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i, X TCRES KRB IR TE & T
—AEIMAEEME, BEEAR,
IRDE A AL P ——3X L) P b By
HI—ANRiHR . A At e 4l 51
(—AHRA AR PRI S, X
FERIIK B B VE AT BERE e B2 K
epe TR BRAIE T Besh, S
L FEIES, SR, Eoh
Wty — Bt sh E—Re R = inl h
WIREIE . (B, Anfarksfem—a
bRz il 5y S AL E 2 5 - K A
B (A0 o5 2 2 B8, X B
ZIE. XA RS — 5T &
T4t

el v £ T 5 4 ok A 4 i
A ez A L (a few vacant
seats), & I 55 1 24 i S XY
RG], X — R IECFE R
ERE T, BB (HE) A4
Z: X R (R ORI B AR
Tk, WTHZER, &TOEAR
AP,

[ A — A S 7 ik e 3 5
He SR E G E ;s ok
R IR, ek
SR EIETIRAER Sy o i Fp A
BBk T, HEdRysh R 2 A
A TEERI TR, BIAA T2
BERIRE, AR RE) TR, 2
SREN BRI kEE
Fo AR, ARBEIARAS A
(hole)” iz ahIIE, PR AX Gl
AT, R 2 R P A i o, {H
i, BAZAL S A Kk ki
I — A~ F T (effective) ZR
AR PRBE R 2 (i is 3 ST RE
ke SE iz B 2
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space, Space i~ TLALASTE I B
W&, HhoCiERE R, AT, $E3C
Wy B SC iR A B AL R DL empty space,
emptiness of space 15, 8211
PRI AsIal, A as?

Space, i ] }E spatium, IEJE(to
PR 3 (to succeed) 1Y &

Mo 3% 5 4t K three-dimensional

expand),

space, 4% i ‘B A& extension in three
directions (£ =4~ J5 In] b F %E {d),
Space ®[ UL L fift A {or B LY [A] B
M (R 88— B B — P
R b, X AERE Z A T
—/~/NH % R space,  BI—A~ A% il
RLIR AR @R gap (Z2FR), " M
Space i "] LIS [R] B, f3il 4n
A “within a short space of time (—
NI,
hours (B /NEFN)”, “to rest a space
(Bk&JL)” Ui, /£ “And yet
his genius demanded space for reflec-
tion that he could ill afford” ™'— 4]
i, space H &[RRI BR, Ay Rl i
h b GRIFEY) FIRA TR A E
IFA], AEfth 209 AN S, Space
I 25 R 2 — A spatial, 411 spa-
tial extension H S pk 2 A% . K/,
Space HY 5 — & %% 1] J& X 4 spa-
cious, VLR A, #n The Hall
is spacious, Space Flltime HifF—#2n]
5 KK spacetime, L/ 5 fK timespace
SO AR RN A REVAEY 1 'Y
Yo DLHE—RFR A2,
HITE %5 1Al 24 spatiotemporal, 411
spatiotemporal sequence (232 FF51)),
Space i 2% Bl i8], kA& 5 B
B T IRIFEAYE R . Space out 5t il
2%, 227 A, The systems of

“in the space of two

Spacetime

stars are spaced with the same densi-
ty in all directions — 41 A W& 1% Bk
“BARZBEEMEE, £ L
% JEHRRAAIR” . Hh 3 1A space ifii K Y

i spacer, &R EPNER, (£
{R] 32 i [7] PR Y 45 75 B A2 spacer, b
kR, fEAEARR R 2 1A FE AR
& & 5 U FE R 1S 16 A spac-
er, Avid L[ ]iAIC % intercalation
CRE), HULIEA S 14rFR )2 (inter-
calation of a molecular spacer layer)
RETE Tt —LEpt B R T4 20 T

248 space FY {1 1H A& AN BT RE
T, HRRIE— T RO A EAFRE
k2 R, HIUEENZEE,
ANRMABRNMINOZEE, B2
space U E . 1 Bk =
HEART LIS T, T,
HHARLLETKkHE, 5T
.7 kA PR RO 2,
Frifny “d T, il
FIRORR s “E5 TR, a2 it
] A BRI, Space fL & BT A % Y
X5, AerrEl, wmsitdh
YA it 23 ] (sample space) 5 & LA
WEARTRRERIES. WX
B EKFE, space X BT HFHY
‘Ko7, ks “Rbos, E
KEHE?,  “RRBRLTE, 5
KA, IkLE, BIROIE™, %
%, EIA, HAER, AW
@A™, XA ELHRITXF space & HY
fiRRE

K7 1AL space & LAl e —
HARRTTENES., BRARE
—NEE, MHASeAE&WNES.
NEVRAANA R, EEAHZ
EHEHE . XS RIR 2, Eean
vector space, Banach space,
PSR R ae Ak o
IR % 56 2L A /R AR 2S5 |l sk
e A B PERE AT A ASAE R 25
sk S IR, A RIARE S AL R s
I —Fh, RTEAE SCH R A
FEBMAREY, vy ZIEPHE
x -y, M A DL — 25 Hh o &

func-

tional space, %%,
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0, FEk
At

cos’¢=|x-y[/|x[]y[ e[o,
cos’¢ Jik rT MR JL2E, i
IR SR NMERR
BT % ] B R 2 P B 1 L~
PHeAT, "R, ﬁé%%@ﬁXL
HIZE R 2 R RAE (R - T - 8D
(Poetry, Language, Thought) W 5
F| . “Space is in essence that for
which room has been made, that
which is let into its bounds (%3 ] 52
hTHELeRERET), A
M, AT LU R A £ 410 space
is the arena in which a particle re-
[P A g
(L BRIHID. FeAieZzNId “Last-
ly, space is that, which results from
places taken together (53¢, %Al
AT AR ). KR
ik & “space being the only form of
substance (%% A & 17 7 1) M —
)7, FrA RIS R .
Space — Il fE V5 3C A & I
ZEHIMEE . R, 4iHE space A fF
FEFEREHL T S5 A, AARSTHE
empty space, ik U 45 2= [A] &4 450
Pl O VA R (28 N DN i A
HIXTRACEE, RA XA REAEIR P
Bf R TS a AR YE, bban
fEH sk, Bk, ®ILL
15 “particles moving through other-
wise empty space ($ T ZE 1 BRETH
SRR, EHA, XAE
e Ui AT Ao A7 AE iz sh £ B EAF R P
JE LAY space )7 5
empty”, light had to be something

veals its position (%3

“ .
Since space was

that traveled through this nothingness
(B AR ZEN, FrAG Ao 3
FEgasEd LT AR Y
fHa&, e 22 B 15 = I A7
fE. fEfbE oK, Space it kg —

A~ T3 A Ay A A R L B 2 T Y
T %=,

X, AIHEIAEE space, Lk
40 outer space (4P K =), X H Y
space M Bt ELE TH-AE, FrLA
2 UL AT B WY Bk 5F 1 22 [A] [ void
(Planets trace orbits through the void
of space), Void A& space 1 empty [}
.

YR space ik, ZHR%:
7E S, PLZmP it o) MR
Ak & Crila 2y i) —kin
VAE S, AR 154 [l A G R e 2L
fAIAIE RV IG, D2 46 R A 1 A
T TR Z F 23 [A] 4 254 i Y o L)
SPAEF R AR, A E A A H AR
o A, AHGX AN SR 2 SO Py B
H%mEﬁA REEATHE I

LA ER Y space TEil 1%, 4n
%%EZEE’JE%%%E’J%, fnfaf
XA FL R KA E 2 Ve ? B
H, AR EECREE R, dnfrit
R 1 0E?

KT 2 HIECF SN AE
Rl —PE, SiF T LA [ A G
Wd BT R IR AT DA — Rt R E S
Eﬁﬁf‘“l_%&ﬁﬁﬁﬁﬁfiﬁ’] TR AL

o MR AU K HY O T4 [ Y AE
S, fEpBi s AP —E XA B
HEL., fofe+, WIk—Hx—
NiEDRER, X THA RS
bz ah R, EiXHE, HAH
ODIIARAE, (EAHR 8o NiE TR
i:iibf*/‘ﬁ Py zEm T

XA A E SRR A, B A AR
Ao RPLIZAIRIA A S, (AR —
Wl A AR R, 3 2 (WA AH X TR
BARAIER, X IERUE TIXARR
WAL P BHIAFAE DR E T 28 AR 45
Ko At 2 SRR IS 2 i

9) BRst ERINRE R IEFHR . FANAICBIRFEFITHIIRS), AT Az A 7R

- 700 -

wRE T2 RPEANE? X B
AU AR O A, A AT AR AE

oE TRERPER. HRT, xH
W T 23 1) A By S5 A Fndii ik 28 1) e SR
MZBE SR, AR ez
(] LA S I PR X 510 2

YRR E R ER, IR
ZEIAE =4, ARk - B AT
73 [B] b 48— R AR RRAE . HERL
TP R SR, R RER
A BL, R —Ledy B e K A M
HIAIR . A IR TR IR 22 A
BREZM4E, HAEZHN, K
JEAR/NA AR FR AR, JRITZE
FHYEELH T : ANHBEEE, ZFF AR
Ve —4Emy, HA -4 L/hMR
FEHAER, Pl 5 FEZFT
MR A —HER T, KA IR
FWIFRAT B 5 o A v 4 2 I Py —
AR EGE. ST E GRS A V2
ﬁféd%;'?éﬁb%fi%l?lbﬂﬁﬁxﬁﬁéf
TEABA PRV B B A B vl e T
SCHY, &M%#F%ﬁlﬂ:ﬁﬂjé’l)\m
HEZ2 IR,

{2 2 AT 48 spatial dimen-
IF 4 ) 55 B[] #H AR IR 18
FC A = A (AR — 2N (] 58 5 2]
— LA BT U B B I 2Tk 2 T
SRt FATATLAE 2], AHRATA

FIREA I E], Xk A 28k SUAH
XA (s ict) BRI, IFER B 3%
MRS, S iE sk B FAH AL
B—g gk A 5 AR B 2
#, Dave Pressler A3 LA &S,

Space A i th 5 1% H . %3 [
=11t, space quantization, A&X}{&
iE Richtungsquantelung FI 1%, &
SCRLAET5 A AL, 5 I &L Rl
fAsh s - w1, a2
SCF T R BRI A RES, ATRES RS

sion (%3
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RIS,

Space % kb £ {E #YJ Raum, empty
space %] v/ Hohlraum, {H &, Hohl-
raum ix /1] £E 5% 15 4 B STk A i
T Tk, H#E B hollow space =
H cavity (U, AIEAEKE. fE
FRST$H £, Hohlraum gl H B2
5PN A S AL T R A T A
. BE EFF—/NLRYAE AT
BRI, Eid/hLikik
B S AT DA 24 R A TR A B S R O
{tl, %Fix 4> Hohlraum f4g 5% 55 A
HIREZE R R EOE FRE = = e &
FOPS:i

6 Vacuum

Vacuum {E— 9 3CSCHk o2 4
i, &Y vacua, WiFHZ,
Vacuum xg—Ahi T 1B T2 1 i
¥, P Ch vacuus, A

vacant, void &8, kg “2
4" WER, % H 5 vacuum

[FJJR T %5 Tl vacuous, Ay HL
4 vacuous truth (45 B H), =T
vacuous Hffilf) A “Relativity princi-
ple in the form of general covariance
was physically vacuous, a pure mathe-
matical property (J S AS FE I AH
PEN LY/ sk =1 DI I i
EHCFMER)”, Xn “If there is no
way the premises are all be true, then
the guarantee holds vacuously (Zn5
A RIETE AN RE S A, IBLR IR
22 7)™, b vacuum 3B R — s
{1 B A AT A vacuity (Z22), 40
PEHY A & a vacuity of taste (Z£ ¢
AR IR K)o

Vacuum B ERLA S, A2

HBONIE, Bk EE &R
vacuum X A1), EFEAEMR,
T R ZFH A, AR 2%h
B2, TYRFEM ZAZHL” 22K
HIA) A A FLARAL . Vacuum TR
ZWE L, BUAAZHERE “H
=" k.

A TN B B R T o SR
S N B PR T A& B atom i void #)
BCHY AR B A 2 4 i ax — W
M, IR 27 s, 5l
HIP I 2 B S, B MRS
B EINCAR S, BESA void & “fF
LR, WAL, Bk,
WP+ £ f#E3E H T Horror vacui (4
HAEp R iRk, Ek, &HE
B HL A0 H 42 B #% & % Natura ab-
horret vacuum (K H SR HREZS, 3
3¢ Ay Nature abhors vacuum), "9 “J
HARPRGHEZ” 2, Hith
Ui, Sl B evacuated
UZEA] XA REBIY vacuum & fEAF
e N A hER, T2 EHX
AMRVBER MRS S B, 24 58 HuRE
JFH ok BR A OR G A MR bR I A £ 4%
MREEMES F, Hse, #RIE
= —H B, "REZS WPk IR
fbo AEXAES B, OCPBE AP
JR HE %5 (humanity abhors a vacuum)”
EAY), NPETHR & M FERE A
——humanity abhors vacua,

Rifi, R EZEAN A% S
eI, AREMERE T HEe b
THEIEPRAT & B, X1 void, vac-
wum A G SR, T W LA
HeFrry . FERUIFIT 1643 45 K F
KA S0 5 LA T H AR
&, FRTRTEZ, 77HeX
TRk, R, 4K, AEHA

10) FRE R —OS, ARTHEIKIT. BEELXIIE. —EFE
1) ATHREAE, BONRHLRENT —EAFENARTE, L. BUAXBEALHRZ

WAFE, RS BLRVRTE

EEE
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e U 2 BHEMF TR HE AR 5 BT
PRk, b T SE B A T R Y
A [R] AR 76 B A 25 98 b S S
(E7), Jeith&AMHE, BT, /£
— R E HL, SEEL 107" mbar fY
BEAESOARER, “EHEAEP
A3 #%3K 24 in vacuo, HH vacuo
& vacuus [JZFHE, TEIRIE,

Heg, FH K # %L
B 2223 1] (empty space),
FHl o8 T RVE B REA G T
TRt a—F AR EE
=, FHAE LA, Mot
B R DR 2 U B
%5, AR, PR mr ok
ML AR . X BAFEHAY
E IR S KT, SeE TR
R A B A E T A A E
MmAER, AR hrmeE gk
BEmc,

A2 oA AR ER B A R A
fE. Aik, A Je 2% A1 Vacuum

B7 Ay Fimie IR . e
O R REXE B AR B 3, AT
FEP A R A B B 2 72
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est extensum sine resistantia (E %3 i
BA LD RIS, XA E LEY
., EUY, MWBE. HRBRR A
B NI — Wi S R AR R B
BB £ ] 3X /> sine resistantia & Y HY
HEMSKRARE T, k. 230
Tt Tk, IR FATHL Gk
W AR S,

Vacuum F &35 i iz HIF 2
g BiEsE h, AT EZN
BIFEGF, Mk A T E 2B L,
Peangiesy: 110 s i 2 1 7 | R X
FEREE A M B . HorHE a2
fo EMREAE X, ZTTENE
TEABEXNESA, BVAE 1T
. Ba, m&va—1%46, #
AlRPITTEHR, s, ENG
WiRZNFHIE D ILFEM L
the empty set & , IR LA i3 von
Neumann's universe is born from a
“philosophical vacuum ({& i {f = [
FH A AT EEE) Y,
XA E 23 B Higgs #L K [H]
T,

e h%d, A2 (vacu-
um state) &R HOATHIE, K
RAHER TR EAMEESTZ, B
al0)=0[0) . fE 5 =g w7 iE
h, BEEARYRES, BIRW
FEIXFERII A XA, R —ah Rk
wEHFTA o EACAE, Bl
BARE—E, Mt A HETEE
w—A R E Y, RERE
BEEAWIR, &AW IR I RE
wm—dE, At A ESwRhZ
— AN R X AR A B
vacuous truth?

®rYERikE, MEEE,
1 B 1% 58 2 AN TF T a]0)=00) 7 L
MR, Z5 B3 A AR K
P T IHRIE, d0)=00)
alo)=1), aal0)=0), EHHI%S5
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B B ZhEE, AT
T ORMIEHY, BT & TCHTIEGE
7 (ARD (FEzZEY ). &1
AhEME B A SRR, B
E N AEFRmEES . b —
S RL A5 TR P Hb P Az S SR T A |
Volovik Rz -4 B Y 23 (il 77 s
AL TP AR IR s fE—
ABRE T L “ETHEZ, f
FRALIKR . BPZiRIR . &Rk
B A A7 M X AR A A
PeBE B AT . T AREKTE . KL
TRk A . X FERY vacuum &
— AU AR IR IX AR
SAAFPEE, 2 W E M BRI
B ARE MR 2 /D RERA A R
HT R ik RIS, A%
et TIRZ AR, HAEkE
FRIHE & TR UF R KL - — RORL X A 7
A, IR R KL 28 A
AR, Eednd - RO B2 kv
18 B R A A ) T R
R, BE A NI F] TR AN AL
BLo BRI, FATH A2 X A A B
W, A E LRI A
(1, MR RER R ER, RN
. fEm LR 2 sl 6 5 #2
Hh, R H T TR T
DI, &S5, ABLEI RS F
- HUART A DR L 2 o v SR R R
AT TE SRS, AR B IE
FEMERLERIE PR 5 U [ SRR N
FESRHERY, {HEESE AREISICBE IR AN
UG, B 4 RE A R 5 B AR BRST Y
TARRIE X T, ARFERY S8 % T
HIRHIIEUEA 2 SR 7
kv BB H Ak (vacu-
um fluctuation), BI{E22 61 & FF
{ERE SEBEI E A AE 1L, H5 BEAR S Y
VAR R AR uncertainty principle
(WP RE) . RE& < e AT LA
EY, (H2 RRERAEAF B LG

FI/NEIRIE R A . TEATG, 2
BRI LA T o T 2k
A — RIS iy B 5 )
L2 fic 0 I T A ¥ 2 B8 AN e M I
PIOR R DX A )8, AR A n)
BIFRMER T, WML IS
DDA N RS EE 55,

W, AFE—RER, Btk
A AxAp~h/2 T ST B AN 2 M 5%
A ANE~R2  BE, TR E
1927 4 SCFERIH SR BT 1B AN B 2
AMARA gt e Ve, At
5 Fa AN A oA B B A {2 sup-
port Z [ BRI R, BAR S B
TR R B, R RS BT
W i Bl 2 N ) T A B S A
FERE T | ARLE(E X AN 56 &
N, B EAEE I EMIX B
AR TEBA S5 I ] A hE
&, WASLEFEE AR 2 AR BT
Hil, SETRAR A (72 SCHB A 41 Robert-
son FH 3¢ R AvAp~h/2 Frfd FHRIAB
FE, iX A~ nonsensical A By 2 1 3¢
AWEREMBELS, 4K, &TF
WA BN BR X — R T,

M CRiERI) Bz, oAk
T, EREFHUHN LR AR
P R8T, Ay A ) AR A A 1 3T 42 B
B A R RCF AR, A
AREAE — BRI RE ) E I, X
FHER BZA SRV, &7t
W B B R IHER Y RS R
MR, #iE T — A AW 7= AR kL
F— PR E A, £
BARE-TREWANEE, 12,
B TR B B — A A I
AHE R ERIE R, BRSA
G e W o NS A AT T
kWAL, Kb b, ®mF
WHUEA RS 2L, Robertson &
SUR Y AxAp~h/2 g Teik 3 21
SR, AT ES, B2
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pure emptiness, HLAAELHY 25 H
AR IFAT AL EIRRAE . Fl 15
&2 24 B nothingness™, " $i& BLAC
Yy BB S A A YA G g v
. MYEAREAEN, #okgeit, T
PSRRI h . HEI DA
AR, B A R E
ST XA B 28 i B
R BRI R, B TR WAL
Ab, T LA AR

AR T — > — EL 5 Ik Y W 52
H I E 22t (thermalization of the
vacuum), # F% & Unruh effect™”,
Unruh ;2815 &1, HI “Mig, A~
PR, XS, AR,

5 vacuum £ Y 3h A& evacu-
ate, Hllto empty, J&Hf—/ 375 1)
RUESHE NG, WFERE (N,
Has . Mz, #evacuate BY A B¢
Yy, #kAE evacuee, [6] X iAAg refu-
gee (HER), A RFPH)CHEPHAHIER
KU e N K2 4T 7% A
HEEL, AfEHh “called out into space,
in the hope of making contact with
X H Y evac-
uee — Al AR5 8%, b I TA LR
evacuated [y, 1 HoRF T LRH
outer space, B {54 vacuum 7 T,
VY JEIE AL S € A& 56 %46 nothingness,
AHEHIVER A L) R 5 13 AT
7 H X hopelessness?

Evacuate 5 /|~ L X i , de-
plete, 2504 & 1 vh i A R b B
SCE AN 1 TG B B 2 BE R
{RAIIX I8, R depletion layer (Fh
22 ) B3 space charge layer (%3 [H]
HLBT )

some other evacuees”

7 Plenum

BWigEAis, B2, 2 (void),
BEANBEZ M plenum jX /N5, Plenum
b TR m R . Plenum
A5 35 3L v VR Ay 4 TR 70 T8 A TR
space, 5 vacuum A%, ZnH vacu-
um AT EZEHY1E , plenum
SRR R TTR IR . e Ul B SCH R
& FH Bk (corpuscularianism) Si
ltg] Bl vacuum 5 plenum 7 [A] /4 [X_ 51l ,
TE—RER AP B v, SR ER 40
Behh = (L5 AR A vacuum, TR
A B rh s B LE AT IR 5210 K [X 3
HePRA plenum, X H& A HY ST
HAE plenum B o i U B AL .
plenum [fij 3 {4 3% 3 %5 i3] A plenty
(KEHW), plenary (F54:HY, Plena-
ry session, H{Eplenum, 4+2%),

b B 2 4 RO 5 R R
TR AL, W T TR
F fundamental plenum (2 4 11 [
i), +&plenum of matter (1Y 1R 1%).
Heix g —Fh o T space Y ZELE U
MW, 2R
FIUL i A plenism, B[4 it 22 (A 18
1 B -1 1Y plenic interpretation (4%
Jit a3 A Ve RO 128 BIER T void HYAFF
£ : “The plenum contained with it
the pregnant possibility of everything.
From this cornucopia issued forth all
that was substance. (Ji #J0Y [R5 2 &
— DI ATRE, Mx B 5 A HLTA LR
BESLIR)

i JE 22 M substance'™ (A f4) 5
1180 58— SR BE & A5 HY A S A ik

12) Substance, underlying substrate & B ,

TERMERU TR, DUEMR. Wik, KETEER

13) Evolve &l % B i3k, evolution X {, Emerge st Z 28k B ok, HFHRIEIFERGEAE.,
AR A T ENE A, BE—EBER E, YMEME KFISEMEEERE R, MR

MR E . —EFHE
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A — A DHESESE (continuum of
force), KX FE Y 52 & A& dynamic
plenum (7 1 [7i#), 1 A&
o JER N H force plenum
L& X R —A A
AR,

% RT3 1905 4R 6N 1 fib iy gk
SCAER R B SCHHATEA TG ZELAR
X Firunderlying substrate {E 42 1,
Pl Mo f A A empty space #4581 HIE
22 ] (void), 5F F th FH 25 iy 23 [
BESLARTT AR, fth AR A S
AR AL, TN A S T N
plenum, J45'E— IR : I
ZE R,

i plenum, plenism 7§ 5 A8 51—
/i holism (% {4 1%), #EARIBHYHE
¥ 4 holism, 3k H $i T iE holos
(full, plenum), AAHGHLAYE KA
ALY, AN S 1A i ok
A HC2H B PR T S BRI B B A Y
PR, Holism FUML & 53T H iRy
7 T emergent phenomena' (%% A= il
GOWIM ARSI . EF, holism i
SRE 250 whole 5 B 238, 10
whole Sk F f8iE#) heil, R, 52
By A holism ¢ i b 5 ££ %
hole, 1H hole 3k H hollow, i 7
XA,

HTRAAAAE, andkfh, ankk
B, anESy, MOREBRZERY. Rl
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