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Channel and Tunnel
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CPEBABEW IO JEa 100190)
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SR T By L B T 1k

I K channel, F it 4L IEIE T AL chanel”
canel, J& B 5 KA %, & “the bed of a running
stream, river (JA] PR, 7K VA) "I LA I “a body of
water joining two larger bodies of water (JKIE iz
T e XBE KA Z R T4 AL AR
B i (a tubelike passage for liquids), T LI channel
T b 25 [6] T watercourse, waterway.

Channel 1E 7K 1 2 i 45 . 8 0 AR W] 3 19
DL A . K R AR SR T K B Rl K AN TR D
AR CGE LD IE B SZ R (tributary) o 323 FRIC 8T i
(mainstream) » FJi i A KRB S . L, AATE
B R E , — 450 B BUE SUR — BB (8 DR
Tk 5 RN [ B 2 L A 2 b 1 R R (R T R %
$2 3X 2 “ channel 7. 249K, Ui 8 7 M 0 A6 BSR4
BB A A K B n] F AE & channel, 417K 7] “ The
shape of a drainage basin is determined by the river
network itself as it incises channels into the land-
scape (FEHBIAT %I T /K )", % 4 1) channel
A English Channel (Z£35 i) , % 4 K EF AL
. BAR R LA 34 A B A T RVE, BEIR
SRIZ PR 1 o T L2 T e

Channel /524 PRI RK 44 19 3% #2725 8,
BT BRG] AT A A% e Oy s/ TR
(any means of passage or transmission)”, K%}

IO H S A I R GE L E O R AR AR R SO LR
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H 5, P 5P R i RS e
—(HE )

F ARk KoL RATE,
— s AT E)

Tunnel, channel &R J& 2 0 A9 ¥ 244 &, 52 AT HY funnel, canal W /2 ; 3£ T tunneling A1 channeling &

DRAINAGE

B 1 Wil 45 Hb (drainage basin). Running water 7EHLTE - il
K AR S A3 — 2K T R 2 2 9 R —
Channel
BIIESE I E . W42 B (& 12 . diplomatic chan-
nel), HLALAIE (television channel)?® ., 44K i@ i
(nanochanneD)® , Z£4E,

YE Y B2 &, channel 76 ¥ N B 5 18 5
A BEE B, AR P B Tl iE (lon chan-
nel) , XGHE I8 i R A (two-channel Kondo model)
G AF R AR AR (path) A 56, AT DUAH L, 76 G L
24U, channel J&— 2 4% WA TR, 28 ) R 33,

D FEESRARITARN chanel J& chanel (F 2% JL) iX AN B i &b i, /2
i 7% [E [ Garbielle “CoCo” Chanel % 4371, Coco J& Ulh 7£
A PR T R S (9 W K EHE

2)  HA channel 4812 M BL, J8 T RE LAY @ 3 (virtual channeD).
TR HAE 5 R A [ 45 5 550407 o i A0 % 2 2 ke AR T

3 PARERAERWEFERSFNEE. — 2HFT
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A MOSFET (4 J& — £ 46¥) — 2 S5 800 )
AT LA A FE G VR S 02 FH — A 170 e sk il 3
L@ (conductive channel) By 7= A4 MITE 4. & 2
JiR R —A4 02 MOSFET, H & 4 8H2 p-T 2 G
T PR A o n- 2 AR SR XL A T T R AR,
TEVR AN 2 (8] B AR /N TP SR AE T 5G B IR A& 2 T T
JE R 2k HEAS BB, 7 5 R T 22 R R AR R R — A
PEREFEAR BT — A 0BG SR GE L R A 2
B BE &% S L, FFOC AL TR B RS, 4n 2R 5 3l T A
JRJZ (depletion layer) Y JE BE AT Hb 2L, 33X BF 1 5 H, 3
TEARST , 23 5| S A0 45 3% 1 /LS | 3 FE 4 R 4§ short-
channel effect, & i % B 42 WU 75 22 4% Sh B 2
4[] 7.

Gate(G)

Source(S)

Drain(D)

n-channel

Bl 2 n-MOSFET /R G I&]. 254177 s I 378 A~ B (I L 50 TR =2
¥ £ A B R — A AR THTAR 8 T — 4> n-B channel
Channel @& /] DI HIAE B8], A7 “ 5 AGEE” Y
=E, N F 4] “(Duchamp) channeled the main-
stream of his intellectual energy into the game of
chess” , Ui Y I8 2 SCHE . 52 B 2 130 CRE 1) 4 K 3 43
BB AR TR B 5548 /E 833, channel
A REAT “ZF W A B R L ANAE “ion channeling
effect” X PMHE & . Ton channeling effect, W iFE
TR RN | A RE BT R R AR 2 AR —Fh
WA, 560 SRR LUE 1E 2 5 5 19 A e k).
NS T 5 F 005 ) A G A
23] /N 5 PR O 2 DA R Y L A T o A R
(P 3) o DAl e 7 5 B R 5 1 07 1) b B 0 A5 5 1 3 o
R (flux-peaking). I Bl ETIE B F I B SN,
Lindhard T* 1965 4F 7 YA 8 ™. AR B 3 . 85 5 A 5%
5| B H B SO A0 A A% SO L KA SR IR L XS
LR, o R MBS ARG P A
B DUl 23 7 0 85 BRI R ok, BT DL i
ROV Je 0T 5 il A 451 40 L R GRS 2 T 4 N A A AT B
B P IE I — B He B 7L BB TE MeV B4
Channel ., i& 4 canal, HA ZE & K18 . LT 7K 2%
iz A AL 2 ) BT S LAV 3 /9 Bk 4. Chan-
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B3 A b s BT HE S A Ol b 4R Bt T e A

(channel)
nel fEN—HIR W F 2 LR A 7 R 4 40, 2 2
R B WA PR T ATE 1844 4R B IE
A Scott Russell A& 7E — 8 17 7 51 /K % (channeD
HH R b B2 P 5 AR 45 1k 1 A K2R o S
Y K E A 5 1k WSk b i K S 2 R AR O L —
AR T (solitary elevation) , 9K J5 28 8K 44 21
T2, BT %6 B b LR AR 5 3 B8 AR 2 A e 1Y B 5.
X 2 ST I R B A R

5 channel %5 55 18 ¥ 917 J& canal. Canal 2k H

$I T 15 canalis, 5 channel [6] 8, 9215 5 4 B f# B
A artificial waterway (AN T.7KE) , Iz . & 4
Bz A g s (E] 4) g aE i (1869 &
B PA R 2 B s GBI 2 AR, B B R
B canal =AY, LN alimentary canal BE 2%
S HE , auditory canals BT IA.

& 4 %320 (Panama canal)

X4} channel 55 canal /2R A L2/, (HEHJEAH
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2 FMER. Channel 5 canal B9 [R5 DL K 22 8 5 1R 18
Sl — B, 19 2ok 3] 20 22w, 8 A KA
A iz (canals on Mars) B ik, X AU iE B 7= 4
SRR — AN R T 1 A A IR (trivial linguis-
tic mistake)” . E K F|AY Giovanni Schiaparelli £
19 20 AR AT B 00 e Wl ok B2 R T T 1877 4R A
A S o T 2 | A L A (R R T
‘channel’. {H /&, Schiaparelli i 8y & = K #| &
canali, % i B ¥ # B F 5 WL T canals. H I
canal, 44k J& A\ LAY (And Canals, of course, are
not natural features but artifacts). 33X — & @48
A A& - 2 EN Percival Lowell %8 Ay 32 4%
BAET HCO R WS, B KR AP A EIE
(channels) Bt 9% i B o A T HEBE A IR 8, B T K AL
HER Z 4 ar KI5, /5 ok, William Kenneth
Hartmann 251 1 1E 8 09 g B, BB 5 A 311
BT R 1L B T TR XUAR R AR S0 A4
£. 1965 4, Mariner 4 5 KMy & [n] T K B2 1Y 3T fE 2
HROR, B JC i o 22 B2 AT — A T Bl i vk Y 2
Bk (& 5). 4R, KR b AT A7 AE 2L 3, K2R I
KA S A REZ T 712 channels Fl S
(running water has carved channels and tributaries

into the rock face)”.

B 5 2L RIRIOR. RYDE S E LR E A channel 2
canal , T AT K 3 100 ¥ T8 1w 55 A i 119 18
Canal SR H AR A canal ray, MUY IE5f
£k positive ray. Q15 S AL 9 B AROR AL AL )
TR 25 T A 08 19 O S 2 DAL H (715 Kanal)
ZERL. SRR H A IE B R 20, 1886 AR 1 [E A
Eugen Goldstein B/t kK X — L, 7 ¥ 8 2k v 4
& Kanalstrahlen. AR <00 14 20 sl 25 2 A RS 1
AT, canal ray TEWE Y T 236 A W B M 5% . b &1
[ 5T i o3 B B 4k 7 AT BB B3 3 A B2 7E canal ray
M% F&BEEFRM. Canal ray 1Y anode ray (FHA%
H28) .5 cathode ray (BA# 42k, BV F) A%, A~
oL R 2 HE A SR B X S A L SEBR
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cathode ray HFH# & 53 09 o 7 A8 AL SR 7= 28 Y
HL 20, T anode ray T py 5 A6 <M 7 A 19 IE
BT AN — 5 R R A A B B

BAE ¥ R tunnel. Tunnel, ¥ ik 28 3 15 5 AL
tonel, it 20 7 1% 5 Al tonnelle (tonnel), A & K
a net with wide opening and narrow end ( JF 1 K,
JEFR/ANEY ) s K GEARZS Ty BB e 3. X 3% A4~ ) 502
ARG 2 (funneD & €. Tunnel F8AETAYITE (passage-
way) s AN it i il 5 5 o T8, A 2 5 L0 AR B AR K
W T BEE Z R A TE, T RS S 2 1 i
2545 LR TR B — R R 2 5% Y
I b (HLIE O L SRR S R AT TE S
B AR S T EEE, MBI TR SR, RS
J L HE R (8] 6).

6 ZEr AR B R IE . — R TE AR i
Tunnel JEEATGZ B R, X5 R 1Y 3% 33 1)
A dig, drill, make %, 4l a mouse dug a tunnel under
the lawn & REE LT T THRD. 720K BLA5 % IE ,
WA 08 DK KA e BT, m LU i b i DL

(Rivers have been created artificially for this purpose in

some glaciers by drilling tunnels into the ice) (Il 3C

Wk[1]. Tunnel ARG AT LIAE RS, P cFm LKk

Xf g CRlD I 257, K IR P tunnel 3 26, 80#%

/M NZE B tunnel BE 25 # AN KA G, 4 2R

AE M B 555 v 555 I8 A BE T e — F 3 K . 5

A AL A e A XA YA ST, I HL A BT 1L 1 E

Hoox T CEL 7D, A R] 52 45 15 4 Y7 ) e 1 )

R T RN N4 I 25 SRR A T Al T AR T RE R

% % 3| tunneling L 1Y E 7.

4 ] LN B A A O T B BB AR T U R ()
I8 R B TR — R SO W B R AR EDAE AR [
AT IR) (Y A B S A AR U IR B 2R P L S Lh RO R S =2 T LA
A BT B & 0 SO R AR B s T B N A
— SO A5, FLAE 2 1 8] [ IR R SRR A 4 BRSh B
ko —EHIE

5)  HURSCHIE MO R FE I 2T AT T 2800 2, 75 i A s
£y Ari. EHT
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) 38 5 I ST I 7

{7 T EAE vunneling — I SR 0. 5530 10 W 1L it 2 3L
U

Tunneling NA R & B 8LA 1 7l GE. 78 48 8
Jirh B REE E iR ABEEASGEE V>E 1Y
DI, k2 B, JH— T ¥ B V>E (5% , 5t A kel fE
AE N E /M. 15 B ) 2 B9 W0 AR kL T
RYRERE E<<V, ol H2E e B CREH) O VA Jik (3
BONERIE, — DRI RA —E LR, 85—
RERL T30 AT — i 1Y He ] BE 25 25 M BT 8 1
FB% % (quantum tunneling) 5. ¥ FRHEN V,
FEREN a B F 22, B RE N E BYRL ¥ 19 5% JL RN
Toce 2VImV=B/h (Y —E)~1, 0eV, Ml a=0. Inm
BT 728 Sl AR LSt 25 A B8 2 T LR Ak, FR AT R I %
ZE AL A — A R L L BE AR —
Uit s LU 5 B 3k 1Y HL B H SOE AR G, Rt 2 R 5
JUARRIEAR G, a0 SR 3 AT RE 48 73 B 2 08 /)N 1Y HL U 1Y
A FATH R T 2 B B AR AL X — A AR
CHL 350 Fl— A~ 4 Jm £ 2 Oy 7 I ) 22 1) 1Y g
ZF . LI [ A 42 B L A BV 2R B 3R T B IR B, B E
ARG, A A0 T LUK % 2 v 3 () T 44 3 T 1 # i 5
JE R G 3 [ B AR 6 R A R 3l o 451 4 R4S 1 2D B
5 P, It P15 BB I AL b A 13 A 2 T 1) 4 A, o 5
S UL FIHTBE 28 BE 4 B 2R 15 It 1 40 P 1 [ 4 < 1w 4]
1%, 53X 5k 2 F 5 b4 18 B 8% (scanning tunneling mi-
croscope) A KL & [ BE. 145 bE 18 B BT & W B AR
A& BRI SRR SR T T S8 O VIR R A A
A Bl Fe v, B 25 A5 00 R0 1) 3 3l DT 5 0 e 3
0. 01nm A2 E] 73 HE A, H L B B 35 R E A
SRR BR” L1986 AR, 471 B E W B 1Y & W
# Gerd Binnig 1 Heinrich Rohrer 38458 T # Il /R
P B AR I BB AT T 7 — ) R R &
A TOUL T 5L (B A 2 o 1 — 6 i P B ROR ——7E
DR EEE 1 STERTR T € RN = SR il )R A
IR BT K 6T Si(111) 7 X7 EH IR F
BERL 58 SR A — I B A Y. FE 49 R I W s
E A tunneling, ¥ X B2 BB F AT N, #
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Josephson&h (PN S — D H 2 2) L i
F N LL Cooper X} BT = A 3 22 o % o 5 25

W Bk 7. S A tunneling, WP
tunneling B FAE AT, REZ L, B2
REHE AT LALL 107 AR J7 R A CR R ED . X A2
NGO E W o W vd= L AT 7/ BLE L NN NG 2
AR T e, R AT RG22 T N$E R H X
AN RBAR RN T B AR RE T M ET A A, 2000
4 ,Raphael Buosso fll Joseph Polchinski A & 58
KNFTA B 5ZIE 15 BAT — 4 2 i B iR iE 1T H 2%
L FECTH N T R (come to bits?), R JF &
“tunneling” | 5 B4 5% BLIE . T MR — N 5% 8
“tunneling” 2 X} b HE 15508, X & BB tunne-
ling(F ¥ & XA BIBH, EH A T Mermin 5
(g —BESCF M R WT B AE S B 5E KU b B A AR A
TR ARG EER. (KB )? NH 3T
MNRUE 7 S T T A — ) A% 4 A B /R TR
Ji - T B 55— A A4 B 22 8] Y tunneling , 3C#
AT LB A FE 5 T ER A — 0 F ) — Y
tunneling, YA AT N X IR HY tunneling 4 fit %
Myl 28 1. 2006 4, Paul Steinhardt 5 Neil Turok
21 T “tunneling” BIS 1 — A28 B REFRATT B9 T W
E—A% M AT, 7 Big Bang i B IK , 7€ Big
Crunch Bl 4", Z A 25/ 10 {LAFEHEE —IK.
XA B 22 DA R TA] A KR

Tunneling B M E &8 T ¥ wirh, =
BAELMOEF RN PO B Z. Lok
2Fr 2 A 4 AT, TR )% Cevanescent wave) fiE
TR B A T AS 28 A » G0 5 7F 2 A T A 32 Ak
— G U O BE 8 oF O B 4% KR A B2 =
T A . 33X A4S 3 FE B R ok B (frustrated) P 42 2
IR N2 LY

TE Webster F B, tunnel # — 8 & & funnel
G2, W H 22— hk B/l RE W
tunnel —#, funnel W FAE 27 AR T JE R 3 i i
— SR NE. AN A, (o AR 1 X funnel effect Al
funneling effect. Funnel effect &4~ AK J1 22 RO HE &,

6 WIBHLAT Fh 4 1 B 09 5L 1R 4 B B AT Y R B T
B 4 A 1 HJE A BE %E LT 43 A5 9 pseudocolor graph 1
e ey AR X AR (8 R BOR T 0F 50 4% B W B iR —— 28
HiE

7) Big Bang,fR K0Y—7 “#F”;Big Crunch, R0 it I 7, 40 5 —
TS e R Bk Y B . A R AR L, R — A IE &%
A7 EHE

8) Funnel #8i} B3, A 1A, —EH T
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24 RS It A B 5 s 31— > B A 1 3 b i, R
FE 2 AR AR AR R (il 11 A A X 2 AR RO, 3X AT ] Ber-
noulli 7 FRAR U7 A . TR J7 /N M, 3 BE K. A#H
M HlL, funneling effect W5 Ji PR A 5C. FE T L
T L) S A 3 A v A /0 B JHG I i 194 000 TR AS 8 4% W o
EREMIE T, JEF 2 funnel downhill I3 T &)
PRI E B2 78 G 0 b )7 #0R
fff 4. Funneling effect A] LI B 2 4 KBS, T H
S A A IR R B TR SR T L TR L.

TESS WA SCZ A, # 2 BRLA) K T tunneling /Y
Ry BOPE vh T Y JC AR ) A R A TR
16 TR AR B DB, SEBR i e 22 2 A EE R T =
Y A bR 25 T8) Y 43 A o 235 4 Bk T ) J5 ) 1 AR A
FH. — B e 15 1 S 1 4 B R A
B XTI SR . A7 7EXF K 4L bR ZE R S Y L,
TEASHETER 7K T W% 2 M 248 oA 2 018 1. % K ke 3t 1l 4
FEi# T channels and tunnels. 400kV [ L F R AEZF 5
TR S G TR R i, i o T R e v 2 ok )R 3A 10
s M BRBNTE 2= 12 19 7K AR X 33 2 35 AR 3 10, 3 A~
PR AR T E fL Y. e IR 2 S Uik, BT,
VLRI AT RERS S EAE L 7 R 2 R AR T4 B
A i a2 form MTE. AR IA N By SR RC S0 1 | I Y
SER I ARE  BHE A SR e 00 38 0 23 1808 A8 15 5)
PR, T LI Wik O T AN DR 2 1Y L i 1 vk 1R
HEEHE ATET AT B TE T #5583, ke T
WA 2Z ) R B AR . 6T /i H ke 56, i ke o) 2 52 7
49 T R 24 P 5 0 B0 EG L 28— S I, SRR g3, Wik 1) 2 3
T 2 B 5 TS B R ) DR G ok 15, SR 1 Wk A )
T RRERZ I (E 8. XTET&EF =M
TSR — 2 1 B AR BT AR AT A X OO T B A AR A A
FAE Mermin B4R - fUL 55 D) A 4 S PR FRATT Y
TH AL ) L S o R B R R IR S AR
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8wk . A5 P R — RS AR tunnel B 0 Y T i

S % ik
[ 1] Ball Philip. Life” s Matrix. University of California Press.
2001. 41
[ 2] Lindhard J. Mat. Fys. Medd. Dan. Vid. Selsk. ,1965,34.14
[3] Scott Russell J. Report on waves. Fourteenth meeting of the
British Association for the Advancement of Science,1844. % T
M 5 R B W 2 ST R L 22 IR SEAN T <1 was observing

the motion of a boat which was rapidly drawn along a narrow

channel by a pair of horses., when the boat suddenly stopped
not so the mass of water in the channel which it had put in mo-
tion; it accumulated round the prow of the vessel in a state of vi-
olent agitation, then suddenly leaving it behind, rolled forward
with great velocity, assuming the form of a large solitary eleva-
tion, a rounded, smooth and well-defined heap of water, which
continued its course along the channel apparently without change
of form or diminution of speed.

[ 4] Stewart lan. Why beauty is truth. Basic Books,2008,257. Ji
M “Universe explores all possible string theories, sticking
with any given one until it causes that universe to come to
bits, and then “tunneling” Quantum-mechanically to some
other string theory.”

[57] Mermin David. Physics Today ,2009,5:8. J& 3 5“So when 1 hear
that spacetime becomes a foam at the Planck scale, 1 don’t reach
for my gun. (I havent any.)” LA & “It is a bad habit of physicists
to take their most successful abstractions to be real properties of

our world. ”
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