l|mmm|mu|l
t\ S

|

|

|

|

SR F Y

Hundert
- Milliarden

Sonnen

Mo EE k- %a}"“'ﬁ'/§ R wnEes /%

BRI R E AR ikt



ik A5
Hundert

‘Milliarden
Sonnen

ﬂl/\iiliﬂ

nu\ %lﬁ% %B} 4‘\ : (j:n\\ %Aﬂ*i/?%

i (ﬁ}ﬁﬂ*“&*mfﬂiﬁ



BHEMGE (CIP) HiE

TAZAKBR/ (F8) HEEREE, (wRE, JiEGE
2HR. —KU. BEREE A KRR, 2007.4

(E—HzAD

F 42 F 3. Hundert Milliarden Sonnen

ISBN 978-7-5357-1856-3
Sl Fe. T.OE...QK..-QHE ... . EREL
N. P152 .

o E B 454 CIP B (2007) 45 044762 5

HUNDERT MILLIARDEN LONNEN. GEBURT, LEBEN U. TOD D.
" STERNE

Copyright © 1980 PIPER VERLAG GMBH

This edition arranged with PIPER VERLAG GMBH through BIG APPLE
TUTTLE-MORI AGENCY, LABUAN, MALAYSIA.

Simplified Chinese edition copyright: 2006 HUNAN SCIENCE &. TECH-
NOLOGY PRESS

All rights reserved.
AEPrBERHAERANRIGIERFER U R EFE AR ER
HE & 1T

WERE, BHRBLR

EENE RIS S 18-2006-007

F—RHAE FHERH
AN
&, [E] |k BEGRE
% F. wRE EHEE
FEmE: TAFE R B B &
HRR&AT: BARREE A AR
M fk. KUTIMER 276 5
http; //www, hnstp. com
BEMAEE R . At EHB 0731- 4375808
R WREERERIERARFEAF
(ERBNBEEESET BR)
T b W - IR AR E
HE #4. 410219
HEEEHE. 2007 4E6 A4S 2 I 14 K

JF A, 880mmX1230mm 1/32
Ep . 9.75

#H W4

F . 198000

+ B, ISBN 978-7-5357-1856-3
E #r. 20.00 7T

R FTA « EEPLR)



B, BHREOKRNY, REEWHERFZ—. HREBEIH
¥RHWES Y, AEEITHE-HFH., R, BFEHIMFE
KM AL, XBRAHSCEEPALRS N —FHERN
#3h.

REBRRIREAMTHEERALRAFAL, HRAFEE
B, BREEFHMMEREE., REEZAEN, FEH, X
FxAEw, Het, BEXRAEN. BEARERASEZ -3
R, BENREAFHZ —FREMH.

W, AH¥ES, HRHERERMFEEY, LBEELMHA
kEHk, REEABEREFHHS, HoAEL M7 EEE
W, BEPLERSE, WEEEZBHRENH S, Kk
W, BERABEEFDIFEREFEARNRHESEX.

ERAXMEX L, BERFIALRTE “F -7,

HERT, BHURZEAHNENHET, ERBANERAHE
EEE, BARHEFHN DL, BEHTANEARF L E

1<



I ERp R, EEENEEARBRERLA. &
R, REAEURBF A ERMESR, FARTEL
WA ER, KBFESERRN IR, TURFH, RAH
FH BE”, REEBAEMN, TAREHFT. RAXIRFHK
HWA, REEHAZEI%, TE2LHF.

ERAXANABEX L, BEHFHEARCAARAN “F
— &z,

REER, RHECAELERE, BEERBEFTYEES
FHREFEEAR, h(IAEMB®RE R T RELLWHESL . F
E A A ROIRRAEE, TEADTB AV EWH SRS TH
FRREH, WEEKEANBES, KW NZH, XN ERK
HALE, SOMTFERFRERFINRERER, FEARR ¥R
B, REAHLWARERBTNMEER, URZFHEHE
B, RFENSET ARG RE LA E
HAXK, et R EFMRTRRAESy, Bik, PEH#ES
BRI E, RERERN.

EREXANEX L, BMFTLH, BELHMARFE#
FRTb R DS '

K, XFEFEARE, FEOEHLEHBBE A A E
. BH, BFCBRIAHWENTRFET, HEHMME
MMM LEFT, BE, BFHEE, E-FHNEEN, ¥
HERE, AMIRAEARN “BERAFRAN”, REGAEHF
Bk eh g ReVEE X AN, TARMAFEWES . B
B ETAA, WAARNEELR R AR,

FENREHZ—, RECHAREEAN “F—#F7, &

> 2



[Tz km] = |

HEW, HEFHERNEREFAKBTRS THEN, FTRE
FTHETEEN, RFEFHERUN LB L XBETRES TEMAE
¥, HE¥EERRKER N, BERKZINN, BHEKKES
#, BBXAWHBZRY, HFEZEEN., BIW, TEEH
HMEEHAEMEE,

MR AR R L T Mk TR R B ER W
W RAE, BAXFEFRTXHK, HEWREY T HE
HEREH, BFRER, FHREAAZHRA0ESE, A
MREESHFEN, RIBIRE, d2RATFNIFE
RBEHENER. ATERRSE - KB, AHELEH
(F -, YRAFREFE-—MBMEF %3, EETU
HE, BEAEF-MPARERAE. . EEMEWN, &
LHERES AP MERAE — 2, KFHPHEA, BHW
R AERBEE.

(E—HD AERES



XFAHH

KNEAMEELEAEFESR? BEEREEL? LK
o AR EMXHEE? A4MBHFE? BREMATY

BEXKYEFREE L  FUBERBFEURAWTE L
ERE T AP, AGHBART EASALNELEK —EHI
W, B EEEAGEREAZEWMELWAML, YANFS
TR EN RN ERNERNELZE, EENEERT
BEARA, TR AL BT T 3K B

M Spektrum der WissenschaftO $E# . “SMTHEH
— AN FEARK Y E E Y, BEANERE, ER®
UpTRH G HE; REANERHR TR, XEFH/HEELS, &
SRR AR e P ABFEHRLTEMER,

ik - Eh B, 1926 £ 14 F (F)) EFH#K
B AR, 1965 £%F 1974 F H FHRAA KL R XEEL X

O ep£BAE AP Scientific American ¥f& X R, ——F #iE

1<



EHEEHIZ, 19 FREBEREADMARXN D ZHF « &
X F2BREYBHAERFK. N EhH (T FHEY
HEHEA) (1975 ), (REFHALH ALY (1984 £), (E
B WEMiaE ) (1990 £) %,



HRIEARFF

REHFAPEER, FHEAEAXCEFERHTE
REFTHE, XBERERTHRAHWR K. T, BRELHFEY
HEBEE, BOTEEART 1978 FHAFETEKES AH
HE, RERCEBEHIIHRELHT, EFEZTHEZRT
ERETH —K, KNI LIR, PELCEENF S 7E U RER
FREMZ:, EPLEERFHRE. BLEEL2E, -2
FIMER —#, EXAMERAARES T B F TIEH AR
BEMf A, ATEEBERKA AR FE N ERAET
Fa, B—HEE, REEZXKFEREYR TGRS Y TR
XHELSRBR DN E.

REFREHMBFHFEARAEBME A ERRBTUAE .
HARKRERRMEE —RARATARBREEEELE LR
R, MEER, N BEETL2HR. RNEEZERATELA
BN R 5 oK 9 8 SRR fn B7 Rl #k 0k 89 4 SCERE IR A o TN

#iR

7



FUPENEFNEASEAINRIBE PRI FE - LRE
CE R ECE R

BiEX - BRBRE

1987 3 A1 HFERER
1996 4E 3 H THER

> 4



i

:]]

XAFHRFEEHB RIS ZHTRIIEBEF L
100 A BB KR B % RIEH, 1978 ~1979 F £ FF 1 Hf
B, RARRBREANRANS ATABE T —EREHRE
A, AEREATG. EXEBRNEL, BNEEREWMARA
EE - B4 (Alfred Weigert) FiR E XA (EERFHE
By AR LHABNECHARERNERAXE., HEEV B &
TAAWEZ, EHREHHOT D EH R R 25 FFHIAN
WKy, RERNERAXTHTES “EHT7” XBIR, &F
FEMNwYHELE “BFT” £FmELRE,

BERUEFBEL, BEAXHWPAREERS, ARX
W « & 85 %) 2 4 (Wolfgang Hillebrandt), # & « # R %
(John Kirk), W #f « 24 /K (Hans Ritter) ., # [ % # « 45 2
# PR (Joachim Trumper) #Ho 4 /R 14 - B % 4% (Werner
Tscharnuter) BB FHR T H P & F., ERSF - 5 - X ik
(Kurt von Sengbusch) JLFHF [ 7T 4 F F M 7 trik., 8y —

5 ¢



kA, TFERKFRXH - BELF - #£# EH (Hans
Ludwig de Vries) 4 TRV AHH, R —BILFEFL X
BART —h, REAMGRETHESEN., EERARE
TFHRHFA D, ZAFLELREL TR, SRHAE - FTREHF
(Ursula Hennig) fo#& #4r « F sk (Gisela Wessling) &
TRAHLSHFRNWITFIHE, REFERTEZEFEXLBHK,
MMM ERFOHBR, REFAF R ARSEHAMNEU
wWE,

KA E 6 K2 /R (Piper) HIRHF MR- K7 EB,
MARFETIR, MEEROEKAT EASTRHBERPXIR
WEEFE,

gEk . EEmBA
19794E7 A 31 H FREE



=

S| BETFFARTR - 1
> q:-i%z;r:g ............................................................... 3
SIS coovrerrrre e e 5
DB 1
M E—E EREEBICHER 7
APHBIGEEEMEEEIERY - 8
APHFITEEEBIARAE oo 10
TEEBITEE - 12
KIBBBIEER oo e 13
TFEEBIEBE R coovvvvvrrmerrommrneeei e 15
N EE RUYESRBEERANXER oo 20
WEEENFHREHRERGEE 20
M?@ ............................................................... 22
SRIEAPAGIIEER - ovvvrorrrmrmenemt e 25




~

~

> 2

BH TEERHY “HELR" v 30
BREGIER 37
E=E EHEBE—FXLERIEEIE - 41
BT BILARRERAY - vmvorrrereerr o e 41
FTEE « B TISTERIEEST - coooreerrrrormrrrmnrrneneaeeees 44
FEiG o MERFMEE “BEERRL"  orovorrrororreeee e 47
B AEBEIBEIERIRL <+ voovreemererrrrmirnneninneniienee e 48
BRUBER wowoss vnmors 05 6ormvns 53 DRsss (o aanalh £ L30uds sdions 13 aawi i 51
R e i < = P 54
= S ) ()1 L= RSP RRRCE R ——— 56
HE EEREMERAR 59
A IR, o R 60
BEBMR A FOBEBBUEERD o ooooermrmn e 61
B o 63
THEHL BB v ovvomenns comss 6 SORER 2 bnomid nadhme e 65
BUAAARFEREEL oo orrerrn e 66
BB TE B QU TR, ~nvcr vr vimmiei cmiemisniiais svrmnisse s ewismain wa ssiassisns s 69
FETE B PRI - oo smmomsssce s st g S £ SEERT0 75 3 71
FIBFERHILTERER o ovvvvremrrerrrrmireiie e 72
BURSTETEBIMERR oo oo e et s e e e e e eanaas 73
ETE XBEAIEALE 77
MIRIE ARPEET RS REYAPH - oovrrrreromrmrrrnrnneieenen 77
K POHG BETAENT AL = rvosmss oo smmms 5 250554 memmnn oo ssmmmsns oo e 82
KT EBHIAITE - vvoevvmreermmrae e e 82
1955 TF, BETELT BB rovemir <o soivimeseis o vmcsinee oz scseossars sssoiatss 5 55 84
IRBE BRI v e ommmimien wo oisonains arssssrscivec 7oy 8 SEVE 85 SRRREGE me v 86
APE BRI e oo w55 5mes 45 SONTEGE 5 s e seiis o nmecos 88
BEE - BEFORIPETEE oo 93



| iz km] e =]

‘ GRITIG <-eovneeromems e eessee e s e %
Y mE BARRERRIELE 98
BEEH » TERFOSER B R ceveeeerrremirmremmnrniins e 99
— 7 N AMRROERAEAE oo 101
BIVESERMARTE e 107
)= T IR FEITRIINeS 110
ERXTEMHET 112
ﬁﬁﬁﬁlﬁﬁﬁﬂ'\]%m?ﬂi .................................... 116
AT EASHRER s 118
h# TS, SRBEHEBE 118
TEBRBEBEE e, 120
AFEEBILBYIGIE - oovermrmeeemre e 121
WG FIRPTEN . BEAR - LRBROER o 124
EEHMHIERERYE s 128
BRI v 130
MEEEERABEEERE e 131
KB ZHNE-HABBEE oo 134
WEBLEMERIGHIGIIE oo remeenenns 135
SIENE BHMBAREBBIERME oo 137
SIS IR EIGTEREBITEE  coorrrerrerrreeree e e 137
FRHTHE « DUARBIEZ  vooveereeeremeereemrmenneen e, 138
BIOP R EUNEIE  corvrrerrreare e 141
H;k;qa Eﬁr@mng ................................................ 144
ERTERBERBOPE oo 147
FHFARBRRER o orverereereer i 152
O - XREBBICRFE - 155
MR BETEIRR e 159




~

~

~

> 4

shE ERFEUEERMMIER e
KRR T I oveoereorreee e
WERBGREFRAEF ST corveeerrrrrrre e
KIS TR IREBAERD o s fvtins sromiv & 5o saaians o1 4
TFEHUETHITER  crvvrrrrrrrrrrrrrrearriaaaraaaaaaes
BN WEAFHE-——PFEERNERENEE
BB ENFLE——FOEENEE o
1975 8 B 29 BHIARIBAELNTE - ooveeren
1934 LM  sovwnen os smunes soscsuns 52 SRARNme o SSEAH 53 34 50800 68
WE R G RGRIRIE  oooeovvmreee e e,

%‘—i—ﬁ X g:j-ﬁg ............................................
gugz%g;mm% .............................................
TPl X BFERER e oo saumins a3 5080045 do Ehmnin S vmmen i oo
%J’Tlféﬂlll}),? ......................................................
K B B B PN wr comons s vumiwwsn vu vunnms 53 s o0 s
— X EHEEBEREDE e,
BICP AT TIE v vvvvmemmmrsmnemmmmine e
B FEEYREIR - ooevvveoeremmone e eaeans
X OB LRI oot

HA—B (EERBLEIS e
FIEBEBIHEENTCT  oveeeerriiieeiiea e
s =R T el SRR —
ChCE BT  conn v cuwminy gparins o SRS 85 SEERAR B mesnnen
FEREY oo s s 8 SRS 0 ST 0 KGNSS AN B Shaminen o s

BB EEREEEREEEAR] e
TERRINFETRREELE,  »vewer on wmnni s waiss s s o 553t 53 G583
THEHERIERBIUELE  ooore e
BRBPEEREEELE oo,



Ex/20w 31 EREY

ﬁﬁ]%*ﬂfﬂgﬁf ................................................ 236
BEGTRERMATBITE oo 236
BRI B ASIREY 239
HEBEIRERAFA  coooovrrremmmmor e 242
?%ﬁrig%:‘j:l\ﬁis(ﬁﬁgi .................................... 244
NEA=E TERMEMIMER 250
FITHEALR BT RAREIL oo 252
TUBRBARIE  oovvvrvrrremrremmeen i aeen e e 257
=/ 1 . 258
BB IR ETRSE oo 259
P BISBAE S H e 261
SR PHAETH MEREIOFTRIL o 264
— A HEH DEEETFB R rovevvrrrerermereraennaeeane 267
| MR A AEERHGIREEREE oo 270
MR B FHPMEEEEREN 274
MR C FRIEEREIREER e 279
YT AR oo 283
SIFEITAE oo vvrrrrrrre e 292



