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Mit dem genius steht die Natur in ewigen Bunde

Was der eine verspricht, leistet die andere gewiss.

Friedrich Schiller, Columbus"

Have you not wept together with your wife?

If not you missed that bond that joins forever”.

——Ludwig Boltzmann, Beethoven im Himmel
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F & £ H (For every action, there is
an equal and opposite reaction”), ]
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2 Band

Band {E24 &1, LS. i,
i S, SR LA X e
JL. w7l fiEILRRER. e
(bind) BIAI ARV, XA, ah7E S EE
fil# Ay faf band 5 HIIKFV R T, A
+& musical band( & 5 H £), & &
punk band(J& K 1k), #Bx& i 5 Ah
Ji & 4p5E (bind, tie)fE—RAIEEE,
Band A S A Zh i, Fom M
T2 KB AR PR LB 4 15 & 5 )
YRR R AERRIC . B 1A
band fi7 Az ) 4 7] bandage, 1% 4
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i, DRSS EE. ABRE,
bandage 7 & th vl UL 24 Zhia], 5k
I LB,

iy~ |, £ frequency band
(1), bandwidth (7 92) HI #E & .
BAMRER AN RS A B, RS
SXef L T B 1AWl I — i o T3, 2 1 3 —
TE RSP E YL, eV A RS
2, kAT DA A R R, Ak
1y, B AT e 2L “band” AUFR
W, JCRE HLRADE , AN AECHEIE S
A HLEDRE 2 HT 4 T band of light
OtADIBETE . 16654, At —
AN EMBA— R B & AR
gkt b, kKAt a =k%E
B IF BT R €4 1) band of light(&]
D), AR A E [ R AN R B
IYCHHE A

5% band {7 — E ZP P
& energy band(fEH), LthZdrh
124 - T Akt s B
IR, & BLAE A4 -1
e SR, BN ERe Rl
2 VA 225 5 TR PR O S 2 1 e AR IR [
sy, MRS LERE R (E Z A WA 25
LG B AR . Bk, &
JEHS T [ AR HETT 1 (theory of ener-
gy band), [ERREFATIEHI—4 T A4
ST B & 2 1 R Y R — 2
k25— PR, X408
RS TR S, B
Ra Ntk 1RR A i A
o, HARA S AT @ fe iy TR
(energy band engineering) ®] L) 1% i}
B HRAER,

3 Bind
Bind(bound, bound)w] &4 K4
ATRFNA K i, {540 4n sands

and cement bind strongly(7b+ 57k I
i AR, to bind a book(HE1T
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—AA5), VLEIRITHS, Bt A
H AR FERETT T (bookbinder) Z 4
BHiEE T IEhE 14 SRR A
worked as a bookbinder,
books for Davy(24 45 FE 21T 1., &
WA T5HE), PR L 24
AEHS, BRI AR 2 53] 5w
BRPLNEIEE, 18124F, ki
A — A 300 42 GUAD M B O id kI
AT B TR R 2210 22 248 T
Ak, IR T3 R R F 5 A4
TEB TS —— KA
RAMBES B THRIIES .

Bind 44 B A — A~ B 2P BRI &
#& binding energy(45 & fg). WA
&, bind together, AnR4E A GHITE
BRERIRAR, WLXAEES & efaE
M. k&R 28 A HNRIRERIRE =
%, BiFroh binding energy(iX /™7 X
[F] # 3& H] T bonding energy, W T
0. HFRREE A BET, —
M J5 -85 A A — A B — B [ i
F5 WL AT (A OB e HE R i 75 ) B
fiKRe s, BIOGHR R I B i 3% H 2h
(work function), H:szf & {4 dr e, 1
/N AR JRTINEESIL A
ZIR A EIREE R, HAN ] 5
F- I N REZR B lR] — 5 AN [R] A g
T AEHUE BRI ZE 5] — ek U kT H
1.7 5k £ (chemical bonding) i B [
s, Rl DAE A T R IHR S,
X-5 e ik k2
M- v - F Zh RE A A
T T - £ A it o
T Ak N RE 1 g
M EFEMIIITTER @
By, [RIREHL, B
Sl R AR B 2
AR, R

bound

Ji 22, a2 PR EH I RE O R4
RRIRE R 25, Skt A% A bind-
ing energy, 4 T FRIRIEBHIX B,
iX B %1145 FH nuclear binding energy
LA 5y .
R E L, SE T, B
TR F 2 199 i A P T o P A5 4 (P
2), XL ANRE T RB IR
FRIHZRERI T2, kA T
SRS - RO 5B R K
5.

Bind (191 2545 1A JE 24 bound,
2k B bind, K LA @ i E
T, WEEFESRETHEL, Wi
bound to fail(FEE M, FP7ESM F
T), is bound up with research(#% &
Bt &, THAELEER
bind i %3, i & 47 1A HY bound [H]
4l id] bound {RiF T . ) id bound,

Nuclear binding energy

T At =BT R BT #
R

4 5 e /N T R B
TR R R
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H—>k B $L T 1E2hiH bombitare, &
5 Bk (bounce), 5% Hi 4y ## (bomb,
buzz) Y s H ok AHL T IE AT
bodina, botina, J&PRAIFIEE, WL
T4 7 boundary Gl 5t)

4 Bond

Bond, Webster = #i 4f2 H 44 17]
[fiEREdRIR band, HEHSh AR
A bind, "W EMTZEIRES KR,
Bond, {U°F¥ 58RI &, 4 “The
bond between Fourier transform and
epicycle theory” , 15t [Y A& {# B H-4%
R FE B &AL T 302
A EARR R, JFE LR SR —
T £ 4, M4 “There he(Hermann
Weyl)read Hilbert's Foundations of
Geometry, a tour-de-force of the axi-
omatic method, in comparison to
which Kant's ‘bondage to Euclidean
geometry’ now appeared to him
naive” —4) 1, bondage E Ik 5 %%
Pk AR, REAKMTVER, HRiE
Z “EYNRARRILE A ILAT iR
T ARk LT 250
ShORIREL, H28A S/hJLFE, B
Gh, BIRAY 42 Of human bondage
BUER CNPERIAME .

PR S A A A B R Y
), HIXFREE & Sk ftsa e i b
BT, DRI FPES & (s, B
A . AR ) #% F% 2h chemical bond,
Chemical bond, L iFfb2g, 4nlqa
PF 2 SIS SCHE & DL PIT AL ™
R —FE, eRESCh R &

P [ TN 25 % S A — A TR FR S ) 5
R, B, S| —ENR
v, “BEESG, WHET, 4pEE
H I REAR: O H—H, O=0 HhiyJifLe
HEALHRE T “H7 MRS, BRI
RIES, WO EN D), "
chemical bond A ¢ & H—H, 0O=0
H AR e A AT T, A chemical bond
is an attraction between atoms ({t.
BRI S, R
1E3% v chemical bond "] FES R B A
PR &, JeEL e KA
SR AL Bl R A R
9N GX A IE R BIHL, kA B A 3%
fI14E chemical bond & ¥ B 1 L2
), JaRIAEE, T Z R
fe2 g br IR TR IR AT
K, 25 R 9EFR ) bonding
electrons, /™5 45 & F—&2 Rk
A, HAERAHLL T SR Ao 2R &
AR, IX 2 (Al A9 2= %5 B & bonding
energy(# & HE, HCHERE), —M(E
JLA eV R, FriBfy =] IRk
KRR, SEbr Bk HH, C, N, O
R Z A AREFTER) : 400 nm
IS, MRIETFRERZIA3.S eV,
XRLFTHA AR L8 7, A
iH A REE =S T, chemical bond
WG A EER, %k Lk
R PR - RT RE A A HL A AR R
FHE W 51145 A % —k2”, Bond fifi
BRAEHRIE R, WA (H5
575E+) AA)z=: “Sooner or lat-
er the human being in you will yearn

for the common bonds of humanity(ff.

W PR PR N IR N L& i N 2t

4) & binding i /& bonding, —EANEH—k, HESTFEZMAHRNE, —E&E
5) E—HHE R AR RS TR G AR, BIRE, EREFARB LUz, E—MeE RRR

i, HE,

B A5y F (AT E VE PR HI7E s (BARAERY R, ) FLB HE— 24543 ok A R BAR 2 (W)

#JKeesom force, sk A HL{E R R 1755 HL (B AL 5 RIHY Debye foree, D% W] 175 S HEL (B ) S5 RIHY Lon-
don dispersion force, S 2 A< Hikf ELRRUMIR (kA ISR FIROFT e, — £ %0
6) FrtHEcFS, b Swiss Confederation, $7 | 1& 4 Confoederatio Helvetica, #H F B & 4 ch, 1H

filfE, China, cine, IR % ZEen, ——EFHE

7) BB EER R, —EFE
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SR R)”, AT AUE. Hik
) w] WA B8 Of human bondage 1%
B CNPERINEDY A AL,

5 Bund(Bundle, bindle)

Bund, £ £ i A B WA &
B, HEx AL %Z, £
united states( & A% [E]), united king-
dom( ¢ & F [E), Swiss confedera-
tion( K -+ I FB)” 2 2K B L & vh 2
re A emaBRT, #e
85 % 5, AY Bunde %% X 9k I 3 %
E AN H:AAEY F, 40 Bundestag(Fk
3 X £%), Bundeskanzler( Bt ¥ &
#), Bundesliga (BFRIERD)", %55,

Fi bund £ {42 bundle, x4~
TA] AT R W P 4 AR BRI
HE2, Bundle(binden>bond>bondle),
fEH T AREARILAE &2, DUEX
EONTRIBE O N RN N YN
%, Wk T AAEARILI ARG, JLAR
SekARB k2, B2 WFT, JLR
B A AR — R R,
PAE AR T Sl sE, — R
AL, T EA L E

BT, BUA “TH: "B
DLk, BARZEEE 7, B2

ABLEE A F TR, Fnl
T RIS IR, Sk b
A, HET OBEEK T SRR
T DUHHARSKE HAREE, 1T H
WA, XS ERARE A TR A
LRSS P AR (R
RHEIL, B st LR ALAE — A2 Y
ST, IRk R M S e A
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R ER-REY A= “HER
¥, ZRER, 4V 05, WHR
N7 RFA R 71111, H
FE g — 5L, H % 93¢ bundle
DS B A X5, fildna
bundle of belongings(— 4 JL % 11),
the optical fiber bundle(3:£1 3K), LA
K “the energy always comes in dis-
crete bundles” (£ & 1 h*¥H)fe &
S DL 4y ST /N L Y B 2 R
H))”, “light exists in discrete parti-
cle-like bundles(J:UA4y 3r Y. 2K (Ll
R BB AL /R L TE XA AE)”
Bundle, 1 {#iEfh$tE 4 bindle,
SR AR B, EATIE a bun-
dle of belongs, Bundle 7> T %} B/~
Fry e s EAL, Kt bundle 1
H1al{E P23 4 bundle away, bun-
dle off, HJ “FEMITREE" 1Y
Wik,

RTOIBES, W TIEX
B REFR S, a0 AR,
HORER”, (IR HI RS
i) beam, Beam(baum>boom>beam)
— A3k [ EiER) Baum(fR), kT
sy, HRAKE, fEEEBL. WL
Wikl beam HEIFEA T, MR
1 a beam of light [’}, ‘B *Hi TiE
columna lucis B IE, =ZH “Jt
7o SRS AR IS “2k
w” A EAYZ line bundle, ARHAY
— R W LI, 4N spinors in
three dimensions are points of a line
bundle over a conic in the projective
plane( = 4EfliE & /& — MR AL
E RN R 2 R AD, X
FERIEROR . 2Bk, 515 & M Li-
nienbiischel —1ii] , Biischel, Busch,
Bl 3€ 15 /Y bush, HEARMN, XA
N7, 2B R B fiber bun-

dle [y bundle, Fiber bundle, x4~
B, W RARE E M, I
BRI, FEBLAR K A iy PR
i, bundle JL-F 2] T B i H Y He
A, RN T ] f sk B F X R
% . “In the language of vector bun-
dles,

tangent bundle is a line bundle that

the determinant bundle of the

can be used to ‘twist’ other bundles
w times(H & R MBS R UL, DI
A ) 517 A RT LA FH SR L 31T
ow RN,

L 4ENR? A4 N ix b
ILHE, B, m, F), HA1E RN
[A] (total space), B A& Ji€ 25 [d] (base
space), FIg2f4k, iMidin. E—-B
S N 5% (bundle projection), K&
BAZEAIELLL O T — B (4T
AR R ZS [A]) ERDLF4E N, 2T 4k
MRy LA LA, Jeok
ek BT RS, A4 TR
—SG RIS, ALESIA
—BEAREREL , (HIX SEARBR AL FNE
[ 2 e 25 1 AL s ST AT PR O
Fo GERNE, BAHER 2RI R
IR — NEF A, R AR
bR i SO LALY AR ) A = 1 D i
Bk bizdh RFTALHIALE, FeA1AT
PAEH B n—A
R R
FRENEED
], ARk 2 Ekiy
A B
e, Hk, 4
Y A& 7 12 A A AR i
AR, kit N
R D — e H b
ik A Xt £ 4 I\ B 4
H PR (P 3)

LR 4 BB A

8) Energy in discrete bundles, FhigiXx ANk, XA NEILY BHEEER.
9) Determinant, discriminant, XE{a[F{Y k(A — HEE A BN E TR .

Y39 - 45% (2016 4F) 4 1)

EEE

X TERI R AR AT R TR KI5 E .
B SCAHRTTEMN S, JCl AL iz 5l B
B ERR, fEM R e —N L, W
R, BIRFZS m_ER ) A A B %
L, PERREIE R A c BRI,
A Ui I 255X A TR 23 ] AT 24 G
JEZ AN — A ER, 2R A) n-BRAVET
4k B A B WA (sphere bundle), 2
HULh, HEHEROE KR EH AT
DA ISR Bl B SCHR VB B £F 48N
22 PRI SH A | SCRR A Ve 22 5K S8 R
FrREERIEIE, HHFREEEDIA F.
5 At R, AERT DRSS 1t
Bk D —RANY . SE R AR RRYE,
A ST AR — AN H T ZERERI N By
PR, ZIE 1975 TR, ATk
TR G 0 A 21 2 ) RV IEZK
X —RUE W] T4 B AN o] BRVGHY
A",

A bundle of lines & 3% a bundle
of vectors £ T 147K T HEE M L]
iEE, nHZE abundle of circles(—
KARJLBI R X &5 ERR? BT 24
B, 7 N FC#H % (Claudius Ptole-
my) gk ] R 28 £ 8 PR % 1 R A
ABANVER TEFT L, A TR
BeAT B sh B, FERESIAT
epicycle-on-deferent [Jf& 2, H:f)

B3 % M, RERAILT4EM
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B4 {EH—A>epicycle MXAERIE HHHE

deferent i AL, HITE—A
L [ 5 mUe S A ] (B 1A defer iy 4
BAEJEM); epicycle, HME, i
A, WIR B S E B RO
7E B8 (35 e B3 B A 42 Y [6
J& F . X 4> epicycle-on-deferent
R RAES BB 5 g AE 717 2R
BB, OB R RE T RE, 5
K, P E NGO TR R 2
i JBE 4 A B 1) e e 1 IR + I 1 5
SRR, X R br, R
Mo A 2k, EERIMWA
A&, dibds 1 B B el BEAR Ak
BAUARWE, (55— FF 4R
AR MRS, AR EK w5 H
IE5%, 452X B [ 1 R BUE 47T RE
BB R B e | X AR
B, #& B A Xt epicycle-on-deferent
HIRL DA T s iy . A2 a
bundle of epicycles, B[} A {70} %=4E
B F B LI 3 T I B L Y
SERE “—RHMILAET, HSLOUR
— A~ R £ 15k se UL = Aok
XSRAEA R ANER (B 4),

6 Bend

Bend {4 ahin], H A AT
PEERETY. £, M- JBIRE
&, Lkn lenses bend rays of light
(825476 42), to bend another's
will to one's wishes(58& A\ FiaE), A4
WEE BT, B ¥ band,
bind, bond F1bundJi.5p, ELE
BAES., SerERR? Kbk
b, bend ki, ghEMIEL
#Y, Lk#n to bend a signal flag onto a
halyard(1£41% S 2P FIMLE L) #H
LM, HAECH AR E AR 4
£57, Bl knot, Hgix JH K % i
T, 54, bend BELIKET
I, SRAL M JEART SRR
We? P AH R R — A~ 46 3% Fl (bend)
— AR F K, AR - AH Rk
T /& %9 1Y (to confine with a string),
NIRRT —5K = (bend a bow), HFAR
RS w4 JE Mk, e T BT
T o Bt BHE 5 — Rt

L)X T — MR REEOB S, HERSHRAAERNAEINE, Jo—0, —FFE
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GE, MK EARER DAL, A
LR kA B E R T (bend), and it
bends(Z2 25 1), F&TFRJAFR, "L
FH P 2 T 22 50 [ ) 4 8 A i
IK B HLIFE,

7 GiE

PE3CHY band, bend, bind, bond
F11 bund(bundle, bindle), [&]H— 5
MR BRI, 724 FOR R 18
IE MR X e s R A Sy . H
S, OCHUESE. B, BEREE, MK
gh . EEXE, WARIAKS
FEFE AR LR, AR
A, X LR BRI R RS
TERYIR], HT ALY & Ze A
ZIEZAb . N R
BRART WIRE N ICTE, d Bt i iE]
PRI R G AT IRA . RENH%
g, TiX XHEKR, ERYIEF
ZREBRINE K& LA
2T 4 M\ (fiber bundle) it & #7515 1&
I 2% (connection), LR ESK
MEAEE T —2 L, AdFER
T RF, B4R A [
FYHRENENINE, W5
i o

5% ik
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