0 NIRRT R G, 455R N 23.5% . X—
G R — T TR B

KIBEZ G, WFRITRIENK, (EARR KRS RS R REWK, MRS
BZEMMK, BB FHIRBEESSER, NIRRT SR % K56 s
W, KRR R AR, KB RBOTR A REART (BT, P T,
BT, BTRPMTO%E) BRHB—uRRENE GRENHE) —h
Bt SCHIBy BeAE KR ARG 2 100 JT4ERHT G, M FEwMEK, BETH (49X
10°K) , $@AHEaR, Brel5eo i EERSORY R . SYTEES IER T RERERS

@ HEOCEEEENEER, WRIMREER MR EC T B, R MBI
W, RISRIRIOLOE T MBS, RO,

@ T (neutrinos) JE—RIARSZHL, R, BIEMINIEARLT, 1998 AFGESL PACT HATRA/N G
L1058

DIQIU KEPU WANGGUO XILIE



wkwansn |G

Iz, SURZIARE THRSRNES . BRRARIEE, 75808 2 KL
PEETRBR, 78, RS, A BRERLE 46 12477 i £ 2 bR B0RLBUR
Mo AT ZEMBBRUEA 2 B, fO45HBRTE N B0 AP R 1 JeiEk . KB R i
He il — R 7E 5O AZ AR, oh ok BH R OB B M 7E IR IR B B 5
FFEA—FF IR WTE R , faahik CRe sl bond 6 Sl o Sl ik 5 30 fh B
MFRBD RK. MEMHEESETASDERTRE, HREE—ERD, Y%k
RO B0 1 T IR R 2 O RS B, FEA R R R R T R
Zifite BAMEARLN S x10°km (H4TFHER T AHIER 9 53 15) , AN
6 x 107k , T HE2 Jy A BT RAG 1/10,, B 5L 25 45 P K/ 28 0 8 (R IBURL O AR B
i, BRTABE—REER, 2RNSIARETMEREELRET (KB
Ty, BPRWBARN ., Sa BRI RN, BRSO MER A, diX
RO R K BT R R G IR B 38 (BEZ L) o 20 HEGJR ¥, K2
SN TR I E 19 L BT 25 B 2 e g — R F B R, L B i o L P
TE U —— R IR R 7 SIS B R AR R 25 B B

BUAR IR 25 D8 F A A B 7 S R e 4% DA R S5 7158 B4

L, KATEA/NT BB 7 AR, A7 1 B A B B 2 %
Jr

2. JEiEHE, KATERIRGEA B A S 8 L TAE A — i |

3. ERYE, KATRIPUETZIRA 2 B IE Y, B30 R TR B G0 S
TN (WA KR RIS R RS B R T ) , 53 b J2 BLE WL B 1 K B R 4T
5 1932 I o

b R KM R i, BAFIERMTRR (KR, &8, bR,
JORKIR) TR, KR (EERS. A, ARILALY) MR (15
MEE. A, SRS KBABER, HEERNGRESER, HBAMTRK
BISERE/N, B LLNVT R B BN . B KIIREI B AT R X, WAL
PR (EELRE. B BE. BEOTRLY) BENET, AR OERBT
5L, TR T 2 B /N AT B —— BRI B S BRI M UM B X
(RER. WERRMEERE) ZAMNEI N5, —im ks ke, Hiis
HEFREA, 5—HEsMTREKT AR R R, KRR EL, B
PASMT I KA A7 5 K AT B T AR BN o XFRAT A 5 BB 3k /1N

DIQIU DE NEIBU JIEGOU




A& 2R 45

HrER” SR A — S

RRE UL R EFLRICERBLTEF (1978) i, BAREE. B
s L7/} e Y ) e s R NS A 2 B R S R P T L ERS R R
TR, BOCREERIVERZU, FOSEARERKZER (B, EAHFRK
BEKARBPHEN, FAKE, &8, KB, HER, BE2NV/PHKET
BFVFZ /T B ERERIE A ISR B 0 B, T A PH AR S A BT R T
REJOR A ACPH 2 = T AR R TSR

R B R RBAF AR T KBHR BB S5 ALE Sh AL, HA PR A7 1
W REH o BEARHBRIE AR BH R 2= 5| s | T ), 51 1 ) S 5 | B 41 4
B, Rt asER ERICRFEEA—BG FEHBRIY AU B 2535 b R AN W it ol
HoER, R Bl AR ALK IR RETORF BRI AL , X (b i A SLZE AR 52 T 5 M Bk
OB, AR I R R AR Z i, T B A A AR % SRR L I 7 i) £
PR EH PR R AR, AR I 555 K AR MR R ARZ ik

WA B & R

HOBRIE T I — D REER AR, 2 H ORI T E— A AR R AR
IR R ERR . HIBRE K PH R R Z —, KRR N — BT,
P, HUBR A i PR T B MR K PR PR EE o ACPH ZR 2 H o O K AACOK FH KA
HEXSUMERTHREEBITHITE, TR, /MTE. B2, WEKMNITERY
JRFTAUREI R R R GE e FEHER EATEIAR, LAMERASE R KM REREKRSE
RO ERR, EMEAE “KLE", WAETH CHAHAM XA LA Bk, WbEkid
BE “KXE”, & “KE" —PAVERKER,

XA AE O KATE, 1TRERAMARREZIRG o &I FHEE ik
FEHPBATRER, WKKAKE—ER—HR—KE—AKER—F+E—XEEH
ERE—RER. 9 KMTECESM AFNFEIR, BrES AHE FZERHAR,

FSeTRIZZIM KA TR, BRKRMEGRES, HRT KITREHA TR, o

@ EAERARGEI S B HERE, KFRMYE 10 BT “SAMR" MaTRRRAFER, Hif %X
RN, BRERANT, IR ERNKHRRK S “TFR" Lk, TAMERERABT .

DIQIU KEPU WANGGUO XILIT,



a3k € A I A D

BT, BRRATE (ABR) 4, BABFZAE TR, HANEA AR 2 a H
PR RAMTE RS P

INT R AT BB 28 K BRIE AT /N RAR, B KZ /T 60 ~70km, %LU
TIHHI/INT B M 6 KR FUR B ], M MT R A . BEAMERER, U
KRB LR FIE T, N REE/NY R, B AW S 2 2 it 1000
LW, AR BRY)T H SAORLRN [ A 2R 35 i 4

ABAJEACBH AR B v RAR A B A 55 48t o K PR R A1 99. 865% , i KB
Rl — A P RB TR AR T R OB E R, 5 M ER Y 2 B B 29 14960 77 km
(1.49597870 1 km) , BJ 1 ANRICHAL (AU) . XRE—AH4r LR, W
FESXANBE RS A, BRI A BF S D r S IR 5 e R A S 300 5 i o A B
YF IR BN, X A L G R R 1 KR K A R RASTE A, lAK
SEHERAE AT R B X EAY . KA HER A (6371km) f) 169 1,
HBUEHERIAFRY 130 T, FREZ 2 x107t, HIMTFHERIEEM) 33.3 Jff, F
BN IR B (5.52¢/em’) 1 174, (B HEEFRK, Kl
K10 g/em®, HULE L Og/em’ . KIHRF HFEEN 15 77 AU, KFHURK
ARG TR, B ARE R 3 2R IR T R PO A —E RS, e 014
B, g QRASH AR 6,21 x 10" [3EE (HIX4T 27000 A7 MM BT 7= A
(R ) o SR BRI B ARAS A RE BRE B 2, AR 24 T A BHL 1) 552 437 6 R R 1)
22 425y —, BRI /INER A3 A K BH BB A AR DA 4 5 A BR 2 1T 45 R I R B G:
RS MBEAT, mILara, KIAEXT ERMEME A E K, Hoh, KBIES)
STHIEREEE . B2 . kY, DI RObERHRTE ShRMER TR R IR S A &
WA

HATAARBRA 9 KATE. WRAERAE, WKREME R NITE, Hit
6 KATE AHAMTR . MP/NMTEM IR, WAR., &8, #Ek, KERIATT
S, Al S AT AMTE . WABAGYERR2E SR04y, WIARLT HoBR A9 47 2 ARk
AT, NHEK, KE . EEAKE; HTARENITERERITE, AR,
R RFERMMGF R, JHAT R TR R TR, AR TREK
7%,

ZIEFT RS2 S KM RBA X, NAEEAfTEM ERERNSHE
iR CRE, +B) MERfFRE (KER. TR RER). EFETRER

DIQIU DE NEIBU JIEGOU




g’ Wk A% 28 4 5

%, FRAGEURK, &G4 E 5B, & 07 RRE K IRE, FEESEA,
BTN FHHATFRRE TR, _

KR MDFAAEMTE . HREURKERBG ., MIERE, HIC%H
BRI 5000 i, ZRRBIEM, SRRGEMFAEEN ., ZEEHNE, N
TFREAERMREAN, TR TR R R AT BIOL R, T/
T R — AT SRR R o 6 S R K B AT O — SR . R it
BUMUZ BRI, B RIE A 1600 B0, (B35 4 ILEFFH0E I LA 600
i, R AT SR s I 2 1 R R R A S B S AR (R AK) | VR BB
TFRAPHF G 25 AT R S5 0K 5 R AR 47 R AR TR I R
5, IR T SR B2 ) e MR SR 0 SRR, ORI 4 40 9%
EEDHBA, WRbRUE, B R R T AT 25 ) 2 kR B 3 M 2 1 U A
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(DU IR ) MARBA (BRI RA% & 1/2) o B R AR

BEE BB AT, 5 K PR R AL 22 B IR B ) £ B A
o A LR R BRI AL, XA HUR IR AR, B BB

BREMNKXADE—HXR

HERRHBRME— R RR TR, RIEEMIREGEAMRA, @il 5HBRE LEr
PASEIRZ M T i R AL, PO A BRSG HUERAGLEDSY (46 AC4FHT) TR, i H
BEH S HBRAER S|, RS (ABRGHIRAY, HMBRGTE A RGEKHL
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