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Sensing Electricity

Sharks have a special sense that allows them to detect

weak electrical signals. These are given off naturally by the

muscles of their prey and travel well in water. A shark uses

tiny sensory pits in the skin of the snout, called ampullae of

Lorenzini, to detect the electricity. Other waterliving animals

can also detect electricity, including elephant-snout fish and

squid. Electric eels, electric rays, and electric catfish can also

make powerful bursts of electricity to stun their prey. & 1-17
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Make an Electromagnet

Electromagnets are magnets created by flowing electric currents. You made a kind of electromag-
net when you constructed your galvanometer. The current-bearing coil of wire became magnetized and
deflected the magnetic compass needle.

A typical electromagnet consists of a core of soft iron or soft steel, surrounded by a coil of in-
sulated wire. When the current flows through the wire, the core quickly becomes a temporary magnet.
When the current is interrupted, though, the core loses its magnetism. Note that there is a switch in
the circuit to allow the circuit to be disconnected easily.

How does this electromagnet work?
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Maglev Trains

Trains that travel by means of magnets are known as maglev. Maglev is short for magnetic
levitation. Maglevs are trains that “fly”.

Germany is probably closer to building a high-speed intercity maglev system than its competi-
tor, Japan. The German system utilizes conventional electromagnets that are attracted upwards to a
metal rail lifting the maglev cars about one centimeter above the guideways.

The Japanese system uses pairs of electromagnets made of superconducting wire. The Japanese
maglevs utilize the repulsion between like magnetic poles. Superconducting wire for the electromag-
nets has no resistance to current when it is in liquid helium at near-absolute-zero temperatures.
Thus, no electric energy is needed to levitate the train.
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Electric Telegraph

After beginning his career as a portrait painter, Samuel Morse(1791—1872) thought of the idea
for the electric telegraph after hearing a conversation about the newly discovered electromagnet. This

FKEEA 5 &3

1. 1K 10 A 2L R DA
BEARVOHLIE F1 A0 108 T Ay, T i %
U 3R A SRR R I — Y A A
EARRAFE? A XY E MRS
¥

2. RILR—ANHEMBYETE, 1ER KB
KRS A S ARSI ST, 3 A AR
B, SR AR BE — Bl 2R 0T
TR B BRAT I 2 681



g2 T ERMBERO AN

45

FE SR 1 &5 Y B2 i

BHT AT 00 R Bl S EB AL AL

FEFRATAAE TS T A 2 B AR U B R TE . A AL
0 I RS AR BIAR R T H R  HF 2n E  E i —
R TS B L U, X F U A B 2 3 R R B (PR D A 4k
R ) W i 45 o, P T B0 5 6 B I A AT, AR RS R 4y S 1
‘.

PHTRE T 1820 AF i & B Y HEL U RE RN, S B W AT dn it
A IR BT RE Y AR TC e Il AN S AR Y )

Sie% N

B IO Wk S 1 B H A RO A BIE T Y R A 22 ) B S 5
1825, AT b, Wy H 2y ARG 7 0z S v A B4R g Al
62571,

eesarrl WMEERCENIHIER

Unfel 2—-46a Fras 16—l E 2 B T EA B
FH IS AR, 23503 AT D4 30 g T R Y SR AT AR I, DA
BRI 25 S St ve S A H - iR —— B AR S e e T 2GR L n)
R — 2R G I sk el i EREYR B B RO KR
il (K 2-46b) . T UL 3% %32 Sl v i S5 A 3 PR .

TR st

2‘4

&7z (H. A. Lorentz,
1853—1928), fij == 4 #i=
K, Ml sl A, il
KT HIBLTER S H & E
SRBTE T 1896 4F 4
fif 22 W) P2 K IE 2 (P
Zeeman, 1865—1943) H &£
WAESE , RAE IR 2% 52
TAHXWEE, s ES
PRI T 3 55 1902 4F 3 I
IR AR

2-45 BB{EPHRREE

b 2-46 [ARET & R HTERA PR IR I




46

SieENNHEE

AR 2E T 1 75 1] R PR 24 S W 7
AR YE 4 3% ) 0 75 @) 3T AR 2 ) 0 Oy w e AR — AR

oAl REZMERZEZNFTEEER

FRATT3 98 FH BRI S 48 O 0 , MR B AE W 3 1) ML 3
77 1], WL R T SRR i e 155 00 (181 2-47)

2-47

RS R A e e R0 B o b A0 e R ROl e e o
T %tk PV EAL 2% A Ty e 0 ik R

WA 2% 1 18 T 1) [R)RE AR AT LA 22 T 5 U)ok 40 B

AR 2L ST T I A A T B T iE S E T i U, B R iE )
FL 7 1) L [, AN A7 3 2 H g ) S R0, PR T S L A A
ARV AR 22 JIVE T iR J iz 3

FATHAE 2-48 s i 5256, T DAEBH 3 — 15 0 .

Wik — T b T B 5 3h 69 12 SRRk B A SR 9

B 2-48 #H =
WK FER I
Y IE B

a TH G BFRERIT b H#37H B FRNFE



g2 T ERMBERO AN

47

i {m = 89 [ A

e S %ok UL (8 O e A T AEROR B RIBL = s A )
Z N

N aEmats

S I S AR B, 23 IR RN e 3t = A S e — R Y o
SPER, fraly IE LI SR T (He) AL ; — Frid B T4k, Sy i fL i)
o L A — Ry SR R AN LD, IS S 2%
18R] LA EAT 5 8 9k (K] 2-49)

RN — T, B 2-49 & ey #E Y O 6 2 EAE 0G0

B
J T A Bk 2 A5 R H R A [ 57 28 R0 6 4y R A 1 o
R XA

TE BRGSO, 25 r A (] e A [ B9 kL ARG )
B 0 AN ) AR AR ) o 2y, PR A s B B T RN HE S
M T AR AN M T 2, T AT 20T D — e Jo R 1

W S

3% (accelerator) J& B HURL T 075 86 AE R HO B A L REE R
TEHR R IR 0 SO S5 R I 388 3 B A 5 R R IO B T R 2
SRR TR BETEE A A T B e B

e BE R T AU E

|
2
=
“%
=
>+

y

7R3

WEER R D

R PR )

B 2-50 [RiE{HIEIE & 2-51

A T R T A A
o TRBETE, TR
MR FHGIAE, HFAR
FHHRE,

1l Y
o
-
N\
-.\-. T T
Y J/ e — X
) £
F
B

2-49 =ThELk

RFHARE P FHA
R RT, KA
WFR—2R, RERTE
RREE,

RN R J]F
WAV FAMMEM (F. W.
Aston) &t ey, Bz %
Rk, SR A—F+

DA AILE

EEFALI =R EAEMESR, EEIE 2km



48

MEEHS

IO (35 hn i 25 B & R

LREEMERZETZRHLAN, EX M wE B #FETEN, An
HERGHMERESRN, B THARRE, RFEMELEY ENRS
RERRENEA, ERTHERMAE G miE b FhLZERAELHR Y,
B AL T A5 B R S by An ik, X R m ik 88 R OB BT T N R B A 2E B 25MeV
A,

ATRIAEGRENRT 60 £ F X, BERXNBHFLMAZTHR,
Tl B m ik Bk, WEBLREESR,EHT ZREH,

1945 £ | Bt 5 Z X B M Am 2 0 37 09 03 #EAT R R B R B O I A
AR, XA B 2 2 AR R R A B E Am iR 2| 1GeV

20 #4250 £, B Z AT G| ek B A oA By i A i X A
A LUK T e E ik B 10GeV B E A,

57 & Hr (E. O. Lawrence,

LA, e 20 4 60 £k, 3 FIE A TR T 6 B B A AR B
5 . D % 1 [0 1 ke 28 94 F FRRAERT —PNEBEAN Im #y 3L, Wl T A1 T ok 85 % B 3 270
BT £ R T 1989 £ 74| & #y I E 08 T xHEHL(H 2-53), e f e F
RIMAIR 1930 FAHNIR g 3k8) 2 x 2.8GeV, ARMF L BEK EHR AR, TN 4
7B G g S (o

b XN B % 2% fE &3 E 2| 10—1000TeV
M2 L 30 FREL , EBENEERTTIONMNNER, F 2k
EWNENBRTA4NMNEER, 2R AS MR FRZAMKET E LAY

HER,

A A R AR T 2 2%

Z B4 I % A A, TR M 35 hetp://www.ihep.ac.cn, & & 14
(i B EHRBEAHFH)CHEBRE, FEXFERAELEEGRF HR
AE 2000 FEEAHR) .

A REEHTFEIR
52

B 2-52 BEHRZFAHEH “BEXIEEENF
EERFERTF NS AIENEE B 2-53 JLIRIE iR FXi#EH BEPC



w2 THEBMBERNAN]

49

e EREAN—KINE

# E Y EF XL (V. F. Hess) T1911—19124 A #F % |, H R X
MARMA LM RKE B2 ARENTEETRADE, X4 & RWHEN
“HEHBEH”, EABLEBR ) TEAHHEFARNEEDEFZF LR (R
A. Millikan)# %4 h “F 5 4",

KA FHFEAWRARN AN, otk bW EPERR AN LE,
BERKREWME HRABEEE Y, CANR WX B H b kT
EHRWEA ,AECNERETES T, kP THE LWL,

555 1o M BR Y
Ay LR S

B 2-54 MEFHET FHEHNAE

KEELEED

1. fEANE 2-55a s i — A8 T B2 i IRE A
3l AN 2-55b Frs B9 3828 B UL M T
IBAE LT AT (AMEETFIZ
MR Ty ), iR AT HL T AR PR B 42 3

12

A
—

a b 2-55

 AEIEEBR M 7 T RN 9 R A — > o B
LT (BLX7 38R ) o R AR K P i L B AR
ERMERSLET -

At m, am o B

B 16 b 5 A T
S 7E L 5 69 1 )
T 1 B A 7 1 A HL R

(K 2-56)7 X 2-56

ol D e 2> filt AL L IR R LR SE R 2 4

. HETHESR EIEEAT S — M B A A AL,

G A A B AL, PRI 2-57a Fios 8%
— RS R IE TR T R ST ARE ), W
Yy P Im A A B LR ) AL LA, T
TE P 18] JE B — %E 9 FL T LA (B R 45 AL
T 2-57b HP g — AR A W — T, W —
A B R L TR A IE R

TR AR L 0 A AT SR I AR R B BB
B — R IR A XU R

i HR

2-57





