A2 AEARFE D B9 RR FE

RIRERSRRESD WRIASE 278 1994 F 5 B 188 %

—. SFEAFIREREVERET

HUERHY 45,5 (RARTAER > FGHEILERKANZEE » ES5MERERE - EG AHE
AR - BUAIHBER AV MEE ~ SREFRAIKRSY ~ MR E R RIZER IR EE - BT
I ERAE T PR B — BT E - AR ERSCISE - (ETEmE > BEFE—
B HEFERFR LS BRI o 1960 F R EEMMRIRE R LR B EH ZREHY
At > KA (DR EEREE AR EEMER A - T EBR A EE v (Frank Drake)
e T EE R R o SEARRRA AT EE B E S S SR EEREE GED -
HepFETEREEA - ST RN > BHGERIF - Atk E o ER BRI SE G E
VHEENW - ESHETHIER EEFRBRSRSIRIAE B - IRESEBE RS RE R > B H
By M2 N H 22 GE2) » SPEAMMEFERIREE IR - 2N FHIHEE - BiaE
MEEF IR B E TR REEIFELE -

FERRTRARAI IR > S A JHRY AR an e A A KRV - BIAN1948F 1 H TH KB 225 LR 2
(86 - ZamBEZ PR R HBBIYIRAE - NEMEK GED) 119455 LUK > EA —H ZATREE - fify
EF—T2 A [EEBIRE 7B REINTEFSE = AR 1A RS B RS Y R
fiz (FE4) - 1958 FF-JLBlHEM A Ll R EE[A RIRE AR BIHA - 15 M (§E5) - FEANILAE
B > NEEEREEELIK  ZENTNE - KIEFTORBRIINE AR KR - B AFHIER
HERPRE > AT ERMTR R R AR E DU NEHE A RS R -

TREE HEINE AN FIRER Y — S (S iy A @ RATIIR > REWTFERRtAE R - SNEARY
iIRE /B - EA - ST - EEESRE - BA - RFE - 2FWBARA -~ #ROEIERI AR
EHREBEA 1970 FEE R RERITHRE RN T ER RIS TEET > ERATERIR
RRAURRAS =M FEER - BRA - Al - BRI~ SA0EL - RAAL - RE R - A o
EIR ~ PEdRil - [BTERY - SEEBUNISREIE - Fillo R 132888 GE6) - AT Z A2 ARITR
HRFESE - ATRIOPEAA R H —HEER > TEKEFFZ A FRVEER » 5 2IRIk T - #i
AEARIIERZZEHE - KB ZBRAMER [ > NIRRT 22 > FrLAREHEK
el o i NS > RS R o BERIRAN -

(HR RIS GBI BRI EUR » fERERETTEMEE - FR 7 HEERDISN - HAREER
A AIeE R R AR E - THPEENRA » HAFIEREFRIEAME - WEEEE
HERFETE - IREBASCERS > WMIKGRREIVEE — FANBEAIEHE - B
HIEREIERBES 4. LA - RIRTT 28N T MOEBS0E ) AUTTERE - FE /B EA REFE -
FERUTERE A REZEDCHAIRRE T - IR TEF - HAEER0EK > FalRefEs e
NFEBITREEEEREK » fERAERTHRFZE2EE L > AR ARREE A - SRRk R ey



FREE > KRt —Tsam A R GED - Rt RS RERME RS IEINE AR 7
1E o SETEHER W R AN A FIREERYSE B OR8 - ITREEr fa R 2 N IR K -

TREEE — R IRAVELS: » AILATERERTE R - REBME R R E EH R 25 AN EIR 22 M E
R o SEERFEIRZE - EAE B IR PTER A FAERIREZE > B AT HIRY VUHERF 22 -
B4 R UM 2 T R R S A U - AT SHERIRR ZE ~ I E S s
AERYIRFZE - B IOH AR TUAEIRE 2 MR 7 M Rm (Superstring theory) 5 TfEF2 » Hr
g I= R Op =y Rt

A R - 2T A2 U R — e - R R AR s H
“rREAEBHME - HERREESWRTE - RoRRVEEE SR TR AR

Het

Z. BIPSRMTER

HARR PR AT « 587 ~ 5577 - BREOFET - RREEEE VUM EYEREAR
R LRI 2E - 72 198346 H BN L [l 2 Se Fras B — 5w > RIRFR T ~ 550H0
BRI — RS - BERER ST R HE— e 5m » fHE e ERIRe R0 - (HEKE
TIFNEAM =FE R — RS > S - REENENESEN—SmAN > 2FRENE
T B IR e B LB

R 7o CERETHR LR - HERIERMERNE T D2 REE mS G E TS
am o JEFE T Samffilil - ED A AEN - TRETHEE /)2 (QED, quantum elec-
trodynamics) » BI#fi—8ERE ST - FEM & Samitialss ST BRI —50m - TR EFIRE)
JIE2(QFD » quantum flavodynamics) » R[I:E FHAR &3 5w 50 B S5 TR EEIG THY FE 55— 3 aR -
LA fvEE® ) ~ 55 MER I — S - fhEFOE) 782 (QCD > quantum
chromodynamics ) - BFTEEA#—am - HEMHE ' EB+=%8  WEREEWH - LEF S
MG - AN AS —Samies - 2B AR E Ay E 2RI ( renormalization) /5% » ]
FAFY QEDER QFD_L - {E /2 REZAH S 5w B ) LIFI & 50 (gauge theory) FRBARKE » EEAL
AIRERER 5 (e R GERDERE T - SBRME RRVEIE - il 2 EER - REHRZEN

CEREYE ) ARER > BEEACRI TR TR R ER ST T MR - A0SR T R A
Hkr 1551 RS I A% -

1971 R R RIS i 8 (B EERE I BT YA IR 5 - T8 Ry ¥ (Supersymmetry)
HiEm o (Rt A A FERU KL+ - TR SR ( Superpartner) @ F—Hi
TSR AR IR T B sk - HAKKIME - B hekl/ 258 E K+ (fermion) »
EBEYVERIR T - EIEE 5 (quark) ~ 8 (lepton) ~ Jt#E+ (photino) ~ ¥ (electron)
% HIERZTEEHAI EF (boson) @ EEWE KT REMEE(EH IR » EiEES 5
(squark) ~ ##E+ (slepton) ~ H:+ (photon) ~ #EEF (selectron) 5 - #E ¥ GmEFEEH



ANE] B ek TS . R R ] DUA AR - BB TRYE S+ (graviton) FIE
TRE K THIE ST (gravitino) Y5 » IRISHEE BITE Gmn] LUK BG4 S feiEie > Ble] S5 A{L
B SR R RAVIMES K GES) - BLFTERIET Y - DI —E 185 -

197436 B SchwarzZBZ LB YVIEIEESZ ScherkfzHia%am (string theory) » FEHEA
K28 M2 —HERR AR - T2 Ryi% (string) » HE— YTV E & RO LHEZE R
5% BN AR > REMREME - BV HIAEZH A EE (Planck length)
—1083 A9 IR B ARG — RV RS o 53R IS B R S A IR G U E) - R
R REEAR RIS - AT ~ Sk 0 HETC A — U E AN 5208 L i (K RE
R ElEERE (ground state) o RN LATRBI— > LA —R 2R G KA
SER - (HRTE S EEAR TR - Blse)) ~ 5577 ~ BT RES) » e LIE AL AR
FHHEE K GE9) - iR E B TR E A JIRIER J7=0E B 2o 1d - 15 Lol ] ol B AR
BT - (B2 E B RTR L - (R R EE e 2l Leh A E R IR E -

19844 Schwarzf1# A Greeng LU amAY SLAMEZEM - 5 |G - AIAEBESR
S0(32) F1 E8QES HYFFIAEER /7% > pElt R T /12 h— L B I 52 (Anomaly) - W& HITH
Hyiam » (et ss i am - 1985 3E R GrossBE— BRI EEZ L HEEEHS0(32) F1 E8QES
T[T E oY P o > RESw (R T AR B B PR N AR 2R WREMR R BB TS am A B HIFF
2 5EM (GE9) - nTLARINRY B S v B Em Al — e A ¥ 5w > BRI B K T BB 681 Y R (1 S
B P EAR RS R A A ER T » vl & am i i A B — e M ¥ e s B
WAL MSEEE - EHFrEEAN T - It —58)7 ~ 5577 - EROIFIE IR AL A
TER) » EEBRE T FHEITHERFZE - IGEEHE R © R e E R AER DR -
JIf—HEoK

YRR ESQESHE ¥ » Finls [EREEZAEN - S ESHFRZE BB H
TR > Hop—(d ESHlERy 2 —'E - 5—{ E8 iy Es T¥1& (shadow matter) ° i&
MR FYERE AN - EHAMZZ O ER JIFEE GEL0) - BIEE LB PSS » SE 2T
FEEETY)E (dark matter) FUHFME: -

e B L A B B EARIRE B > BOMNAL 973 Hh O/t 92 (CERND s H AT IE AR S i 2
s ERERE AR T 25 LEP(large electron-positron collider) » A5 " HARp5REE -
TERSTE T H R EAR T SRS NS - O 19913 H R E 3R E
HEE—EEER GELD - IR IEEETH » DAZEEE 75 o B S iy 7EU 8 S A
AR

=. BRIERZEERE
FNrH T — R AR - 2 E AR (T SR R BB TR R R S 385 [T B Em AL -
A e T E EmAUHE TR - (e P an DR AR AR (22 > TR —fRAH 2 3



W RIEFFAEN - B mRREES WA - HRTHRORIVEERELE MR H G _ LA s
FEAR K 22 > BIGERINRFZS 400 » AR E T SR B IIATE — HUMEZE MR — RS AT
FER ) HERFZE FE 4R GE12) - HHRTHERF ST 0 > TPREM — IR AFTEES > BB M
A VG E A VUHERFZE - RIS IE SR HERF 2252 2RV B L (compacti fy) 23K » DUREs
BAMIPT R TAE IR 222008 - (HRESIRETEZER - RIS 0 5 7] LR A 58 Bl imHY
MIRE © FHERELN > FZETRZE - EFHEAERE (big bang) BIAAR » HZZRERTE
AR N R AR ZE RS - FHEIIEE AR —EEER T - HRERTFHED
#ME (inflation) » DIEEECEENETIAR - M40 - HZZgE Rl R RiReE - RIZZK
Pl Ry IR R 2 R R i A 8L - (e TR - A M N [EIRY 5 RE H 2K (spontaneous
symnetry breaking) B > FFFHIES EZZFEREAVEEREETH (global symmetry) iRFE > fifiE
R R EZCEE RNV ETE (local symmetry) RFE GE13) - Hil0 H A R # AR B /E e SUPE BT
R K AAEREE R )3 HE IR > BEFHTAERFZ2 90 R BRE R TURERE 22 > AOKY 1093 Ao RRfsi/
B NG E R/ HEZER -

sy e HEEEE I - AR R PR E R YR R AR RE (anomaly) F15%
it (divergence) Bi5: - MENEHYER » Al — S EEARPE AL EIEAIRIEAK T > #E
Rkl B (theory of everything) HUfEEE » Rl AR RIEEIAFTHVERL « K850
s M - PN ERTE S IR R TR SRR A B IE RIS
KT I As A TR I RE A ETERTFT A B+ ER T KHE R - Tre BT H T
(cosmological constant) {A/LURZ - BELIEH T HE E SRR RRFEER H AP EEE
R —TEFE A AN B RN AT - HERF 22 e SR BV L R VA - H R E B R RE% —
TH o JUE R ZEAE B RS BB R TR R 5

R AR R MR B LY - FEHIIAGRETRE AR XA -HERRZE
RSB » WA EERE RS54 (boundary condition) ATHARED » {5 AR R E Sm 0 25 fa B fE
SRR - REEERE AT ERII VIR 2 - BB FHAEREA. Linde¥d%
M =0 o BB LRSS R - T A S MM R 22 GE14) ? FHE B KRR
AEAEDIAR > FHERFZE N —E IR B B T EAE At rTREFIATFAE - T e
M8 HERZEFEARIEREEIUMEANT] » EMAHE = ERSEE - HRTFF 2RISR -
e VSRR A ETE - IESTERITHE EEBLAISE - (LR R RrERR
PRI H A7 i SR SERE Y 71 AT RSB Rm AR 22 e R PURE GEL3) - IR MG -
FLMEZER AR IS HE R » B E > HE A B GE10) - BIEESEERE
ESEMERY > TFENFHF AR > WEmM R &I EARTE « FTLABRIR R —HEA AL
W D HAR U R E ISR E - AIFHES AR SR HERF 224868 - s T
FEEEAL - AIFHIE(D LSRR LM IFAE - Bl FH B SRR e B R 22 20 R -



. =—EFHOHESE

S =) 2wl L5 ) & 5 S & VAN T - AN A IR e S Bt VA i
SIS > BDEEAA > rTRR IR o RefE] n] R R A Em i Se SRR
HY > TTTHRF PR 22 ] ] F — B i = L 2K A B > SR VU 22 - R SS G T AR PR A THERF 22
R S Em A PR 225 7 HEZE ] o (RBE RPN R AR BRI =M 22 R R — E T A2
[#] > SR E = E T HAZER] - MR E S EH 2B (PR —RF R R BT R EE]
—RrEE > UK FEH IR 2258 n] DUE R — B — i 2= RN Iy —REfe ] > B =5
—HIRZE > G - ETHIRFZERE o EEANEEER - DFHEEEENY > R
BUFHIIRRAGEYE - E —HTHARZEAE - Af RS TRt BTS2 -

KIGHIBERAE H 0 Z DI P T 8RES K - fESRBIRZERME RO T > DIRALRAE
R RGRESA Mt FEANE T - EEHEERHEmEN =2 —mE > H
BR =0 YRGS T AR ] - 38 8RR R LR SRR B — A8 (FE16) > B
TS TR AR - B T B T RAVE K T HEER ERMEER  EEERO > E
why 0 » BIER 172 < JR198TAELH » BT E 198TARIRIERF » SLEE AT HYEE i A
a8 0 TR NIRRT 2R AR A EE T T - HERBEER > rIEAEh T
PR E > I HDIESOSEIRT - BB R EDEE AT GE15) -

BT N8RS B EERENGACHES kT — BT B TEEm R
Bty - LEFEEMEEIOEN > Wt E DT EHEERET] - RIEVHHE G -
HEIEFTHPEENMER > SUEE SR Z R E R e BT R
ELIRET) > WHEZH A ZEHE - e ZEE(IPHRE - FEAE T2 A E RN # 8 a - HEHE
DFaER  FEEER O - Bk 0 > HERSUHE - B 2 - HRESIERIEE U] -
18 10713 AoryEE A AR BEREREY 1096 % K E T FHIRE &M/ (GE16) - 1 Planck
BB A HE R AR EN SRR M o DAEH T SRS B R E sl Es o (R R E
BERE AR EIE - HATR ISR TR EE R E = - AR S E A
FHEBIRE ~ ST LHAARE ~ N TR ~ FAFFRE RS ~ hRIEMARELUR HA -
PETE ~ EZE - (HE5e 5 M FUAC S nT LA & #E IR B 738

prhTREE NN ISR - S —RFFREREHE TR - n] DIE 2R [E Gl
3, S00BERIERE - AR T ME S TR EMHA R > v ISR ERR T HiEsh - Herk
B[R] o MAEREATRARHE B @O T g R T REFEFEN - BBk 2 @iy
M T EER 172 BEAT  WEEBFEE - B E DR Ao E 2P 2 El
L - HE TR DB A EZZHAIIEE - Al Rk DI 2 s A E 22 - ik
TERFGERSS AR T ATV ETEE R R =T - e F S —EFH A
¥ BREGF =M » AE—2K » AMEA] USRS A TSR ry At - i B AT LA
{ER KT H & =T TRy 22 28 (st -



h. BEMEERIIES20EREER

AR FERSCYELE EE A R —(E E KRR R B E (dark matter) e
FE—N=0F —(IRSCESE Fritz ZwickyBUABRA AR - #3E —LLRF R T #EbEmny S
& DIEES R Ry o e - —EHRCHEA > e 2R (galaxy) WEJZE
5 R 2R o REFGEETIT A2 - B ERVEE R - & BRI
FANE M D s R R e > 55 (B 2 A0UHEE B T I 2 BRI E E e R EH
2R o {HERAEAIREHY B BR K B AR Ao BB B2 A — ERRR - KR E i g
HEEENEE  FRIENEE > HEHEHFHPESRAMEZER - HIERLIR
SREEIHE R R E > FrfENEREEHATEGEHEEEDES - EEHEZ MU
THEmEREE N AE R (issing mass) GEIT) o DURTR RG] > FHAES IR RETRT
IR SESRNRE R - EEEEERE 2R > SHERRN 2By ERE &
MzZEHELLEGELS) « REEHITR (D) ~ 4-3( 3He) ~ /-4 He) KHAMTRHEEFEAT
1§ fEHLEF MR FRRREENYE - R/ NAH 2L EE) 2R Y EN H 52
+GELY) o HERCRIEHEI MR R - REEREREELE Y WA REREYERE -
L EE B AE - FHESREEENA 2T B IREHEREENEYE » &
Y E R BIEYE GELY) « ST HMRSEIHRPE » SLEEEYE -

SRS i RELLIEEE T (nonbargon) EEENVEREY)'E (hot dark matter)FIEE T (bargon) &%,
2 BIEYIE (cold dark matter) “fETAFE(E « IFEFEEEEYE 70 » e
FLOEHBGEOEEERE) - BIE EAREFIIEEE - T EEEE/ER - REPRGE
fix (magnetic monopole), #WFlFNAIRE(FAE @ £ T H T HE NEM M - AlSRWAYES T
PR T (FE20) o S—BAETE T ( axion) » BRI AAER ] 0 REMEREIR TR B
B —E R T WMRSEIEREE - SAEFHZ (cosnic  string) (ERHFH R
REENYE PR — » HTFHAERRHEEE A REEBEEAN — R EEREE - KGR
EARGG GHE SR IMER - FRLAR TR 245 BORBEYE GE18) - B2 BEME S
At HEE - P FEMNRFEERCAEENYE LK A0 R EEREME AR - b
DI2Ng 5 SEFRERARRITE WhIFEE) » REETK » FIIIARESERSGZRITSHIY
& LN (GELD) o BAEBRAIERE Y EREFTEE, 22AW I M P (veakly interacting
massive particles) R¥I5 - GG LE T - HE50 B FIIHEE T - (5 L0 0 Sl
AmATTE S BRI T FTREEE TSI B E E > SR ARG EYEIEE AL
B S5 maEE -

N. BEMEE=EFENEM
HFEHEEET T ERRETE - 5K BERLSET > FInFER



SCERT ~ 3N RRGURL T-BGER (R AR 7 s PRER S - HATHER BT 2 B E R
HIETEIEEET - B ROV EEN R T P7EEbT 5e 0 (CERN) » FISERI AL B KR H B =AY
BT fEas  HARIS BRSNS - I e e T SERI 5 2 i S A
AR EHE S - e RO BT U RRE BRI K T HEds - B Rl et R aEyE
FAERVE R - (BB 5 R — AT - STFbTFeam - T H AR IS RGP o 2 B
T > WREEYEREE TP T N E TP RN o B TR SR B E) - 188
H5 RSN R IY'E B —F LR G EMEOE > Blpk ] 2BR GE
2D - XN BHEFHETRERNIREE - ATLIESEIL A0 AN EEETFE  IRBLE
ER DR HET#E > ] RYENETEE - REHHE GELS) - BRI T HE SRS it
amVER > NERREYEEE - HERBYENTE  EFE T ERMERIREER -
ANBELAEENGI BUHIE] > SR SR A 5 B Ry e RF 22 — BT H LR 23R AR R AT - (K
R = EF IS > BBV ENETFES BRI TE - A2 R E S
FHOLTHELENRS - RAZIRNE TR EREG TR ME NS - Bl
AIHHES—EFHEHIBRYE - e el R (e —EFHHE AR R E R - KikF
PR EE AR R YE > TR ERMAEH AR - MEERS—ETH - HEX
FHLGEMEHERF 2RISR - AR DU — So S 2 R SRS - BRBIA T

(—) - KB X-168 - HEE R = REAE M fEBHIESR; - 3R E—
HEANR  #/UEKGEENMHE > BiRE el - SHFEEET TrENHRENEE
NMABCEREE R — B H A EE R, > Wl R R BRI (FE22) - HEMHEFENRS —E
TS EUENRE X-1 2AET > QnHRIEEEEEREYE -

() - 19724 L. Bray##REHIGEZE LIRS ILHENHEY - N2 F 22 &N
R SRR A B EE AT AR 3830 — B L 2 — SRR R B HE XATE -

(=) - 19814 V. FlandernfBthitfsehs - X{TREA =EHIKEE » TEA—SERE
WIHLE > PR T T 2 AEST -

(W) - 1987 R CEEZ John Andersonfig /Lt ig £ B AR £ 2 E T Rt HE
HIFRSCBIAlRC R - #3k T X{TREH , - KGR > A HEXITEEE - HEEOR
HUERAYTLRS - ARSI T HE— T4 © HYUEEmEE 2 FAERA - EE ] eEHeE
T H - M2REIEE -

1973F M 9TAFSL 9T — PR ZE PRI F g £ B AR T 2 > MR DI
BT E - RTEESUSESEETHIRAIRE - WSEEREEBHFNAZETEH - ke
RHKGRH X AT R GE2D) - s XTTREFES—ETHF  HEAEEER -
RERBIGESZENET » SR DR Liltdi % - NIt XTTE TR FERSG RN > H—
HYHREYE -

ZHETHMEA MR - B LI A (transformation) STRGERK - &

=



(R EAFFERRB AN —EFH MR - FIREIEFIE M—ERE - BRI B
EfAHEHTS - RERIEMAELRE - fEHR ERFERERR - IIEREHE 20
RIUAIYIRE > (2R R AEZ > FalsE@ AT EHT > METHZENA R 22 H %
FHIERER -

€. HhEkASRRBEREREY

TEHIER PR BV E I —(E 7% » RIEFHMEREIE AT R ETRURSE - /R - B
BET) o SR BV EFEREE - X OIFCTR—REM RS T B E A
SRRRIEYIERYEEEL 0 ER1993F 12 H IR e & a8k - wehEREFH wIL - HEE
BEAOR

BRI BB E I =R - HEAthes 30 - CHEF L MERRIERR 7 - WE HAL
ERRH ORI FE 43 - R E IEMERI R - (B2 IERERIIRZER (7 - I EF 2 RIEELE -
TR PRETHIBR A ERRIREIS - WR3% H Al e 45 [FHREREE . — 19814 Dziewonski Al
Anderson FfEHY P R E MtERfE S (Preliminary Reference Earth Model) » #F#EpgFIHIEL
f)722 5 mE ( CMB ; core-mantle boundary) @ FHHBRAA S HIEY)ZEE 5.566 g/cm® > Bk&A-
Rz IE SR 9.903 g/cn® |, HFEEEAR 71.92 % 0IBkTt o IRV CENEEE - —kE
REVIEAERRRE T - ISR RERT - B R R E 02+ AAMHERYE C M B AT » FH [
REHOpAEE L R TR REHIAZ I - SESCHRE » JHMER AR - KR EST 77. 92 % - & (E% Bk
7+ FERACAMERE EMEHEERVENIE - IR A E 7] SEEER R SRt pa )
Fr R RS E EMEEEE - A RIS H R - DI &R E ERVEBRAIE » WAEC
M B i K iE Bk IMEE D R DIRL &t R E) (B EAVENANME - &t aRE =2 FHE T
1% MATEBLHD A A RE R B8R - &SR RIS > HOthEk A RS R = -
£ C M B [HILL NREEEINEGET -

#iE P R E M#ERIE S > AT ER SIS ~ BE - AT > REANEHE - IR
LN HIER B 5 BN — SR E AL SR MERIIMEZ AL BT E HE AHEL - ZEC M B
T )72 P g S A » RIS A 2 B I B P 0 [ e st p AR RE A% 2 TR C M B T » 23R
TAEAER - BERILEFERT ATRERIIERIE T « RURASC TR - BRI IMZ AL ERAH R
FIEREHIRA AL - AR I A s M - N ESpR A MZ IR ST (R R A TR RE
I arYIReE(Lm e - fEIMEES T IR EAEEE - a8
L BEARSILER(LENIE - ENBNESEREER - IMLE R S/ s S
SRR R BB - B BREING S - P S BB ALY — DI NS R [ERE -
HAEA M 1 8 U I IRE P 2 AR O B2 IS e ERCRTIAE PN A% T B 4/ NS T B R R O 1 e i
B BORHIER N ERYYE T8 YMZ RO B — B R A #E (convection cell)HY
B -



R EREMIER N R 31T - FEHIELEN (D B Rl AN A% B - p ke 5B
—EEREYE EAEEE & - A EEMERAENIE LR - BHE RN FHE - IERTSE
BEYE B RAEEIEE - 5 HEEYEEZHRVRE - SR B ENE EAEE)(E
B HEEHEEERIELR AR - R ERBY BN E S - fHE SN
BB RS IR ATHE - WY E R E JIER - SITEMERS BEENE T - (R
WET o FERAFENE E AR C HIERA BB &R 5121.82X 1024 g - AR EREERETH
'BE 5974.20<1024 g 1y 85.73 % > SHHEEHEA. 1284 g/cm® |, #u (M FE 9. 49821 g/cm
S OHWMEEST 2. 8053 megabar o HER 14. 27 JoHuERAIEAE & (nissingmass) » HETEFTE
e A HIER A BB AT REE — REE YV ERITT B » HAPERKHTR 3700. 316 » SEIEEH
4.123 g/cm® > BER 852.38%x1024 g HURKERY 1. 33 {5 o E{EHIERAES B ERITT
B G =F—HITFHRZEEE - BRI RN R S —E T -

RBEHETHRIE ¢ @ Eg RN - R —EFHABRRTE - BMELIERK
LRFEENEE] - MEE DG EMIRAGETIE o HRERE T RS A EREIE - IR
WA REEER S > Rt AT DUHE IR RS 1T 2 FIHBRIR(E O - B E £S5 > MRS [EE
FE—iE o X A BRDAE € — A IR EE TR S » AT DAHERIER ARG 1T 2 - Bl
ERATREMID B - SEARHIBR R R M BN B RS T B RYTE(E - (ERHE g8
ERAETEEN - w] DLl S8 18418 EN ( Chandler Wobble)Z282HIZEK -

HOBR H R EE ) PRk 2= (Precession) MIEE) (Nutation) 4 » =45 4888 (Wobble) Fi 52
3B e A ER B B i A s o HY R DA R AT - AR AR TR AYARAS - 1891 A- 25 A\ $51E4) ( S.
Chandler) /> Mriged A » A « Hrh—MEAGEH R+ H - BAZ BRI LT
SRS o TR EREE ( annual wobble) ; H—FEAVEEE+IVUEA - kS EEE
By MRV EZOFEEE - 25 ERTRH o & DUERAY N ERRIGT 2 EERE B
o M EEER T NATRESERE G ST HEEAE A o SRR H BRE R
WHHYAC A » FEAE R A= B EE BN B G — AR - S sl 3% A= SRR - A0 L RR AR AT e B SR 1
RN HAEREE - IR RIS TT BRI -

HIBRNER RIS T B e SEE - B PR ERECHE - DI RERE %K » SLI=F
— AT H M - FIERATMEER s " Bk RV E RIS B B RV EE IR | HHER SR
HFFERI R SR R0 2506 5 [t AR BT © 20 R s b — S ER BN SRR EL
FIERANT :

(—). 1908FEBIERBILEIG - XEREMLR—A " BRI, > Beli— {7 B,
Mg - GERR 0 & ER b A BRI BT 22 M o A —(E L R MR R N — B RS - (RS
m P ZIRDLE - SanferdE R E A BRAYE A » FI R S EEE 5T 4 mT DU R A B T -
{58 R Y BE G RE R A S B BRI  REARER AR - SR([EIAF (BE24) -

(7). EBNSHE—(LEZE - RBEHT - GEE M —(AbiE RS A - DEIMEE



A LA R T IT - R — (L AR AR Bl ity e A bl - E5E — (ARSI R AR R {57
AR R ImE - Bl Al LEH R S R ENEY) > W2 BEANER - LZ09HEE - M
{E H— TR G R R B S (F R 2B TR < sE AR AAE A T — GE24) -

(=), 19472 H RBIFE MR B, FF6 > BBURBEILERIT &/ > FsE—Tt8
MR S — (TSR - AR — R ok gLt > e ~ TR~ REAEIRIE I E R - Rl
aitit > FEAEZZ HR YR KR - SEIRHELAY L3l FEARMAED - B — R ARBIRAIH L
fil o NFEIEE S A (R RSB 2830 (GE24) -

(). —AkE A d it - s - S S2NEmIHRER > G2 THBERIKT
A F5EPEFR o AR P S L b A MR S AR S B R MR R {5 — (IR e IS
(Agharta) B EEZE AL (Shambal lah) » — 252 (4 2 256EE (5 GE25) -

(1), —(fFFAGLL - 0 - RIS — LR IR XL - 556k T ARERAY R
G —%F > i PAFTSCIAAE S Ay 5 - DU 25 8l - S B S - L HAE R
KMFE% - BRRERSNRES ARG - DURTTUEER GE26) - 558 — (8B
PR (EECHERME - RIBEEIZ AFTSERER - 5 7 — AR R R e E
AR R 2 B B A - H O — AR LREERENFEERK GE20) -

(7). 19445 55— M SUORERIRY - — (37 SRR A EE Al ) LI SRR AR > (B A
— B SRR R R R > R A E AR T - HEA SRR > DIBEEIR R F
RGBT H - NRZEEHA - s —Fim B s Ebd GE2D) -

(£). T NHRCLIRT - R SSIMBENN S RS - fR15324EPHEE A A ARENINFY
By - HE—F—HZEZIFAPFIANRMZESENTY) - gt tim BiEsk - B AR
5 (FE28)  1960FH — (L EC S L LLBIET AR S » s (E (2 F 3 2 E 0 AR
JECHER (GE28) -

HEIHERAT R infs GRE S ATei - SRR IR E R > N aEE
HYZERIRIERSE - E A > SR HE VN EE - DIEE S N HERERA skt - m] DUE
R HUER AT SRR T A ERVHHR R » FH L RIS AIHBER AL ~ RESR ~ SRR DA (H 574 -
A REYEEE -

N\~ REBFERMENERSR

AL AR AR 22 AT KT R =B FHAZME - AfEFE R EREYE
i FJREFAER BB BRSSP _EFEH T - A —2K » BEFEHA SRR KSR
MAENENERBGESR » S—EFURERRGRAME NIRRT E > FIAIRERANE T EIR
FHHEXITE - Hrp -SRI BETE > BEEPHGERK M EN - TR
TREREE AT E - BEEREREYZEEIRIT - M NG RRE - TRERAVEAD AL fale 1 -
BREfE - AR IR 25 LRI e R H B 1 A RE A JEFT % -



itl
ER
i3
it
A0
A6
Gl

8
ERRY
#£10
A1l

12

#E13

atl4
#E15
#£16
AE1T
18
19
120
21
122
7123
24
#£25
7126
27
28

FLZEE » RO - (KREBEHE) / (BIEIRMEE) » 198TFEH5% -
LS RO EERE - CRTEE ) / (RIZIRFESS) » 198712 H 5% -

PEEE > OREREER) > WL - 19814235 > p. 16 -

T (A0 - BGE - (W EFRZE=A) - L ADMGEE - 19797H > p. 3 -
. gk o MoErpEs - (ABERRIAE) - REHMGT, 19864524 » p. 10 -
(EMRFE © SNENET) / (EEHET) - SFTCiit » p. 27 -

Ralph & Judy Blum# - SRIGFIH - BLESRAEE - (THEBRYACER  fEsmEEill) » A EF
B 0 19844E12H - p. 203, ©

James Dodd, Universal supersymmetry, New Scientist, 23, Aug. 1985,

J. H. Schwarz, Completing Einstein, Science, 85, Nov. 1985.

J. H. Schwarz - $#0L.2#5% > (EEEE ) / (CFIEMEES) -

Hall, N., May the forces be unified with Supersymmetry, New Scientist, 6 April,
1991, p.11.

Michio Kaku, Introduction to Superstrings, Springer-Verlag New York Inc., 1988,
p. 331.

Ff— - GREHZY), BEEC—HE | THEERERRER ) / (RIEHT) - 1988
FI12H 5% -

FHrp— - (ERYEERENER S — K] OWEE) / (RIEZEHT) - 1989FTH5E -
Sheldon Lee Glasshow, Closing the Circle, Discover 66, Oct. 1989,

C. Quigg, Elementary Particle and Forces, Scientific American, April, 198b,
Marcia Bartusiak, Wanted: Dark Matter, Discover, Dec. 1988.

it - (FHEEWE) / (AIEFEFS) 6687 - 19884 » 11 H 5% -

A. A. Stsrobinskii & Za. B. Zel dovich ° Dark martter, Nature 331, 25, Feb. 1988.
FIhRE > (FRBREREEFHYE?) / (RIEATI) - 19854 > 9H5% -

Fhf— - (CEREYMERRER) / (BIEEAT) - 19894 - 4H 5%

Rodolf Kippenhahn - {fE2i5%35:% - (BEEFHAIA) / (BIEZIRFEIE) » 198746 H 5k -
HERER  (SHRETEE) / (FEkE) -

EEENE > (HHBRWERIARR) - & AR - 197552125 » p. 8-30 -
(MEEBR—AT-REZECHK) / (WERET) - SFCyHR - 19874105 » p. 303 -
TEEEME - CGHERNEBRIASED) - 44 ANHhfkit > 19754E12H » p. 152-162 -
(B3 EERE—ImBh ) / (BiEHEw) - BFSC ikt » p. 371 -
(BN ak ) / (BRigEesr) - HocHifnt - 19884:3H » p. 17-22 -




