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“HyPAE RS SO RINIG T 2007 4E 7 H , BAIAECY A& &K 100
B . BCRTARSEH NS World Scientific F1rp ERF2EH AR A AL IR T =%
ISR A A S — B LI R R R 38 R (001—030 £5) . & — K H i %h
hf(031—054 ) . 4 = (055—075 k) . HIWIFE T LR 5 076—100 &5, A
MG IURAE R B K S R iR f =%,

BA Y B-E WSO T R IR TSP B 2 Al AR IR S AL BR AR LA
SRGZ BB 2 BEE  BR IA TR HIR R  h A — & 205 5 TR
RETHRYHEATINE . RS, EH WS AR B 8 bkE . KT
ARG BRI NTER R A =G H — AL BB AR R, BE
FEBEH B b OLBL I, W SRR TAEFH AN = » PN X B B AR e AT 1
+ A RS BRI .

B TYHENE S WA, W2 R ANNSE. mEA
Thomas Young, Sir William Rowan Hamilton # , flifi /{2 K iE 5 2
Bk, BBV IE S # R AREE K01 4. Hamilton Xt A8 B A % FhiE 5 196



M S A REE B Ecs S — YW RE S
Y L FAH AR KB U Kovetavtivos Kapaleodwen) (KA L L) , X7 A i
NHEES SR ) 2258 — B R 18 3C— %R e 3L 58 T #4
T2 AT RR W RMEE S AR . R BEEARR A 12 T AERR
BE R IR T oA S P E  SCE R BOKSCEREAR G AR, e [E 9R 3
FEK, XS ANE MR CERTF. 010 BBEE T XCF BB
W A UG T RE B B AR B AR RA.OR . iRE R IR T A F
ARBCE 2 A i — B, CF RS s AL s —Efsh, XFh
fil sl , 2 H AR EATR S S 2E MG 1 IR A i 0 B Bl J vt B
FH—Fp R BE A Ghiz F T 5 255 ) ) % B s TR B 27 [0) o pl DG T R ) 1 22
Hermann Weyl A f sl 1§ B A . 33057 T0 2% 5027 5 AE W) B4 2 S 4 ) it A2 i
A HICH) ATEH R WA 3 The Classical Group (Z383) — A3 (9 Fp &
RS T 7 X BOAEr#E s |

The gods have imposed upon my writing the yoke of a foreign language
that was not sung at my cradle.

Was dies heissen will, weiss jeder,
Der im Traum pferdlos geritten.

AR EEE LT FEAES M, A RER W EHFERIES .
AR —Fh At 28

B MES PN SR HIGEE TSN,

#HHH.D

Hermann Weyl #% % 5 i& : “Nobody is more aware than myself of the
attendant loss of vigor, ease and lucidity of expression. (¥ A HbI& EiFRE H I
] BB U IR Z T WA AT BB R 1 O 7 AR IE X — B
“where Weyl apologies eloquently for his lack of eloquence in writing English

(Weyl TR SEETT R T Mt ZGE B SR Z WG ETD .
Weyl $H.0 8 FHAME AT RETE B IR 22 7™ 78 D21 BH TR0 D 48 » 3 B H0 Y



BRLEE RIS T, SR, 7622 > Wy 3 A FH 2 SC 48 5 38 SOy B, IR Fh
pferdlos geritten FPERYVERHEZIH #5000 . AP 2 AR AE Wi sung at
our cradles FJARFIE T 89k Mg B4 LAY . A JE L) sung at our cradles AR Fh
HE B ERAN . RO PE N S, E XL T —1 yoke of a

foreign language.

A E R N B A B A e SO R G RE N K K 4T B yoke of foreign
languages f)%5 1P R4 . #EEREE H— S LX a0, W HfE#E
B AR IRER T3 . 200 B2 AR R 5 Hh i T 1R R
YEE R R A B2 S B OR T B » T 5 1 P9 LA B 2 5 4 V2 P Ak Ay sf
R Sl HA T BRI R A A T . 1EH R = b R BB R 0 0 45 1R B e
W I BaF e E AN IS IE .

TN .

2018 %5 A 14 B FT&¥K



1| Z24E+A
12| 2+t
23| Z2+A
3| Zz£t+h
54 | Z/\+

88| ZNAF—
7| 2AT=
8| 2=
93 | Z/\+
104 | Z/\+3
114 | Z/\+7X
124 | Z/\++
133 | Z/\+/\
145 | Z/\+Hh

HE

E EHWEF
Reciprocity:
Mk S#F
Al R EE
MIEF PRSI
BTN
HREEH

Energy

ES58R

F5|

AREZH?
Bubble & foam
Parity

XRREZ BB R
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WH 5%t
AIZER/NEAE

Se luere

L 0h
HEZ R X
Conceiving concepts for conceptualization
Phase: a phenomenon
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T ¥ & e

A FHE—RIB



R L BT T | -
A ——

Mit dem genius

Bunde.
Was der eine verspricht, leistet die andere
gewiss. U
—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
22 L (Rl AR AR . ERTE AOHT . SR B
— L ] RESIE (&)

WE FYRMBRN, B R FAFE—FEH Y B X 4. Band, bend, bind,
bond, bund (bundle, bindle) & #f 5181, A Fe A4 1A & B AL &5 1] 24 n) b i &%

KA.

O EERRKEHeAR ) B S KA BAHE  IbE A & IR E T A .
@ It Fritz Rohrlich X85 /R 2% 8 i3 BRI K42 B I D1 2225 (Beethoven im Himmel ) (3% 1
PIA) AR FNZEF O K7 BRI RS S T BRI TG A2 At



a HEE? Uy

1. 3|

A= 5 — 8 HE W /E % F I /E A (For every action, there is an
equal and opposite reaction®), R[4 X A%, B T H A IR A dr kAR i)
THER T RAER 1 AR B ) ATk . 7E S PEREE SE R S5Bs
U F S XA ALY A B AR M (interaction) ., BESR & interaction, JF4fiR
XA~ action FJARE R 2R MY BLR, ©— @ RAXEE | r — r; [ MR W
XA ri > i+ ro + vg t—— X ANEHATTE T AR AH XS AN A) BEAE X 1S
KINE—MEAERAZ .. REAFEE A B2 (B AR 45 R T LR, d #g
EmEmM A JER T — 9 ELE 2R . ATV, FY 2 B 254 2
RN S WA B AR E B4

-

RS A  BKARMIAAR L. A8 A2, band, bend, bind. bond,
bund (bundle, bindle) X —4 [F] iRk T (a. e, i, o, W HLAHICHE . HE
VI AE s B P E AR . B M A N TEEE R AN 4062 . [EAA A
HXRE o

2. Band

Band 1E8 45 18) , DUFAR HF JHil 5555 BB — e B0 19k e 4% )L 47 L Ji L
JEFRERE 45E (bind) I ARTUR . XA, 5L 5 3% Rl band A KR &
BT A% 2 musical band (5 ARHEIA) , iR /& punk band GFFHIfk), #B2H
HFp 198 (bind, tie) fE—EMFHA. Band A 5w AE R 3hia A, &
T ZRIARGRALEE 45 1% S5 Y AR R A EbRiC . B3R band fiT4:
f) 4414 bandage, PUFEIH  AREAREE. A BRI E, bandage 4 5 LA L)
Hghial, g AL E A

@ FHAM Least-action-principle, (UFNHE/MER A, SRS 45 &5 action 1)
FekR I B it 28 43 Bk it /)ME 15 3 Euler-Lagrange 77 #2 {H 2, i1 R R ATCE x4 FT 8
J B SRR AR U5t R 4 FH B D i sV B e 7 K 20 T G TE T ) B N R e D
HVEWERD JFBE . {8 action BHIF RN FH 1 5 1E F &L, 30 0 Fl o SCRRfR ) B2 A Dl bt
TR .



EY %~ |, A frequency band (Hii77) , bandwidth Gy 5&) FIHE & . A
H A i B ] AR W R, — FROR U AR 0 HE T TR 1) W) [ 2% T i — A€ ARG
] o U] i L PN A %R, 3 EL R A i) o7 R e » A — 1K Y Lt T LAsE Z LA band
FIFRIE . S REE , A AE IR SE R Z BT T 244 1 band of light
OEHD I . 1665 4F , MR — A~ =B BEIA — 3 B % P 3 A RO %
b EBMAAE = REEHEIF R T AR band of light (& 1), 4=l i It
Al E FOERARB AR .

W M band [ 7y — &Y A
& energy band (fBH7). —it4d il
Wi 72 g0 T A 4 3 [a)
Bf, KBEF#G TR FER 2
KA, BPAE L e g B {H 2 8] A % % K
PRI B A 53 A » T 7E R LE R
{2 18] AN 25 ) B0 i %85 i 5 1) A< TR AEL
H I, & R T [ A A RE 47 & (theory of
energy band) , FEAREHFISH— 1T Ak
MRS 2h T AR AR — k2 2
— VI W ERE, X012 RS |
MESEEE . RIS ALK
K T B AR AL, HARAS (i fE Tl RBHY T/ (energy band engineering)
Al A E B S R .

3. Bind

Bind (bound, bound) ] {E } K& ¥ 3l 18 A I ) sl ia] A . 1] ) 40 sands and
cement bind strongly (VP F5/KREE G 15RZED ,to bind a book (3] —4
). BLEITH Py E AR A R 138551 T 1L (bookbinder) BHIEHLISE T .
A 14 F i3 45)E 2 worked as a bookbinder, bound books for Davy (24§
BRI L OAEBAERIT B . RIS EM T ZRAE A%, HA A 2
FlREBERFREWIE., 1812 4, KA —4 300 R ITHIh H 2 id R I
AT AR LA TR, NS T B 22 N B4EE B T 1l
&= —MERIBLERA NI | TR 8RS .



4 ME;&& D'K“ﬁ?m

Bind ¥4 i i) — /> B B4 BEAE & & binding energy (85668 . BMA,
bind together, WIRZEHEMIEARERBAR, WXFEME S EREN. KRZ
45A AR RS R B 22 PR 0 binding energy GX 7€ X [Al#1d& A T bonding
energy, WWF30 . HFREEFZES MR T, R FEGE—EHR—R
A . 5 DA rp R 25 B 7 I B AR BB, B OG H 2000 ¥ B 3k 4 2
(work function) , JSCREATHFRIR/NEGRE. R FRINERILTF A%
JE A2 A e, HAR TR 1 N RE R sk R — R 19 A Rl N BB A BUE |
i 22 91— K 156 K T B 4L 2 iU (chemical bonding) & A A9 2k 2% » PR AT LA
HICEMIFES. X S T st I O v 7 1 3 BB DA T A T HE 7R 4
Hh i b PN RE R ) RE B, DA T A 58 F il IR DT R LA 1 o [RIRE 3 , A% 3 i i A B
YERZE R F%. JRFER R S/ T R % 2 5 F e i & i 8
1, 3K 2 ] A4 Jo B 25 , 38 2ok % DR 07 2H 5 BB O R e R R B AR 25 U IR T
binding energy. A T FR/NIESE XA, X B 14 A nuclear binding energy
JMEAX 43 . Nuclear binding energy X JiL 42 i & % (8035 1% 150 MG R
R PR SR E R (B 2), X ik ARIA T R AR 28 PR A A BE R
FR WA TREMME AT RN ER.

AP

Number of nucleons

Binding energy per nucleon

Bind (53 %40AE A bound, 43K B bind, 8UA v iEE T @S
YRR T Ry R 0 is bound to fail (VKM 4B4EKM LT, is bound up
with research (Bt &P . FE, T HAAZEEMEN bind i £ X 40E 8
bound [} 37 bound JE¥E T . 3hiA bound, H— 3% A $i T i& 515 bombitare,
JEP Bk (bounce) | 7 ! 3l #t (bomb, buzz) By & & ; H =k B H1 T iF 4 1A



bodina, botina, & PR il () & B , WL F 4417 boundary GHFL).

4. Bond

Bond, Webster #1544 1] i) fif & 45 1] band, 5 2 1] ) % B 45 1)
bind, 7] WL B 1122 18] 19 3 4% % &. Bond 8l F ¥ 58 # Bt &, 1 “ The bond
between Fourier transform and epicycle theory” , i3 i J2& 8 B 7% 3 [5] 4 #h %
IAF S (LT SO Z B BRI R 5 & ATE E R — T 24, M7E“There
he (Hermann WeylD) read Hilbert’s Foundations of Geometry, a tour de force
of the axiomatic method., in comparison to which Kant’s °bondage to
Euclidean geometry’ now appeared to him naive”—/%]#, bondage & k& %
PIHRR . A KM SR . REZ“HE YN RRIL R FEEE T & /RME%F
A LA B0l ) Z )5 B9 SR R IR BL, 25898 si/h JLBE. Mo, B4 #E Of
Human Bondage 1% R ANYERIMNEL) .

PR R A AR — R MHE , HX R &Sk fe2e e i L2k, B
I3 Rl 4h A (RS L B8] AR 7D B AR A chemical bond, Chemical bond,
DURAC2A 5, G [R)VF 22 00 i 2 SOAE & DU AR ) ™ L Al iR — FF, B R I SO 4l
ZH MR N A TR S — IR ek . DUE R, A8 — KR,
“BEEIC, REE”, Yo RRE TREE N H-H,0—=0 LTk 5| T
BRI, TERBERIE SR, WY)W B Y], Al & chemical bond A8 &
H—H,O0=0 #J A LL k5 AT, A chemical bond is an attraction between
atoms (fb #8 R B AW 51D , 7 & T #iiE 5 chemical bond A fE2s
RNV RE BN . P E b7 KA 25— 48 b 2 R DR ) % i
N GX A IEAR I, 5t 2 P A 3R AT chemical bond BHPRR T ik2F5 . |5k
FATEE R Z BIE b 27 e bR E R IR TR FMERBIT N S SR H
F#FR A bonding electrons, BINR T4 3| —EAPRE  HAE R AH e FILAET
Ui B RS BAIR , X 22 [ (¥ 22 %5 B & bonding energy (BEA BB, U AE) ©, —i
FEILA eV MRS, Fridf e OB K TR, SEhr EgiZd H, C, N,O %
J - Z (] 585 BB BT U 5E 19 : 400 nm {580, X G FREREZY R 3.0 eV, X2
DATH A ariR b ik 275 7. A1E# AT REE & 3| T, chemical bond #4345 7

® A% binding if /& bonding, — EAPEF| i, FAH T SR BT HAUN .



(6 %ﬂ;} ST 4

T IE] AR ELAE R A b v h PR 23t T BB R D e (AR A IR 5 | T 45 4 2
—i&2?, Bond HARKZMER MK R , EWHCH 5 5/5E 1) F 4] = “Sooner or
later the human being in you will yearn for the common bonds of humanity
CREEARANBIIRN AL B EA LS R) 7, Al % UE. kA a]
WLAYERTE Of Human Bondage 8 R ANYEBIMNE ) A {15 R HEAL .

5. Bund (bundle, bindle)

Bund, fENZ A BB EE ., HESOEAHAA L, £ united states
(& AE) , united kingdom (B4 F[E), Swiss Confederation (i HEEF) @2
KBS ERITFC MRS ENRT . FREEE M Bunde B XHHEH
i N5 H:7EWE |, 40 Bundestag (BXFF1X4>) , Bundeskanzler (H¢FR 4 5),
Bundesliga (BCFIEEHO), 254,

1 bund #3142 bundle, jX~ia] AT 25 5502 W) B8 0 SR B SRR A
Bundle (binden™ bond > bondel) , #8454 PUHHFLAE—& . DUEXT ] i a1
AAEHR R A IO T BAARRAL AR TG . JURSE RS & AR/, L
O R IR B —RAR RS . BRTEN R TR, — B EAL, R
& R RSB ER T, TUE“FH: BT RELU L, BRELIFE,
BV IR 3 2# 3k N, R AT AR E T HIW” . 5 AR X, 46 i b
I, “RF R T RRATS . DU A B A AT L 7, X 55 BR A
AN TR AR IR T BB E O RO (RO L, K B LR LA —
B HRF” ol iRt AR BB RS . (G - XL - HBOE = BB R,
=RAER, /MY IR A” R4 REAR T 1111, KW E—5
H #3530 bundle )L FIDGER AT 4 X 5, #1401 a bundle of belongings(—

@ P = A A L R O S AT (AR L DA A SR R R B AR L2 A, R — R
RIS o (ELR: , FE F% 40 () B4R B A P PR ) 7 el (R A 6 ) J2 1T 7 EL iR it — 45 4 ok A
LR AR ] ) Keesom force, 7k A HL B AR AE [R5 3 L (B4R 4 ] ) Debye force, ) K kT i7
S L {E 4% 48] ) London dispersion force, SZAEF A ) %t ELAA i 4 i 14 & A5 {a] 52 F B9 7]
REtE.

@ FEBIR, & Swiss Confederation, fif T i& A Confoederatio Helvetica , it 5.5 [ 15,45 4
ch, {14 [E ,China,cine, B4 & cn,

@ BRI E A BRI .



#JLZAT) » the optical fiber bundle GE£F5) . L) & “the energy always comes
in discrete bundles®((F£ T f1 24 ) g A A4 32 B9 /MR LI IE X 35k
B)”, “light exists in discrete particle—like bundles (L4337 H R FHR
FE/MBLIIEXAEAE)” . Bundle, 7E81E 1 PF 5y bindle, AR E K
ffiwi. (£ a bundle of belongs, Bundle /b | X} L4~ Y /2 8 E 41, A ikt
bundle /£ A hia#E ¥ X 14 bundle away, bundle off, EJ“®iEiHFT %k H %7
)

“HRHIMEE W I T OGRS P B AR L ¢ — Ok T — OB
{H 33X 265 F %1 W 92 LA beam, Beam (baum™boom >beam) —ia] 3 H & &
) Baum OB R TA54 . FRARTE . 23 LRS00 beam B3 7.
MIRANTIRIE a beam of light B}, T & X7 T & columna lucis )81, B A “E
7. RS IUT R IATRIE“ KA I H7 19 4 J2 line bundle, HRH K — KL H
WAL M), 40 spinors in three dimensions are points of a line bundle over a
conic in the projective plane (=4EpfiE & — N EREAEBE A — 1
HEMZR B D . X L% , 815 2 H Linienbischel —i7, Biischel,
Busch, EJ5EiE K bush, #EARMN, XA“N"F, &8 H K #1F fiber bundle /Y
bundle, Fiber bundle, XM7Y AR EE MBS, DUR N4, 1E
BAECE AP R, bundle JLF-3 T B 3t 25, X2 0 i) A) ek BB 4R 35X
AT . “In the language of vector bundles, the determinant bundle of the
tangent bundle is a line bundle that can be used to ‘twist’ other bundles w
times (FHZR B TE 5 R UL, VTR A 51 QM BT DAL BB A w IR Y
L)

H AR HEINIR? LFHENRXFERLSHCE, B, n, F), Hrh E ZNZS[H
(total space), B JEJiE%5[A] (base space) , F 414k, st = : E — B A
% (bundle projection) , KZFAKMSL L & & — R B (AP 40) e [/ U
2D _ERLFYEN . FFAENFORZE TS LA RS R EW IR BT K
M. R 7R —2 G 2 YIS TG , A B 5] A — S AR FR A, H 53X 4 Ak AR B
FH RN I 28 B AR O TR G R . G52  RATER =SB 8 b

@ Energy in discrete bundles. FtZiX 4 N XA /NMB L BIA L .
@ Determinant, discriminant, i3 %6{a] 73R E— Bt A EiTie it .



BRI — DAET 4k , B iy R R P BT R A BRI L. HEAnXS T A2 Bk Lz 3
G BT AL B B AT AT DAAE L EAS I — R s B | e BE A P R A R =S 1]
AR E Bk b — i BRI AR SE . JLSC, 2 4E N BRI IR AD R OB
LRI D B — 3 B R £ 48 f i 1 1T (L 3D

A NHE AR IR BRIk TR . BSCHEX e & s &
BN IR, ERENE—S L R, BIE 2 S Y] 2 R B AR
BRI ¢ BRI, t s 2 Ui B 25 53X AN IS 25 (8] b A 2F 4 GoE BE 25 [8])
TE— K. YR n R HENGHR BRI (sphere bundle) . EFH DN, H
THERTE 7K B 1 585 58 AT LA OK Ee M ke SCAHXT TS I EF 4\ . 2% R ST A4 SCAH
X VS EE SR B AR A3 E , HOFREAE VI b . 5 e AHXS B, JE BT DL R A3
Gt BR o — AR B R A X AR, AR R S A — N SE TR B A XF
FRPE. £ 1975 4R E MRS SR £F 4E A\ BB 4 X FF— KR A
T RCEE RS AT B A R

A bundle of lines 5{# a bundle of vectors 25147k T F & 1L iE
& . WHJE a bundle of circles (— K4 JLAYED XEHE? BT LA, A i
NFE8)%; (Claudius Ptolemy) 5t F B P15 [ 2R 4 B KA A FRAT 18R T 805
REW. BT BBETENBIHL, 8% 5] AT epicycle-on-deferent f{A
Z,H A1 deferent gAY 5E , HIR— MG & B s (317 defer
A4 LR JE M) sepicycle, AhE (SR7ER EAED , DUREASE, LR B S5 3% H
FCIRL O 2 A ) A (B (X %8 5 A A fe) B A E. X 4> epicycle-on-
deferent (A RICH)H 2 G MU A1 717 B ABUIE b O R R B T |, J5
%, 2 A\ B i (Joseph Fourier,1768—1830) 4 T fif o [5] 48 I i B 43 4 i) [a]



w9

A RE 1B + B A BCEAEOR X st 2 B ot R R A 2K
EH AU R T A e RRAR A B A B B . B hr— T
GG ATARMERESZ , A K045 F 1E 7% 4R 5% 3 26 B (9 pREUE 4 P B EE AR
BRI R B R ! X FER AR, B A XT epicycle-on-deferent f 8 J1 A T fi#
1R . AZE LA a bundle of epicycles, B A TS 6 #9454 22 5 B -4y
Bt BT i ZE 2 “— KR LA R 7, LU — A RE R s el it = A
Xk, XEAEA M ABROE D,

3| (F A snicvele <A77 46 #a& U BE Bl R 6k A8 H = 4 B
K4 @EH—1 epicycle A X MEHME . LREMEH =AN

6. Bend

Bend 1E 0 glial, HOW AMTAMBI B E R BT FE . [0 -eeer JeE AR > BE 4
lenses bend rays of light (#2 %525 #7154k ) . to bend another’s will to one’s
wishes (G A BT ¥E) . o] RIREE E W ¥, B4 W& band, bind, bond
bund i S35, EASRA EE AN EEYE? LR, bend i 82 % 2 . 46
ER R, N to bend a signal flag onto a halyard GE{S S RNNE ) ;
AR H, HAE A 2 R B B R 445”7, B knot, HEX R T ., A4,
bend ZE ARG T “BH . F5L qa]--eee JER”F BB RS -1 T
%3 (bend) — AR Pk, 402 48 A X Ok U2 45 1 (to confine with a
string) , MAREE T —3K 5 (bend a bow). ARARAE T 5148 F 8 AR . 5E R T &0
T o B—FPORLE S —F AR E , 251K BEAS BRI 528 AL, BN S5 A A 45
% (bend) BV T » and it bends (AFZ5 ), FEF Iy EE, o] DL w6 i ik 22 %
A 4 JR AR UK 2R I HL R C .

O RKTEM— I BFREVHEOBRE . HERSRAMENAEIAZE. 6.



