I SO

wm =

Trace (track, trail), orbit, trajectory, locus &% WHIELS: . P

&, EDOEH ARG BRI R U BLIE, M ok — LR, LB ZA
To, B g o 2 A R

MNTRHZ b, FERESSE
Flii(trace), 4%k, REZEAN, HE
ZHON RSB TEESEFOE
o, R HERATHIE S e TENHiE
CIEFEE, i (R L=
AR HIEl, AR, IERR,

NN, RS, ST
HEIEL, B B, &, S5, #HSE
THER. HZE—MICs, SHRE
NE, SREFFLHENNE.
N R — N, 2 R

B ESHEARR AR AR 2 K .
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PNZEEY S
BATHIE R FTRFFERISEAE, A AN BA—k kiR

B\ BE 5 AR 3 A ED SF T D R A
., 9. ME, BEREES, W
mir e, KL, MIEDFIK#
THIENE BRI, SR AIE A
TS/~ EH,

VBN H R I AR A
Pere kR ERY . B AERE 0 ERYED
R B EJE D RO EIR AR, [
TEAERE L B zh i R R 0 FAT ISR
JLT T FRTHERRIE . mEGKE
A AR, R IR R Bt
=PE, KRR
MZABSMBEEE— /N
REAOIETE . fE 5 i
Rz, RS IJLIM
FEAE T AR,
M2, EHREEHIRETLE
PhEdHAER,
W T R ?

ZINRFIR EE R E G
By, BT 2R A REAN ki AR
BOLR, BRFTEERZIAIIREE R
&7, 2600 77, Z&#Hr(Thales of
Miletus) = - £t A 2 7T DI R AT,
EMEELEALER T B, RHE
AL = PNINCE PN 0= =5
WREHDIN, ALEINREE it
A T —KRF, &K, FEELEL
TR, MIEGRKRERRIZLEF T
k., MMER T —FKHABHRD.
B 1 A RE R = A IR S 220 K PR RO 67
BR@Y, t=t, -, FALH2D EIR
HE AL E (6, ), =1, 20, SEBR
b, B RV & st R X 40E Y.
EMES KB KEFMBREIR, X
TR ZOR AT R T ARE S
M, BAE T RENMNEEGE
B ZEXTKE., KENEER,

D) EORERE AR RIFSE (FHKRY Fig—F, REIETEIFER “REPRE TRE
BRI, AR L7, —EEHE
2) 1981 R i DURML £ 22452, 1988 4R i Pergamon 224245 1, A R IR bR

B, AEHEAISHEIN. —EHE
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W B 1
e<l1
Py iE
XL e=1
e>1
B2 FFEEEERIAE. HRLE <0 (HAp

bt e < DIHRI (B track A orbit

B—E, Af4a?), IFESEIE
SMHIBKFEEIR, 1TEPERITEER
TSR LT, FRFMSEHTHE
SIOEAT EPUERIRE, HEIERE X
FROYEITE T .

BESEER, B, Bk, BES
AR R EAE B ARERI SR
COCER R DOE R )R BLIERYIA
{4 trace (track, trail), orbit, trajec-
tory, locus %5, HH LT EERE R
By, e AR SOER EME sk 2
Bléarmts, &5 WaYHTERDH %
W 1A J& trace, 7 bear trace ( HE %),
wolf trace (J& #F), Trace £ track,
trail 72 [A] 7 17 , A #6 fiz B (tractor) —
FE, #OR B HT 1B 5 1A trahere,
i, HAEE, At trace FT track,
trail #4512 2 % R B E S JFRIEIE,
Trace, HAE AR FHIM Sz —R=MHE
BEXS AT Z A, Trd)=Ya, . DUE

SRR H Y “HnT, SAERERYER,
R HFWIBER, NFENN—
ANEK KRS, WZ AR R st B D
FRIAMEZ A, AR ALY
2 FR A trace,  FARHIEZ G H MR

BOSATER EREM LR T
FI— T RIAERER? ), AR e
B AR R field trace Y E X
ERTR—FERY, BB SR — &
A & (field extensions)ysR A, #sc
BERAIE R, H trace fTAEHAI—1
2 tracer, HEABE 0% it BE IR PRAY
7R PEED 2 tracer—— IR RF EE T _EF7
THIERE, FERFRERE MR,
(B IRO AR b REH B2 = A T B O %
%, IR & 2 tracer, ZOGHI 5
T, BEBOENRTSE, e
F B 3 (vector) (U ER S, R &
tracer, X i& — % &% AR EE + (4
%‘ JE\‘% ...... )o
W Sk O R BRI PLE R
orbit { &%, Orbit 3 B $7 T iE orbi-
ta, EM—NEEZIEE (eye sock-
et), Orbit A= & path, track, B
BEGER. &, FILEEHAE
R, (TESKMAU K N iE T ESHER
Y B% 12 5k 72 orbit,  7E T 3% #) [A] &
W, E> OlHT 2 RS 178 42 W
%, E=0WZHMmek; XMHE
T, HLibst & track iEL, HIRREE
fEorbit, Y4 E<0, ZfTERtrack &
REIRI AR, X A 2 closed orbit, 4
R, E<OR, {72 REVFIEEZ
"k ) (spiraling) B, & E H M #E 7] 18
B, B {7 B A track R orbit,
AL, orbit 2T ) [R] B A — B 53
FEf (B 2), $E1 T 8 (m) BT (&1
P zh IR R 2 B 2 FR M — RO R AT
AT RERY R IG 4% B &R A T & B (closed
orbits)J[A] &, LRI ATIEY Bertrand's
theorem({AFF 22 EH), &, HEHL
EA R E 15 30 PR 8] 1% 4 75 15

3) BUERBHE O AG M EZ S AR S T? —E&HE

4) WRFAAE R AEGEER, EREEHRE RIEEHITY 2 E=TFarRs i
i, Wil WARAK, REFER, ELAR, G0AL, RilAZl, BAAR
Ko MAEAREL, RETILILRGR L, KRR XAiE (S H (ET271T) )
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XS, BWBADLE SR 2 Bl
A, BNHERARAEHY,
HE (orbit) 2 & HY, (EARMLRE
EER, HE, BRXTTENERN
PRI €= R sy VA PPN G VANV €
EHEEZNPETEA A8
B! A, S EREETERN
M), mira T &RNRE, 1
B, — PRRERIERTHSES
AR A orbit, tbtm, T —A—Mhk
A x, HAESIE(E=MAEATit
BOVER TRYBLE B X S R (B
3), HERE, EEHIERA—S
LEH, ERMIRKHIE . fE Feigenbaum [y
Computer generated physics — ¥ /1,

A “This meant that at a_ a Cantor set

was the ‘orbit” 7 XFERYAE]F s
&, EE5SEERNFERELES )
FRGEMorbit T, RsshEER—E
R ARG, AN 4 SRk ik AR gt
Y orbit——1{in & 4 1 1 FH Y trace
TEIXRAE Y FATorbit B 52 4R E A=
X, EEGEHRERX E, REY
BERFTREILE T,

Orbit 1 {£ =) 18 M ,
orbiting two suns( [F] F 5¢ 5 1~ K FH iz
HETRE). NSRS KHEEER
1T B ¥ #% 24 circumbinary planet( 55 XX
EWITE), ZFENTERDE, B
HITHY XL ] A Kepler-16b, Aif,
HAREMER IR KRR, BEAHAKH
AITEMEEFXH,

7N a planet

B3 mxfES3EEMER Y orbit
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LB S dlie

Wtk T i IRRBR K]

&4 trajectory,
suR{ ORI

FHAMTNRBRF 2 H R F#
AL T-2H AR, SRS ARG T
SR F B — E R HIE IS B (elec-
tron orbits the nucleus), i ¥ I8 4
HHL 7 )2, the electron will release
electromagnetic radiation while orbit-
ing a nucleus (L5 #ZH11E Lzl
HIE A & H B RS, X TR
JT, RS R RO BTN R
[6)%5 Ji ¥ #% spiraling 1Y, [ 2 />R
TRERF, REEFWNARF. Af]
THEIREE R FHIEZ RIS, Pauli
Eig . “I believe that the energy and
momentum values of the stationary
states are much more real than orbits"
(FABEESERMSIEEL
EHHEESL)”, BARMAET 1925 FAE
T “HTHET X RmICE
FHFETAEEAME, ERBES
A] AL £ (observable) b, X IEHRFE T
R4 1E 3= W (operationalism) E 8 5L
fifl. BARBEESERGEANEMRT
AR E, HIFIRE: “Ev-
erything is still vague and unclear to
me, but it seems as if the electrons
will no more move on orbits (—HJ &}
BERATE, AdEEFEIEE)HFR
B AHEENE LB Y,
SHETFEIRING, FFRigsEFa
T—ErRE L, RABIERIEATL

THRE ., XM ARFRRER
HE T =R MERO A, TR
FHIR R S KX BRI AR, —
MRFENBRERTEND? “SXK#H
REIE, SRHAKREIRE”, (¥
T BRX iR 2 EERN. £
BT NFF, BEREHERNEY, A
HE, WHE Az ERE MRS
HIME . X2 SRR, FER
AR, A, BTRIBEEASIEM
P AT LB IR, £ Di-
rac g BRI AR T REEARE
Ko WNTBLERETHR—HEAIE
AR, PN iZEE—NHa
(EIEEE == N EIEIEN

L @A, BE A tra-
jectory 1 % lif = B i LR . A
18, Trajectory B +H7 | i&sh1A trajice-
re(ff, FIAVER), FILEHEHYHE
BRI, EEBREREY
KRB HREshRERI Wi %) H iz zh
HIERZ], Trajectory 25~ B
&, ME—F DRI EA=8R
JFEEERE XK, (RENERE—
trajectory (&4); HAIKEDERTFE
BRISELLEACSE T, R REN
ZFl|orbit, 4%k, orbit fltrajectory
JEF, #n “in relativity theory, orbits
follow geodesic trajectories (7F fH %12
o, HUET SIS Rz HRROTIZR)”

A —H 1R B IR 1A 2
locus. Locus, i T i& “Hif&~ HUE
B, IR local, B HIE AW lo-
ci, ¥5E SCOHTEE—AEE LA &0
HIRRES, EEYHR IR LR
Y #3128 — 17 5t & B . Locus 3% I8 fir
B, ntrack, trace, trajectory 5RiEAY
RERER, FEEYE—LL, |
HERR 2T loci, MLk IE B — SR
—RAEERENSANES, HERE

5) FIRFH BRI g, BARE] SRR EA AR L

- 526 -

—EHE

FIM A E A E EE A%
&, F5, MNXEFHE LT SOR
., W%k, sk, HEE. ’iTR
EANFEPEY ., 158 M locus(fir
&), trace(fZ2 ) AU A E L& iX
B, EYEEERERA—LE, BB
FEXFERR A4, FEUEEL, &
TR SR ZE 4R A
MRS AR L, Bfre B S1m
BAEOELLY, N 2R 2K
FHAE Az —MREE, EIEF
FIREEERTTES A, &30
TF - 8 [F] LA — sk o 0 15 Bl 4% |
e E HEFRE, XFEXLEARR
F 28 PR 24 [ e Bl 2R Y loci R 48— T .
BRT, KEERFE XA loci FET
R R rES, WTEZFEaEH
i B Empedocles( & it 2 E V1% MAY
SRERBRINAE T, EE, FTEH
[F]RE R R RS, 2R EEE M S E
KRN, RGN ERER., Hitsk. W6
B, B, BE&RA,

W E SR R T iEsh R,
KT EFEBHIRE 2, NIZRAE
fig, FuEBsYER, WHRER B
BEE, AXFEREFUMRY, X
AIREREM RIS, BRETY
X & AT B OB R 5] AR
FF, XHAERIEREBME, PR
AEWBEEZE. Pud, B4, B
EaEMIENM S, BRTZ2AELH
B, {TEZALHE, &ADLIER
HITRIIR M Z

L EBUN

[1] Private letter. Pauli to Bohr. 12 December
1924

[2] The Birth of Quantum Mechanics (http.//
www. vub. ac. be/ CLEA/ IQSA/ history.
html)
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